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Characteristics of the German innovation policy in the age 

of the fourth Industrial Revolution 

Under special consideration of industry 4.0

이상빈

1 Introduction

At the edge of the fourth industrial revolution, the technology presents us as a 

head of Janus. With regard to social problems such as unemployment, 

technological progress plays a controversial role. On the one hand, it presents 

itself as the product of purposeful, intentional human activity. On the other hand, 

technology is opposed to us as an inscrutable process, which is largely withdrawn 

from man's guiding hand.

Whether artificial intelligence, 3-D printers or self-propelled cars: Current 

technical developments, the fourth industrial revolution, will change our way of 

living and working fundamentally. The First Industrial Revolution used water and 

steam to mechanize production. In the second, it was the electricity which enabled 

mass production. The third made use of electronics and information technology to 

automate the production process. Now the Fourth Industrial Revolution is building 

on the third - the digital revolution that began in the middle of the last century. 

The Fourth Industrial Revolution has already begun. We are on the brink of a 

technical revolution that will fundamentally change our way of living, working and 

dealing with each other.

Their feature is the fusion of technologies, that is, the boundaries between the 

physical, digital and biological spheres blur. In terms of its extent, scope and 

complexity, this transformation will be an experience that has never been 

experienced. Many of the effects of this technical revolution are being 

experienced by many people with a feeling of helplessness, which is little different 

from the feeling with which we experience natural catastrophes. A difference is, 

however, that ultimately man stands behind these phenomena of technology, that 

is, these phenomena are ultimately due to deliberate technical innovations.
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In the seventies and eighties of the last century, it was the focus of public 

attention, that technical progress was the cause of many social problems was the. 

Today, we know that the conditions are more complicated, especially that the 

causal link between economic innovation process and social problems is extremely 

mediated and can not be packed into simple formulas. In general, the historical 

experience shows that many innovations have a considerable potential for solving 

societal problems, but it is the prerequisite for this potential that the problem 

dimensions have to be already taken into account in the development and design 

of new technologies. An innovation policy of the state and the companies, which 

always keep this aspect in mind, can counteract serious mistakes in terms of 

unemployment, growth, and the environment.

This essay deals with the characteristics of German innovation policy at the 

edge of the fourth industrial revolution. The focus here is on Industry 4.0, which 

is based on the research collaboration of the German Federal Government and a 

project of the same name in the high-tech strategy of the Federal Government. 

The first public presentation of the concept of Industry 4.0 took place at the 

Hannover Fair 2011.

With the inclusion of the topic as one of ten future projects in the high-tech 

strategy of the federal government, the government has taken the initiative and 

supports the research with a budget of 200 million euros. At the same time, the 

"Industry 4.0" working group was established at the initiative of the research 

group "Wirtschaft und Wissenschaft". At the Hanover Fair in 2013, the first 

concrete recommendations for implementation were handed over to Chancellor 

Angela Merkel. The platform Industry 4.0, which is supported by the associations 

BITKOM, VDMA and ZVEI, initiated building a German leading market and a 

leading supplier of modern production technologies.

This essay examines whether German innovation policy already takes the 

problem dimensions into account in the development and design of new 

technologies in the context of the fourth industrial revolution. Above all, the 

relevance between the special features of the German innovation system and the 

characteristics of the Indirect 4.0 is analyzed. The system of innovation is strongly 

influenced by the economic and social system surrounding them. Particularly, the 

type of market economy plays a role here. Thus, in the following, in connection 

with the type of market economy, the characteristics of the German national 

innovation systems are dealt with.
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2. Theoretical framework

There is no unanimous opinion on the question of how innovation policy should 

and should be best managed. The analysis of the proposed and / or practiced 

strategies reveals very different concepts of innovation policy. However, there is a 

clear contrast between a market-oriented and an interventionist innovation policy. 

In this essay, this contrast is introduced as the basis of the theoretical framework. 

In the course of the long debate about the pros and cons of interventionist state 

policy, about different possibilities of innovation industrial and structural policy, as 

well as about the tension between state intervention and the market, the most 

diverse names for concepts of state influence on economic and technological 

structural change emerged. Most of them can be assigned to one of the two 

alternative basic flows. 

Since the collapse of the Soviet social and economic system at the end of the 

1980s, the central administration economy and the planned economy no longer play 

a role as a "counter-model" to market 

economies.Rather,differenttypesofthemarketeconomyhavedevelopedonthebasisofthema

rketeconomyandtodaycompetewithoneanotheragainstthebackgroundofglobalization:Thef

reemarketeconomyoftheAnglo-Saxontypeontheonehand,andthesocialmarketeconomyofa

continentalEuropeancharacter,inparticularthoseintheircountryoforigin,Germany.

Free market economy and social market economy differ in terms of the scope 

they offer in different social areas to the functioning of the laws of supply and 

demand, and where they intervene through state policy. In the free market 

economy, these margins are very far-reaching while the state in the social market 

economy tries to avoid the deficits and shadows of the market by means of a 

political strategy.

Within this institutional framework of social market economy, German national 

innovation systems are emerging. On the basis of the social market economy, the 

pursuit of consensus between the social forces is an important pillar of conflict 

regulation, with the central levels of the participating associations playing an 

important role.

In the following, these market-compliant innovation policies and interventionist 

innovation policies are presented as both alternative basic concepts and their 

differences are elaborated. This is followed by an overview of other concepts of 

innovation policy, which are repeated in the scientific discussion and political 
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discourse.

(1) Alternative basic patterns of innovation policy

Differences in the strategic orientations of innovation and technology policy can 

be determined by numerous parameters. On the basis of these parameters, two 

alternative fundamentals of innovation policy can be stylistically juxtaposed: 

market-oriented innovation policies and interventionist innovation policies. (See also 

the following table 1) These parameters are:

(A) Mainly pursuing objectives: These may relate to interim objectives such as 

"improving international competitiveness" and "accelerating technical progress" or 

to final objectives such as "increasing social well-being" and "expanding quality 

and capacity-oriented workplaces". The primary objectives of market-driven 

innovation and technology policy are to accelerate technological progress and 

improve the international competitiveness of the regional economy in order to 

boost economic growth and create new jobs.

But advocates for interventionist innovation policy consider the design, social 

domination and active influence on technical change to be indispensable in order 

to achieve social goals and a sustainable increase in social prosperity.

(B) Dealing with market and innovation processes: policy may seek to intervene 

in market processes to achieve the desired result; However, it can alternatively 

expect the societally desirable results from the market and its control can 

therefore be confined to the shaping of market conditions. The main control 

medium for these variables is the market, which leads the innovation process 

according to profitability criteria to certain results. These results are to a large 

extent accepted, state policy is primarily limited to the creation of an optimal 

framework for the market-driven processes and only applies if the market control 

fails, ie in cases of "market failure".

But the advocates of an active, interventionist innovation and technology policy 

value the performance of the market control much more pessimistically than the 

protagonists of a market-conform policy. For this reason, the active design policy 

is regarded not only as necessary, but also as possible and feasible, because the 

innovation process is interpreted as a social process and therefore variable and 

controllable.

(C) The depth of intervention of the selected control instruments: This 

parameter refers to the extent to which and by which instruments "external" 

control is used in market processes. In order not to interfere with the market's 
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mechanism of action, political decision-making instruments with a low intervention 

depth are chosen in the case of a market-conform innovation policy, in addition 

to the shaping of the basic conditions, the generation of an innovation-friendly 

climate and of technological optimism in the economy and society are the main 

factors. "Hard" instruments in the form of money management are based on the 

financing of basic research, because "market failure" is diagnosed here, as well as 

the expansion of the scientific and technical infrastructure and the support of 

knowledge and technology transfer between science and business.

But in the case of interventionist innovation policy, innovation policy is not 

directed solely at the differentiated, targeted - acceleration of technical change, 

but is oriented towards overall social objectives and must therefore be integrated 

into a macroeconomic strategy of long-term prosperity.

Such a strategy requires, within the framework of the interventionist concept, a 

legitimatory safeguard, which is to be ensured by means of suitable flanking 

strategies and structures of consensus formation and social balance of interests.

(D) The degree of legitimatory protection of the political strategy pursued: Are 

planned innovation policy strategies discussed in the context of social discourse 

with the parties involved and affected? Are there processes of consensus 

formation and equalization of interests with regard to those who are negatively 

affected?

A consultation with the societal consequences of technical change is not 

considered necessary in the context of the market-driven innovation policy since 

the market optimizes the technical change according to the opinion of the 

promoters of this concept in accordance with the needs of the consumers. The 

state is regarded as a strong body of law, which takes and implements the 

necessary innovation-policy measures in the sense of social goals. A broad 

consensus-building is considered superfluous because the state acts as a "good 

representative" of the society.

But targeted interventions in innovation and structural change processes are also 

a matter of course for the advocates of an active, interventionist innovation and 

technology policy as well as the goal-oriented use of all available, that is, both 

"hard" and "softer" steering instruments.
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Table1:Alternativeconceptsofinnovationandtechnologypolicy(ITP)

Criteria Market-compliant ITP Active, interventionist ITP

Priority objectives
Acceleration of the implementation of
technical progress, international
competitiveness, growth, employment

Shaping and actively influencing
technological progress, generating
technological alternatives,
covering societal needs,
purposefully increasing social
well-being, reducing social
inequalities

Understanding of
technical progress

Innovation is a "natural, invariant
quantity", "which has to be made
social through political acceptance of
acceptance"

Innovation is a social process and
therefore a variable, changeable
and politically controllable
variable in the direction of social
needs

Dealing with
market and
innovation
processes

Design of the framework conditions of
the market, market and innovation
results are accepted within this
framework; ITP is subsidiary, limited
to cases of market failure

Targeted, shaping interventions in
innovation and structure
transformation processes

Depth of
engagement of the
instruments

Shaping the basic conditions, ensuring
an innovation-friendly climate,
generating technological optimism;
Promotion of basic research, expansion
of technology transfer and
scientific-technical infrastructure

Use of "soft" and "hard" steering
instruments

Institutional design
In addition to ITP instances,
public-private mixed technology
institutions

Centralization of ITP relevant
competencies and tools (Ministry
of Technology): powerful
information bases and forecasting
capacities (institution of the
technology forecast and
evaluation)

Time and planning
horizon

Measures for technology promotion are
set up on a case-by-case basis, on a
case-by-case basis, micro- or
meso-economically ad hoc

Integration into a social and
macroeconomic conception of
long-term prosperity

Referral to
technology
sequences

Missing or not pronounced

Institutes or research projects for
the purpose of technology
assessment, technology assessment
and technical design

Degree of
legitimatory
protection

Strong authority of state ITP or
dominance of policy-makers; Efforts
to build consensus

Flanking strategies and structures
for consensus-building and
balance-of-interests

Source: Johann Welsch (2005)
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(2) Other concepts of innovation policy

The most important of other concepts of innovation policy are briefly described 

below.

(A) Defensive versus forward-looking innovation policies

The contrast between defensive, reactive innovation policies and forward-looking, 

active innovation policies has its roots in the debate on the reorientation of 

structural policy in Germany in the 1970s. It is based on the experience of 

traditional structural and technology policy, which was aimed at overcoming 

structural bottlenecks and sectoral crises in structural change. The crises in the 

agricultural sector, coal mining, shipbuilding and the textile and clothing industries 

were closely linked to regional structural problems due to the spatial concentration 

of production capacities in these sectors.

The description as a "defensive" and "reactive" strategy refers to the merely 

reacting and case-specific ad hoc character of the policy approach. In addition, 

existing industry and economic structures were conserved as a result, and the 

structural change in favor of promising areas was delayed. This policy does not 

seek to avoid problems arising from market deficits from the outset, but is limited 

to the processing and overcoming of the problem sequences and problem 

phenomena. Defensive structural and innovation policies also include research and 

technology policy measures aimed at overcoming - actual or supposed - residues 

from other countries. 

But a forward-looking innovation policy should not be operated ad hoc and in a 

case-by-case approach. A forward-looking innovation policy should be integrated 

into a long-term, structural and growth-oriented concept of social welfare. Not the 

reaction to structural gaps and "technological gaps", but the generation of 

technological alternatives with a view to shaping a better future within the 

framework of the progressive international division of labor, is the key political 

theme in this concept.

The promoters of this policy approach advocate an expansion of the state 

planning and forecasting capacities as well as an offensive promotion of 

technology fields with social problem solving potential (environmental problems, 

traffic problems, energy supply problems, efficiency problems of the public sector). 

In this way, economic and technological structural change is to be directed towards 

high-quality, employment-based and income-generating macroeconomic structures.

(B) Picking the Winner strategy versus designing a general framework
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The "picking-the-winner" concept was (and still is) a popular issue in the long 

discussion about the question whether the state or the market is the better 

control medium for economic processes. "Picking-the-winner" means the 

concentration of the funding efforts on selected companies, which are given 

considerable potential in terms of performance and competitiveness so that they 

should be able to compete with foreign competitors in international competition.

Decisive criticism of the "picking-the-winner" strategy has been coming from 

representatives of a strictly market-oriented structure and innovation policy for 

years. They argue that the best industrial and innovation policy is to create a 

favorable economic environment (to ensure intensive competition, clear labor and 

environmental law, transparent and simple tax laws, etc.).

(C) Location-oriented innovation policy

Location-oriented innovation policy also strives, like the "picking-the-winner" str

ategy, to develop a competitive production base in its own country, but is not orie

nted towards individual companies or industries, but is based on the development o

f efficient spatial economic structures.Startingpointsofthepolicyarethenationalinnovati

onsystemorregionalinnovationnetworks. Theaimistodevelopandimprovetheefficiencyoft

henationalinnovationsystemanditssubsystems.

However, the concept of a regional innovation system is opposed to the focus 

on the national level: innovation systems and networks of innovation usually have 

a strong regional focus. This is where the actual roots of national innovation 

systems lie. National and cross-border innovation networks build on these.

(D) Hardware versus orgware-oriented innovation policy

Innovative policy approaches can also be distinguished according to which 

component of the technology they primarily use. Meyer-Stamer distinguishes 

between elements and objects of technology (see Figure 1).
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Figure 1: The components of technology
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      Source: Meyer-Stamer (1996), p.84

These are the methods and practices of the management, with the help of 

which technical hardware depends on the technology or the technical hardware. It 

promotes the exploration and development of individual techniques such as new 

machines or tools. It also promotes certain technical lines, such as 

microelectronics, biotechnology or nanotechnology, which are rated as 

"future-proof".

Critics of hardware-oriented innovation policy consider this "technology-centric" 

promotion of innovation to be too short and not very successful. For them, the 

development of the innovation know-how required for economic success and new 

jobs is more than technical and scientific knowledge. As a result of the one-sided 

push into new technologies, innovations are repeatedly tried out in unadjusted 

plant and personnel structures. Since the implementation of the techniques is 

limited by the know-how of the innovative companies, technical innovations fail or 

only take place with a very delays when personnel competencies are developed 

too late.

A careful analysis of both approaches shows that they are by no means to be 

viewed as conflicting strategies, but that they must and must be mutually 

complementary: it is true that a promotion strategy focused solely on technology 

development can not be very successful, To replace them with a pure 

orgware-oriented policy. Therefore, the intelligent linkage of technical, 

organizational and social innovations is a "royal road" to innovation policy strategy. 
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3. Special features of the German innovation system

Strengths and weaknesses of the overall innovation activity result from the 

institutional characteristics of the respective innovation system. Particularities of 

the German innovation system result from specific characteristics of the 

components and relationships that make up an innovation system. For the German 

innovation system, numerous characteristics of its components and relationships 

can be worked out.

Innovation systems are always part of an economic or social system that 

includes several subsystems, such as the production system, the financial system, 

the labor market, the legal system, the education system, etc. All these subsystems 

fulfill specific functions. The main function of the innovation system is the 

generation of new knowledge and thus the stimulation of permanent change and 

innovation processes in all areas of society, especially in the economy and in the 

production system. 

For example, in terms of vocational education and training, it is generally 

recognized in a series of researches that the strength of the German 

macroeconomic innovation activity is based on the dual training system. The dual 

system of training, in which the state, the economy and the collective bargaining 

co-operate, is precisely the institutional feature of the German innovation system.

The training in the dual system takes place at two learning places, the company 

and the vocational school. In Germany prerequisite for vocational training in the 

dual system is a vocational training contract . In 2016, around 510,900 young 

people in Germany have a new provisional results training contract concluded 

within the framework of the dual system. The practical part of the apprenticeship 

is conveyed to the trainees in the factories, the theoretical part takes over the 

vocational school.

Training in the company takes place on three to four days a week, in one to 

two days (national regulations: depending on the vocational training and the year 

of training) vocational classes are offered at vocational school. Alternatively, 

so-called block instruction can be chosen. This means that the trainee or 

apprentice is only in school for up to eight weeks at a time. It is often 

complemented by the inter-company training , which in its own workshops of the 

handicraft and chambers (Germany) takes place. These training courses will 

compensate for the training deficits that have arisen through the specialization of 
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many companies. The duration of such courses can be three to four weeks per 

year. Depending on the type of training, some courses are prescribed in the 

respective training regulations (eg welding courses for car mechanics), others are 

voluntary.

The training at the vocational school is subject to the education authorities of 

the federal states and the applicable curricula, in turn, on the curriculum based. 

During the training one is intermediate test store, which is to show the success of 

previous education. In the trades, the final exam is traditionally guild test. The 

examinations are to be organized by the competent authorities, in the commercial 

economy, for example, by the Chamber of Crafts and Chamber of Commerce and 

Industry (IHKs). In the dual system of education, the state, the economy and the 

collective bargaining groups thus have an effect.

In terms of vocational education and training, the strength of German innovation 

activity is not only theoretical but also internships. Compared to other countries, 

the operational practice is not neglected here. Sothetransition will graduates easier 

to work. Particularities of the German innovation system result from specific 

characteristics of the components and relationships that make up an innovation 

system. This also includes inter-company relations. In Germany, the working group 

of industrial research associations (AiF) "Otto von Guericke" eV is a good 

example. The Aif is an industry-led organization with the aim of initiating research 

for the SMEs, qualifying young scientists and skilled workers in innovative fields, 

and organizing exchange on the results of scientific research. The state supported the 

funding. But the administration of the AiFis not under the influence of the state.

With government support, the AiF has a unique infrastructure for the transfer 

of knowledge to the company: With about 100 research organizations from 

different industries and fields of technology, several thousand research projects 

are managed annually.

The heart of the AiF is the Industrial Community Research (IGF). It fills the gap 

between basic research and economic application. Here, new technologies are 

being developed for whole industries or often across all sectors. Companies 

accompany the research work that is geared to their needs and interests. The IGF 

results are open to all interested parties. They are the precursor for 

company-specific developments. So in Germany, companies are not only involved 

in a work-sharing system, but also in a cooperation system.
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In addition to the dual training system and industrial community research (IGF), 

the Fraunhofer Society is one of the institutional features of the German 

innovation system, which is the strength of German innovation activity. The 

Fraunhofer Society for the Advancement of Applied Research (Fraunhofer) is the 

largest non-university research organization for applied research and development 

services mainly for SMEs in Europe with around 24,500 employees.

The Fraunhofer Society currently operates more than 80 research facilities, 

including 69 institutes, at over 40 locations throughout Germany. Around 24,500 

employees, mainly with natural or engineering science, work on the annual 

research volume of 2.1 billion euros. Of this amount, more than 1.9 billion euros 

is attributable to contract research. The Fraunhofer Society generates more than 

70% of this service area with orders from the industry and with publicly funded 

research projects. The rest is contributed by the federal government and the 

federal states, also to enable the institutes to prepare problem solving that will be 

relevant to the economy and society in five or ten years (preliminary research).

The institutional peculiarity of the German innovation system is a close link 

between technical, organizational and social innovations. In addition, the innovation 

systems and innovation networks have a strong regional focus, as is the case with 

the dual training system, AiF and FhG. This is also the German innovation policy 

strategy.

4. Industry 4.0

The background of the fourth industrial revolution is as follows. The possibilities 

of billions of people connected by mobile devices with an unprecedented 

processing and storage capacity are almost unlimited, as is access to knowledge. 

And these opportunities are enhanced by emerging technical breakthroughs in 

areas such as artificial intelligence, robotics, the Internet of Things, autonomous 

vehicles, 3D printing, nanotechnology, biotechnology, materials science, energy 

storage and quantum computing. 

Industry 4.0, this term stands for the fourth industrial revolution in Germany. 

Because after mechanization, electrification and computerization of the industry, 

the Internet of Things and Services entered the factories holding. In industry, the 

production 4.0 with the latest information and communication technology toothed. 

The driving force behind this development is the rapidly increasing digitalization of 
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business and society. It changes the way in which future production and 

production is carried out in Germany: According to the steam engine, assembly 

line, electronics and IT, intelligent factories (so-called "smart factories") determine 

the fourth industrial revolution. The technical basis for this is intelligent, digitally 

networked systems, with the aid of which a largely self-organized production is 

possible.

There are two types of digitization at the edge of the fourth industrial 

revolution: digitization in the service or in the manufacturing industry. The global 

information market will summarize all the various ways in which the goods, 

services, ideas between people is exchanged. Compared to German Industries 

cluster, for example in Silicon Valley, mostly digital services is conceived as 

software, programs, applications in Silicon Valley. There is an American type of 

digitization. Besides Tesla rarely goes to Silicon Valley to the production of goods. 

In the US, most revolves around the development of new software or apps.

By contrast, it comes in Industry 4.0 mainly to the digitization of the production 

process of goods. That is new. For example, the carpenter has no Saw in hand, 

but mouse. The first step of the joinery is digital test run. The carpenter can first 

check the size on the computer or change. In addition, the customer can send 

abroad also necessary data via the Internet to Germany. So, the craftsman can 

also be digital and progressive. Also, the example of carpentry shows that the 

craftsmanship is needed in the digital age. That is, the work in the carpentry is 

safe. After the result of a recent forecasts on behalf of the Federal Ministry of 

Labor in Germany, the digital revolution even leads overall to more jobs in 

Germany. It is rated generally valid in the researches that jobs in the service line 

such as public administration, retail, cashiers, accountant, librarian are relatively 

more at risk compared to the jobs in production process.

People, machines, equipment, logistics and products communicate and cooperate 

in industry 4.0 directly. Production and logistics processes between companies in 

the same production process are intelligently interlinked to make production more 

efficient and flexible. Industry 4.0 is thereby driven by factors in industrial 

production that are important for success in the global competition of major 

importance: energy and resource efficiency, flexibility and customization in 

production, optimization of cost and speed. At the same time, numerous potentials 

combine with Industry 4.0. The intelligent networking of man and production in 

the Smart Factory of the future offers enormous added value and enables new 

ways of individual work design.

So smart supply chains can occur which also chain all phases of the product life 
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cycle - from the initial idea of a product of the development, production, use and 

maintenance to recycling. In this way, for a customer requests from the product 

idea related services can be thought along to recycling including. Therefore, 

companies find it easier to produce customized products according to individual 

customer requirements. The individual production and maintenance of the products 

could be the new standard.

On the other hand, despite individualized production, the cost of production can 

be lowered. By networking the companies in the value chain, it is possible not 

only to optimize a production step, but the whole value chain. If all information is 

available in real time, for example, a company can respond quickly to the 

availability of certain raw materials. The production processes can be across 

companies controlled to save resources and energy. Overall, the production 

efficiency can be increased, the industry's competitiveness strengthened and the 

flexibility of production to be increased.

But, it is important that you do always familiar with new hardware and software 

to digitally produce in the factory of the future. That is, digitization in the 

production of goods will probably be difficult without a good system of the 

vocational school. It takes more computer technology, measurement technology, 

which was not the case previously in normal CNC work. It is important that this 

necessary innovation system in Germany exist as the dual training system, AiF and 

FhG. Therein lies the German innovation policy strategy in the age of the fourth 

industrial revolution also.

The German innovation system is undoubtedly strong when it comes to the 

further development of existing knowledge - does and its implementation in 

high-quality goods and services - either from within the country or from abroad. 

Incremental innovations, ie incremental improvements of known products and 

production processes that shape innovation activities. In this case, it is possible to 

realize high productivity standards by the diffusion of technological knowledge has 

a substantial width. The new technologies are used in a variety of traditionally 

strong German industrial sectors and be integrated into conventional technology 

systems.

With this strategy, the German innovation policy considers the design, social 

control and active influence of technological change as essential in order to 

achieve social goals and a sustained increase in social welfare.

For Germany as a location for innovation and industry, Industry 4.0 offers 

enormous potential: around 15 million jobs directly and indirectly depend on the 

manufacturing industry. With the digitization of business and industry will not only 
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change value-added processes, it will create new business models and new 

perspectives for employees. Especially for small and medium enterprises, a 

intelligent, digital production can provide great opportunities.

Industry 4.0 also offers a high national economic potential in Germany, because 

of the special features of the German innovation system like the dual training 

system, AiF and FhG. The consuming class with a budget from US $ 10 per day 

just for consumption is growing in the coming decades by the rapid development 

of emerging and developing countries strongly. The global purchasing power 

adjusted GDP per capita will increase with industry 4.0 to approximately 90,000 

USD per year. 

Already today, Germany is making the largest contribution to value creation 

within the EU with 31%, followed by Italy (13%), France (19%), the UK (10%) and 

Spain (7%) and will continue even in the era of Industry 4.0 provide. The 

dimension of the economic potential for Germany, a recent study of the high-tech 

association BITKOM together with the Fraunhofer Institute for Industrial 

Engineering IAO. By 2025 alone, the cumulative gross value added of the six 

major industries increased (mechanical engineering, automotive industry, electronics, 

agriculture, information and communication technology, chemical industry) to 78 

billion to about 267 billion euros. Together, these account for 14 percent of gross 

domestic product and it can be assumed that other industries benefit and is thus 

the total national economic potential much higher.

Along with the technological know-how of mechanical engineering and IT and 

automation technology, this can mean an opportunity for Germany to establish 

itself at the same time as the lead provider and lead market of industrial 4.0 

solutions - in terms of a new language of production from Germany the world.

4. Conclusion

The idea behind Industry 4.0 is not a purely German invention. Industry 4.0 also 

takes place not only in Germany. The terms "Smart Production", "Smart 

Manufacturing" and "Smart Factory" China and the US is also described digital 

networking with intelligent production systems in Europe. Other initiatives are 

available in Japan under the name "Industrial Value Chain Initiative", in short IVI. 

Initiators are large Japanese companies. China has taken in the five-year plan of 

2015 also initiatives like the German platform industry 4.0. They should support 

the desired transformation from a low-wage country to global industrial power 
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significantly. South Korea also invested in so-called smart factories. In several 

European countries, there are other activities that are comparable to the industry 

4.0 platform. So for example in France under the name "du futur industry." 

"Advanced Manufacturing" and "Integrated Industry" are often used in this context 

also terms and press the wide range of modernization tendencies in production.

But the characteristics of the industry 4.0 as German innovation policy in the 

age of the fourth industrial revolution are so that the dimensions of the problem 

found already in the development and design of new technologies into account in 

order to counteract a serious negative developments in terms of unemployment, 

growth, environment.

The focus is always intense, socio-technical interaction between actors and 

resources involved in production. It is about the innovation system. The German 

innovation system is undoubtedly strong when it comes to the further development 

of existing knowledge - does and its implementation in high-quality goods and 

services - either from within the country or from abroad. The characteristics of 

the industry 4.0 as German innovation strategy be in this strong German 

innovation system. Besides close link between technical, organizational and social 

innovations, the German innovation systems and innovation networks usually have 

a strong regional focus as in the dual education system, AiF and FhG.

With these institutional features of the German innovation system, the industry 

holds 4.0 design, social control and active influence of technological change as 

essential in order to achieve social goals and a sustained increase in social 

welfare. It is primarily to mass unemployment. It is rated generally valid in the 

literature that jobs in the service line such as public administration, retail, 

cashiers, accountant, librarian are relatively more vulnerable. After the result of a 

recent forecasts on behalf of the Federal Ministry of Labor in Germany, the 

digital revolution, however overall leads to even more jobs in Germany because it 

mainly deals with the digitization of the production process, such as industry 4.0.

But industry 4.0 remains largely a vision of an evolutionary process, although 

already presenting many companies with supposedly finished Industry 4.0 solutions 

at trade shows. Holistic concepts are to be expected until the second half of the 

next decade, as companies have not been sufficiently dealt with Industry 4.0 due 

to the great uncertainty and abstractness and reluctant to invest.

Especially for small companies (20-99 employees) and the processing industry be 

only slightly more than 20% indicated that they can locate Industry 4.0 concrete, 

but the perception is steadily increasing in the industry, politics and society in 

Germany. The scope and rapid development of the theme industry 4.0 shows a 
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simple Google query: Revealed the search for "Industry 4.0" in August 2012 nearly 

25,000 entries, provides a current query hit 7.36 million (as of 24.07.2014). The big 

companies pushing industry 4.0 and the SMEs will have to follow suit.

For industry 4.0, there can be no overall consistent implementation, as the 

individual starting points need different implementation periods and migration 

strategies, depending on the company, industry, company culture and 

manufacturing process. Hence, the young model Industry 4.0, the respective 

situations should be analyzed in industries over the coming research.
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