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Industry 4.0: Machine-to-Machine (M2M) Communication 
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Abstract: This article shows the changing manufacturing industry including examples. It provides an 

overview of Industry 4.0, Machine-to-machine communication, the Internet of Things and their disruptive 

influence on currently established business models.  
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1. Introduction 

The high level of industrial production and the technical skills are important fundaments of the European 

wealth and success, especially in comparison to other continents. The industrial production, mainly the sector of 

mechanical and plant engineering, was a very traditional sector of the global economy. The industrial sector has 

not taken advantage of the variegated possibilities which the fast growth of digitalisation offered to it. Due to this 

the industrial production sector in (Western-) Europe lost significance compared to non-productive industries and 

in comparison to other continents like Asia. However, the fast development in the digital world will not stop 

forever in front of the industrial production. In the near future the so called “Industry 4.0” will be more and more 

important for organisations, and Europe will experience a re-industrialisation. Furthermore, factories will be 

smaller and more regional. That could bear many advantages for small and medium sized enterprises. 

“Industry 4.0” is also how a high-tech strategy of the German government is called and has been created by 

the National Academy of Science and Engineering (acatech) in collaboration with the associations of VDMA, 

ZVEI and BITKOM, with participants from various research institutes, universities and well-known companies of 

the German industry. The target is to make sure that production sites will remain in Germany in the future. But 

also other European countries, the US or China have started projects in this way. This includes a fundamental 

change to the industry, their products, services and software solutions. Simultaneously, products will be linked 

over the internet and other networks. These procedures will inevitably lead to new products and services with new 

requirements for work, people and technology. Figure 1 illustrates the components of the new technologies which 

are part of that industrial revolution (Kaufmann, 2015, p. 4): 
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digitalisation of the industrial production. This would provide the country and its enterprises the chance to be a 

part of Industry 4.0 from the beginning. Therefore it is important to point out the potential of the new market to 

the emerging countries and companies. If this happens, Industry 4.0 will not just be an opportunity for already 

industrialised countries increase the extent of industrialisation, but also and primarily, emerging countries can 

benefit from the new development. Many of these countries already meet the requirements (e.g., digital 

infrastructure, industrial establishments) to use Industry 4.0 and be more than a typical component supplier for 

companies of industrialised countries. This fact provides the possibility to those countries and companies to enter 

new markets from the beginning and to be an important part in the development of new business models through 

an increase of digitalisation. Furthermore, Industry 4.0 offers a chance to close the gap between industrialised and 

emerging countries with regard to the unequal distribution of prosperity between different regions on the world. 

That this is not just a wishful thinking depicts the increasing importance of emerging countries in the 

manufacturing sectors. In the last centuries a change of manufacturing evolution took place worldwide. Thus 

illustrates the growing importance of still non-industrialised countries. Since 1991 the global industrial footprint 

changed fundamentally. The absolute worldwide manufacturing value added has almost doubled, from EUR 3,451 

billion in 1991 to EUR 6,577 billion until 2011 (Roland Berger, 2014, p. 3). In 1991 over 60% of that amount 

could be attributed to six major industrial nations — the United States of America, Japan, Germany, Italy, the 

United Kingdom and France. But as of now, as Figure 6 illustrates, just the emerging economies hold a share of 

around 40% of the output of the worldwide industrial manufacturing. Those economies have doubled their share 

in the last two decades, whereas Western Europe lost over 10% of its portion of manufacturing value added (it 

currently a share of 25% (Roland Berger, 2014, p. 4). Over the period from 1991 to 2011, the traditionally 

industrialised countries increased their manufacturing value added by an average of 17%, whereas in the emerging 

industrial countries the value added has risen by 179% (Roland Berger, 2014, p. 4). The increasing share of the 

emerging economies worldwide is very closely linked to the strengthening of Asian countries, mainly China. 

Additionally the other members of the BRICS (Brazil, Russia, India, China and South Africa) countries 

experienced an industrial boom. And this trend will also soon reach Eastern European countries such as Poland, 

Romania and the Czech Republic (Roland Berger, 2014, p. 4). The manufacturing industry’s role in the economy 

of these countries has been traditionally very strong (over 20% of the national value added). And currently those 

countries have the main advantage of low-cost manufacturing and the value added per job is still lower than in 

traditional industrialised countries. Furthermore there are companies which have been recently established and 

which are highly automated. Those facts will support the fast development of high value-added activities in the 

manufacturing industry (Roland Berger, 2014, p. 4). 

Moreover, the alteration of the manufacturing industry results in different numbers of industrial jobs: The 

number of manufacturing jobs in China and Brazil increased by 39% and 23% respectively, whereas this figure 

decreased by 8% in Germany, by 20% in France and by 29% in the UK (Roland Berger, 2014, p. 3). There are 

three main criteria why the traditionally industrialised countries experienced a decline in industrial manufacturing. 

The first one is that these economies had already achieved very high production profits over the last few decades 

i.e., that those countries have reached a very high technological level. On this level the companies use more robots, 

machines or fully automated production lines instead of a high number of manpower. The second aspect is a loss 

of market shares towards newly emerging competitors. And last but not least, another reason is the outsourcing of 

activities such as logistics, facility management, maintenance and different types of professional services to the 

service industry (Roland Berger, 2014, p. 4). 
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can be minimised by detecting wear or material failure very early (McKinsey Global Institute, 2015, p. 60). 

4. Conclusion 

Industry 4.0 is a collective term of different new technical possibilities, which interact between each other. 

Industry 4.0 has the potential to be a real revolution for the entire industry. It provides opportunities to almost 

every country or company, irrespective of whether it is an industrialised or emerging country. Companies and 

countries have to create new business models based on Industry 4.0 to enter new and until now unknown markets. 

Otherwise the enterprises will be more and more likely to lose the connection to the customers and competitors.  

For the companies of emerging countries it is important to take the opportunities of new business models as 

early as possible. That requires entrepreneurial courage and the volition to generate innovations without doing 

things for the sake of doing things. It is important to take corporate responsibility as well as to consider the 

opportunities and risks which arise for a company (Wieselhuber & Partner GmbH, 2015, p. 51). 

Whether it will be a real industrial revolution like the three before (e.g., the first one with the introduction of 

mechanical production facilities with the help of water and steam power) is to be evaluated in retrospect, i.e., after 

the final result. 
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