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Abstract
Marketing innovation is identified as a search for creative and new solutions to problems and 
needs. For businesses to become more competitive and improving their performance, they must 
constantly develop new products as well as strategies. This paper is based on the research of areas 
of marketing in the context of Industry 4.0 and its impacts. The implications of digitization are 
the content of the research presented here. On the basis of the research, a pilot research was car-
ried out among 50 enterprises that present themselves using Industry 4.0. A list of 15 basic tools 
of marketing innovation was compiled through an evaluation using the content analysis method. 
Eleven main impacts of marketing innovation which the respondents consider to be important 
were then generated. These impacts were described and subsequently evaluated using descriptive 
statistics methods, on the basis of which their importance was empirically verified. The impacts 
that businesses classed as being most important were: increasing the competitiveness of the 
company, increasing work productivity and changing the corporate culture. The results of the 
research showed that there are differences in how impacts are seen by SMEs and by large en-
terprises. The impacts are rated as most important by enterprises from the automotive industry 
with a European corporate culture. The research has empirically confirmed that businesses con-
sider the greatest impact of innovative marketing in the context of Industry 4.0 to be the increase 
in enterprise competitiveness, which was the highest rated impact of the research. The paper has 
shed fresh light on our current understanding of innovation as a factor in competitiveness.
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1. IntroductIon
In times of globalization, businesses face rapid changes both in customer needs as well as in the 
nature of the markets. In order for companies to gain a competitive edge and improve their per-
formance, they have to develop new products and strategies to attract new customers and satisfy 
existing ones. That is why the notion of innovation, which moves a company forward, is now be-
coming more important. Innovation can generally be characterized as creating something new, 
not yet existent, which potentially has the ability to attract a customer’s attention (Pitra, 1997). 
In the Czech Republic and the European Union, data on innovation is investigated through the 
CZSO statistical survey every two years. The content of the research is based on a methodologi-
cal manual called the Oslo Manual from the year 2005. According to this paper, innovation can 
be separated into four groups: product innovation, process innovation, organizational innova-
tion and marketing innovation (OECD, 2005). These four innovation groups are further divided 
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into technological and non-technological. Technological innovations include product and proc-
ess innovation, and non-technological ones include marketing and organizational. This paper 
deals with non-technological marketing innovations.

Suraksha (2016) conducted research showing the link between marketing innovations in an en-
terprise and an increase in the competitiveness of the brand or retailer. This study also recom-
mends that information should be pooled and used by both the purchaser and the seller to ensure 
better implementation of innovations. In their paper, Kamp & Parry (2017) proved that modern 
innovative marketing has a beneficial impact on boosting sales and reducing costs, thus improv-
ing competitiveness. Innovations in enterprises, which are linked to the gradual implementation 
of digitization, have recently taken on turbulent speed. The current digitization is the content of 
the Industrial Revolution called “Industry 4.0”. Wang at al. (2016) claim that an enterprise ap-
plying Industry 4.0 is better at meeting customer needs in terms of product functionality, quality 
and service life, which makes the enterprise more competitive. While the expected impacts of 
this revolution will affect the entire society, the crucial question for this article was what impact 
companies predict in the area of innovative marketing. 

The main aim of the paper is to identify the impacts of innovative marketing on enterprises’ 
competitiveness in the context of Industry 4.0.

Sub-objectives of the contribution:

To determine the importance of the identified impacts of implementing marketing 
innovations.

To compare the answers to the classification questions that dealt with the size of the 
enterprise, the field of business, and geographic business culture.

All of the objectives are fulfilled through a pilot primary research, which is part of a project deal-
ing with current business marketing trends. 

2. lIterature overvIeW 
Prior to launching the pilot research, a thorough review of scientific databases and scientific 
literature was carried out. The research was devoted to two areas: marketing innovations and the 
impact of innovation in enterprises. 

Marketing innovation must be part of a marketing concept and strategy that is significantly 
different from the original marketing methods. Marketing innovation is based on the under-
standing that adhering to existing marketing rules alone is not enough to ensure success and 
competitiveness in crowded markets. (Kotler, 2005) Marketing innovation is based on lateral 
thinking, of which the principle is playfulness, boundlessness, and provocativeness. The areas of 
marketing innovation have a progressive development, including personal marketing, ambient 
marketing, environmental marketing, guerilla marketing, ambush marketing, buzz marketing, 
viral marketing, product placement, mobile marketing, even marketing, word of mouth mar-
keting, neuromarketing, geomarketing, behavioural marketing and more. These new areas are 
rapidly emerging, and their definitions and breakdowns are often uneven.  (Chuwiruch, Jhun-
dra-Indra, & Boonlua, 2015) Many authors such as (Son et al, 2012; Prahalad & Ramaswamy, 
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2004; Magrath & Higgins, 1992) agree on the division of innovative marketing into six core 
areas: 1. Innovation based on key technologies - using key technologies brings new and different 
products. 2. Innovation based on the unique transport of common controls, 3. Innovation that 
meets the unmet needs of customers, 4. Innovations created from pure imagination - often this 
type of innovative marketing continues in creative activities. 5. Innovation based on scientific 
research and 6. Innovation based on functional excellence. In the final summary, the authors 
agree (Muangkhot & Ussahawanitchakit, 2015; Moreira et al., 2012; Kleindl et al.1996; Cummins 
et al., 2000; Özen & Bingöl, 2007) and define marketing innovation as doing something funda-
mentally new with ideas, products, services, or technologies based on market-based ideas that 
stem from a variety of customer desires. Innovative marketing is the subject of other research. In 
his work entitled “Průmysl 4.0: výzva pro Českou republiku” (“Industry 4.0: A Challenge for the 
Czech Republic”), for example, Mařík (2016) states that innovations are linked with the analysis 
of big data. This comprises internet image and text data, data collected from autonomous vehicle 
control systems, i.e. combined multimodal data, medical, business, and financial data, and data 
from sales of products. Chen, Huang & Chia (2017), who specialise in marketing in the field of 
medicine, explored the functions offered by innovative marketing. The authors claim that in-
novative marketing is based on six functions, which are: product design or packaging, product 
placement or channel of communication, product promotion or pricing, approach to market, 
product delivery, service delivery. The examples they give of these functions are the use of ap-
plications, the use of social media and opening up processes to customers.

The second part of the research consisted of impacts arising from the implementation of mar-
keting innovation in enterprises associated with Industry 4.0. The President of the International 
Association of Labor Agencies Ciett & Muntzová (2016), representing work agencies from more 
than 40 countries, says that with the arrival of Industry 4.0, mainly people who are engaged in 
automation work will lose their jobs. It is not just the workers in the assembly-line production, 
but all who work in a routine manner. However, she claims that massive unemployment is not 
on the horizon. Indeed, this will create a number of new positions in services or in industries 
where custom-made goods are needed. According to the chairman of the Czech-Moravian Con-
federation of Trade Unions J. Středula, up to 40% of jobs are threatened. Sojková (2017) says that 
digitization will pose a serious threat to 10% of jobs over the next 20 years, and that significant 
changes in the work done will occur in 35% of jobs. According to the experts from the Czech-
German Chamber of Industry (ČNOPK 2016) which has long dealt with Industry 4.0, the im-
plementation of Industry 4.0 will lead to a dramatic increase in labour productivity. In the next 
decade, there will be a complete interconnection of the production process, including develop-
ment and after-sales service. Machines will be controlled by themselves, using sensors, readers 
and cameras. Robots will automatically report to maintenance staff for revision. The production 
process will be completely accelerated and refined overall, and production productivity will in-
crease overall. (Korbel, 2016) Distribution channels will be shortened, it will be enough to issue 
a production order that the company receives from the customer and the machines will report 
for work and perform the work themselves. A major role in this communication is played by the 
Industrial Internet of Things, which will connect households to the Internet. The impacts of In-
dustry 4.0 can be seen in the exponential growth of data, called Big Data. Just using information 
and communication technology helps businesses in their management increase their competi-
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tiveness, and drives businesses toward a higher quality in their activities. Jáčová, & Horák (2015) 
and Hommerova & Patrovsky (2017) state that big data is also significant in corporate CRM, 
helping to maintain long-term customer relationships. It is possible to process massive data using 
marketing, which leads to a better understanding of customer needs and more accurate targeting 
of the marketing strategy. Another basic source of data is social media (Ungerman & Dědková, 
2017; Novotová, 2017). The President of the Czech-German Chamber of Industry Fischer (2017) 
mentioned that not only the technology needs changing in companies but also the way of think-
ing. This is due to the pressure on innovation speed, when the response time to market changes 
will be completely redefined. The impact of innovative marketing associated with Industry 4.0 
can be divided into three parts (MPO, 2016):

Horizontal integration (value chain) - full computer integration of all activities in the 
enterprise, ensuring everything from order placement through supply chain, development 
and production to shipping and distribution network.

Vertical integration - from the lowest level of real-time machine control (with responses in 
the tens of milliseconds) through the planning out and scheduling of production and ERP 
systems (enterprise resource planning) to decision-making at the highest level.

Integration of engineering support (product life cycle) across the entire engineering chain 
– from research, development, prototyping, and production scheduling to the engineering 
treatment of the whole product life cycle.

According to the Czech Statistical Office (2016), 20.5% of enterprises have innovated marketing 
methods in the Czech Republic. In the framework of marketing innovation, 70% of these enter-
prises focused on new media or techniques for marketing communications, 53% of enterprises 
on design or packaging, 40.9% of enterprises introduced new methods for product placement 
and 21.4% of enterprises focused on the valuation of products and services. The difference in 
innovation between large enterprises and small medium-sized enterprises is interesting. Large 
enterprises placed more emphasis on changes in the design and packaging of products, in total 
60.4% of enterprises, while in small businesses it was only 49.3%. A significant difference was 
in the implementation of marketing innovations in foreign-controlled enterprises, where 59.1% 
of enterprises used more innovative methods of selling and placing products on the market. 
Domestic businesses have used innovative marketing practices in 37.1% of cases.

It is interesting to draw a comparison with Denmark, for instance, where Junge et al. (2016) 
conducted a market survey focusing on enterprises implementing innovations. The majority 
of Danish firms, 76%, focus on product innovations, 40% of enterprises carry out process in-
novations and 13% of enterprises implement market innovations; the innovations least applied 
are organizational innovations, in 9% of firms. Shuba (2016) explored the impacts of innova-
tive marketing on online and offline marketing activities. In his research, he found that thanks 
to innovations, online marketing surpasses offline marketing by 15 %. Online marketing is 
growing particularly in the field of public relations, while paid online advertising is on the de-
cline. In his research, Shuba also monitored the impacts of innovative marketing on the 4P 
marketing mix. The research showed that the biggest change is in product distribution, at 60 
%, prices strategies at 20 % and marketing communication at 5 %, particularly in advertising. 
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Shuba sees the key impacts in changes in the product, amounting to 15 %, especially due to the 
implementation of the IoT. Anna & Fang (2016) explored the impacts of marketing innovations 
on customer behaviour. They identified eight fundamental changes to which enterprises and 
marketing staff should react. The respondents in the research were consumers, and included the 
following as impacts of innovative marketing: heterogeneity of customer needs, a greater need 
for customer awareness, market exploitation, market exploration, interfunctional coordination, 
strategic flexibility, new product performance, technological capability. According to Ghezzi, 
Balocco & Rangone (2016), the innovation process includes tools which enable customers to 
create or configure their own product. These tools are linked to the use of social media and big 
data. This will result in the product being adapted directly to suit individual customers. On the 
other hand, innovations in marketing lead to the integration of external problem-solvers with 
no personal communication. An interesting survey was published by Jeng & Pak (2016), when 
they explored the impacts of innovative marketing on enterprises divided up according to their 
size in the USA. The survey showed that large firms in the USA are prospering far more from 
the use of marketing innovations. Investments in innovation and marketing by small firms, on 
the other hand, greatly reduced their performance. Lee et al. (2017), focusing on the impacts 
of innovative marketing in relation to an enterprise’s technological level, conducted research 
which drew the following conclusions. The research proved that there was a positive link and 
synergy between the impacts of innovative marketing on enterprises from the high-tech sector. 
The research demonstrated the positive impacts of both radical and incremental innovations. In 
contrast, in cases where an enterprise’s technological level is low, marketing innovation is not an 
important factor in increasing the positive effect of incremental innovation activity on a firm’s 
performance. Aksoy & Cengiz, (2016).

3. methodology 
The main aim of the paper is to identify the impacts of innovative marketing on enterprises’ 
competitiveness in the context of Industry 4.0. In order to meet the stated intention, a high qual-
ity and sufficiently broad data base is necessary to analyse the problem in its entire complexity. 
Due to the fact that the subject studied has not yet been elaborated on the practical level and 
therefore no specific information is available is an exploratory research that requires paying 
extraordinary attention to data acquisition. The success of the whole inquiry depends to a large 
extent on the quality of the data base. 

The first step was to carry out a pilot survey as a necessary means for basic orientation in the 
examined issues and for obtaining elementary statistical characteristics, enabling the subsequent 
selection of suitable methods and procedures for data processing. The pilot survey was con-
ceived as an intentional selection of 50 enterprises that, according to available information, 
use marketing innovation in their practice and present themselves through the introduction of 
Industry 4.0. Since this is not a probability selection, the obtained results cannot be general-
ized using statistical induction methods. In the first phase, data should be categorized and the 
investigated phenomena should be characterized through descriptive statistics. A combination 
of personal and electronic polling was used as a method of data collection. The respondents 
were submitted a questionnaire on different aspects and issues of marketing innovation. The 
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research was, in essence, qualitative, the questionnaire contained mainly open questions, clas-
sification questions were included in order to create sub-sets according to the required criteria. 
The validity of questions is a very important factor which, as a result, influences the success of 
the entire survey, where piloting is the way to assess the suitability of individual questions, the 
correct structure of the questionnaire and other factors that substantially affect the quality of the 
identified data. The reliability of respondents’ answers is crucial to gaining credible judgments 
and conclusions. The respondents did a rating on a six-point scale where 1 = unimportant and 
6 = most important. Given the nature of the questions, it was necessary to first, sort out the 
answers, and then, create a reasonable number of categories from their clustering in accordance 
with them. This process identifies 15 key factors and 11 main impacts of marketing innovation 
that the surveyed enterprises consider important. On the basis of the data obtained, the basic 
descriptive characteristics were calculated, namely the mean, the standard deviation and the co-
efficient of variation for the whole sample set. Furthermore, enterprises were divided according 
to the classification questions included for this purpose in the questionnaire. The first classifi-
cation was based on the number of employees, namely for enterprises up to 250 employees and 
over 250 employees. The second classification criterion was the field of business activity of the 
company, according to which five sub-files were created. The third criterion was the country, 
according to which corporate culture is applied in the enterprise. The enterprises were divided 
into four sub-sets here. Due to the limited scope of the sample set, some categories are insuf-
ficiently represented after classification, but given that, the next planned step of the project is to 
carry out a quantitative questionnaire survey on a much larger scale. It can be assumed that the 
categories being monitored are adequately occupied. The planned investigation will take place in 
a set of randomly selected enterprises, in such a way that it is possible to generalize the acquired 
knowledge through mathematical and statistical methods.

4. research evalutIon
The evaluation of the research was carried out in two successive parts, using content analysis, 
synthesis and descriptive statistics. The first part was the identification of factors that are associ-
ated with the implementation of marketing in the context of Industry 4.0. The second, sequential 
part, concerned the impacts to which the implementation of these factors leads. The results of 
the first part of the research were synthesized and the resulting list consisted of 15 attributes, 
which can be described as fundamental ways of applying marketing innovation in the context of 
Industry 4.0. The resulting attributes are summarized in Table 1.

Tab. 1 - Marketing innovations associated with Industry 4.0. Source: own

1 Information terminals 9
Machine-to-machine 
(IoT-Internet of Things)

2
Big data – data processing in the range 
of petabytes (1015 bytes) 

10 Marketing for individuals (social media)

3 Augmented reality 11 Corporate Social Responsibility
4 Virtual cryptocurrency (eg. Bitcoin) 12 Cloud storage 
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5
Vertical linking of businesses in the 
distribution channel

13 Engagement marketing 

6 Advergaming 14
Buzz marketing: viral, WoM, guerilla 
marketing

7 Autonomous distribution 15 Mobile marketing ASO - optimization
8 Additive production (3D Digital Data)

The list is made up of fifteen factors currently perceived by businesses as 4.0 marketing tools. 
At the same time, it can be said that it is a combination of technological and non-technological 
innovations. Therefore, these two groups cannot be strictly separated, as in the OECD manual 
(2005), where EU Member States established this division. A detailed presentation and explana-
tion of individual factors was carried out in the scientific paper “Innovative Marketing in the 
context of Industry 4.0”. However, this paper primarily presents and analyses the impacts of 
implementing these factors into business practices. 

4.1 The impacts of marketing innovation implementation
The outputs from the questionnaire survey were subjected to a content analysis that was par-
ticipated in by marketing experts and practitioners focusing on the implementation of Industry 
4.0 in an enterprise. After a comprehensive analysis of the examined issues, the final synthesis 
occurred, which resulted in achieving the main objective, compiling the list of impacts resulting 
from the implementation of marketing 4.0. The resulting list consists of 11 impacts that can be 
described as the major impacts of applying marketing innovation 4.0. This is followed by the 
presentation of the individual impacts in Table 2, where the number of responses is presented 
for the impacts identified. A total of 50 enterprises were involved in the research. The number of 
responses indicates the number of enterprises reporting the individual impact. 

Tab. 2 - Impacts associated with the implementation of marketing innovation in enterprises. 
Source: own

No. IMPACT Number of 
responses No. IMPACT Number of 

responses

1
Building public relations 
and branding

23 7
Increasing the pro-
ductivity of work 

15

2
Higher demands on 
employees

21 8
Changing distribu-
tion channels

14

3
Improving communica-
tion with customers

21 9
Improving the qual-
ity of products

12

4
Increasing competitive-
ness

21 10
Changes in strategic 
planning

10

5
Change in the amount 
of costs 

20 11
Changing the corpo-
rate culture

10

6 Entering new markets 15
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Building PR and thereby increasing the value of the business. By implementing Industry 4.0 
and marketing innovation into its program, an enterprise exhibits that it has a long-term vision 
to those around and the stakeholders. Implementation is mostly linked to capital investment, 
which increases costs but also improves the image and value of the business. This impact is 
most frequently discovered in the responses, namely for almost half of the enterprises.

Higher demands on employees. Although these are marketing innovations that are classi-
fied as non-technological, the impacts of implementation are clearly associated with higher 
demands on employees. The philosophy of Industry 4.0 will lead to a massive reduction of 
manual workers and to a high demand of well-educated people. Enterprises are already aware 
of the need to change the structure of their employees.

Improving communication with customers. The identified marketing innovations lead to bet-
ter customer knowledge. Thanks to social networks, payment cards and other clues left on the 
Internet, businesses will have perfect information about each individual. By processing “big 
data”, they can fully understand the behaviour of their customers and tailor the communica-
tion mix to suit their needs and achieve greater satisfaction. Improving communication with 
target audience leads to new customers.

Increasing the competitiveness of a business. Respondents said that the implementation of 
marketing innovation and Industry 4.0 is in itself a competitive advantage that leads to break-
ing through in a particular industry compared to other businesses. This is an increase in struc-
tural competitiveness resulting from the ownership of property or technology. 

Change in the amount of the costs. The enterprises agreed that the implementation of market-
ing innovation and industry 4.0 is associated with a change in costs. The responses showed 
that there is no clear justification that an increase in costs will occur, as some businesses have 
indicated that there is a reduction in costs. The factor of time plays an important role in the 
cost. In the short term, thanks to the introduction of Industry 4.0, these are costs that, in the 
long run, lead to cost reductions.

Entering new markets. Businesses, thanks to an innovative approach, gain a competitive edge 
that is geared towards determining the growth strategy. These growth strategies often refer 
to entry into new markets. Very often, this is an internationalization of an enterprise that in-
volves technologically advanced countries. However, businesses can expand their operations 
to other new segments where they have not operated yet, for example from the industrial to 
the consumer market.

Increasing labour productivity. Labour productivity is increased as a result of the introduction 
of better technologies. With marketing innovation, the total output that is divided by work 
inputs increases. Higher productivity leads to higher profits. This profit can then be used in 
the form of free capital for investments leading to the introduction of further innovations. 
This cycle is driven by the innovations associated with Industry 4.0.

Changing distribution channels. This is primarily a systemic vertical integration, which leads 
to the linking of property from production to sales. This state leads to many acquisitions and 
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mergers, resulting in the creation of large multinational corporations. Autonomous robotiza-
tion, especially in engineering, will play a major role in distribution. Industry 4.0 will also 
lead to the autonomous distribution of goods to the end customer, for example, by means of 
drones. 

Improving the quality of products. Better technology definitely brings an improvement in 
product quality with it. This is, for example, 3D printing, while preserving the maximum ac-
curacy in product manufacturing. With Industry 4.0, new materials are being used with new 
features that enhance product quality. The impact of implementation is unambiguously clear 
on products at a higher price level. 

Changes in strategic planning. Implementation of Industry 4.0 leads to changes in long-term 
business planning. The basic plan of long-term planning is the strategic plan, where mainly the 
company’s vision is changed. Changes also apply to other parts of the strategic plan, which are 
strategies and tactics. The great importance of digitization is seen by businesses in the control 
of the strategic plan where, thanks to the processing of big data, an enterprise has a perfect 
overview of all outputs and hard data in context.

Changing the corporate culture. Corporate culture can be characterized as a way of doing 
work and dealing with people. These are symbols of a company (abbreviations, slang, the 
way of dressing, symbols), hero propagation (serves as a model of ideal behaviour), rituals 
(informal activities, formal meetings) and values that represent the deepest level of corporate 
culture. Respondents stated that they needed to adapt to these changing market and customer 
needs as a result of Industry 4.0. 

4.2 Descriptive assessment of the impacts of marketing innovation 
The pilot survey was participated in by 50 respondents who were to assign the level of impor-
tance to the proposed impacts of marketing innovation on an order scale from 1 to 6 where 
1 = insignificance, 6 = maximum importance. The arithmetic mean, standard deviation and 
coefficient of variation were calculated from the answers. The impacts presented in Table 3 are 
ranked by the average value from the most important to the least important.

It is clear from the results of the pilot survey that the respondents consider all of the above 
impacts to be quite significant. The arithmetic mean of assessing the importance of individual 
impacts varies from 4.0 to 5.1, and is therefore very high in all cases. The median assessment 
ranges from 3 to 6, with the most common median value being 5, the second highest. In only 
three cases, for impacts 8, 9 and 10, the median is 3, or 4, which can be described as medium-
high importance. These are impacts, which at the same time show low values as well as the 
arithmetic average of the assessment, which increases the explanatory power of both charac-
teristics. The remaining eight impacts can be labelled as very important on the basis of the me-
dian value. Impact 4, i.e. an increase in competitiveness has the highest average and median. 
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Tab. 3 - Evaluating the impact of implementing marketing innovation. Source: own

No. IMPACTS Mean Median Standard 
deviation

Coefficient  
of variation

4 Increasing competitiveness 5.1 6 1.15 0.23
7 Increasing the productivity of work 5.07 5 0.88 0.17
11 Changing the corporate culture 5 5 1.05 0.21
1 Building PR, growth in business value 4.91 5 1.21 0.25
2 Higher demands on employees 4.9 5 0.97 0.2

3
Improving communication with custom-
ers

4.76 5 1.38 0.29

6 Entering new markets 4.67 5 1.45 0.31
5 Change in the amount of costs 4.4 5 1.31 0.3
9 Improving the quality of products 4.4 4 0.92 0.21
10 Changes in strategic planning 4.2 4 1.4 0.33
8 Changing distribution channels 4 3 1.53 0.38

The standard deviation, which indicates the average dispersion of the statistical set values around 
the arithmetic mean, is the lowest for impacts No. 7, No. 9 and No 2, the highest on the contrary, 
for impacts No. 8, No. 6 and No. 10. Due to the difference in the level of the values for the 
individual impacts, the relative variability rate is also used, namely the coefficient of variation, 
which indicates the dispersion of the values in relation to the average. It ranges from 17 to 38%, 
with the lowest variability being impacts No. 7, No. 2 and No. 9 or No. 11, the highest relative 
variability is for impacts No. 8, No. 10 and No. 6. It is clear that for the impacts with the low-
est variability, the respondents’ agreement in answers is high, while for the impacts with a high 
degree of variability, the respondents agreed to a lesser degree on the rating. Overall, it can be 
concluded that the respondents consider all the identified impacts as important, while impacts 
with very high up to maximum importance are predominant.

4.3 The influence of the classification of questions on the research results
The classification questions that were included in the questionnaire allow you to divide enter-
prises according to different criteria. These are the three following areas: size of the enterprise, 
the field of business and geographic business culture that is applied in the enterprise. Methods 
of descriptive statistics were used for evaluation. As already mentioned, the sample set was ob-
tained by deliberate selection, so the mathematical-statistical methods cannot be used for the 
data obtained. All three classification questions are presented in Table 4. The responses were 
aggregated into a smaller number of groups so that the groups are large enough and the most 
objective to compare. 

To compare the results, the arithmetic mean and coefficient of variation were used. The first 
classification question was the size of the enterprise. Here, micro-enterprises, small enterprises 
and medium-sized enterprises were aggregated into one group. A total of 19 respondents were 
included in this group. The arithmetic average of the assessment ranges from 3.6 to 5.5, indi-
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cating that all impacts are quite important for these businesses. For two impacts, the average 
score is less than 4, only one is higher than 5. The coefficient of variation is between 11% and 
35% for small and medium enterprises, therefore the relative variability is relatively different for 
individual impacts.

Tab. 4 - The effect of classification of respondents’ answers to the questions. 

Source: own

Im
pa

ct
s N

o.

0 - 250 
employees,  
n = 19

251and more 
employees,  
n = 31

Automo-
tive n = 
21

other 
fields n 
= 29

CR  
n = 21

EU  
n = 19

World  
n = 10

x̄ CV x̄ CV x̄ CV x̄ CV x̄ CV x̄ CV x̄ CV
1 4.8 0.31 4.9 0.23 5.0 0.17 4.2 0.35 4.6 0.31 4.4 0.25 5.7 0.08
2 4.0 0.25 5.2 0.16 5.3 0.13 4.2 0.18 4.4 0.23 5.6 0.09 4.5 0.33
3 4.6 0.16 4.9 0.27 4.8 0.29 5.0 0.16 5.1 0.15 4.8 0.24 5.3 0.18
4 5.0 0.20 5.1 0.23 5.7 0.08 5.0 0.23 5.4 0.13 4.6 0.29 5.7 0.08
5 4.6 0.29 4.5 0.29 4.5 0.29 3.3 0.35 4.6 0.24 3.3 0.28 3.7 0.34
6 3.6 0.34 4.9 0.28 4.7 0.31 3.1 0.28 3.5 0.32 3.4 0.16 5.3 0.31
7 4.6 0.20 5.1 0.16 5.1 0.16 5.0 0.20 4.7 0.20 5.5 0.27 5 0.16
8 3.7 0.35 4.1 0.39 4.2 0.30 4.6 0.35 4.5 0.33 4.3 0.29 5.5 0.09
9 4.5 0.11 4.3 0.23 4.6 0.27 4.6 0.10 4.7 0.10 4.5 0.25 4.5 0.11
10 4.0 0.20 4.2 0.37 5.2 0.14 3.6 0.34 4.3 0.29 5.5 0.09 4.7 0.10
11 5.5 0.15 4.8 0.22 4.6 0.26 4.8 0.30 5.6 0.11 5.7 0.08 4.5 0.37

The second group is represented by large enterprises where the arithmetic average is between 
4.1 and 5.2. In this case, it can also be said that the enterprises consider these impacts to be of 
considerable importance. Not one average score is lower than 4, on the contrary, there are three 
impacts with a higher average than 5 in this group. The coefficient of variation for large enter-
prises is from 16% to 37%. When comparing the assessment of the two groups by the arithmetic 
mean, it is clear that there is a larger range of averages for SMEs. The average SME impact rating 
starts with lower values, in two cases it is even below 4. The coefficient of variation of the evalu-
ation peaks slightly in favour of SMEs, for which there are slightly lower values, indicating that 
respondents agreed more on answers than for large enterprises. Overall, however, no significant 
differences can be observed between the responses of SMEs and large enterprises based on the 
sampling data. 

The second classification question was related to business. The automotive industry is dominat-
ing in the Czech Republic, which is also reflected in the pilot survey, where 21 enterprises are 
in the automotive field. Other fields, broken down by NACE, were aggregated into one group, 
as the responses were very diverse. The arithmetic average of assessment ranges from 4.2 to 
5.7 in the automotive sector, which means that they assess all impacts as very important. None 
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of the impacts has an average of under 4, while four impacts have an average of over 5. The 
coefficient of variation is 8% to 31% for the automotive field, so the relative variability is quite 
different. Enterprises from other industries have an average assessment of 3.1 to 5.0, with three 
impacts averaging less than 4. None of the impacts reached an average of over 5. The coefficient 
of variation for other fields ranges from 10% to 35%. A comparison of automotive and other 
industries shows that the average impact assessment is higher in the automotive industry than in 
the automotive industry, which adds importance to the impacts. At the same time, in automotive 
businesses, greater consistency in the assessment can be observed than in other fields, which 
demonstrates the lower coefficient of variation values. On the basis of the specified character-
istics, significant differences can be observed in the enterprises between the compared groups 
according to the industry. Automotive enterprises generally consider the impacts of innovative 
marketing and Industry 4.0 as more important than enterprises in other industries, and match 
more closely on impact ratings.

The third classification question was the corporate culture, applied in the given business. If the 
interviewed enterprise has a parent company abroad, it also has the corporate culture of the 
country of the parent company implemented. The responses were aggregated into three groups. 
The first group consists of enterprises with Czech corporate culture, of which there are 21. The 
average rating for enterprises with Czech corporate culture ranges from 3.5 to 5.6. The average 
rating is less than 4 for only one impact, in three cases, the average is higher than 5. The coeffi-
cient of variation for these enterprises ranges from 10% to 33%. For enterprises with a European 
corporate culture, the average rating ranges from 3.3 to 5.7. Two impacts have an average of less 
than 4, four impacts have an average rating of more than 5. The coefficient of variation for Eu-
ropean businesses ranges from 8% to 29%. There are 10 businesses with a global culture, namely 
enterprises from the USA, Japan, Israel, Russia and Korea. The average rating in this group of 
enterprises ranges from 3.7 to 5.7. Only one of the impacts has an average rating of less than 4, 
for five impacts, the average is higher than 5. The coefficient of variation is between 8% and 
37% for enterprises in the rest of the world. A comparison of three enterprise groups according 
to corporate culture shows that the average impact rating has some differences. The enterprises 
with a Czech corporate culture have the lowest number of impacts with an average rating of 
more than 5. On the contrary, the enterprises with a global culture have the most impacts with 
an average of more than 5. Concerning the consensus in the ratings measured by the coefficient 
of variation, this is the highest in the case of enterprises with a European culture.

5. dIscussIon
The results obtained may be compared with research conducted abroad, which focuses on the 
same objectives in a different environment. It is important to bear in mind that the research pre-
sented here is a pilot research in a new area of the economy. Even so, it is interesting to compare 
the results with the opinions of the renowned American economist Rifkin (2016), according 
to whom Industry 4.0 will see production with near zero marginal costs, which will result in 
overall savings on costs. In practice this means that the highest production-related costs will be 
those needed to install production facilities. However, the research did not conclusively confirm 
Rifkin’s claim. The results of the research show that Czech companies are in agreement as re-
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gards the change in costs, but they are no longer able to agree as to whether total costs will be 
increased or reduced. Overall, it is possible to confirm that in the short term, the total costs are 
increasing, which in the long run will lead to a reduction in total costs. The authors Anna & Fang 
(2016) in the Journal of the Academy of Marketing Science published by Springer presented the 
results of a similar research in which they determined eight fundamental impacts. These impacts 
were specified in the literature review. If both research results are compared, five of the impacts 
are the same: changes in strategic planning, higher product quality, higher work productivity 
and increased business competitiveness. The other impacts differ due to the place in which the 
research was carried out, with the research we compared having been conducted on the market 
outside Europe. There was a complete match when compared with the research by the authors 
Jeng & Pak (2016). The research in the Czech Republic and the research in the USA showed 
differences in the impacts on businesses of varying sizes. Large firms in the USA and ČR are 
prospering far more from the use of marketing innovations.

6. conclusIon
The main objective of the paper was to identify the impacts of marketing innovations on com-
petitiveness in connection with Industry 4.0 in business practice. The paper is based on a litera-
ture overview, but it should be noted that the subject is so progressive that there is not enough 
valid information. Most technical literature refers to technical innovations in Industry 4.0, not 
to marketing innovations and their impacts. Marketing innovation plays an equally important 
role as product innovation. This state of affairs was the cause of a project that seeks to capture 
changes in this area. The paper follows up on the first part of the project identifying the list of 
15 marketing innovations associated with Industry 4.0 presented in Table 1. This was followed 
by primary research addressing the impacts of these identified innovations. The research was 
a combination of qualitative research, where 11 impacts were identified by enterprises as the 
impacts of Industry 4.0 implementation. The results revealed several differences between the 
responses of enterprises and views arising from research. Two major differences are in the view 
of employment and the change in costs that are contained in the discussion chapter. In sum-
mary, however, it can be said that the resulting list of 11 impacts is a reflection of views of the 
enterprises that present the use of Industry 4.0. Subsequent frequency ratings confirmed that 
the businesses identified all impacts as important. Increasing competitiveness was clearly the 
best-rated impact. This can be explained by the fact that marketing innovations provide a better 
understanding of customer needs. Through the online connection, these needs are immediately 
implemented directly into the creation of the product or directly onto the production line. This 
enables individual needs to be satisfied at the price of large-scale production. This can greatly 
boost productivity and, in the final phase, ensure greater competitiveness. Part of the frequency 
evaluation were the effects of the classification questions. If the size of an enterprise is taken 
into consideration, large enterprises place greater emphasis on the impacts than small and me-
dium-sized enterprises. At the same time, there is a bigger consensus of opinion among large 
enterprises. The reason is that large multinational corporations are quicker to embrace digital 
technologies and processes, and SMEs are lagging behind in their digital transformation due to 
pressure on investment. 
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The second classification question was the industry where automotive companies place more 
importance on the impact of Industry 4.0, while in automotive companies, there is a greater 
consensus of opinion in the ratings than for other sectors. The reason can be seen in Germany 
which has bet on extensive digitization and the use of robots. Czech businesses are linked with 
German enterprises in many cases in terms of property or in supply-customer relationships. 
The main area of cooperation between the two countries is the automotive manufacturing in-
dustry. The third classification question was the country of corporate culture, where enterprises 
with German corporate culture stated the greatest importance, but thanks to the aggregation 
of results, the enterprises with a global corporate culture placed the highest importance on the 
impacts, followed by European corporate culture, while Czech enterprises gave them the lowest 
importance. However, the differences in rating were minimal due to the current globalization 
and interconnection of the world. It is also important to emphasize that foreign investors do not 
have a tendency to invest in top-quality workplaces in the Czech Republic and it is more assem-
bly centres that are arising there. They do not require such extensive reinvestment and qualified 
workforce as research facilities, and therefore the profits generated flow to the mother countries 
of the companies.

Finally, it is possible to state that the pilot research has been successfully carried out in an area 
about which the entire professional world is speaking, but which is practically not mapped out 
in the field of marketing innovations. The reason is the complexity of the environment and the 
stunning development in the field of digitization. The conducted research must be taken as a 
pilot project that wanted to name the impact of marketing innovations associated with Industry 
4.0. The identified impacts will then be subjected to massive primary research by using “random 
selection” of respondents so that statistical induction methods could be used. Despite this, the 
main objective of the paper has been fulfilled. It has been empirically proven that innovative 
marketing implemented in the context of Industry 4.0 clearly makes enterprises more competi-
tive.
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