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0. Introduction 

a. Scope of the project 

While Advanced Manufacturing Technologies (AMT) are widely recognized as key to industrial 

competitiveness, growth and job creation in Europe, various barriers and low-readiness factors in EU 

lead to low levels of adoption in companies, especially those of the SME Sector. 

FAME, by fostering the adoption of ICT-enabled Advanced Manufacturing Technologies by European 

SMEs, will assist them to exploit the benefits of AMT including: product cost reduction, products and 

services quality improvement,  employees’ productivity improvement and the reduction of 

production lead time.  

b. Target group 

In general, all SMEs and micro-SMEs lack the knowledge and resources (human & financial) to break 

through the AMT barriers. There are though some sectors in which EU SMEs can benefit the most, 

and also sectors in which SMEs need to be supported the most, in order to ensure their financial 

viability, as a Directorate-General study shows. 

Following these results FAME will focus on the below sectors: 

‒ Food and Beverages  

‒ Wood industry  

‒ Metal industry - NACE 24 25  

‒ Electronic and Electrical Equipment  

c. Project Objectives 

FAME aims to: 

- Design a training program and supporting tools for addressing the barriers (especially the skilled 

human resources barrier and access to technology services) in ICT-enabled intelligent manufacturing 

(environmental, organisational, technological barriers) 

- Emphasize the main drivers for investing in AMTs 

- Personalise the training based on company type (barriers and drivers addressed at company type) 
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I. Introduction of ICT-enabled AMTs 

in leader countries: Germany, Norway 

and Holland 

The main idea of this transnational report is to define the the gap between the desired situation 

("TO-BE") and the present situation ("AS-IS") concerning the use of ICT-enabled AMT’s in SME. As a 

result we will develop training programs and tools in order to enhance the skills and to grow a 

network to share the good practices between partners with an emphasis on strengthening the 

capacity of SMEs through the training, workshops and dynamic demonstrators. For this reason, this 

transnational report presents the study of German, Norway and Holland good practices in term of 

use of ICT-enabled AMT’s in SME.  

A. Research and general state of play of ICT-enabled AMTs by German 
companies 

When analysing the Germany structure of practices in the use of ICT-enabled AMTs by SMEs, it is 

absolutely essential to understand the impact that SMEs (specifically micro and small enterprises) 

have on the German economy. These SMEs, made up of less than 500 people, make up almost 60% 

of all businesses in Germany and employ over 60% of employed persons. The adoption of AMT in 

Germany is crucial to the reduction of product cost, improvement of the quality of products and 

services etc. In this report the good practices of SMEs in terms of ICT will be proposed in order to 

prepare a report representing the Transnational Phase and with the National Phase will reveal the 

gap between the desired situation ("TO-BE") and the present situation ("AS-IS").  

“Germany is the number one in Europe in term of digital growth. Technological advances in IT and 

software, robotics and sensor technology, and intelligent 

networks in the IoT are driving the global digital 

transformation. Germany’s ICT is one of the largest in the 

world. ICT play an essential role in consolidating Germany’s 

industrial production strength and explore national 

leadership on the way to the truly connected economy” 

(Source: “The digital economy in Germany” Issue 2017/2018). 

One in four companies in Germany already considers 

themselves to be “highly digitalized”. Moreover Germany 

is the single largest software market in Europe. Big 
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companies as IBM, Microsoft, Oracle and SAP are present on the German software market. 

This study shows that the best practices of use of ICT-enabled AMTs in Germany touch essentially to 

the Management and ICT tools (Fig.1). For the Management the key technologies are: Big Data, 

Software management platforms for automated processes, BIM management systems. For the ICT 

tools the key technologies touch to: the Cloud computing, Massive Data Analysis, IoT, Cyber security 

and CPS.  

 
Fig.1 Good practice of use of ICT-enabled AMTs in Germany by category: ICT tools & Management  

1. Mangement: Big Data, BIM, ERP, Smart Management Platforms, Cloud 
Computing for management platforms 

According to Source: “Germany – Excellence in Big Data, The Bitkom national industry association 
2016”  the use of Big Data in Germany is one of the most developed in Europe. The Federal Economic 
Affairs Ministry’s “Smart Data” programme is designed to enable Germany to use ICT to pool its 
strengths especially for the SMEs. Actually  in Germany many different kinds of big data applications 
are currently in use – in the health industry, civil sector, automatic vehicles, Industry 4.0, intelligent 
power grids, transport systems of the future and intelligent educational networks. Moreover, big 
data also serves as a catalyst for new business models – especially in the German and European 
digital sector. German IT companies in particular are known for their security and reliability. 
Meanwhile, the Federal Ministry of Education and Research is currently building two large big data 
centres of excellence in the German cities of Berlin and Dresden/Leipzig.  
 
The following examples represent the Big Data use in German companies: 
T-Systems: as a Cloud/Big Data pioneer T-Systems offers a complete, fully integrated value chain with 
comprehensive consulting, designing, developing, and operation services. The highly standardized, 
but best-of-breed Big Data technology stack covers all Big Data aspects and combines network, 
infrastructure, data integration, data management, data access, analytics, visualization, governance 
and security solutions from leading Big Data vendors. T-Systems utilize a cloud-based and highly 
scalable production network for individual best-in-class Big Data solutions.  
SAP HANA is one of the market leading in-memory data processing and analytics platforms. The SAP 
HANA platform combines database, data processing, and application platform capabilities in-
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memory. By providing advanced capabilities – such as predictive text analytics, spatial processing, 
and data virtualization – on the same architecture, it further simplifies application development and 
processing across Big Data sources and structures. The key advantages of SAP HANA are: a) real-time 
computing, b) open platform, c) Basis for major SAP applications, will become underlying technology 
for all SAP applications.  
 

MindSphere: Reducing cycle times, increasing flexibility, enabling individualized mass production, 
and minimizing the consumption of energy and other resources – these are the challenges 
manufacturing companies face today. To remain competitive, they need to improve their entire value 
chain, from design and production planning to engineering and services. This also means that in 
order to make the right decisions early, a vast quantity of captured data (“big data”) must be 
analysed, and it must be determined which of all these data are truly necessary. Smart data in the 
end make it possible to increase production efficiency, tap the full potential of the plant and allow 
the creation of new digital services. MindSphere is an open IT ecosystem, which makes it possible to 
exchange data across company borders and can also link a wide variety of products, no matter the 
manufacturer. MindSphere is running on SAP HANA cloud platform, one of the most advanced and 
powerful cloud infrastructures worldwide.  

 
Software AG offers the first end-to-end Digital Business Platform - based on open standards, with 

integration, process management, adaptive application development, in-memory data, real-time 

analytics and enterprise architecture management as core building blocks. The modular platform 

allows users to develop the next generation of application systems to build their digital future today. 

Big Data technologies are at the core of the Digital Business Platform providing market-leading 

capabilities for streaming analytics and in-memory data processing. Apama Streaming Analytics 

serves proven complex event processing capabilities to make real-time decisions based on streaming 

data (e.g. Sensors, Social Media) with the ability to analyze millions of events per second. In 

combination with the Big Data In-memory technology Terracotta, enterprises are able to process, 

analyse and predict big data in real-time to implement new business solutions (e.g. Internet of 

Things, Predictive Maintenance, Fraud Detection, Production Monitoring, Internet-scale 

applications).  

2. ICT Tools: IoT, RFID, ERP, CPS, Smart tool platforms, Cloud, computing, 
Massive Data Analysis, IT security  

According to Source: “Industry 4.0 – Germany Market and Outlook, Issue 2016/2017, GTAI, Germany 

Trade & Invest” Germany is the world’s leading Industry 4.0 nation developing interoperable 

standards, IT security measures and digital platform economy. The digitalization and the use of 

advanced digital technologies in German industry are the step to become a world leader in an 

industrial level in term of: use of predictive maintenance applications, cloud computing solutions; 
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analyze of large amount of data using big data analytics solutions in the field of manufacturing, 

automation and software-based embedded systems.  

 

The new federal states in Eastern Germany are in an 

excellent position to shape the digital transformation being 

driven by ICT innovation (Source: “ICT Industry Clusters in 

Eastern Germany”, INVEST. INNOVATE. 

INTERNATIONALIZE.). Where the German Capital Region 

continues to establish itself as an international start-up hub 

and IT-software center, the greater Dresden area in Saxony 

goes from strength to strength as an internationally 

recognized semiconductor development (electronic sector) 

and production location. The 5G Lab Germany in Dresden is 

conducting pioneering research into fifth generation 

mobile communications and its applications – leading to 

the advent of the “tactile internet” that will unleash the full 

potential of Industrie 4.0. World-class photonics R&D and 

production come together in Thuringia, in an industry 

landscape without peer in Europe. To the north, Saxony-Anhalt’s rich mechanical engineering (metal 

sector) tradition has helped the state reinvent itself as a high-tech production hub.  

Silicon Saxony is the biggest high-tech network for the microelectronics (electronic sector), smart 

systems, software, and wireless communication in Europe. The pan-European “cluster” promotes 

international collaboration in innovative micro- and nanoelectronics for a broad spectrum of cross-

sectoral applications. 

Saxony-Anhalt is home to ICT companies in the state are active in the software and IT service sectors. 

Innovative software solutions for the automotive, energy and mechanical engineering industries 

(metal sector) are developed in the state which also boasts a retinue of global hardware players of 

the repute of T-Systems for instance, which operates one of Europe's largest data centers here. 

Freshworks is the parent company behind the suite of products that includes Freshdesk, 

Freshservice, Freshsales, Freshcaller, Freshteam and Freshchat. These products are designed to work 

tightly together to increase collaboration and help teams better connect and communicate with their 

customers and co-workers.  

Siemens, uberMetrics, VICO – Smart Data Web: The consortium is developing a new type of 
open knowledge network that gathers relevant public data, analyses it, prepares it individually, and 
makes it available. “Smart Data Web” aims to create a new knowledge network of data tailored 
especially to the needs of German industry concerning the Event Monitoring in Value and Supply 
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Chains. Germany’s key industries such as mechanical engineering, the automotive, chemical, 
pharmaceutical and electronics industries are based on clusters of highly specialised SMEs that build 
upon each other in complex value and supply chains. Disruptions in supply chains lead to enormous 
costs and may in extreme cases have consequences that threaten the survival of companies, SMEs in 
particular. Therefore, in industrial production processes, it is important to be informed as early as 
possible about events that could lead to a significant disruption in the value and supply chains.  

TRUMPF Werkzeugmaschinen: Platform for Smart Services. One of the major challenges 
regarding Big Data in industry is the smart evaluation of sensor data and order parameters in 
production plants. The main challenge for TRUMPF customers is an increasing need for individuality 
in their products. This individuality of products comes with a main focus on flexibility in their 
production processes, and a reduction of the lot sizes down to lot size 1. The interaction between 
those processes, the networking of different machines and software systems, and non-value-adding 
processes provide a high potential for optimization.  
To meet these challenges and lift those potentials Big Data is the key by linking information of 
different sources and applying intelligent algorithms. The project “SePiA.Pro” aims to develop a 
cloud-based platform solution that offers Smart Services for small and medium-sized companies 
(SMEs). These services are flexible, portable, transferable and safe and therefore bring benefits for all 
stakeholders in the process: manufacturers, service providers and operators while data authority 
stays with the data owners. 
 

Metal sector (the automotive industry) a good practice are: 

ARENA 2036 – Active Research Environment for Next Generation of Automobiles”. This is the largest 

and leading research platform for mobility in Germany with fully digitalized vehicles and lightweight 

design with integrated functionality. The automotive industry is closely related to the Machinery and 

Equipment sector (M&E), the second largest industry branches in Germany. Industry 4.0 represents a 

major growth opportunity for Germany’s M&E sector. The added value is a direct effect of the use of 

Internet of Tings (IoT) and Cyber Physical Systems (CPS) in the factory space. Speedfactory situated in 

the Bavarian region, the Adidas “speedfactory” is an example for agile model for shoe production 

with: automated manufacturing processes & digital design that privilege customisation and local 

production over offshore mass production and as result that reduce the design process on a factory 

level using 3D printing and industrial robots.  

Germany is home to the single largest software market in Europe. Driven by infrastructure 

optimization demand for Big Data solutions, the software help in a manufacturing level linked to 

digital transformation including ERP systems, IoT and Cloud services. Industry 4.0 provides significant 

market potential for ICT tools providers whose products support new business and service models on 

the basis of intelligent networking of objects and actors in a value chain. IBM Watson IoT 

Headquarters in Munich is the first ever cognitive IoT collaboratories – hands-on industry labs where 

clients and partners can work together with the company’s, engineers, developers and experts drive 
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collaborative innovation in the automotive, electronics, manufacturing, healthcare and insurance 

industry. IBM’s Watson platform technologies use machine learning and natural language processing 

to reveal insight from IoT data.       

Electronic and Microelectronic sector: today Germany becomes a force in the sector of 

microelectronics and microsystems because they provide essential toolkit for making Industry 4.0 

implementation possible with their objectives of flexibility, increase productivity and reduce costs. As 

key enablers in industrial automation, electronics and sensors help transform production systems 

and products into cyber-physical systems. These new microelectronical-mechanical systems (sensors 

and actuators) buildings blocks (particularly for 3D motion tracking and technical monitoring 

systems) need to be developed for deployment in future cyber-physical production system (CPPS). 

The increasing of the level of automation in vehicles creates an extra demand for advanced 

electronics and sensor technologies from this sector. Research Fab Microelectronics Germany is a 

group of institutes who have developed a concept for a cross-location micro-and nanoelectronics 

research factory. They propose a single source where industry clients, SMEs and researches institutes 

will have access to the complete micro- and nanoelectronics value chain.  

Infineon Technologies is a company from the semiconductor sector working for the application of 

automotive products. This company implements the Industry 4.0 in order to be successful and 

competitive in the semiconductor sector. The production operation and control are interlinked and 

controlled by IT systems. This networking factory provides information about machine process 

conditions and communicates in real time with other sites worldwide to continuously control and 

optimize production and partially involve clients and suppliers from a “global virtual factory” 

network.  

The agricultural sector is one of the world's key industries in terms of growth and future significance. 

Since upstream suppliers, such as seed or machinery manufacturers, for example, as well as the food 

industry, are working to optimize their products and services using cutting-edge technologies, 

agricultural businesses cannot shut themselves off from technological developments taking place in 

the sectors in which their suppliers and customers operate. Close collaboration with service 

providers such as contractors and farm machinery syndicates also means there is a greater need for 

data exchange and cooperation. This will enable farmers to make optimal use of production 

equipment, e.g., harvesters. It is always a challenge to make the best use of machinery in situations 

where the weather plays a vital role and time is of the essence, like the harvest, or to deploy special 

technology to work the fields. This relates to processes involving the site-specific, targeted 

management of agricultural land. One example is the use of soil sensors that help determine the 

right time for sowing, fertilizing and irrigating. The sensors record relevant environmental 

information, such as sunshine duration and soil moisture levels up to a depth of 40 cm, and send it to 

the cloud in real time. The data is then processed directly and sent back to the farmer and GPS-
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guided machines, which are partially automated and accurate to within a centimetre. This leads to 

savings in resources and less ecological damage due to the reduced use of herbicides and mineral 

fertilizers. With “Farming 4.0” leading ICT companies have introduced the German federal 

government's high-tech strategy into agriculture and together are succeeding in demonstrating how 

logistics can be extensively orchestrated in the field. Big data helps farmers to work proactively and 

with some degree of automation, enabling them to put digitization to ideal use. CLAAS E-Systems: an 

advanced data analytics helps improving performance of mobile agricultural machines. CLAAS is a 

leading manufacturer of mobile agricultural machines with primary focus on harvesting technologies. 

To provide seamless integration of machines from different brands into production processes and 

Management Information Systems, leading-edge technologies are available. Serious attention is 

devoted to research and development activities to improve customer benefits, e.g. machine 

productivity and operational availability. The majority of currently available are equipped with CAN-

Bus technology. Based on that, an industry wide standard protocol (ISO11783) to connect machines 

with implements and infrastructure is established. With focus on direct machine to machine 

communication, these facts are paving the way to apply new and advanced algorithms for better 

decisions and higher productivity.  
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B. Research and general state of play of ICT-enabled AMTs by Norway 
companies 

Overview  

Norway is historically a strong manufacturing nation, rich in natural resources and innovative in its 

approach. The export-oriented manufacturing sector accounts for approximately 14% of the 

country’s GDP and the main subsectors include food and beverage, machinery for offshore 

installations and ocean vessels, process industry including petroleum products, pharmaceuticals, 

pulp & paper, chemicals, metallurgy and aluminum processing. The sector is highly digitally 

developed, but in the older paradigm, has strong clusters and networks, and a skilled workforce.  

The manufacturing sector is so under transformation in Norway and there is demand for technology 

advancements around process digitalization, disruptive technologies and use of IoT applications that 

will gradually replace the more traditional manufacturing methods and, to some extent, modify the 

sectors, as well. Norway is taking advantage of this development and combining new materials and 

automated processes, new value chains and new business models with the traditionally strong 

industrial skills base to create new industrial opportunities.  

Key Subsectors 

Subsectors with strong technology-related interest include digitalization solutions for the whole 

manufacturing value chain, Big Data analytics tools, advanced robotics that enable remote 

management, additive manufacturing models and materials, and offshore mechatronics and 

automation.  

Government Initiatives and Funding Sources  

In 2017, the Government of Norway launched a White Paper on greener, smarter and more 

innovative Industry, aiming to make Norway a world leader in industry and technology. The 

government’s vision is for the industry to achieve highest possible value creation, while remaining 

sustainable and lean. Initiatives stemming from the White Paper include Digital21 and Norwegian 

Catapult program.  

Digital 21 will provide industry and government guidance, cooperation opportunities to facilitate the 

creation of new business models and methods of production. The Digital21 steering committee, 

consisting of public and private sector participants, submitted, on September 2018, 64 proposals to 

the government on how the business sector can be digitized. Digital21 believes that areas of priority 

should be artificial intelligence (AI), big data (Big Data), the Internet of Things (IoT) and autonomous 

systems, so strong research centers should be established for business-oriented digitization in these 

areas. Norwegian Catapult test centers provide companies opportunities and funding to test, verify 
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and simulate new technologies to speed up innovation and technological disruption. The program is 

managed by the Industrial Development Corporation of Norway – SIVA. 

The Digital Economy and SMEs in Norway   

At a high level and based on the Digital Economy and Society Index (DESI), 2018 Norway was and 

remains at the top group of countries together with the rest of the countries in the Nordic region. 
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In order to understand though the State-of-Play in Norway, especially regarding Industry 4.0-related 

technology adoption focused on SMEs of the desired groups, we need to have a closer look at the 

Norwegian Economy. 

In 2015 there were roughly 450.000 enterprises in Norway where almost 310.000 of them were non-

employer firms. Enterprises with 1-249 employees were accounting for the 99.5% of firms with 

employees and those with no more than 49 employees represent the 97% of the entities with 

employees. 

 

To make things a little more blurred, around 11.000 entities of the above SMEs are members of a 

group (‘dependent’)  with more than 250 persons or belong to an international group and may not be 

considered as SMEs. 
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After the definition of SMEs we have also to estimate their contribution in the Norwegian economy 

and if possible of those sectors in our target group. 

We selected as a major indicator the country’s exports. Norway shipped US$123 billion worth of 

goods around the globe in 2018, and that represents 35.5% of total Norwegian economic output or 

Gross Domestic Product. http://www.worldstopexports.com/norways-top-10-exports/. Given 

Norway’s population of 5.4 million people, its total $123 billion in 2018 exports translates to roughly 

$22,900 for every resident in the Nordic country. 

The following top 10 product groups are accounted for 86.1% of the overall value of Norway’s global 

shipments. 

1. Mineral fuels including oil: US$76.5 billion (62.2% of total exports) 

2. Fish: $11.7 billion (9.5%) 

3. Machinery including computers: $4.6 billion (3.7%) 

4. Aluminum: $4.2 billion (3.4%) 

5. Electrical machinery, equipment: $2.7 billion (2.2%) 

6. Optical, technical, medical apparatus: $1.4 billion (1.1%) 

7. Iron, steel: $1.3 billion (1.1%) 

8. Nickel: $1.2 billion (1%) 

9. Organic chemicals: $1.2 billion (1%) 

10. Ships, boats: $1.2 billion (1%) 

A more granular research for the 200 most in-demand goods shipped from Norway during 2018  that 

represent by value the 94% of exports, will show that they mostly come from non-SME companies. 

The oil sector is accompanied by a very strong service and supply sector so we have also to take into 

account that many, if not the majority, of SMEs are suppliers to the oil and gas, fishery and maritime 

industries (with the latest sharing also a strong bond with the oil and fisheries). 

The above results show a rather low diversification in the Norwegian economy (or at least a 

specialization) and are followed by some, maybe unexpected, findings:  

• Certain IoT-related technologies fall below EU average. E.g. RFID use is at 

3,2% vs 4,2% of EU average (and 9,2% of Bulgaria!). 

• Certain Management-related technologies show a decline. (4a1 includes ERP) 

 

http://www.worldstopexports.com/norways-top-10-exports/
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Still cloud use is strong and increases significantly year-over-year. It was 48% on 2017 up from 40% in 
2016 and 29% 2014. 

 

 

The above ‘mixed-bag‘ indications may show that, while larger companies are at a better state of 
readiness, adaptation and adoption of technology in order to stay competitive in the international 
marketplace, ICT-enabled AMT may not be so prevalent in Norway’s SMEs, especially of the targeted 
sub-sectors, following the EU pattern: 

 

1. Initiatives for the adoption of Industry 4.0 in Norway   

As we enter the Industry 4.0 area, which is actually in its infancy, we have to note the very important 

role clusters, independent R&D organizations and initiatives (either state-, industry-, or science- 

origined) play in the Norwegian Economy. In years of rapid evolution like these,  even the stronger 

enterprises struggle to synchronize with the accelerating pace things seem to change and come-up, 

how much more the weaker ones like the SMEs.  
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This was also highlighted by the results of a survey [1] that included managers in the sectors of mass, 

customized and small series production of electrical components, machine and metal parts. More 

than 34% of the responders were declaring that had neither planned any Industry 4.0 project nor 

created a new business models for their company. Many of them were confident for their 

operational skills but although they could see the innovation potential, they were not able to 

implement this into a product. Main hurdle to that is the lack of product design and production 

planning skills. One more issue in the country is that the Lean manufacturing standard followed 

intensively there, has quite different characteristics than the Industry 4.0 and Cyber Physical System. 

The research concludes that in Norway also implementation of Industry 4.0 has certain barriers 

particular in small companies. Most of these barriers lies in the educational and managerial area, 

where the managers often focus on the operational day-to-day activities. More extensive researches 

reach to comperable results [3]. 

 

A CPS model, based on prediction and simulation of lead-time 

One of the R&D organizations in Norway to assist Industry 4.0 adoption is SINTEF, one of Europe’s 

largest independent research institutes.  Manufacturing Technology Norwegian Catapult Centre 

(MTNC) is a so-called catapult or testing centre where industrial companies can test new technology 

and new solutions. The centre is lead by SINTEF Manufacturing. This type of  centres will help 

companies with developing ideas from the concept stage to market launch in a faster, more cost 

effective and more skilled way. They will provide facilities, equipment and expertise that companies 

can use for testing, simulating or visualizing technologies, products or services. MTNC will develop 

and demonstrate innovative production processes and enabling technologies in mini-factories, in 

cooperation with industry and research- and educational institutions. The centre has the ambition to 



 

FAME – Fostering the Adoption of 
ICT-enabled AMTs by European SMEs 

2018-1-FR01-KA202-04780  

 

 
  

PUBLIC/DRAFT 

Partner Organization Deliverable: No.of deliverable 

FAME Version: No.of version 

Title of the document Issue Date: DD/MM/YYYY 

 

18 

be a driving force in stimulating the Norwegian industry to become greener, smarter, more 

innovative and more productive. The Norwegian Catapult MTNC will be a world-class technology 

centre, consisting of several mini-factories, with industry 4.0 standard, for developing and testing 

new production technologies and new ways of working. The centre will be a new and important 

learning arena for both large and small businesses across different industries in Norway. 

The first mini-factory will focus on Additive Manufacturing, which is popularly called 3D printing, 

which is a process where objects are build layer on layer from a 3D model. In total, MTNC will consist 

of four to six advanced, modular and flexible mini-factories. 

The other major initiative is the SFI (Centre for Research-based Innovation) scheme under the 

Research Council of Norway (RCN). The main objective for the SFIs is to enhance the capability of the 

business sector to innovate by focusing on long-term research based on forging close alliances 

between research-intensive enterprises and prominent research groups. Following the scheme SFI 

Manufacturing is a cross-disciplinary centre for research based innovation for competitive high value 

manufacturing in Norway that does research in the areas of: Multi-Material Products and Processes, 

Robust and Flexible Automation and Innovative and Sustainable Organizations. Here is the list and a 

short description of the Industrial partners.  

Beyond these institutions and initiatives there are also private consulting companies that provide 

such ‘holistic’ services to customers who wish to take part in the new industrial era. On top of 

experience and expertise lacking from SMEs (and even larger companies) consulting companies like 

BearingPoint Norway can also provide a Smart Factory and Internet of Things Lab that smart sensors 

with machine-to-machine communication and the integration of PLM, CRM and ERP provide Industry 

4.0-based prototyping for new products and procedures and extensive knowhow with the smaller 

possilbe overhead. 

Although the huge resources of the Nowergian economy (due to oil production mainly) and the  

relevant freedom from the EU framework (whenever this is possible or usefull) cannot be 

automatically replicated to the other countries, the paradigm of clusters, R&D that is strongly 

attached to production and reality and outsourcing  remains by all means valid. 

Most of the aforementioned Industrial partners are important and rather large companies that 

implement for years various ICT-enabled Advanced Manufacturing Technologies but more in the 

essence of an ‘Industry 3.0+’ model, if we were allowed to call it like that, meaning that although 

they are heavily automated and digitized the cannot fall in the category of solutions where e.g. a 

single customer order or product reconfiguration through a cloud-based CRM will inform the ERP and 

PLM systems that will lead in an automated change in production sequence by the production 

systems alone without any human intervention.  

http://www.sfimanufacturing.no/partners.html


 

FAME – Fostering the Adoption of 
ICT-enabled AMTs by European SMEs 

2018-1-FR01-KA202-04780  

 

 
  

PUBLIC/DRAFT 

Partner Organization Deliverable: No.of deliverable 

FAME Version: No.of version 

Title of the document Issue Date: DD/MM/YYYY 

 

19 

In the following table we see summarized what characteristics can be categorized as Industry 3.0 or 

4.0 [2]. The solutions described later are either ‘towards Industry 4.0’ or components of an  Industry 

4.0-era solution. 

 

2. VR/Simulation 
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a. VR/Simulations in design and reconfiguration of products and technologies 

The main subsectors of the economy  like the machinery for off shore installations (e.g. Citec), are 

very keen in adopting first-line technology to facilitate their design, testing, instalation, use, 

maintenace,  for their products (e.g. an underwater pump). The same stands for major exporting 

enterprises like Benteler Automotive Norway, GKN Aerospece Norway that produces jet engine 

components for the world's largest aircraft engine manufacturers and others.  The subsector of 

companies supporting aquaculture with equipment and machinery, the wood industry when 

designing objects and structures (like the 18-stories Mjøstårnet!) , electronic and electrical 

equipment manufacturers, they all have been the early adopters (if not testers) of advanced 

VR/Simulation technologies.  

For the users that cannot justify the financial and the technical specialty overhead of in-house design 

facilities, either these are local SMEs or large international customers, and ecosystem of design 

houses exists in Norway that include older/bigger companies that adopt the new technology and 

newer players who enter directly in the VR/AR 3D Simulation area like: Haptiq, Pivot, Design 

Container, Impact Reality, Konfigai, VR Oslo Business Cluster,  KRAFT Engineering and EkerDesign 

with the most extended set of services. EON Reality, a major world player in AR/VR is the technology 

provider at the Norwegian Interactive Digital Center that provides access to state-of-the-art Virtual 

Reality showroom, development lab, and a VR Innovation Academy. 

3. Management 

a. Supply chain management with suppliers/customers, mnetwork-centric 

production  

Customer-facing enterprises of the fresh-food sector, like TINE, Norway's largest producer, 

distributor and exporter of dairy products, were the first to realize the challenges related to supply 

chain management. TINE challenges included: difficulties in balancing supply and demand 

throughout supply chain network, while employing a total cost perspective, difficulties in accounting 

for constraints: production capacity, storage capacity, aging requirements for products like cheese, 

and shelf life and limited support for planning across all affected stakeholders in the organization. To 

address the challenges of long term planning they Supply Chain Guru from LLamasoft, complemented 

with a BI solution from Tableau Software. For the daily business TINE uses Quintiq’s (a Dassault 

Systèmes company) route optimization technology will enhance its existing tactical planning solution 

and expand its scope to include day-of-operations planning by incorporating and managing 

disruptions through real-time feedback and increased supply chain visibility for  providing fresh, 

quality products to customers. Other international players in the supply chain solutions market like 

Blue Ridge provide solutions in the retail market (SPAR KJØP and Gausdal Landhandleri AS).  

https://www.citec.com/offering/citec3d-encore/
https://www.haptiq.no/
http://www.pivot.no/
https://designcontainer.no/
https://designcontainer.no/
https://www.impactreality.no/
file:///C:/Users/m.uzunova.ADMIN/Downloads/IO1-A1_Norway%20National%20Report_CCSDE.docx%23_Hlk536392057
https://www.vroslo.no/
https://kraftengineering.no/
https://ekerdesign.com/process/
https://www.eonreality.com/locations/norway/
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b. Optimization, lifecycle and data Management systems  

Product Life Cycle Management solutions are implemented by producers in some sectors (e.g. in the 

textile market -Varner implemented US-based solution Centric Product Lifecycle Management). From 

the solution supplier side companies like Jotne IT provide PLM solutions through the use of 

intelligent data management, but outside the scope of FAME (in the areas of Defense, Aeronautics, 

Oil & Gas, Built Environment and Aerospace). 

c. Entreprise Resource Planning 

In the ERP area and beyond World players like SAP, Microsoft and Infor that do have market share in 

y and in sectors covered under FAME (e.g. Infor in Glamox lighting solutions) a dominant player in 

business S/W in all the Nordic area and parts of N. Europe is Visma (an 8.000 employees company 

with its origins in Norway that claims 800.000 installations through the years in all the above areas). 

Many also producers, mostly SMEs and from the Metal sector (the site lists 24 companies), have 

selected the local ZIGMA360 cloud-based total business system that covers functionalities such as: 

ERP – Enterprise Resource Planning, EPM – Enterprise Project Management, CRM – Customer 

Relation Managemen, PLM – Product Lifecycle Management, EAM – Enterprise Asset Management, 

EQMS – Enterprise Quality Management System, MPS - Material and Production Management, HRM 

– Human Resource Management, SCM – Supply Chain Management, BPM — Business Process 

Management 

4. ICT-tools 

a. Cyber-physical systems and networking, sensing and intelligent components  

Examples of companies offering already solutions in this field are:  Kezzler that deploys its 

serialisation technology to help clients meet challenges from counterfeit goods and unauthorised 

distribution, to changing regulatory requirements, traceability concerns and building consumer trust. 

Realtime Aquaculture that enables precision, data-driven aquaculture with underwater wireless 

sensors that deliver real-time data to the cloud, and why not, Shiip your sheep, the newest and 

easiest way of keeping track of your animals!  Powered by Narrowband IoT mobile technology, Shiip 

gives customers lower prices, more possibilities, longer battery life and better coverage. 

b. Mass customization (3-dimensional printing, direct digital manufacturing)  

Innovative companies do exist, either as start-ups or as spin-offs/daughter companies of establised 

enterprises. As an example Fieldmade, that designs mobile container-based Additive-Manufaturing  

facilities that produce in-field spare parts in near real time, belongs to the group of design company 

Eker Design.  

https://visma.no/
http://www.zigma360.no/
https://kezzler.com/
http://rtaqua.com/
https://www.shiip.no/eng/
http://fieldmade.no/
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Norsk Titanium, with its patented RAPID PLASMA DEPOSITION technology, produces already A-M 

components that are certified for the aviation industry. 

c. Intergrated Solutions  

Following is an example that combines design virtualization and simulation, ERP integration, 

intelligent sensors, a Norwegian electronics producer and a Norwegian solution provider.  In this case 

ClampOn which designs and produces world-leading ultrasonic intelligent sensors for the oil and gas 

industry, has turned  to PLM Group and its Solidworks solution (https://plmgroup.eu/success-

story/clampon-as/). 

More towards the Industry 4.0 era are the solutions used in the very important aquaculture sector 

that we can include ourthe targeted food sector. There, either through Merger & Acquititions 

(InnovaSea Systems Nortek Akvakultur) or through solution integration (https://bit.ly/2Unrbp4 & 

https://www.lillebakk.com/en/home) smart wireless sensors, connectivity solutions and automatic 

data exchange between machinery (e.g feeding systems) and the monitoring and process 

management software and the cloud bring new levels of productivity, safety and product quality. 

d. The Norwegian green and sustainable solutions  

A very interesting group of solutions is exhibited at The Explorer, being the same time ethical, 

modern and from rather small companies in sectors included in our targe group. 

Solution include: 

Autonomous robots for farming 

Irrigation sensors 

Digital farming tools 

Automated forest monitoring 

 

 

  

https://www.norsktitanium.com/
https://plmgroup.eu/success-story/clampon-as/
https://plmgroup.eu/success-story/clampon-as/
http://rtaqua.com/innovasea-announces-acquisition-of-nortek-akvakultur/
https://bit.ly/2Unrbp4
https://www.lillebakk.com/en/home
https://www.theexplorer.no/
https://www.theexplorer.no/solutions/autonomous-robots-herald-the-future-of-farming/
https://www.theexplorer.no/solutions/irrigation-sensors-for-reducing-water-loss/
https://www.theexplorer.no/solutions/digital-farming-tools/
file:///C:/www.theexplorer.no/solutions/silvisense-automated-forest-monitoring/
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C. Research and general state of play of ICT-enabled AMTs by Holland  
companies 

This section presents the good practices of SMEs in the Netherlands in terms of Advance 

Manufacturing Technologies (AMTs), focusing on the adoption, the use and the benefits of such 

technologies in the manufacturing sector. AMTs play a crucial role for the production of more 

innovative products and services using more resource-efficient production processes (less material, 

less energy and less waste), leading to reductions of production costs, improvement of quality, 

increased flexibility and production capacity, and better management of resources (Kroll et al., 2016). 

As part of the FAME project, the report focuses on four sectors: food and beverages industry, wood 

industry, metal industry, and the electronic and electronical equipment industry, in accordance with 

the project objectives set by partners in the beginning of the project.  

The findings of this report will be used in a comparative study with utter goal to define the gap 

between the desire situation (“TO-BE”) and the present situation (“AS-IS”) concerning the use of ICT-

enabled AMTs in European SMEs. Based on the results, training programs and tools will be developed 

to enhance the skills and strengthen the capacity of SMEs into adopting ICT-enabled AMTs.  

The main challenge towards the digital transformation of businesses is to convince them that 

digitalization is imminent in order to cope with new trends in supply and demand. By raising the 

awareness that new technologies offer new opportunities for industrial companies to transform their 

business models and by developing the tools to do so, companies will be at the forefront of the 

digital revolution and even will define future technological advances.  

SMEs in the Netherlands 

Small and Medium Sized-Enterprises (SMEs) constitutes 99% of businesses (22.2 million) in Europe, 

employing more than 64% people (93 million jobs) and generating about €4 trillion of value-added in 

all non-financial business sectors. In the Netherlands, defining a business as an SME involves two 

factors: company employment size to be less than 250 employees and either an annual turnover of 

€40 million or a total value of assets presented in the balance sheet equal to or less than €20 million. 

Illustrating the definition of SMEs in a better way, Table 1 presents the Netherlands’ criteria 

(Netherlands Chamber of Commerce, 2019). 

Table 1: Defining SMEs in the Netherlands 

Type Number of Employees Net Turnover Total Assets 

Micro <10 < € 700,000 < € 350,000 
Small 10 – 50 € 700,000 - € 12 million € 350,000 - € 6 million 

Medium 51 – 250 € 12 - € 40 million € 6 - € 20 million 
Large >250 > € 40 million > € 20 million 
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By the end of 2017 there were 1.15 million SMEs in the Netherlands, in non-financial business 

sectors, with most of them (95.5%) being micro-firms (<10 employees) (SBA Fact Sheet Netherlands, 

2018).  

These SMEs were responsible for a total of € 212 billion added value, contributing to a 62.9% share of 

the value added in the non-financial business economy. SMEs have shown healthy growth in recent 

years and contributed to the Dutch non-financial business economy. Figure 1 visualizes the 

contribution of SMEs and large businesses in the Netherlands, in terms of number of enterprises, 

employment and turnover. 

 

Figure 1 Number of enterprises, employment rate and value-added percentages according to size of 
businesses in the Netherlands, 2018, (SBA Fact Sheet Netherlands, 2018). 

SMEs represent over 99% of all business in the Netherlands, accounting for 64% of employment and 

61% of value-added. This shows the importance of SMEs for the country’s economy. Out of this 99% 

of SMEs, only 1% of them belong to the manufacturing sector. 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). The main manufacturing industries in the 

Netherlands are chemical and pharmaceuticals, food and beverages, healthcare and life science, 

metals and alloys, tools and equipment, and IT and software. 
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Technology in focus 

As mentioned in the beginning, the report will focus on good practices concerning the food, 

agriculture, metal, and electronics industries. Although it can be argued that ICT-enabled AMTs 

include a vast amount of technologies, the main focus will be on the following: 

• Virtual reality (VR) and simulation in production and product design,  

• Supply chain management 

• Data management systems (PLMs & PDMs) 

• Enterprise resource planning management (ERP), 

• Additive manufacturing (3D printing) 

• Cyber-physical production systems, and finally,  

• Cloud manufacturing 

1. Smart Industry in the Netherlands 

Before going into more specific information about industries and technologies, it important to 

establish the context of the Dutch digital evolution. The Netherlands ranks 4th out of the 28 EU 

Member States in the Smart Industry. It ranks 1st in connectivity with an excellent digital 

infrastructure which boosts the growth of the Dutch digital economy and society (Larosse, 2017). The 

integration of Digital Technology, rank 6, represents the relatively weakest performance of the 

country, although businesses are making progress but at a somewhat slower pace than other EU 

Member States. According to the Europe’s Digital Progress Report (EDPR) issued by the European 

Commission, the Netherlands also experienced a significant increase in the deployment of cloud 

solutions between 2015 and 2017. Finally, the Netherlands continues to be among the EU's 

frontrunners in terms of overall intensity of the use of digital by enterprises, according to the 

Commission's 2016 Digital Scoreboard. In this regard, it is particularly noteworthy that it ranks 1st 

among EU Member States in terms of enterprises analyzing big data from any source (19.1%). At the 

same time, the below EU-average use of RFID technology and the flattening in the percentage of 

SMEs selling online to below EU-average levels could be areas for some concern, especially in the 

light of the finding of a 2015 Smart Industry survey that Dutch entrepreneurs remain relatively 

uninformed about the digital revolution and its implications for their business (EDPR, 2017).  

Advanced manufacturing and Industry 4.0 in the Netherlands 

As defined by Davis et al. (2012), advanced manufacturing “refers to a family of activities that 

depend on the use and coordination of information, automation, computation, software, sensing and 

networking. This involves both new ways to manufacture products, and especially the manufacture 

of new products emerging from new advanced technologies”. 
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Research has shown that implementing advanced manufacturing technologies and ICT-enabled tools 

is strictly limited to large multinational companies due to high costs involved. Bughin et al., (2015), 

conclude that the high cost and limited value added mainly stem from problems aligning the 

organization, limited interoperability and cybersecurity risks. This partly explains why SMEs, also in 

the Dutch industry, are not implementing advanced manufacturing despite the potential benefits. 

On the other hand, there are plenty of projects, currently active in the Netherlands, that are 

specifically designed to assist SMEs into embracing and implementing advanced manufacturing 

technologies, and more specifically the tools and concepts included in Industry 4.0. Some of these 

ongoing projects are (Huizinga et al., 2018): 

• Roadmap 3D Printing, or Additive Manufacturing Technology with applications on 

metal, ceramic or organic materials, 

• Limburg Makers, provides comprehensive incentives and support programs for 

Dutch SMEs in the manufacturing sector to improve their competitiveness by 

embracing Industry 4.0 tools and concepts, 

• Coordinated Advanced Maintenance & Logistics Planning, refers to the process 

industry in which Big Data analytics will enable preventive maintenance to machines 

and facilities, 

• Region of Smart Factories, is an extensive network of companies and institutions 

that has taken initiative to develop new techniques that can significantly improve 

productivity in the manufacturing industry, 

• Smart Dairy Farming, through sensors, indicators, decision models and advisory 

products, farmers can make the right choices in the care of their animals, 

• PLM in the Value Chain, spearheaded by the Brainport Industries along with 85 

high-tech suppliers, is an initiative to create a future-proof manufacturing industry by 

developing a Product Life-cycle Management (PLM) system that aligns all life-cycle 

processes optimally, and thereby optimize the net proceeds of a product throughout its 

life-cycle, 

• Flora Fluids, referring to the agro-food sector, where innovative SMEs share 

technology and market intelligence into the creation of Plant Robots that are used for 

extracting plant fluids in a more productive way, speeding up the time to market, and 

finally 

• Smart Industry Fieldlabs launch, are practical environments within which Smart 

Industry solutions are developed, tested and implemented, and also allow people to 

learn how to apply them to their business or work. Currently there are 32 Fieldlabs all 

over the Netherlands in which 300 businesses and various knowledge institutions and 

government authorities are participating. 
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2. ICT-enabled AMTs in Dutch SMEs 

There are examples of Dutch SMEs that have taken the step towards the implementation of AMTs 

and ICT-enabled tools and have succeeded on the process. This section presents the most notable 

cases of ICT-enabled AMTs adoption in SMEs. As defined by the project scope, the sectors in focus 

are the metal, wood, food and electronic industries. However, this section present examples of only 

the metal and electronics sector since the adoption of AMTs is higher in these industries. 

Metal industry 

247 Tailor Steel 

247 Tailor Steel, founded in 2007, developed a fully automated process for laser cutting metal sheet 

and tube. At the very heart of this process lies a uniquely designed software suite, named after the 

founder’s daughter Sophia and an acronym for SOPHisticated Intelligent Analyzer. This software 

enables customers to upload their drawings directly through a web-based portal. The software 

provides the customer in turn with a quotation and expected delivery time. The process of laser 

cutting is also controlled from Sophia, eliminating the need for a front and back office. The result: 

lower cost and shorter lead times leading to better market chances (Peters, 2015). 

HGG Profiling Specialists 

The HGG Profiling Specialists, apart from being an ordinary metal manufacturer, it also develops 

robotised machines for the automated cutting of pipes, beams, ducts and other profile steel, 

including the underlying software and user interfaces. By taking advantage of the Internet of Things 

and embracing Big Data analytics, they are able to implement predictive maintenance for their 

machines in the production floor, and through their global service network information and data are 

easier tranfered and handled. Nowadays, the company is working closely with other SMEs, 

specializing in robotic welding technology, looking at how they can make their machines can 

communicate in a more efficient way, which will lead them eventually to cloud computing and cloud 

robotics solutions (Peters, 2018). 

Smart Robotics 

Founded in 2015, the company is considered to be the leader in flexible manufacturing and 

automation within the Dutch market. They manufacture smart, flexible, safe and user-friendly robot 

solutions within packaging and logistics. By using their Smart Reasoning Software, Advanced Motion 

Planning and by using 3D-vision feedback they make the robot ‘smart’. The robot can adjust its 

movements to changes in the environment, for example in situations where products are placed 

differently or change shape. In fact, they teach the robot to correct itself and to handle 

unpredictability, just like people do (Huizinga et al., 2018). 
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RAMLAB Fieldlab 

Together with Damen Shipyards, PRomain, Autodesk and Bureau Veritas, the RAMLAB Fieldlab 

developed the WAAMpeller: the world’s first 3D-printed and certified ship’s propeller, which weighs 

200 kilos, has a diameter of 1.35 metres and has been fabricated from a bronze alloy. The propeller 

was printed by a welding robot of Valk Welding using Wire Arc Additive Manufacturing (WAAM) 

technology (Huizinga et al., 2018). 

Electronics & electronical equipment industry 

Brainport Industries 

Brainport Industries designs, develops and manufactures leading advanced, precise, and intelligent 

high tech equipment for the semiconductor, analytical, medical, printing and pv market. They utilize 

technologies such as additive manufacturing, smart sensors, collaborative robots, and they have 

developed a production management system which is run using mobile robots (Brainport Industries, 

2018). 

Other industries 

The VanRiet standard 4.0 

VanRiet developed the VanRiet Standard 4.0, a 3D visualization and development environment which 

enables to simultaneously design and calculate material-handling projects, in much less time than a 

conventional approach. The software can design a complete material-handling system with the 

entered components and parameters. For instance, it calculates all hardware components required 

to construct the project, speeding up the cost calculation. During the tender phase, the project can 

be simulated in 3D. In the project engineering phase, the system takes it one step further and, 

through emulation, visualizes and tests the system and the entire operation at PLC level. After 

installation, the user will be able to monitor his complete material handling system on his own 

computer through 3D real-time visualizations (VanRiet, 2018). 

Conclusion 

This study conducts on the following conclusions, exposed in the table below. The analysis shows 

that the German model in use of ICT tools and management has most significant impact of the 

German industry as a whole. They are the leader in manufacturing in Europe. This study shows that 

the best practices of use of ICT-enabled AMTs in Germany touch essentially to the Management and 

ICT tools. For the Management the key technologies are: Big Data, Software management platforms 

for automated processes, BIM management systems. For the ICT tools the key technologies touch to: 

the Cloud computing, Massive Data Analysis, IoT, Cyber security and CPS.   
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Dutch companies, institutions and government agencies have taken steps towards the digitalization 

era. The benefits and challenges that come with Industry 4.0 and ICT-enabled technologies are well-

known and have been considered by both SMEs and large companies. The Netherlands should be 

considered as one of the leaders in the technological revolution and one of the pioneers in the ICT 

sector. Continued support to allow innovative ICT start-ups to successfully scale-up - which has for 

example been undertaken through so-called ICT breakthrough projects - is another important 

element to achieving an improved integration of digital technology in the wider industry. 

The research concludes that Norway also implement Industry 4.0. Manufacturing Technology 

Norwegian Catapult Centre (MTNC) is a so-called catapult or testing centre where industrial 

companies can test new technology and new solutions. This type of  centres will help companies with 

developing ideas from the concept stage to market launch in a faster, more cost effective and more 

skilled way.   

 

The summary of the research is presented in the table presented above and the conclusions in 

term of added value by country are the follows:  

 

Germany added value in ICT-enabled AMTs practices: 

- Developing Cloud/Big Data “T-Systems”: fully integrated value chain with 

comprehensive consulting, designing, developing, and operation services (network, 

infrastructure, data integration, data management, data access, analytics, visualization, 

governance and security); 

- Developing SAP HANA platform: with real-time computing (prediction, processing 

and VR), open platform and Basis for major SAP applications; 

- Developing MindSphere is an open IT ecosystem: with exchange of data across 

company borders linking their products and using Cloud platform; 
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- Developing End-To-End Digital Business Platform: a modular platform using Big 

Data providing market-leading capabilities for streaming analytics and in-memory 

data processing; 

- Developing Smart Data Web: new knowledge network of data tailored especially to 

the needs of German industry concerning the Event Monitoring in Value and Supply 

Chains; 

- Developing Platform for Smart Services: with focus on flexibility in production 

processes and a reduction of the lot sizes down to lot size 1. The interaction between 

processes, the networking of different machines and software systems, and non-value-

adding processes provide a high potential for optimization; 

- Developing  Cognitive IoT Collaboratories: a hands-on industry labs and use machine 

learning and natural language processing to reveal insight from IoT data; 

- Developing a concept for a cross-location micro-and nanoelectronics research factory: 

single source where industry clients, SMEs and researches institutes will have access 

to the complete the value chain; 

- Developing  CLAAS E-Systems: advanced data analytics helps improving 

performance of mobile agricultural machines equipped with CAN-Bus technology and 

direct machine to machine communication; 
 

Holland added value in ICT-enabled AMTs practices: 

- Developing Additive Manufacturing (Roadmap 3D printing) 

- Developing Coordinated Advanced Maintenance & Logistics Planning: with 

preventive maintenance using Big Data; 

- Developing new techniques that can significantly improve productivity in the 

manufacturing industry: Industry 4.0 in term of tools and concepts; 

- Developing Smart Dairy Farming: through sensors, indicators, decision models and 

advisory products; 

- Developing PLM in the value chain: system that aligns all life-cycle processes 

optimally and thereby optimize the net proceeds of a product throughout its life-cycle; 

- Developing Chare Technology & Market Intelligence: with creation of Plant Robots 

and speeding up the tome to market; 

- Developing Practical Environment: for learning, use and application of smart 

industrial solutions; 

- Developing SOPHisticated Intelligent Analyzer: software enables customers to upload 

their drawings directly through a web-based portal, control and optimization of cost 

and lead time; 

- Developing Robotized Machines for the automated process: using Internet of Things 

and embracing Big Data analytics they implement predictive maintenance and transfer 

& handle global service network information; 

- Developing Smart Robot: with Smart Reasoning Software, Advanced Motion 

Planning and by using 3D-vision feedback; 
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- Developing Brainport Industries: with production management system which is run 

using mobile robots; 

- Developing VanRiet Standard 4.0: 3D visualization and development environment. 

 

Norway added value in ICT-enabled AMTs practices: 

- Developing & testing new production technologies and new ways of working 

(management): Smart factory & IoT Lab with machine-to-machine communication 

(smart sensors) and integration of PLM, CRM and ERP 

- Learning arena for companies; 

- Developing Additive Manufacturing (3D printing) : advanced, flexible and modular 

production/factory; 

- Developing Competitive high value Manufacturing: multi-material products & 

processes, robust & flexible automation; 

- Developing Advanced VR/Simulation technologies : Interactive Digital Center with 

access to state-of-the-art Virtual Reality showroom, development lab, and a VR 

Innovation Academy; 

- Realizing Supply Chain Management: with answer to 1) balancing supply and demand 

throughout supply chain network, while employing a total cost perspective, 2) 

accounting for constraints: production capacity, storage capacity, aging requirements 

for products like cheese, and shelf life and limited support for planning across all 

affected stakeholders in the organization and 3) with a BI solution from Tableau 

Software; 

- Developing Cloud-Based Total Business System ZIGMA360: with ERP, EPM, CRP, 

PLM, EAM, EQMS, SCM and BPM; 

- Developing Combined Design Virtualization and Simulation, ERP integration, 

Intelligent Sensors: ultrasonic intelligent sensors, smart wireless sensors, connectivity 

solutions and automatic data exchange between machinery, monitoring and process 

management software and the cloud bring (new levels of productivity, safety and 

product quality). 
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