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[bookmark: _Toc39593905][bookmark: _Toc103686366]SURVEY PARAMETERS

	Focus
	survey focused on the industrial enterprises with Slovak and foreign capital


	Vintage
	Fifth year


	Method 
of implementation
	electronic form

	Collect responses
	August - October 2021

	Number
of questions
	23 questions - closed questions, combined with open questions

	Number 
of respondents
	125 respondents

	Notes
	the survey is time-lapse - repetition in the coming years for capturing trends and tracking developments




[bookmark: _Hlk90282243]RESUME
The Cluster Smart Industry Association - Industry4UM carried out the 5th annual survey on the level of implementation of Industry 4.0 in industrial enterprises in the months of August - October. The survey of 125 enterprises confirmed the trend of declining the pace of digitalisation and revealed the unpreparedness of the top management of Slovak enterprises for transformational changes. The attitude of senior management to Industry 4.0 in businesses is a metabarier that influences the next steps on the path to change. Problems remain with the preparation of the transformation strategy, the training of employees, and the building application teams. 
[bookmark: _Hlk95162613][bookmark: _Hlk95845939][bookmark: _Hlk55230463][bookmark: _Hlk55224938]According to the findings, 26% of enterprises are already implementing Industry 4.0, which can be perceived as a stagnation in the year-to-year comparison (2020 –25%). Almost half of businesses (47%) have not yet started implementing it. Industry 4.0 is considered very important for their future by 46% of businesses, which is a dramatic drop from the last year's 74% share. Enterprises implement it themselves without an external cooperation (20%) or consult it with one or two external consultants (22%). 34% of enterprises have a strategy ready, start using it or apply it to the fullest. More than 53% of companies with foreign capital have an application team, while only 24% with Slovak enterprises. 

Enterprises see the need to digitize primarily in production processes and logistics and in cooperation with customers, suppliers, and consumers. Of those who do not see the importance of Industry 4.0 for the future of their businesses, managers and top managers make up a staggering 70%.  Of the group of enterprises that have not yet implemented, 85% see the need of implementation.  According to the survey, the managers themselves are the barriers for the implementation of Industry 4.0. 

[bookmark: _Hlk95163363]For the second year in a row, the COVID-19 pandemic is the major factor for the stagnation of transformational changes in businesses. Enterprises are aware of the importance of digitalisation in connection with the corona crisis, 51% of them confirmed that they would be helped by more significant digitalisation and automation in the current situation. Of the enterprises that have already started the transformation, 48% continue to transform as before the pandemic, 20% implement even more intensively, and almost a quarter limited their transformation. The corona crisis has put businesses in uncertainty and they cannot estimate its impact. Up to 72% of companies do not know how the corona crisis will affect the implementation of Industry 4.0 in their corporate processes and management.

The current dynamic changes in the labour market in relation to Industry 4.0 will require reshaping of existing jobs, the emergence of new positions with a significant demand for new skills. 42% of enterprises have confirmed that digital skills will be a key resource for the future and that strengthening employees' knowledge and skills will be a priority to take advantage of the possibilities of digitising the business. More than 30% of enterprises perceive the need of employees’ improvement in the knowledge of applications, processes, and technologies. 

The progress in acquiring specialized knowledge and skills is directly proportional to the scope and quality of further adult education. In this area, however, it must be stated that only 22% of respondents have built a functioning system of further education of their employees. 

In a detailed view of companies that do not implement Industry 4.0, it can be seen that it is largely made up of managers of enterprises with Slovak capital, who, although they see the need of applying Industry 4.0 to processes, do not have enough information about transformational changes, do not have a clear opinion on the importance of the application, and do not create implementation teams. 

Digitalisation has entered our market very dynamically. People in factories were caught unprepared. This is a huge change that every business that wants to survive will have to go through. Business management currently lacks the vision and skills to where and how they should run their businesses. There is a lack of data management experts, data analysts, a lack of integration specialists and many others. The school system produces only a fraction of the needed graduates. There is almost no government support compared to neighbouring countries. We consider the situation to be critical.

FINDINGS
Industry 4.0 and digital transformation are accompanied with changes that take place with varying intensity and scale in our enterprises as well. The survey on the level of digitalisation has revealed some key findings. 

1. 	Digitalisation of industrial enterprises stagnates
2.	Top managers are the barrier to digital transformation.
3.	The application of Industry 4.0 is very uneven, lacks implementation strategies and application teams
4.	Corona crisis has put enterprises into uncertainty
5.	Stagnation of implementation is exacerbated by insufficient education of graduates and employees
6.	There will be demand for specialists in digitalisation, artificial intelligence, industrial engineering and automation


[bookmark: _Toc103686367]1.	Digitalisation of industrial enterprises stagnates
Where are you with Industry 4.0?
A survey on the progress of Industry 4.0 and digital transformation in industrial enterprises has shown that the will of enterprises to digitise is declining. When asked where are they with Industry 4.0, 42% of enterprises said they haven't started yet. Only 17% of businesses are fully digitized, 9% of businesses are starting the digitalisation, and 8% are building their own strategy.  

Where are you with Industry 4.0? 
Answer - we have a strategy, and we are implementing it
The share of companies that started industry 4.0 is declining for the second year in a row. From the point of view of trends, the implementation in parameters – we have a strategy ready, we start with the application, and we fully implement our strategy – still keeps a slightly upward trend.


Your opinion on the importance of Industry 4.0 for your company's needs 
It is very important for the future
Expressing an opinion on the importance of Industry 4.0 in the parameter - very important for the future - the survey this year captured a significant decrease, from 74% in the year 2020 to 46% in the year 2021. The downward
[bookmark: _Hlk89242345]trend in the importance of applying transformational changes under the influence of Industry 4.0 was also confirmed with the view on the data captured over five years. 
We prepare or adopt a strategy and apply it
23% of foreign capital enterprises and 10% of Slovak owners' enterprises have adopted a strategy, starting with the application, or are already applying it according to their own strategy. The difference in application in terms of capital structure is, as in previous years, significant and worrying. While Slovak enterprises are stagnating compared to the last year, enterprises with foreign owners in the application have seen a decline.
[bookmark: _Hlk88988348]

Detail of respondents who have not yet started the Industry 4.0 application
[bookmark: _Hlk89207993]Of the total number of respondents, more than half (52%) of businesses did not start the Industry 4.0 application. This group consists of a surprisingly large part (67%) managers and top managers of enterprises and up to 67% of enterprises with Slovak capital. Despite the fact that a significant 85% of enterprises in the tracking group of respondents see the need of applying Industry 4.0, 67% of enterprises do not consider necessary to create imple-mentation and expert teams focused on applying changes; almost half (47%) do not have a firm opinion on the importance of Industry 4.0, they lack an idea on the investment complexity of implementation (67%) and do not have enough information or don’t know where to look for them (32%).




2.	Top Managers are the barrier to digital transformation
Distribution of respondents who do not see the importance of Industry 4.0 for the future
[bookmark: _Hlk89022446]Of those who do not see the importance of Industry 4.0 for the future of their businesses, managers and top managers make up a staggering 70%. Managers are not yet sufficiently aware of the potential, importance, and benefits of digital transformation at all levels of the enterprise, their application myopia slows down the progress of change.




How do senior executives see the importance of Industry 4.0 for the future?
62% of top executives expressed that Industry 4.0 is not important for the future of a business or have not yet formed an opinion on it. There are many different reasons behind the management attitude. From a lack of understanding of its strategic and economic importance, to a resistance to change, insufficient skills and professional virtues of employees.













3.	The application of Industry 4.0 is very uneven, lacks implementation strategies and application teams 


Several companies with foreign capital fulfill the strategic programs of their parent companies. Some of them even set trends for the whole group. 

Where are you with Industry 4.0?
Enterprises do not have implementation strategies in place. So far, 66% of enterprises have not started implementation, or have started to collect information, or have started making their first attempts and building their first own experiences.





We have or are creating a team tasked with solving Industry 4.0 
(depending on the size of the companies)
In terms of the size of companies, large enterprises (over 250 employees) create industry 4.0 application teams with the largest share. With the decreasing size of a company, the share of enterprises building application teams decreases.








We have or are creating a team tasked with solving Industry 4.0
[bookmark: _Hlk88988135]The teams in charge of the application of Industry 4.0 are created primarily in enterprises with foreign participation. More than half of the enterprises with foreign owners create or already have an application team. Slovak companies, due to the overall stagnation of the transformation, create application teams more slowly. In the same category, only 24% of enterprises have the teams built today.
Team in charge of Industry 4.0
The difference in ratio of creating expert teams between SME enterprises and large enterprises is more than worrying. The teams are created within only 24% of SME enterprises, in large enterprises the teams are created within 83% of enterprises. 


4.	Corona crisis has put businesses in uncertainty 
How has the corona crisis affected your company's approach to digitalisation? 
 (selection of companies that have already started to implement or to prepare)

[bookmark: _Hlk88990860]Despite the fact that the corona crisis has entered businesses, almost half of companies proceed with their planned activities continuously, a quarter have limited their planned activities in the field of digitalisation, and 20% continue more intensively than before.  However, 72% of enterprises do not know how the coronary crisis will affect the implementation of Industry 4.0 elements into business processes.

How will the change caused by the corona crisis affect the implementation of Industry 4.0 elements into your business processes?




Do you think your company would be better prepared for the changes caused by the corona crisis if your processes were digitized and automated?












5.	Stagnation of implementation is exacerbated by insufficient education of graduates and employees

How is the education of workers in your company managed and supported?

Already today, the demands on the specialized qualification of employees for the transformation of the company are increasing, and will continue to increase. Less than a third of companies organise internal or external education, and only almost a quarter have a functioning continuing education system in place.  Strengthening  employees' knowledge and skills in the field of digitalisation of the company will be a priority in the coming years.



6.	There will be demand for specialists in digitalisation, artificial intelligence, industrial engineering and automation

In what area would it be appropriate to strengthen the knowledge and skills of your workers?

[image: ]Digital skills will be a key requirement for employees for the future period. The greatest demand will be for specialists in the system solution of digitalisation, artificial intelligence, industrial engineering and automation. 






In which of industry 4.0 technologies do you notice a shortage of skilled labour in specializations:


RECOMMENDATION

Industry 4.0 or digitalisation of industry is a trend considered worldwide as a major tool for the development of industry now and in the coming years. In the last two years, the survey revealed a decrease in the involvement of industry and government in this area, which can have serious negative consequences on the performance of the industry and the economy of Slovakia. We respond to the survey findings with the recommendations that are important to stop negative development:


1. Development of knowledge and know-how at all levels of the enterprise


· Each company should develop its own know-how. It should have in place a way of collecting and exchanging information and in-house education with a focus on digitalisation
· It is appropriate to develop internal know-how through a team of authorised personnel. The task of the team is to collect and disseminate information within the company, to look for possibilities and opportunities of digitalisation and to work closely with the management of the company in the creation and application of the digitalisation strategy

· Top managers should be aware that Industry 4.0 is all about developing the business and economy of their companies and on this basis, they should orient their personal growth. They are responsible for the current and future competitiveness of the company and in this sense, they must also prepare a strategy for its development


2. Small and medium-sized Slovak enterprises need an urgent help with the development of an implementation strategy

· Despite the fact that companies are aware of the importance of implementation, a critical part of Slovak companies is not able to implement it through prepared strategy
· The findings show that a large proportion of enterprises rely on one-off solutions without broader contexts and follow-ups, they do not plan a strategy in a longer term, the application is also complicated by the uncertainty arising from the current situation
· In business practice, there is little experience with the purposeful and successful implementation of Industry 4.0. It is therefore necessary to build a structure of supporting eco-systems and link them with enterprises

3. Promoting the digitalisation of industry at state level


· The government should fundamentally support the digitalisation of industry. In almost all EU countries, there are Industry 4.0 platforms, functioning also with the support of the government. Extensive national programmes focused on Industry 4.0 are being implemented.
· Creation of support programmes for the development of small and medium-sized enterprises. It is important for businesses to be aware of the challenges and pitfalls of the current rapid acceleration of digitalisation, and to include digitalisation in their programmes not as an objective, but as a way of their further growth 
· At present, there is no government activity that significantly supports Industry 4.0. The Slovak national programme "Smart Industry Strategy" has not been working for more than two years. The positive effects of amendment to Act No. 595/2003 on Income Tax of 27.10.2021, which also addresses the promotion of significant business investments in state-of-the-art technologies and processes with links to Industry 4.0, is inaccessible to the vast majority of enterprises. The launched grant calls for digitalisation cannot be considered systematic. No national industry 4.0 platform exists in Slovakia, and neither is in preparation.

4. Systematic changes in education for digital transformation


The education and training of professionals is a broader problem that we have been drawing attention to for a long time. Despite the urgency of the problem, we still do not see sufficient systematic measures from the side of the competent institutions or businesses.  In order to ensure adequate number of experts, it is necessary:

· Education should pay more attention to digitalisation at all levels of the education system within the framework of curricula and educational programmes 
· It is essential to educate and build the skills of school graduates in cooperation with enterprises and in line with the needs of industrial practice 
· The government should create conditions and support for the development of lifelong learning. This activity should help businesses to build up the necessary knowledge for digitalisation quite quickly and gradually retrain workers for the needs of the enterprise. An example is the Swedish Ingenjör 4.0 programme
· In Slovakia, we must realize that digital literacy will not be a privilege, but a necessity, while the implementation of Industry 4.0 will depend on specialists in various fields. Their digital prowess will determine the rate of the progress of businesses and our country as a whole



5. We need to change the mindset of business management
	

· The main purpose of Industry 4.0 is to increase the competitiveness of companies through significantly improved management and decision-making 
· Industry 4.0 thus directly touches the work of top management. Their task is to shift the attention of management from solving everyday problems and operational activities, to creating the future of a company and an agile organizational structure supporting transformation
· The frequency of changes in the market will grow, it will be necessary not only to react to them, but to develop businesses with a vision, and this is unattainable without comprehending digital management. Digitalisation is the main tool for developing or at least maintaining the competitiveness of companies at the moment – this is something that managers must not only be aware of, but must also start to push	

2021	
we haven't started yet	we started collecting information	we started with the first attempts, we build our own experience	we are preparing our own strategy	we have an adopted strategy and we start with the application	we fully implement / fulfill our strategy	0.42399999999999999	0.104	0.13600000000000001	0.08	8.7999999999999995E-2	0.16800000000000001	


2017	2018	2019	2020	2021	0.19148936170212766	0.19178082191780821	0.40384615384615385	0.35087719298245612	0.25600000000000001	

veľmi dôležé pre budúcnosť	
2017	2018	2019	2020	2021	0.65957446808510634	0.58904109589041098	0.69230769230769229	0.73684210526315785	0.45600000000000002	

Slovak capital	
2017	2018	2019	2020	2021	0.1276595744680851	6.8493150684931503E-2	0.15384615384615385	8.771929824561403E-2	0.1	foreign capital	
2017	2018	2019	2020	2021	0.19148936170212766	0.26027397260273971	0.32692307692307693	0.35087719298245612	0.23	I do not know	
2017	2018	2019	2020	2021	0	0	1.9230769230769232E-2	1.7543859649122806E-2	0.01	



see the need to apply I4.0	do not consider it necessary to create a team of staff in charge of the I4.0 solution	they do not have an opinion on the investment intensity of the I4.0 application	Slovak capital	are managers or TOP managers	they do not view the importance of I4.0 for the future	they do not know where to draw information	0.85	0.68	0.67	0.67	0.67	0.47	0.32	


manager	member of senior management	others	0.3235294117647059	0.38235294117647056	0.29411764705882354	


it is important for the future	it's not important or I have no opinion	0.38	0.62	

2021	
we haven't started yet	we started collecting information	we started with the first attempts, we build our own experience	we are preparing our own strategy	we have an adopted strategy and we start with the application	we fully implement / fulfill our strategy	0.42399999999999999	0.104	0.13600000000000001	0.08	8.7999999999999995E-2	0.16800000000000001	


<	50	50-249	>	249	0.19148936170212766	0.23404255319148937	0.57446808510638303	

Slovak capital


have or build	they don't have a team	0.23809523809523808	0.76190476190476186	

foreign capital


have or build	they don't have a team	0.52542372881355937	0.47457627118644069	

large companies


we have or create a team	we don't have a team	0.83	0.17	

small and medium enterprises


we have or create a team	we don't have a team	0.24	0.76	





we are currently continuing even more intensively than we originally planned	we have not changed anything, the activities continue continuously	we are currently continuing only to a limited extent	after the outbreak of the coronary crisis, we stopped all digitization activities, we have not resumed them yet, and we plan to return to digitization as soon as possible	we have stopped all activities, we have not resumed them yet, and we have no plan to resume them	0.19718309859154928	0.47887323943661969	0.25352112676056338	4.2253521126760563E-2	2.8169014084507043E-2	

K3. Ako ovplyvní zmena spôsobená koronakrízou implementáciu prvkov Industry 4.0 do Vašich firemných procesov?	
accelerate	slows down	we have not evaluated	I do not know	0.16800000000000001	0.112	0.38400000000000001	0.33600000000000002	

K2. Myslíte si, že by bola Vaša spoločnosť na zmeny spôsobené koronakrízov lepšie pripravená, ak by boli Vaše procesy digitalizované a automatizované?	
yes	no	partially	we do not have the necessary analyzes	I do not know	0.28000000000000003	0.216	0.23200000000000001	0.184	8.7999999999999995E-2	


we have a functioning system of further education of employees in place	we mainly organize internal training of our employees	we mainly organize external training of our employees	we organize combined (external and internal) education	each employee organizes his own training, and the company creates the conditions for it	each employee organizes their own personal development and training in their free time	0.224	0.16800000000000001	4.8000000000000001E-2	0.30399999999999999	7.1999999999999995E-2	0.184	


in a general overview and possibilities of digitization in the company	improve their general skills in working with digital technologies	improve their specific skills for the applications they work with on a daily basis	improve knowledge of all technologies and processes in one's own workplace	improve knowledge of technologies and processes in the surrounding workplaces	I do not know	other	0.41599999999999998	0.42399999999999999	0.33600000000000002	0.32800000000000001	0.2	0.216	1.6E-2	


digitization system solutions (search for opportunities, concept design, solution architecture and business development)	data analytics and evaluation and the Big Data application	robotics	artificial intelligence (AI)	Industrial Internet of Things (IIoT)	3D printing	cyber security	design and technological preparation of production (CAD / CAE / CAM / ...)	industrial engineering and automation	software application programming and management	administration of information and communication systems	in none	other	0.39200000000000002	0.27200000000000002	0.248	0.35199999999999998	0.224	9.6000000000000002E-2	0.20799999999999999	0.23200000000000001	0.28000000000000003	0.224	0.152	0.248	1.6E-2	
digitization system solutions (search for opportunities, concept design, solution architecture and business development)	data analytics and evaluation and the Big Data application	robotics	artificial intelligence (AI)	Industrial Internet of Things (IIoT)	3D printing	cyber security	design and technological preparation of production (CAD / CAE / CAM / ...)	industrial engineering and automation	software application programming and management	administration of information and communication systems	in none	other	
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