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Abstract - Romanian industry, especially the automotive and aerospace sectors, has seen an almost exponential growth over 
the past 15 years, with foreign investments from major companies having a huge influence. But as the competition requires 
shorter times from design to production, and soon after – commercialization, and at the same time lowering costs and increased 
efficiency, targets are getting harder to achieve. Industry 4.0, a German concept for a radically new way of approaching current 
challenges, is presenting its clear benefits for implementation, and big companies are already taking steps forward in order to 
ensure a profitable future in the long run. Romanian companies, especially with activities in automotive and aerospace 
industries, must take steps of alignment with this new concept if they seek to remain competitive. In Romania, industrial 
companies will face big challenges in implementing Industry 4.0 concepts, due to high infrastructure costs, personnel reticence 
towards new ways of working, and new software acquisitions.The current paper analyzes factors for both scenarios, and tries to 
present a valid forecast for Romanian Industry 4.0 implementation. 
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I. INTRODUCTION 
 
Industry 4.0 is a strategic German initiative with the 
purpose of introducing the “smart factory” concept 
into industry domain, where computer systems 
monitor production processes of a factory and take 
decentralized decisions. Thus, communicating and 
cooperating, both between themselves, as well as with 
human personnel, in real time by wireless web, the 
“Internet of Things” concept can be achieved. 
 
Looking back in the industrial history,three major 
steps can be summarized: power generation and 
mechanical automation era (1782) which introduced 
steam power and some work mechanization, followed 
bythe industrialization era (1913) that took advantage 
of electricity, leading to assembly lines and the birth of 
mass production. Thenthe electronic automation era 
(1954) came, where robots and machines began to 
replace human workers on those assembly lines (Fig. 
1): 
 

 
Fig. 1. The four industrial revolutions 

 
Romania is currently situated at a crossroad for 
Industry 4.0 implementation. Many multinational 
companies from the automotive and aerospace 
industries have fully operational facilities here, with 
very high investments, many Romanian companies 
already work as suppliers for them, and we can either 

seek to be one step ahead when it comes to the Smart 
Factory concept implementation, or it will chose to 
invest only when available projects will require it. The 
current paper analyzes factors for both scenarios, and 
tries to present a valid forecast for Romanian Industry 
4.0 implementation. 
Now we are in front of Industry 4.0 model, which can 
vastly outweigh problems that can occur during the 
implementation process with clear benefits. The health 
and safety of the personnel could be significantly 
improved, the production lines could be seamlessly 
controlled, and the production could be 
increasedconsiderably. As the end result, profit will be 
bigger and easier to forecast due to low fluctuations. 
Numerous reports suggested that emergent countries, 
including Romania, will have the best outcome 
following the implementation of Industry 4.0 in 
generally all industries, but especially in the 
automotive industry, which has grown over five times 
in the past 10 yearsin Romania.   
 
For a factory or system to be considered Industry 4.0, 
it must include: 
Interoperability - machines, devices, sensors and 
people that are connected and communicate in real 
time; 
Information transparency - the systems create a virtual 
copy of the physical world through sensor data in 
order to contextualize information; 
Technical assistance - both the ability of the systems to 
support humans in making decisions and solving 
problems and the ability to assist humans with tasks 
that are too difficult or unsafe for humans. 
Decentralized decision-making - the ability of 
cyber-physical systems to make simple decisions on 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-8, Aug.-2018 
http://iraj.in 

Opportunities and Challenges for Romanian Industry Regarding International Industry 4.0 Adoption and Implementation 
 
2 

their own and become as autonomous as possible, thus 
lowering the need for human intervention. 
 
II. MATERIALS AND METHODS 
 
From both the strategic and technological 
perspectives, the Industry 4.0 roadmap visualizes 
every further step on the route towards an entirely 
digital enterprise. In order to reach success in the 
digital transformation process, it is necessary to 
prepare the technology roadmap in the most accurate 
way. In today’s business, Industry 4.0 is driven by 
digital transformation in vertical/horizontal value 
chains and product/service offerings of the companies. 
The required key technologies for Industry 4.0 
transformation, such as artificial intelligence, internet 
of things, machine learning, cloud systems, 
cybersecurity, adaptive robotics cause radical changes 
in the business processes of organizations. 
 
Despite looking at Industry 4.0 as a future event, it is 
necessary to be considered asa real phenomenon, 
transforming manufacturing and other sectors into 
connected systems of digital manufacturing with 
additional benefits and a range of technological 
evolutions. Several already new ideas were already 
implemented successfully: robotic manufacturing 
lines, sensor use, collaborative working platforms etc. 
(Fig. 2):  

 
Fig. 2. Industry 4.0 key factors 

 
The concepts of Industry 4.0 are included in the 
strategic development programs of developed 
countries in Europe, America, and Asia. Germany 
included these concepts for its top 10 future projects, 
with the full review of implementation scheduled for 
2025. Advanced technologies which are specific for 
the fourth industrial revolution, are heavily 
concentrated on autonomous robots and process 
simulation, sectors which can most significantly  
lower the costs and increase productivity.  
 
III. CASE STUDY 
 
Between 2010 and 2017, robot shipments for USA 
customers totalized 136.748 units, more than in any 

other similar period in American industry history. In 
the same interval, job openings grew to 894.000, and 
unemployment rate dropped from 9,8% in 2010 to 
4,7% in 2016.  Taking a case study, Amazon had over 
45.000 employees in 2014 when it first started to use 
robots. Although the company intended to enhance the 
practice of using robots,its employees number grew to 
90.000, with the target to hire an additional 100.000 
new employees by the end of 2018. 
 
Another American company, General Motors, grew 
from 80.000 in 2012 to 105.000 employees in 2016, 
whilst the number of installed robots grew to an 
additional 10.000 units in the same time frame. These 
practices are recorded not only for multinational 
companies, but also for smaller firms. 
 
The city of Cincinnati, Ohio has declared itself an 
“Industry 4.0 demonstration city” to encourage 
investment and innovation in the manufacturing sector 
there. 
It is a known fact that workers with a high 
qualification represent the key to success for 
companies and for the economic development of any 
country. According to the employers, well qualified 
workforce which can facilitate transition between 
innovation and advanced production represents at a 
global level the winning key factor of competition. But 
researches indicate that a huge competence deficit will 
result, just for the production sector, in two million 
unoccupied job openings in the next ten years. A 
percentage of 80% of companies declared they have 
difficulties in finding qualified candidates with the 
necessary abilities to perform high-quality production 
tasks.  
 
In Romania, the situation is even more alarming due to 
the fact that many qualified people are migrating 
abroad, motivated by better financial offers.This is 
mainly due to the fact that major companies from 
Europe have subsidiaries or have contracted other 
companies in Romania for different projectsthus they 
have easy access to qualified personnel.  
 
Nowadays, when qualified people are getting harder to 
find, Romanian companiesrely more and more on 
automation and robot solutions in order to grow 
production and lower expenses.According to a recent 
study, 34% of Romanian company representatives 
declared that they intend to acquire new automation / 
robot solutions for their companies. The main reasons 
for implementing automation solutions are the need to 
reduce costs (52%) and the production growth (44%). 
Romanian industrial companies need massive 
automation and robot investments for adapting to 
current conditions, characterized by sector salary rise, 
relative lack in qualified personnel, and the need to 
implement added value products. According to the 
International Federation of Robotics, Romania has 11 
robots for 10.000 industrial workers, as compared to 
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Poland’s 28, and Hungary’s 57. Czech Republic is 
regarded as the most developed country in Central and 
East Europe, with almost 100 robots for 10.000 
employees (Fig. 3): 
 

 
Fig. 3. Worldwide Industry 4.0 concepts investments. History 

and Forecast 2011-2020. Source: CMI data, 2016 
 
As presented infig. 3, the investment trend for Industry 
4.0 concepts shows worldwide average positive 
figures that already were implemented, with an 
optimistic forecast for yearly rise in investments for 
the years to come. 
Also, the 2018’s CIMdata Simulation andAnalysis 
Market Report points out thatthe automotive and 
aerospace industries are the two main industries in 
which Industry 4.0 concepts are being 
implementeddue to their complex systems and vast 
amounts of data, as it can be also observed in fig.  4: 
 

 
Fig. 4. Market analysis report on Industry 4.0 implementation 

investments by industry. Source: CIMdata,  2016 
 
In Romania, some international companies which 
implement Industry 4.0 concepts are Universal Allow 
Corporation and Sonaca Aerospace, suppliers for the 
aerospace Industry, and Takata, Yazaki, ARRK which 
are suppliers for Automotive Industry.Among other 
measures, these companies have already started to 
implement pilot projects for Product Lifecycle 
Management(PLM software programs) that are one of 
the first steps in reaching the goal of Industry 4.0 – 
Smart Factory systems. 
In Romania, debateson Industry 4.0 were carried on 
mainly in the specialty literature and in specialized 

newspapers (Science and Technique, The Financial 
Gazette, T&T – Technique and Technologyetc.). 
Industry 4.0 concepts are intensely promoted, as 
expected, by multinational companies that have 
facilities in Romania (Siemens, Bosch, Yazaki etc.). 
Unfortunately, it can’t be noticed a clear general 
interest of Romanian companies for Industry 4.0, and 
the Romanian Government doesn’t seem to take steps 
towards specific programs for the fourth industrial 
revolution. 
 
In this perspective, among the strong points for 
Industry 4.0 implementationin Romania can be 
mentioned: 
- Romania still possesses enough high qualified 

industrial personnel; 
- Existence of a highly skilled IT sector, with good 

competence for Industry 4.0; 
- Existence of highly performant Internet 

infrastructure; 
- Availability of a high number of Romanian 

suppliercompanies for automotive and aerospace 
industries; 

- International investments in new facilities from 
multinational companies in Romania; 

- Romanian universities started to teach and use 
software that supports Industry 4.0. 

 
However, even with these advantagesfor the 
automotive and aerospace industries, Romania can 
lose ground very rapidly if it fails to match the 
Industry 4.0 implementation. The main factors for this 
scenario to occur are: 
- Lack of a Romanian Government coherent 

program for Industry 4.0; 
- Lack of investment budgets of Romanian 

companies for Industry 4.0 concepts; 
- Inability to cope with change and resistance to 

change; 
- Lack of Industry 4.0 specialists. 
 
Considering how investments and awareness towards 
Industry 4.0 are being implemented worldwide, the 
conclusion isthat Romania is far from ready to align 
with current industrial trends, and the risk of losing 
foreign investment interest rises. Romania already has 
a problem with qualified personnel leaving the country 
to work in other countries due to financial factors, so 
the Government must establish a clear plan with yearly 
targets in order for the country to still be attractive for 
industrial multinational investments and for Romanian 
companies to start investing in cutting edge software 
and hardware. 
 
DISCUSSION 
 
Even though Romania seems far behind on Industry 
4.0 awareness and investments, the risk of failure or of 
a drop in foreign investmentscan be classified as 
moderate. 
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The automotive and aerospace industries in Romania 
saw huge developments and investments in past years, 
due to major international OEM (Original Equipment 
Manufacturer) companies coming and producing their 
products in the country, mainly because of the highly 
qualified personnel in both sectorsthat Romania had. 
Therefore, the Romanian companies started to work as 
suppliers for the OEM companies. 
 
Based on this activity, there can be envisaged a pattern 
in which Romanian industrial companies will invest in 
whatever is needed and required to be eligible for 
project collaborations released by the OEM 
companies. Even ifthe OEM companies started to 
invest heavily in Industry 4.0, supplier companies 
such as the ones from Romania still work with older 
technology and the same processes to provide 
competitive products and services. 
 
Most of the Europe and Asia Industry 4.0 investments 
are still in their infancy, with proof-of-concept 
programs still being realized.The mass adoption has 
not yet took place, but its future is not far away.  
 
Under these conditions,it can be envisaged that even if 
the Government is in high risk of failing to implement 
national programs for Industry 4.0 awareness and 
adoption, the Romanian companies will start to invest 
heavily when new projects based on Smart Factory 
concept will become available. 
Up to date, USA is the leader when it comes to the 
fourth industrial revolution implementation.The 
American companies use PLM Systems, cobots 
(robots working together), smart sensors, simulation 
and analysis software etc. America is also the leader 
when it comes to additive manufacturing and 3D 
printing, concepts of Industry 4.0. 
The suppliers of the American OEM companies are 
already working in this new system, but just like in 
Romania’s current case, they started to invest in these 
new technologies only when such projects started to 
become available. 

This is why the forecast for Romania, which harbors 
preponderantly European OEM companies from the 
aerospace and automotive industries, is that the 
Romanian companies will be ready for Industry 4.0 
when such programs will reach maturity worldwide, 
and available projects for Romania suppliers will 
require these concepts to be implemented. 
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