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Abstract. The vast majority of firms in each economy are small and medium-sized enterprises (SMEs) including the family business. Their 

sustainable development depends on the ability to implement the innovative activities. Most research studies dedicated to innovation are 

focused mainly on technology-based SMEs. Our paper shows the importance of innovative activities in agricultural SMEs. The main aim of 

this paper is to identify the key elements covered by three main dimensions (technological, non-technological, and organizational) that have 

an impact on innovative activities of agricultural SMEs toward their sustainable development and to investigate the perception of these 

elements by agricultural SMEs. The approach of this study is quantitative, based on the data gathered from 192 Slovak agricultural SMEs. 

                                                      
* The contribution is the result of Vega project no. 1/0194/19 “Research on process-oriented management of 

financial management focusing on detection of tax evasion in terms of international business”. 
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The results pointed on the importance of all dimensions and three main elements covered each dimension. The results of this paper may help 

SMEs, professionals, and policymakers to better understand the importance of innovative activities in agricultural SMEs. 
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1. Introduction 

 

The significant literature and research studies focused on innovative activities in large and medium enterprises 

prevail the studies that report on innovative activities in micro and small enterprises (Berne et al. 2019; 

Raghuvanshi, et al. 2019). This paper widespread the literature sources, which suppose that innovative activities 

are realized also in the micro, small, medium, as well as family businesses. The innovation is pivotal mainly for 

entrepreneurs and affects all mechanisms related to SMEs’ sustainable existence (products and technology 

development, the improvement of their designs, the production planning, the adoption of new technologies, 

marketing, sales, management activities, qualification of employees, etc.) The creation and management of 

innovation in SMEs is a complex process that uses new knowledge, technologies, and processes for the creation of 

new, as well as adapting existing products or services. The results of innovation activities bring an increase in 

efficiency and competitiveness, which contribute to the sustainable development of SMEs. 

 

For the agricultural sector, the low level of innovation is typical, due to the fact, that it has been regarded as a low-

tech sector, in which the innovations are accrual and are characterized by a low degree of newness (Ciliberti et al. 

2016). If the agricultural SMEs realize the innovation activities, they concern the exploitation of new ideas to 

produce new products, processes, services, or business practices (Caiazza et al. 2016). Various studies reported that 

there is a gap between the accepted theories and practices in innovation management in the case of agricultural 

SMEs. We can find differences in understanding, implementing, and measuring of innovative activities in the SMEs 

(Faherty & Stephens, 2016). The agricultural SMEs are also facing changes in the national and international context. 

Their innovative activities are currently seen also as a process that results from various interactions among various 

actors. Each actor is characterized by its own role. Owner or investor provides sources for the realization of 

innovative activities and customers create demand. Synchronously, new information and communication 

technologies can reduce the disadvantages in all aspects of agricultural business. An important factor that can 

contribute to the increase of the innovation capacities of agricultural SMEs is the targeted policy with its objectives, 

approaches, and tools. 

 

However, the realized studies showed various analyses without relation to specific aspects together. Authors often 

concentrated on one aspect without studying the relationships with others. We can find studies focused on 

innovation activities according to the sized category of SMEs, the innovation capacity of SMEs, their connection 

in various types of networking, internationalization processes, etc. This research aims to fill this gap by analyzing 

specific dimensions defined by elements that affect the innovation activity of SMEs toward their sustainable 

development, based on their specificities: type of SME, size category, and focus of business activities. The results 

point to the SMEs’ perception of selected elements that affect innovative activities in relationships to their 

specificities. 
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The rest of the paper is structured as follows. As first, we defined three main dimensions that affect the innovative 

activities of agricultural SMEs toward sustainable development. Based on the literature review, we identified the 

main elements that belong to each dimension. In connection with specificities of agricultural SMEs (type, sized 

category, and focus of their business activities) we proposed three research hypotheses. The stated above is 

summarized in part 2. Literature review and Hypotheses Development. Part 3. Data and Methodology described 

used methodological approach. We described the sampling and we justified the use of statistical tests for the data 

evaluation. Part 3. Results and Discussion provide main results, which are compared with previous research works. 

The part Conclusion brings the final assessment, remarks, and main implications. 
 

2. Literature review and Hypotheses Development 

    

Various literature studies provide many dimensions that affected the innovative capability of SMEs. Pierre & 

Fernandez (2018) observed fourteen dimensions of the innovation capacity of SMEs, from which six they 

considered highly relevant: network integrations, institutional support, innovation strategy and planning, innovation 

dedicated resources, access to cash flow and standards, and regulation. Martinez-Roman et al. (2011) identified 

three dimensions of the innovative capability: knowledge, organizational structure adapted of the development of 

the innovation and the human factor. Forsman (2011) identified seven dimensions in which manufacturing and 

service SMEs could achieve the capabilities for innovations: entrepreneurial capabilities, networking capabilities, 

utilization of knowledge, risk management capabilities, change management capabilities, business development 

capabilities, and customer and market knowledge. Lumpkin & Dess (2001) evaluated two dimensions: 

proactiveness and competitive aggressiveness. In this research, we proposed three main dimensions for the next 

analysis: technological, non-technological, and organizational. Based on the literature review, we identified and 

sorted selected elements that represent each of the dimensions (Table 1). 

 
Table 1. The dimensions defined by means of elements 

 

Technological dimension Non-technological dimension Organizational dimension 

T1 Technological processes NT1 Marketing O1 Qualification of employees 

T2 Financial intensity of innovative 

activities NT2 The effectiveness of SMEs’ 

management 
O2 The customers’ demand 

T3 New techniques and equipment used to 

produce goods or services 

 

Source: own processing 

 

Technological dimension relates to elements that nowadays spread to all areas of economic life in SMEs and covers: 

Technological processes (T1), Financial intensity of innovative activities (T2), and New techniques and equipment 

used to produce goods or services (T3). 

 

The innovation generation process requires a number of factors such as a high level of technological capabilities, 

strong R&D, and a pool of multidisciplinary skills (Mahemba & Bruijn, 2003). According to Lazikova et al. (2018), 

the lack of innovativeness belongs to the internal factor that affects the achievement of SMEs' success. The more 

rapid technological and market changes foster an environment favorable to innovation (DeTienne&Koberg, 2002; 

Čižo et al. 2020 a). The innovativeness may result in new technological processes. It is possible to increase the 

innovation ability of SMEs by providing quick and easy access to external sources of knowledge, new information, 

and communication technologies (ICT). This is connected with using various types of technological processes. 

Despite this fact, the application of new ICT tools in SMEs is still lagging behind (Corso, et al., 2003). 
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Technological processes (T1) are often connected mainly with technology-based firms (Rhee et al. 2010). In our 

research, we try to find out whether agricultural SMEs’ perceived them as an important element for their 

innovativeness. 

 

The ability to ensure the use of advanced technologies based on the most efficient innovation (Okuneviciute 

Neverauskiene et al., 2020) depends on financial capability and availability. Finance is a crucial determinant for 

innovation activities in enterprises, SMEs not excluded (Wonglimpiyarat, 2015); and financial constraints hold back 

innovation (Hyytinen & Toivanen, 2005). Companies can increase the odds of introducing a new service or product 

successfully if they allocate more money to their innovation activities (Eggert et al., 2014; Cˇižo et al. 2020 b). 

Many SMEs carrying out their activities in the agricultural sector have little education and limited exposure to 

financial instruments related to innovative activities, thus the aspects of the financial intensity of innovative 

activities (T2) belonged to the second element in the Technological dimension. 

 

The third important element of the Technological dimension selected for analysis was (T3) New techniques and 

equipment used to produce goods or services. This element related mainly to issues of Industry 4.0, which is 

characterized by a blending of technologies that erase the boundaries between physical, digital, and biological 

spheres (Koraus at al. 2020). Innovative and latest technology improves productivity to a greater extent. Automation 

and information technology helps to achieve improvements in material handling, storage, communication system, 

and quality control (Kumar & Suresh, 2006). The key to all these processes is human capital in terms of making, 

utilizing and upgrading changes related to Industry 4.0 (Ivanova et al., 2020). 

 

Non- technological dimension consists of two elements that are necessary for the sustainable development of SMEs: 

Marketing (NT1) and the effective SMEs’ management (NT2).  

 

SMEs’ innovation activities are the condition for their survival on the market (Benda-Prokeinová et al., 2017; 

Caurkubule et al. 2020) and they depend on the strategic orientation of SMEs. The quality of the business 

environment is often regarded as a major factor in the long-term economic competitiveness and sustainable 

development of SMEs (Grancay et al., 2015). Competitiveness is basically associated with the application of 

products in the domestic and foreign markets of organizations, integration groups, or countries to successful 

participation in the exchange of products of material or immaterial nature at different levels of trade (Simo et al., 

2016). It might be well accepted nowadays that intensive competitiveness in terms of both quantity and quality 

makes it extremely difficult for a firm to differentiate itself from its competitors (Mura & Kajzar, 2019). The market 

in which the SMEs offer their products or services can be a predictor of the effects of innovative activities. In terms 

of entering international markets, mainly the industrial production companies have the biggest interest in conducting 

business activities in international markets (Mura, 2019, Mura et al. 2017). SMEs often have to modify their 

products sold on the international market, not only from the reason that they aim to achieve outstanding business 

performance and competitive advantage but also to remain in the international market. According to Bozic & Radas 

(2006), it is possible to expect that the more present an enterprise is in the international market; the more oriented 

its innovation activities are towards improving product quality, ecological and health aspects, as well as towards 

complying with legal standards and various regulations. International trade permits everybody to have more access 

to the goods and services that are created or performed around the world (Kordos, 2019).  Due to the intense 

competition and constant changes, firms have to increase their innovative manners to maintain their competitive 

edge also through adaptation of marketing activities (NT1). Keskin (2006) in his research pointed also on the fact 

that developing and then implementing a marketing plan positively impacts firm innovativeness. Market-orientation 

in SMEs, driven by the feedbacks of customers, is a mechanistic and narrow form of innovation. SMEs are able to 

improve profitability by aptly matching customer responsiveness and market-driven pricing policy with product 
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innovation. Research on market orientation, to which the use of marketing tools is subordinated, may benefit from 

reframing existing models to incorporate innovation more directly (Salavou, 2002; Rak, Zrubak 2012; Korshenkov, 

Ignatyev, 2020). 

 

The prerequisite for the successful application of innovative activities is also an effective management system in 

SMEs (NT2). Traditional management style based on centralized top-down decisions with many routines hinders 

problem-solving in innovative ways (Martinez-Roman et al., 2011). Managers (owners) in SMEs are responsible 

for the success of their business. They have to determine what actions to pursue at a given time. Uncertainty and 

the continually shifting situations at the market, pressure them to innovate. Managers (owners) in SMEs can make 

a better decision when there are fewer constraints imposed by an organization’s context (DeTienne&Koberg, 2002). 

Rhee et al. (2010) in their research stated, that top managers of small firms, therefore, are advised to pay full 

attention to improvements in innovativeness, with a particular emphasis on an ongoing learning practice, in their 

effort store superior business performance. SMEs have some limitation to the effective management due to their 

size, and teams that could solve the problems related to innovative activities can hinder the development of 

innovations. Most of them have a simple structure, which requires direct supervision. 

 

The third dimension is the Organizational dimension. In our research, it narrows relates to the previous dimensions 

and elements and it concerns to organizational context in SMEs and consists of Qualification of employees (O1), 

and The customers’ demand (O2). 

 

It is characteristic for SMEs, that the small numbers of staff carry out a range of different functions, manage a small 

budget, and are occupied with survival and only partially solve the innovative activity. Faherty & Stephens (2016) 

went deeper and dealt with the issues of the possibility to realize the innovative activities by microenterprises. They 

recommend simplifying the innovation, due to the fact, that the micro-enterprises regard innovation as a complicated 

activity that is associated with high-level technology research and development. Also, the learning orientation in 

SMEs has with a positive effect on the innovativeness of SMEs (Keskin, 2006) due to the fact that business 

advantages and opportunities emanating from the internally stored knowledge (Dvorský et al, 2019) and the human 

resources are considered as the cornerstone of the development (Jašková, 2019). Anderson and Boocock (2002) 

note that self-directed, work-based, and informal learning is dominant in small firms, as it allows increased 

flexibility and adaptability. Due to the stated above, the first important element in this dimension is the (O1) 

Qualification of employees. Firms meet the demand of their customers, through markets, by supplying products and 

services (Liao & Rice, 2010). 

 

When SMEs roll out new products and services, the required market knowledge should be obvious to them, as well 

as the understanding of how to communicate with costumers. Innovation refers to the generation and 

implementation of new market offerings that previously were unavailable to the firm’s customer (Eggert et al., 

2014). The quality of the product is established based on the customers' needs. The right quality is determined by 

the cost of the product and the technical characteristics as suited to the specific requirements (Kumar & Suresh, 

2006). Using customer information contributes to the innovation of SMEs (Keskin, 2006). They have key roles in 

developing product innovations (Forsman, 2011; Zeibote et al. 2019; Korauš et al. 2019). SMEs should use 

innovation in combination with a market orientation in order to achieve superior performance in terms of 

profitability (Salavou, 2002). Stated above requires to know, what is the customers’ demand (O2). 

 

 

In the view of the described context of three dimensions and their elements, we propose the following research 

hypotheses. There is a wide range of studies focused on innovation activities in various contexts observed in large 
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and SME enterprises, but there is a low number of studies focused on the family business. The study of this type of 

enterprise is limited by the data available from these enterprises, due to the fact, that the exact numbers of these 

enterprises are not stated in official registers. Within the first hypothesis, we compared the perception of the stated 

dimension by non-family SMEs and family SMEs. H1: There are statistically significant differences in the 

perceptions of stated elements related to innovative activities toward sustainable entrepreneurship between the 

non-family and family SMEs. 

 

Similarly, the research studies are focused on the individual-sized category of SMEs or their comparison with other 

categories. This research provides a comparison of SMEs’ perception among three main categories of SMEs by 

means of the second hypothesis. H2: There are statistically significant differences in the perceptions of stated 

elements related to innovative activities toward sustainable entrepreneurship among three sized categories of 

SMEs. 

 

The last, third hypothesis is focused on SMEs’ perception of stated dimensions according to the focus of business 

activities of their operation: H3 There are statistically significant differences in perceptions of stated elements 

related to innovative activities toward sustainable entrepreneurship of SMEs between SMEs that doing business in 

Slovak market and those in the international market. 

 

3. Data and Methodology 

 

To fulfill the main aim of the paper, the questionnaire surveys focused on issues of innovative activities of 

agricultural SMEs were realized. Data collection was carried out in 2019 within the Slovak regions. According to 

the Statistical Office of the Slovak Republic, there were 119540 SMEs in the Slovak economy in 2019, of which 

3555 entities represented the agricultural SMEs. The estimation of range selection for the questionnaire survey from 

the number of agricultural SMEs was calculated according to formula (1) from Cochran (1977). 

 

n =
Z2∗p∗(1−p)

e2                                            (1) 

 

Where: n is the requested sample size, Z - the Z value (e.g. 1.96 for 95% confidence level), p - the estimated 

proportion of an attribute that is present in the population (for this research the level of p was calculated using the 

share of agricultural SMEs in the total number of SMEs in the Slovak Republic), 𝑑 - desired level of precision 

and 𝑒 = 3%. We calculated that the requested research sample should be 123 SMEs. For the realization of 

questionnaires surveys with appropriate reliability and accuracy, the questionnaire surveys were distributed among 

200 agricultural SMEs, from which 192 completed the questionnaire correctly. 

 

Whole research sample (structure in Table 2) we sorted according to the type of enterprise (non-family SMEs and 

family SMEs), the sized category (according to the definition of OECD we used three categories of SMEs – 

microenterprises (less than 10 employees), in which the turnover should not exceed EUR 2 million, small enterprises 

(10-49 employees), where the turnover should not exceed EUR 10 million and medium-sized enterprises (50-249 

employees) turnover should not exceed EUR 50 million), the focus of business activities (Slovak market or 

international market). Due to the fact, that there is no official register of the family business in Slovakia, this research 

has a limitation in research sampling. The selection of respondents that belong to family SMEs was realized on the 

principle of snowball method (Heckathor, 2011).  
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From 192 of SMEs (Table 2), 38 (19.79%) belonged to the family business. The highest number of respondents 

(54.69%) in the case of size category of SMEs belonged to the category of micro-enterprises, from which 13.02% 

belonged to family SMEs. In the category of SMEs according to the placement of their conducted business activities, 

the highest number of SMEs (92.19%) belonged to SMEs, which operate in Slovakia, of which 18.75% belonged 

to family SMEs. 
 

Table 2. The structure of research sample 

 

Category Type 
Non-family SMEs Family SMEs Total 

N % N % N % 

Size category 

Micro 80 41.67 25 13.02 105 54.69 

Small 61 31.77 11 5.73 72 37.50 

Medium 13 6.77 2 1.04 15 7.81 

Total 154 80.21 38 19.79 192 100.00 

Focus of business activities 

Slovak 141 73.44 36 18.75 177 92.19 

International 13 6.77 2 1.04 15 7.81 

Total 154 80.21 38 19.79 192 100.00 

 
Source: own research 

 

Respondents were asked to evaluate their perception of individual elements within stated three main dimensions 

that have an impact on their innovative activities toward sustainable development (Table 1). Stated elements were 

selected based on their importance toward the innovative activities of SMEs, as it is described in the previous part 

of this paper (2. Literature review and Hypotheses Development). SMEs' perception of elements that affect their 

innovative activities toward their sustainable development was realized through the assessment on six points scale 

from 0 – does not affect the innovation activity, 5 the mostly affect innovative activities. 

 

The evaluation of obtained results was realized by using the descriptive statistics and parametric and non-parametric 

statistical tests. Using the statistical tests, we verified three hypotheses set out in section 2. Literature Review and 

Hypotheses Development. For the stated research hypotheses’ evaluation, in the first step we utilized the tools of 

the descriptive statistics (relative frequency, mean, standard deviation, and median) of the respondents’ answers. 

The second step consisted of the calculation of the Shapiro-Wilk test (SW), due to the fact that the using of 

parametric test (t-test and one way ANNOVA) depends on normally distribution of variables. If the calculated p-

value of SW test is higher than confidence level (p=0.05), the normality is not rejected and it is possible to use the 

parametric test. Otherwise, a non-parametric alternative to the t-test is used Mann Whitney U test (MWU), for the 

examination of differences between two independent variables, or Kruskal-Wallis test (KW), to compare more than 

two independent variables (Balboni et al., 2013; Nachar, 2008). The results of the used test (SW, MWU, KW, and 

ANNOVA) were significant at 𝑝 ≤ 0.05 for all groups of SMEs. The results of these tests for each group of SMEs 

in the division stated above are provided in the next part of this research. 

 

Results and Discussion 

 

Table 3 presents the results of SMEs’ perception of stated dimensions described by elements (Table 1) related to 

their innovative activities toward sustainable development, depending on the type of enterprise (non-family and 

family SMEs). The results showed that the most of non-family SMEs (27.08%) as well as family SMEs (4.69%) 

perceived as the most important element for their innovative activities the O1 - Qualification of employees 

(3.631.32 in case of non-family SMEs and 3.621.32 in case of family SMEs). The importance of these results 

corresponds to the research of Talebi & Tajeddin (2001) who argued that SMEs, where the owners/ managers have 
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technical and vocational qualifications, are more likely, across the board, to innovate. Also, Demirbas et al. (2011) 

in their research confirmed the necessity of qualified personnel. According to them, firms, where the qualified 

personnel is missing, show a lower propensity to innovate, and thus, the innovation in a smaller manufacturing firm 

is unlikely to succeed. 

 

In respect to the normality tests’ results (the p-value of SW is lower than 0.05 in each case), to investigate for 

differences in each element between non-family and family SMEs, the MWU test was executed. As can be seen 

from Table 3, the MWU test confirms that these two groups of SMEs assigned the same importance to all 

investigated elements. We can accept the hypothesis H1. 

 
Table 3. The perception of elements related to innovative activities by non-family and family SMEs (SMEs’ answers, %) 

 
Element Category 0 1 2 3 4 5 Mean SD Median SW MWU 

T1 
Non-family SMEs 3.13 4.69 9.38 23.44 21.35 18.23 3.35 1.32 3.00 0.00 

0.71 
Family SMEs 1.04 0.52 3.13 5.73 5.73 3.65 3.36 1.30 3.00 0.00 

T2 
Non-family SMEs 6.77 15.10 20.31 21.88 10.42 5.73 2.36 1.34 2.00 0.00 

0.77 
Family SMEs 2.60 3.13 4.69 5.21 4.17 0.00 2.40 1.34 2.00 0.00 

T3 
Non-family SMEs 22.92 9.38 12.50 20.83 6.77 7.81 1.94 1.62 2.00 0.00 

0.16 
Family SMEs 5.21 5.73 3.13 4.69 0.00 1.04 1.89 1.61 1.00 0.00 

NT1 
Non-family SMEs 23.44 9.90 9.90 11.98 13.02 11.98 2.19 1.81 2.00 0.00 

0.73 
Family SMEs 5.73 2.08 2.08 5.73 2.60 1.56 2.28 1.83 2.50 0.00 

NT2 
Non-family SMEs 5.21 1.04 7.81 22.92 23.96 19.27 3.40 1.33 4.00 0.00 

0.18 
Family SMEs 0.52 2.60 1.56 5.73 7.29 2.08 3.40 1.29 3.00 0.00 

O1 
Non-family SMEs 3.13 3.65 6.77 17.71 21.88 27.08 3.63 1.32 4.00 0.00 

0.30 
Family SMEs 0.00 1.56 1.56 6.77 5.21 4.69 3.62 1.32 3.50 0.00 

O2 
Non-family SMEs 6.77 5.21 9.38 23.96 17.19 17.71 3.14 1.45 3.00 0.00 

0.63 
Family SMEs 0.52 2.60 2.08 6.77 5.21 2.60 3.19 1.39 3.00 0.01 

 
Source: own research and calculation in the program Statistica 

 

Within the second hypothesis (H2) we evaluated how the stated elements are perceived by micro, small and medium 

enterprises. For 18.74% of micro-enterprises as well as 11.46% of small enterprises, the most important element 

was O1 - Qualification of employees (3.64±1.37 in case of microenterprises and 3.64±1.30 in case of small 

enterprises). For 2.08% of medium-sized enterprises, the most important element was T1 - Technological processes 

(3.80±1.15). We can notice that between the qualification of employees and technological processes conducted 

within SMEs is a close connection. Technological processes are an important part of innovation activities as well 

as in large enterprises as well as in SMEs. The problem with their implementation in SMEs narrow relates to limited 

human resources. An increase in system complexity, instead, acts in just the opposite way, as it determines the 

necessity of technological coordination between SMEs and their customers (Corso et al, 2003). Our results are 

consistent with the results of Rhee et al. (2010) who pointed on the connection between the learning orientation and 

proprietary technology in an innovative manner. According to them the learning orientation appears to have the 

potential to create intangible assets such as technology in an innovative manner. 

 

Due to the results of normality’s test (𝑝 ≤ 0.05) presented in the Table, in a way to investigate for differences in 

SMEs’ perception among sized categories (micro, small and medium) in the perceived elements, the non-parametric 

test KW can be performed. In case if the p-value of normality’s test is higher than 0.05, the One-way ANNOVA 

was performed, because, this statistical technique requires that the variables should be normally distributed. The p-

value calculated for both tests showed, that if we compared the SMEs’ perception of stated elements from the point 
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of view of their size category, there are no differences in perception of T1 and O1 among agricultural SMEs. Except 

for these elements there are no differences in perception of elements NT1 – Marketing, NT2 – The effectiveness of 

SMEs’ management and the O2 – The customers’ demand. The p-value of calculated tests was higher than the 

confidence level of 0.05 (see Table 4). The differences in SMEs’ perception we observed in case of elements T2 - 

Financial intensity of innovative activities (p=0.05) and T3 - New techniques and equipment used to produce goods 

or services (p=0.01). The T2 was the most important mainly for medium-sized enterprises (3.07±1.39). The 

empirical evidence obtained within our research corroborates the results in the previous studies. Okuneviciute 

Neverauskiene et al. (2020) considered the financial situation as a factor of sustainable competitiveness. The 

financial results of enterprises could spur some of innovation investments (Liao & Rice, 2010). Fundamental source 

for these activities is internal finance (Serrasqueiro et al., 2011), mainly based on profit (Belas et al., 2018). Fabus 

et al. (2019) highlighted the efficiency of financial decentralization mechanisms, which improve the innovation 

capability of firms through government support. Similarly, the T3 was the most important mainly for medium-sized 

enterprises (2.53±1.51). It is related to the fact that the sustainable development of SMEs depends on the successful 

implementation of modern techniques, technologies and using the appropriate equipment. Nowadays, the Industry 

4.0 comes to the forefront (Kordos, 2019), thus the traditional production process takes on a new dimension. SMEs 

need to respond to this trend if they want to keep their competitiveness and achieve sustainable development. 

 
Table 4. The perception of elements related to innovative activities according size category of SMEs (SMEs’ answers, %) 

 
Element Category 0 1 2 3 4 5 Total Mean SD Median SW KW/ANNOVA 

T1 

Micro 3.13 3.13 7.29 16.15 10.94 14.06 54.69 3.30 1.43 3.00 0.00 

0.99 Small 1.04 1.56 4.69 11.98 12.50 5.73 37.50 3.35 1.18 3.00 0.00 

Medium 0.00 0.52 0.52 1.04 3.65 2.08 7.81 3.80 1.15 4.00 0.01 

T2 

Micro 6.77 8.85 10.42 16.15 8.85 3.65 54.69 2.41 1.43 3.00 0.00 

0.05 Small 2.60 8.33 12.50 9.38 4.17 0.52 37.50 2.15 1.15 2.00 0.00 

Medium 0.00 1.04 2.08 1.56 1.56 1.56 7.81 3.07 1.39 3.00 0.14 

T3 

Micro 19.27 9.90 7.29 12.50 1.56 4.17 19.27 1.63 1.58 1.00 0.00 

0.01 Small 7.81 4.17 7.29 10.42 3.65 4.17 37.50 2.28 1.60 2.00 0.00 

Medium 1.04 1.04 1.04 2.60 1.56 0.52 7.81 2.53 1.51 3.00 0.27 

NT1 

Micro 20.31 4.69 6.77 10.94 5.21 6.77 54.69 1.93 1.81 2.00 0.00 

0.11 Small 8.33 6.25 4.17 6.25 8.33 4.17 37.50 2.33 1.74 2.50 0.00 

Medium 0.52 1.04 1.04 0.52 2.08 2.60 7.81 3.33 1.72 4.00 0.02 

NT2 

Micro 4.69 3.13 5.73 13.02 15.10 13.02 54.69 3.28 1.51 4.00 0.00 

0.51 Small 1.04 0.52 3.13 11.98 14.06 6.77 37.50 3.54 1.10 4.00 0.00 

Medium 0.00 0.00 0.52 3.65 2.08 1.56 7.81 3.60 0.91 3.00 0.02 

O1 

Micro 2.08 2.60 5.73 10.94 14.58 18.75 54.69 3.64 1.37 4 0.00 

0.88 Small 1.04 2.60 1.56 9.90 10.94 11.46 37.50 3.64 1.30 4 0.00 

Medium 0.00 0.00 1.04 3.65 1.56 1.56 7.81 3.47 0.99 3.00 0.03 

O2 

Micro 4.69 5.21 6.25 14.58 11.98 11.98 54.69 3.10 1.54 3.00 0.00 

0.89 Small 2.60 2.08 4.17 13.54 8.85 6.25 37.50 3.14 1.37 3.00 0.00 

Medium 0.00 0.52 1.04 2.60 1.56 2.08 7.81 3.47 1.25 3.00 0.12 

 
Source: own research and calculation in the program Statistica 

 

In addition this paper indicates how the SMEs in depending on whether they carry out their activities on domestic 

or international market, perceived stated elements toward dimensions that have impact on their innovative activities 

toward sustainable development (H3). For 29.17% of SMEs with activities on domestic market, the most important 

element for the achievement of their innovativeness is the O1 - Qualification of employees (3.621.32). The same 
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element was the most important for 2.6% of SMEs which carry out their activities at the international market 

(3.731.33).  

 

As it can be seen from Table 5, this result is supported by the calculated p-value of MWU test and ANNOVA (p-

value is higher than significance level 0.05 in each of cases), which confirmed that these two groups of SMEs don’t 

perceive the investigated elements differently. Several studies also confirmed the casual relationships between focus 

of business activities and innovativeness of SMEs (Lee & Lee, 2007; Mahmoud et al., 2016; O'Cass & 

Weerawardena, 2009). SMEs which are able to reflect on the pressure from the external as well as internal 

environment regardless to them conducted activities on domestic or foreign market, they are able to innovate. To 

achieve innovation, it is therefore essential to maintain adaptive behavior, which requires focus on market needs. 

 
Table 5. The perception of elements related to innovative activities according focus of business activities of SMEs (SMEs’ answers, %) 

 
Element Market focus 0 1 2 3 4 5 Mean SD Median SW MWU/t-test 

T1 
Slovak 3.13 5.21 11.98 27.08 24.48 20.31 3.36 1.30 3.00 0.00 

0.96 
International 1.04 0.00 0.52 2.08 2.60 1.56 3.27 1.58 4.00 0.02 

T2 
Slovak 8.85 17.71 22.92 25.52 12.50 4.69 2.32 1.33 2.00 0.00 

0.09 
International 0.52 0.52 2.08 1.56 2.08 1.04 2.93 1.44 3.00 0.40 

T3 
Slovak 26.04 13.54 13.54 25.00 5.21 8.85 1.96 1.63 2.00 0.00 

0.66 
International 2.08 1.56 2.08 0.52 1.56 0.00 1.73 1.49 2.00 0.04 

NT1 
Slovak 27.08 11.46 10.94 17.19 14.06 11.46 2.15 1.79 2.00 0.00 

0.31 
International 2.08 0.52 1.04 0.52 1.56 2.08 2.67 2.06 3.00 0.02 

NT2 
Slovak 5.21 3.13 8.33 27.08 29.17 19.27 3.41 1.32 4.00 0.00 

0.84 
International 0.52 0.52 1.04 1.56 2.08 2.08 3.33 1.54 4.00 0.09 

O1 
Slovak 2.60 5.21 8.33 21.88 25.00 29.17 3.62 1.32 4.00 0.00 

0.74 
International 0.52 0.00 0.00 2.60 2.08 2.60 3.73 1.33 4.00 0.00 

O2 
Slovak 6.25 7.29 10.94 27.60 21.35 18.75 3.16 1.44 3.00 0.00 

0.57 
International 1.04 0.52 0.52 3.13 1.04 1.56 2.93 1.62 3.00 0.07 

 
Source: own research and calculation in the program Statistica 

 

 

Conclusions 

 

The results of our research showed that innovative activities of SMEs are affected by three stated dimensions: 

technological, non-technological, and organizational. Within these dimensions, we identified three main highly 

rated elements that SMEs considered as the most important for the realization of innovative activities in their 

business toward sustainable development (see also in Figure 1).  
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Figure 1. Descriptive statistics of observed elements. 

 
Source: own research 

 

The most important element according SMEs was the (O1) Qualification of employees (3.621.32) This result 

builds on other studies (Keskin, 2006; Mahmoud et al., 2016; Rhee et al., 2010; Talebi & Tajeddin, 2011 and many 

others) that have confirmed the importance of skills, qualification, learning orientation and training in SMEs 

towards increasing of their innovation activities. As confirmed by Polakovic et al. (2015) the education for managers 

and owners of SMEs is important due to the fact, that they usually get education in order to get soft and hard skills, 

which are necessary for achieving the required performance of the organization. 

 

Second important element according to the SMEs’ perception was (NT2) The effectiveness of SMEs’ management 

(3.401.33). Saunila (2014) stated that human factors include the people and social practices as ingredients in 

organizational success, on which the innovative activities depend. In regard to achieving the innovative activities 

at the required level, it is necessary to have person/s in firm, responsible for finding the firms’ innovative 

capabilities. Due to the fact, that innovation activity involves the whole organization and conditions of the 

organizational behavior. 

 

Third, the highly rated element was (T1) Technological processes (3.351.32) and and cyber-security strategies. 

They consist of the ordered sequence of steps that must be followed in order to achieve the innovations. Technology 

is one of the enablers of innovation (Mambula, 2002). The Industry 4.0 approach permitted the creation of such an 

environment in which all elements are continuously and effortlessly linked together. The platform of Industry 4.0 

could provide also for agricultural SMEs the innovative background. On the opposite side, SMEs’ innovative 

activities are affected by obstacles in the innovativeness processes due to the fast development of technologies 

(Zambon et al., 2019), financing these activities, etc. Some of the research studies showed the tendency of SMEs 
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to adopt soft technologies as the operating methods, improvements in production processes, methods, organization 

and the market (Mahemba & Bruijn, 2003; Mambula, 2002) 

 

The understanding of innovation in SMEs has an important economic implication. The innovative activities of 

SMEs are affected by various elements. This paper provides the results of SMEs’ perception of those elements that 

were in the previous research studies identified as fundamental for SMEs’ future development toward sustainability.  

 

As the COVID-19 pandemic continues to create long-term demands for remote work and more online activity, 

SMEs’ must be vigilant in not only maintaining their cyber-security strategies but also in being proactive to prevent 

cyber attacks and address any possible vulnerabilities before they pose a problem. One of the most important lessons 

we all are learning during this pandemic is that we are stronger and more successful when we work together, and 

that is clear in the steps we must take to protect our businesses and to educate the public in proper cyber security. 
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