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V. Hetman National Economic University of Kiev (Ukraine) 

Abstract. This research reveals the topic of the use of information and 
communication technology in Germany. The degree of involvement in country life and the 
main modern trends in application of this technology in different industries and 
community governing are reviewed. Germany is the country which has shifted its focus on 
digitalization as the main direction in its economic and social advancement. The 
government engages specialized institutions, leading universities, legislative and expert 
groups in developing policies, strategies and measures aimed at improving this area. The 
research provides a general overview and analyses of German large-scale IT projects 
which impact business and society. Extensive use of information and communication 
technology has some drawbacks, one of which is lack of security. The wider IT intrusion in 
life is, the more opportunities for cybercrime arise. This issue and other problems 
connected with the field under investigation are mentioned in our work.  

Key words: information and communication technology, digitalization, innovation 
technologies, digital Germany, Industry 4.0.

I. Introduction
Nowadays the dramatic rise and convergence of emerging new information 

technology causes rapidly and radically transforming in all spheres of society’s life. The 
Internet has become increasingly important to users in their everyday lives. It creates new 
ways for citizens to congregate, store, transmit and retrieve the data and to communicate 
and share information with others. Ability to work with different computer programs is the 
skills that are increasingly important for everyone living in the digital age. New mobile 
and Internet technologies lead to the digitization of the economy and the emergence of 
new jobs based on the use of technologies such as artificial intelligence, virtual and 
augmented reality, biotechnology, Internet of things, cloud computing. Therefore, further 
development of information technology is inevitable. 

II. Literature Review
The issue of country digitalization is one of the most vital in modern society. On the 

one hand, it needs to be studied in order to manifest the outcome of this process 
implementation, statistic reports, as well as follow the development and progress. On the 
other hand, exploration of this sphere is necessary to prepare a clear vision of prospects, 
follow trends, predict changes which might happen in future due to the use of information 
and communication technologies (ICT) in various fields. Use of ICT in business, science, 
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education, medicine and different industries is the subject to investigate for many 
professionals. As to ICT in Germany, researchers frequently pay close attention to overall 
digitalization of the country, its application in the industries which determine country’s 
international specialization [3], [1] All of them emphasize.  

Concerning digitalization, our time is considered to be the period of Industry 4.0. In 
his article on Germany digitization, Christian Fuchs reviews the main characteristics of the 
4th industrial revolution and claims Industry 4.0 to be the new, digital German ideology. It 
is based on the idea of wide spread of all the Internet technology, big data, social media, 
cloud computing sensors, Artificial Intelligence, robotics, and the combination of these 
things into the production, distribution and use of goods on B2B and B2C levels [4]. 

Control over internal and international ITC market is one of the priorities for a 
country which set digital technology as the core for development. In order to ensure the 
effective functioning of the ICT market, it is necessary to constantly improve the digital 
policy of the country. European Digital Policy Officer Torben David and Head of Brussels 
Office Benjamin Ledwon conducted the research the results of which were published in an 
article by the German IT Association BITKOM “Five measures for better policy-making 
in a digital Europe” [2]. The authors note that EU countries must use five main measures 
to improve the regulation of digital processes.  

There are other valuable resources which provide up-to-date information on the 
topic such as official reports and statistics websites, for example, Global Competitiveness 
Report [5], Market Monitor ICT Germany [13], the Directive on open data of the 
European Council [14], Eurostat [15] etc. 

III. Object, subject and methodology of research
Information and communication technologies make up the object of this research. 
The subject of this research is the degree of involving information and 

communication technology in business, economic and social areas in Germany. 
To conduct this research, such methods have been used: study and critical analyses 

of scientific articles, statistic, regulatory and legislation sources. The search and study of 
local and international big projects within IT sphere in Germany were held. Based on the 
results of the analysis, the conclusions on the benefits from use of ICT in the Germans’ 
daily lives and the technological development at country level were made. 

IV. Results 
These days, Germany is a world leader of innovation in business, private and public 

sectors. German scientists have taken the first place in the number of Nobel Prizes won in 
the world over the last century. Undoubtedly, their research works still rank among the 
best in the world. There is a large number of leading universities and research institutes in 
the country that ensure the steady development of information and communication 
technologies. The government policy of Germany focuses on developing digital 
infrastructure, digital economy, digital jobs, innovative public administration, and 
supporting digital environment in society, education, science, culture and media. 

Germany has one of the world's largest information and communication technology 
(ICT) markets. According to the statistics, there are about 90 thousand IT-companies in 
the country with more than 1 mln people employed in IT industry [13]. In 2018, the ICT 
market of the country was $221.8 billion worth According to the German Association of 
Information Technology BITKOM, the market size of the sub-sectors in 2018 (in USD 
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billion) was the following: IT equipment – 30.2, software – 28.8, IT services – 47.1, 
consumer electronics – 11.2, telecommunications devices – 12.6 and telecommunications 
infrastructure – 8.3 [6].

Regarding the dynamics of the German ICT market, it performs the rising trend over 
the last years, despite losing general positions in the world in ICT adoption in 2019. 

Fig. 1. ICT Market in Germany 

Source: based on https://www.trade.gov/knowledge-product/germany-information-
and-communications-technology

The main areas of ICT development in Germany are: IT security; healthcare IT; 
Artificial Intelligence; smart platforms for social business; equipment, infrastructure, 
services, technologies, databases and analytics; enterprise resource planning. 

Online Shopping
According to the study e-commerce Market Germany 2019, amazon.de, otto.de and 

zalando.de are among the leading online shops in Germany. In 2018, amazon.de generated 
e-commerce sales of around US$11.0 billion, leading the ranking of the 100 largest online 
shops in Germany. Otto.de and zalando.de followed by a wide margin: the two German 
stores generated sales of around US$3.8 and US$1.7 billion, respectively [7]. 

Online shopping is one of hugely widespread applications of ICT worldwide. In 
some countries with highly developed digitalization, citizens can hardly remember the 
time queueing to pay for electronic goods, apparel, food supplements, beauty products, 
tickets etc. Germany is one of them. It became possible due to development of the Internet 
platforms which enable different kinds of selling and buying activities.  

The e-commerce Market Germany 2019 study argues that the platforms 
https://www.amazon.de/, https://www.otto.de/ and https://en.zalando.de/?_rfl=de present 
the leading online shops in Germany. The 2018 sales of https://www.amazon.de/ reached 
about US$11 billion. It took the leading position in the ranking of the 100 largest online 
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shops in the country. Otto.de and zalando.de stores together generated sales of around 
US$3.8 and US$1.7 billion, respectively [7]. 

People in Germany can easily buy any kinds of goods and services. The most 
popular ones are household goods, clothes and sportswear, tickets for events, books and 
magazines, electronic equipment. According to Eurostat, the largest number of online 
orders in Germany goes to clothes or sports goods (67% of population) and the least to 
electronic equipment (25% of population). Moreover, the largest part of transport tickets 
sales is performed through digital services available on the Internet. 

Fig. 2. Online shopping  

Sources: based on https://ec.europa.eu/eurostat/en/web/products-eurostat-news/-
/EDN-20191129-1 
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Fig 3. Use of ICT at work and activities performed 

Source: based on 
https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=isoc_iw_ap&lang=en 

*  1– Individuals used computers, laptops, smartphones, tablets or other portable 
devices at work. 

2 – Individuals used other computerized equipment or machinery such as those used 
in production lines, transportation or other services at work. 

3 – Individuals used computers, laptops, smartphones, tablets, other portable devices 
or other computerized equipment or machinery such as those used in production lines, 
transportation or other services at work. 

4 – Individuals exchanged emails or entered data in databases in their work. 
5 – Individuals created or edited electronic documents in their work. 
6 – Individuals used social media for their work. 
7 – Individuals used applications to receive tasks or instructions in their work. 
8 – Individuals used occupational specific software in their work. 
9 – Individuals developed or maintained IT systems or software in their work. 
ICT security
With the development of ICT, the risk of using them is increasing. Every day, 

hundreds of people are subject to theft of their data from the Internet. Many countries 
suffer from cyber infringements and, therefore, they are committed to developing 
cybersecurity to ensure the comfortable existence of the ICT market and consumers in 
general. In Germany alone, cybercrime causes nearly € 55 billion damage every year.

According to Eurostat, Germany also uses security measures in ICT- market. 
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Fig. 4. ICT security in enterprises in 2019 

Source: based on https://ec.europa.eu/eurostat/documents/2995521/10335060/9-
13012020-BP-EN.pdf/f1060f2b-b141-b250-7f51-85c9704a5a5f 

* 1 – Use at least one ICT security measure. 
2 – Have documents on measures, practices or procedures on ICT security. 
3 – Make persons employed aware of their obligations in ICT security. 
4 – Experienced at least once problems due to ICT related security incidents in 

2018. 
5 – Have insurance against ICT related incidents. 
IT industry in Germany is strictly regulated by the government. There are laws and 

legislative acts according to which the issue of security is maintained. One of the main 
documents is the IT Security Law reinforced in April 2017 [14]. In order to ensure security 
on the Internet, the German Government uses certain measures to limit or eliminate the 
activities of citizens in order to avoid Internet threats.  
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Fig. 5. Internet activities which were limited or avoided due to security concerns in 
the last 12 months (% of individuals aged 16-74, 2019). 

Source: https://ec.europa.eu/eurostat/documents/2995521/10335072/9-16012020-
BP-EN.pdf/30431c3f-cbce-6d2d-e9d1-4cf6b084b6af

* 1 – Ordering or buying goods or services. 
2 – Internet banking. 
3 – Providing personal information to social or professional networking services. 
4 – Communicating with public services or administrations. 
5 – Downloading software, apps, music, video files, games or other data files. 
6 – Using the Internet via public WiFi.

Digital Europe Programme and ICT Proposers’ Days
Germany is actively involved in international programs to improve Digital-Europe. 

Digital Europe Programme is a program developed by the EU for 2021 – 2027. Targeted 
consultation on the direction of the program development took place from July 25 to 
October 25, 2019. [8]. The total number of respondents was 960, the largest number was 
from Germany 125 (13%). The results of the consultation show that Europe is highly 
interested in using digital technology to create a clean planet (70.5% consider it very 
important) and increasing Internet security (54.9% very important). 

The program also provides advice from other activities. For example, ICT 
Proposers' Days in Helsinki play an important role in establishing the program. This event 
was created for the international exchange of knowledge in the ICT field. Participants can 
be representatives of companies, universities and research institutes related to information 
and communication technologies. ICT Proposers' Days are held once a year to discuss 
trends in information and communication technology to make our lives easier. The last 
meeting was held on September 19-20, 2019. 
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The dynamics of the number of countries participating in the ICT Proposers' Day 
are presented in the bar-chart below. 

Fig. 6. Number of participants-countries of ICT Proposers’Day
Source: based on https://ict2019.ideal-ist.eu/home

Local and international ICT projects in Germany 
Germany coordinates many ICT projects which are financed by the EU and 

supported by leading universities and research institutions in Europe. For the last years, 
the following large-scale projects have been the most important for the country.

The Flexnet project is an online platform called ‘FlexNet Education and Training’ 
that provides information on lectures and courses, as well as the activities of the 
university/research institute in the industry. New materials, devices and systems are being 
developed to help make Europe a world leader in flexible, organic and large-scale 
electronics.

Another major German ICT project is SMErobotics. The main activity is to develop 
a new type of production robot that is simple and intuitive to use, without the need for 
complex programming and with the ability to adapt to changes in production processes. 
The intellectual system does not rigidly adhere to a particular computer program, but 
"learns" as a result of interaction with a human employee.

The Diamond Project focuses on the development of technologies capable of 
creating materials at the level of single atoms. The focus is on the use of diamonds through 
their unique optical and magnetic properties, which allows one atom to be placed 
simultaneously in the diamond grid with nanoscale accuracy. This, in turn, can lead to the 
miniaturization of electronic devices to the size of individual molecules.

Whatever it is, a major public infrastructure project or a proposal for new 
legislation, citizens should be able to communicate their ideas to politicians easily and 
effectively. The Life + Gov project aims to create mobile electronic government ensure 
that policy makers and civil servants have realistic understanding of current societal issues 
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[9].
The M-ECO project deals with data mining, communication with citizens and social 

networks. Within its boundaries, researchers work on an advanced system of epidemic 
analysis and medical data to prevent epidemics. Initiators believe that the only way to limit 
a pandemic is to detect early signals and respond quickly.

The future of ICT in Germany
ICT is developing rapidly in Germany. Highly skilled workers in the ICT industry 

ensure the country's status as a world leader in the ICT sector. Experts predict that the ICT 
market will increase to 25% of the entire European market. In 2020, it will become the 
largest ICT market in Europe. The country's government supports security technologies 
through the High-Tech Strategy for various projects [10].

Germany government has prepared “A Digital Strategy 2025”. It describes 10 steps 
toward the digital-future of Germany [11].

Problems and Further Prospects
Despite the fact that Germany in one of the leading country in developing ICT and 

providing IT solutions for business and finance, it has lost its leading position in the world 
in ITC adoption in recent years. According to Global Competitiveness Report 2019, the 
country has the 36th place in the worlds ranking, where the leader is South Korea [5]. ICT 
adoption consists of such subcategories as mobile-cellular telephone subscriptions; 
mobile-broadband subscriptions; fixed-broadband Internet subscriptions; fiber internet 
subscriptions, all of them per 100 pop. While developing data-mining and analytical part 
of IT industry can be efficient, losing world position in ICT adoption can affect the 
country negatively. To overcome problems which can arise from this, government 
professionals and experts in related industries are constantly developing new ways to 
improve the situation.

V. Conclusion.
New Internet and mobile technologies tend to change the economic and social space 

of each country, become the driving force in shifting the essence of the basic professional 
activity infrastructures, promote the emergence of new and modifications of existing jobs, 
expand the scope of scientific research and development of each citizen’s personality.

Through scientific research we noticed the rapid entry of ICT into the lives of the 
Germans. Information and communication technologies help Germany citizen in different 
areas, such as health industry, education, business, government policies and others. 
Despite general success of the country in this field, a range of problematic issues requiring 
effective solving still exist. For this reason, a number of professionals work on finding 
solutions. The information mentioned above leads to the conclusion that ICT development 
and implementation in various spheres of German life has huge potential.
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The robotic platform is designed to detect people in buildings during emergencies. 
Introduction 

In an era of man-made development, humanity is exposed to harmful or life-
threatening factors. In the last decade, a number of man-made and natural hazards ha come 
to terms with people, demanding new methods of detected casualties. It prompted we to 
prototype a work platform that would be able to reach a large, don`t accessible or 
hazardous area,  where there are victims and give for basic medical care. The basis is taken 
a 4x4 wheel platform (fig.1) .
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