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Abstract

:

This paper studies specific aspects related to the adoption of Internet of Things (IoT) technologies and the impact they have on the sustainable growth of Small and Medium Enterprises (SMEs) in the Romanian IT industry. It was considered that digital marketing in general, and IoT in particular, have enormous potential for the aforementioned entities, and the acceptance and adoption of IoTs by companies in different sectors can significantly influence the way they operate, leading to sustainable growth. Primary data obtained from quantitative marketing research based on a questionnaire were analyzed. The results showed that although a large proportion of the Romanian IT industry SMEs use advanced marketing technologies, relatively few of those have integrated IoT solutions to date, mainly due to specific cost challenges. Nevertheless, the outcomes highlight that these companies are aware of the IoT’s benefits and place the adoption of such solutions among their priorities in order to achieve sustainable growth of their businesses. Based on the research results, the main proposal for the business environment is to design viable marketing programs for these companies, as well as to allocate resources for business development aimed at educating human resources to effectively address specific internal and external activities through IoT for sustainable development.
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1. Introduction


Small and medium enterprises (hereinafter referred to as SMEs) are one of the essential pillars of the development of the European economy [1] and play an important role in transition economies [2] on their way to sustainable growth [3]. In the Organization for Economic Co-operation and Development (OECD) area, SMEs represent 99% of all business, offer 60% of jobs, and provide between 50% and 60% of added value [4].



In Romania, SMEs represent 99.7% of the total number of companies (slightly below the European average, which is 99.8%), and 65.8% of the total active population is employed by the SMEs (with the European average being 66.6%). From the point of view of average productivity, however, Romanian SMEs register an average of EUR 15,100, below the European average of EUR 44,600 [5].



Based on the values of the five variables of Connectivity, Human Capital, Use of Internet, Integration of Digital Technology, and Digital Public Services, Romania is part of the “Digital Challengers” group of European countries with a low level of digitalization but high potential [6].



The year 2020 has accelerated the process of adopting new technologies, which has become a real challenge for companies, with the digitization of most areas of activity being a priority. From this point of view, Romania ranks 26th in the European Union (hereinafter the EU) in the Digital Economy and Society Index (DESI) ranking published by the European Commission in 2020 [7]. Under the current conditions defined by the novel coronavirus (COVID-19) pandemic, SMEs are under great pressure to find ways to increase the sustainability of their businesses, and the application of Internet of Things (hereinafter referred to as IoT) technologies can support this [8]. According to a study of 1200 European SMEs from the start of the pandemic until July 2020, SMEs that have adopted new digital technologies have had the greatest chances to identify new opportunities for business survival and development, reaching a rate twice as high as those that have not digitized [9].



Romanian SMEs are in the process of transition to industry-specific digital technology 4.0, having the desire and knowledge to implement change in their organizations, but do not yet have sufficient resources [10] to achieve sustainable growth. In addition to financial resources, other barriers indicated by Romanian SMEs include the lack of public financing policies, difficulties gaining access to relevant market information or to new technologies, issues in gathering new partners, and problems in long-term forecasting and in finding qualified human resources [11]. The results of a study conducted on 84 companies in Romania showed that there were no significant differences between SMEs and large enterprises in terms of their attitude towards the integration of IoT-related technologies. However, there were several differences in perception and use, determined by the number of employees and the markets to which they were addressed (regional, national, international) [12].



Based on the above aspects, the authors consider that IoT technologies present an enormous potential for individuals [13], communities (smart cities) [14], and SMEs in Romania, including the evolution of digital marketing, and that their acceptance and adoption by companies from different sectors can significantly influence the ways in which these companies operate and lead to sustainable growth.



As Romanian SMEs generate half of the added value and up to two thirds of the jobs in the nonfinancial economy [15], the authors consider that investigating their current situation and determining the best action plans for achieving sustainable growth represents a major research topic for the Romanian economy.



Therefore, the main purpose of the paper was to analyze specific aspects of the adoption of IoT technologies in marketing activities and their impacts on SMEs from the information technology (IT) industry in Romania, based on the results of quantitative marketing research. IoT technologies can perform multiple roles in a company, providing both operational and strategic support [16], so the marketing research was conducted among employees holding management positions in the marketing or IT departments.



The novelty and the utility of the current study lie in the fact that the contribution of the IoT technologies to Romanian SMEs’ sustainable growth was analyzed. The authors consider Romanian SMEs to be an important segment that has potential but still faces various pain points in implementing and using technologies to achieve sustainability. This raises the need to understand and build an accurate profile of Romanian SMEs to help them implement reliable sustainable growth plans and get the best out of the advanced technologies such as IoT.



The results of the research revealed that although a large proportion of small and medium-sized companies from the Romanian IT industry use advanced marketing technologies, relatively few have so far aimed to integrate IoT solutions, especially due to specific cost challenges. Although IoT technologies are not growing in popularity among SMEs in the IT industry, the research findings highlight their potential, indicating that IoT integration is a priority for these companies’ future sustainable growth. At the same time, the research results proved the impact of the enterprises’ size, both in terms of employees and expansion to new locations, on the adoption of IoT technologies by SMEs from the IT sector in Romania.



In order to achieve the intended goal, the paper is structured into four sections. Specifically, after the literature review, the research methodology is described, followed by the presentation of the research results and related discussions, and the final part includes a series of conclusions and proposals.




2. Literature Review


The transition to Industry 4.0 represents a challenge for SMEs—a challenge with various technological, organizational, and management components. SMEs generally do not have the same opportunities as multinational enterprises. However, they have some advantages, such as “lower expectation profitability” and a simpler organizational system [17]. Studies have shown that SMEs do not use all the resources associated with Industry 4.0; they are often limited to cloud computing or the Internet of Things [18]. The main barriers for them are a lack of knowledge and the lack of strategic long-term plans [19]. Adopting new technologies, and innovation in general, acts as a “catalyst” for the sustainable growth of SMEs [20] and has positive effects on their performance [21]. At the same time, SMEs with a stronger orientation towards innovation could benefit from “external knowledge sourcing”, a form of inbound open innovation [22].



Nowadays, we are increasingly witnessing the penetration of the new technologies into everyday life [13], and IoT technologies are considered a “universal panacea” [23], a “power that promises to change the future” [24], a strategy for survival and for sustainable growth of SMEs [25]. IoT is an increasingly used concept that has raised the interests of researchers [26,27], even if there is not a generally valid definition yet [28]. Essentially, it is an interconnected network of intelligent objects capable of transmitting the data via cable or wireless technologies [29]. IoT applies in various fields and sectors of activity (transport, health, governance, education, trade, agriculture, industry etc.) becoming a powerful weapon in competitive struggle [27,29,30], or even a great business opportunity [31]. IoT-type solutions have become increasingly affordable and companies use them to quickly and efficiently adapt to market changes, improving consumer experiences [32]. Given the potential of the IoT in providing business opportunities and job creation, several national and European policies have been put in place to enable companies to be trained in the adoption and diffusion of such technologies [1]. These technologies are connected with other particularities of e-business, such as ”changing the nature of entry threats, suppliers’ power, buyers’ power, threats from substitutes, and rivalry among existing firms” [33]. Solely investing in IoT does not guarantee the long-term success for the companies, as this should be correlated with other physical, managerial, and organizational resources [34]. The emergence and development of the new technologies require firms to rethink and innovate their business models [35,36,37,38,39], and to transform them into sustainable ones [40], by using service-oriented digitized approaches [41]. Both innovation-based and efficiency-based business models lead to increased performance for the SME, but in the countries which have stronger capabilities in firms it is the innovation that prevails, while the size of the SME emphasizes the efficiency [42]. The business models are reformulated so that firms sell the so-called “outcome-based services”, and not products, thus guaranteeing the delivery of the “performance outcomes of products” [43]. To perform all these changes and to benefit from the opportunities that the IoT can bring, the companies have to go through a structural transformation of their processes to develop the necessary skills and to be convinced that the IoT fits their goals [44]. Business models should be designed based on the opportunities offered by Industry 4.0 (some researchers are calling it the “IoT Industry”) [45]. The SMEs use different strategies for the implementation of Industry 4.0, and these strategies depend on the “internal motivation towards implementing Industry 4.0 and on the company’s structural and technological characteristics” [46].



At the organizational level, the IoT involves long-term changes, the introduction of these new technologies having a short- and medium-term impact on the organizational process. At the individual level, the IoT can lead to increased employee stress and to rejection, as it requires the development of new skills [47]. The determinants of digitalization consist in the process engineering, digital culture, new technologies, central positioning of the customer, and digital marketing [48].



Some studies emphasize that the IoT contributes to the sustainable business performance of SMEs [25,49], as it allows for the better management of resources and a greater flexibility to adapt to the market conditions [50], and it improves the productivity and competitiveness of an enterprise [51]. However, the IoT looks rather complicated [52], and the decision to adopt IoT-type solutions involves a series of relatively high-cost investments, such as investments in technology acquisition and maintenance, as well as serious investments in employees training to allow for the use of the new technologies with optimal results [53]. A proper digital transformation is based on sensing and learning capabilities [38], and it requires the proper technology for the resilience of the systems [54]. Researchers have identified four stages regarding the involvement of SME in the adoption of the new digital technologies: digital awareness, digitization demand, digital collaboration, and digital transformation [55]. The adoption of IoT by SMEs is also linked to certain contextual factors and predictors such as: the competitive advantage, the management support, the external pressure of consumers and partners, and, ultimately, the government support [56]. The new context determines the market strategies of the companies to be oriented towards the digital and content marketing, which represent more different and effective concepts compared to the classic marketing approaches [31,57]. For instace, when promoting the ICT products in the online environment, it is better to emphasize the idea of quality, so the products to be perceived as more reliable for the consumers [58].



The change comes as a necessary adaptation to the upgrade in the lives of the consumers, who spend progressively more time online and who have different expectations from the providers, so the integration of digital tools becomes a condition for the survival of companies on the market [59], allowing them to be more receptive and efficient [32]. Digital marketing is defined as a process which involves the continuous adaptation of technology through which the companies collaborate with the customers and the partners to create, support, and deliver value for all the stakeholders [60]. Solutions such as Artificial Intelligence and the IoT are increasingly integrated into marketing strategies in order to better understand the consumers’ behaviors and habits, to create relationships [12,52,57,61], to increase their loyalty [62], to provide an immediate answer to customer demands [63], and ultimately to generate value for firms [52]. Likewise, digital marketing can reduce the costs and increase the capabilities to gain competitive advantage [39].



Studies on the adoption and integration of digital marketing by SMEs show that numerous SMEs are not aware of the potential the digital marketing detains, they lack sufficient knowledge and financial resources, they show deficiencies in the analysis of external environment, and, therefore, they miss the benefits and opportunities that these new tools offer [64,65,66]. Furthermore, the SMEs do not perceive the competitive advantage that can be gained by a better knowledge and understanding of the needs and behaviors of the consumers by using digital marketing technologies [67]. However, 2020 studies show that the top SMEs in the EU are increasingly taking advantage of the tools offered by digital marketing to create strong brands and secure sustainable growth [68].




3. Methods and Materials


In order to achieve the proposed goal, quantitative marketing research was performed. The primary data collection was based on the online distribution of a questionnaire. Data were analyzed in order to identify the integration and contribution of the IoT technologies to the marketing activities of SMEs from the Romanian IT industry.



3.1. Research Objectives and Hypotheses


The research objectives aimed to determine the degree of use of the digital marketing and advanced marketing technologies (such as the IoT solutions) in the SMEs of the IT industry in Romania.



The following objectives were considered appropriate in order to achieve the proposed goal:




	
To quantify the degree of knowledge and understanding of the term “IoT” by the SMEs.



	
To identify the types of advanced digital marketing technologies that SMEs use the most.



	
To determine the perception of the employees in management positions, in marketing or IT departments within SMEs on the use of the marketing budget for the IoT technologies.



	
To establish the integration level of IoT technologies in SMEs.



	
To identify the most important activities for which the respondents want to use the marketing budget.



	
To determine the marketing activities that contribute to the development of effective digital marketing strategies on the IT market.








Some hypotheses were formulated to identify the perceptions of the respondents, to determine the current situation of the companies, to know their future plans and the influence factors related to the IoT. The hypotheses were defined as follows:




	
There is no connection between the companies’ expansion to new locations and the integration of advanced marketing technologies (1st hypothesis).



	
There is no connection between the size of the companies based on the number of employees and the level of importance considered for IoT integration in digital marketing campaigns (2nd hypothesis).









3.2. Sample Structure and Data Collection


According to the SMEs Definition User Manual [69] developed by the European Commission, SMEs are companies with less than 250 employees and a turnover which does not exceed EUR 50 million, or a total annual balance sheet below EUR 43 million. As an analysis of the Romanian market was targeted, only the domestic and autonomous SMEs were considered, these being defined as enterprises that do not have capital or voting rights in a percentage higher than 25% in another company, and no other company holds more than 25% of its capital or voting rights [69]. The official statistics on the autonomous SMEs on the Romanian market show that, in 2020, there were 1016 active enterprises in the IT industry according to the previously defined criteria. Therefore, it was possible to apply a structured random sampling method to the research population, which in this case, is finite [70].



In order to identify the autonomous SMEs of the IT industry in Romania, official data were used and the researchers generated a list of all companies of interest. A series of filters were applied to create the final database, as follows:




	
Fields of activity-including the following selections (National Classification of Economic Activities—NACE-codes):




	∘

	
6201 Computer programming activities




	∘

	
6202 Computer consultancy activities




	∘

	
6203 Computer facilities management activities




	∘

	
6209 Other information technology and computer service activities









	
Capital participation—with a minimum of 75%



	
Employees—between 1 and 249 (inclusive)



	
Turnover—between 0 and EUR 50 million (inclusive)








Given the known size of the population, the authors determined the sample size in two steps.



The first step was to determine the sample size for a large/unknown population using Cochran’s formula (Equation (1)):


   n 0  =    z 2  × p × q    E 2     



(1)




where:




	
n0 = recommended sample size according to Cochran’s formula



	
E = accepted error (%)



	
z = value in the distribution table for α = 0.05



	
p = estimated proportion of an attribute that is present in the population



	
q = 1 − p, estimate of variance.








As the p and q values are unknown, the authors considered the maximum level they can reach. In this case, the values were the following (Equation (2)):




	
p = 50%



	
q = 50%



	
E = ± 5%



	
z = 1.96 (for a 95% confidence level and the accepted error value α = ± 5%).










  n =     1.96  2  × 50 × 50    5 2    = 384  



(2)







As a second step, the sample size was corrected and adapted for a smaller, known population, using the formula in Equation (3):


  n =    n 0     1 +       n 0  − 1    N     



(3)




where:




	
n = adjusted sample size



	
n0 = recommended sample size according to Cochran’s formula



	
N = population size










  n =   384    1 +      384 − 1     1016     = 279  



(4)







Thus, for a 5% error, the sample size would be equal to 279 companies (Equation (4)). As shown, the adjustment (also called finite population correction) led to a reduction of the sample size.



Ultimately, 258 valid answers were obtained, the error in this case being calculated according to the formula in Equation (5):


  E = ±      z 2  × p × q   ×   N − n     n ×   N − 1        



(5)






  E = ±       1.96  2  × 50 × 50 ×   1016 − 258     258 ×   1016 − 1       = ± 5.27 %  



(6)







The final sample for quantitative research comprised 258 respondents. Thereby, the answers received from a large number of respondents allow the extrapolation of the results to the entire research population for an acceptable margin of error (Equation (6)).



Data concerning the research population and the sample structure, according to the two main criteria—the size of the companies and the field of activity, NACE code is presented in Table 1 and Table 2. While the sample could not be declared valid according to the first criteria (size of the companies), mainly because of the reticence (for companies with 1–9 employees) and willingness (for companies with 150–249 employees) of the companies to provide answers, the authors chose an extra criterion to validate the sample (the field of activity), and applied the t-Student statistical test accordingly.



To test whether these differences (sample versus research population structure) are statistically significant, the t-Student test was performed based on the following hypotheses:




H₀: The sample structure according to the field of activity is equal to the structure of the research population (π = p)






H₁: The sample structure according to the field of activity differs from the structure of the research population (π ≠ p),





Where π represents the percent of companies (relative frequency) at the level of the research population and p represents the percent of companies at the level of the sample.



The differences between the two percentages (at the research population and the sample level), calculated with the formula below (Equation (7)), are considered insignificant if the null hypothesis (π = p) is accepted. The sample is valid in this case.


    t obs   =     p − π   S p     =     p − π       p ×   100 − p    n         



(7)







In order to be able to compare the observed quantity with the theoretical one, and to make the optimal decision regarding the acceptance of one of the tested hypotheses, the authors first calculated tα;df, for α = 0.05 and a number of degrees of freedom df = n−1, the final value being equal to 1.969.



Taking into consideration the criterion regarding the number of employees while applying the t-Student test, the differences between the percentages of the population and those of the sample are significant (Table 1), and the sample cannot be considered valid. In this particular case, it was sought to validate the sample from the activity point of view (NACE code) (Table 2).



Various steps were followed in order to be able to validate the sample based on the second criterion. The value of  t obs was calculated for all the NACE codes considered and compared with the theoretical value of tα;df.



The following result was obtained for the field of activity with NACE code 6201 (Equation (8)):


    t obs   =     69.3 − 70       69.3 ×   100 − 69.3     258         = 0.084  



(8)







The following result was obtained for the field of activity with NACE code 6202 (Equation (9)):


    t obs   =     20.5 − 19       20.5 ×   100 − 20.5     258           = 0.237  



(9)







The following result, shown in Equation (10), was obtained for the field of activity with NACE code 6203:


    t obs   =     1.8 − 2       1.8 ×   100 − 1.8     258         = 0.291  



(10)







In Equation (11) is shown the result obtained for the field of activity with NACE code 6209:


    t obs   =     8.4 − 8       8.4 ×   100 − 8.4     258         = 0.231  



(11)







Comparing the critical ratios obtained for all four of the NACE codes with the theoretical value, it resulted that tobs < tα;df for all the analyzed cases. Therefore, following the application of the t-Student test in the case of percent, the sample could be declared valid according to the field of activity.



The high geographical dispersion of the studied companies led to the application of the questionnaire through the Computer Assisted Web Interviewing (CAWI) technique. The questionnaire was completed using the Google Forms application, part of the web-based Google Docs Editors suite developed by Google LLC, and it was active for 11 weeks. The data collection period was June–August 2020. The questionnaire included 22 questions, of which 18 aimed at collecting information related to the digitization of the SMEs of the IT industry in Romania, and the 4 final questions aimed to characterize both the respondents and the studied companies. The coding and the final database creation were manually processed. Data was analyzed using the IBM Statistical Package for Social Sciences (SPSS) program, v.19, New York, NY, USA.




3.3. Applied Methods


The authors performed two statistical tests to verify the two hypotheses of the paper. Firstly, the authors tested the 1st hypothesis assuming that there is no connection between the companies’ expansion to new locations and the integration of advanced marketing technologies. To verify this assumption, the authors used the Chi-Square method. The main reason for this is that the Chi-Square tests are used for testing the relationships between categorical variables in the population which are independent. Therefore, the authors used the cross-tabulation in order to visualize the distribution of the two considered variables. The Chi-Square test compares the observed pattern of the responses to the expected pattern [71]. By expected pattern, one would understand the pattern if the considered variables were truly independent from each other. The Chi-Square statistics model is shown in Equation (12):


   X 2  =   ∑   i = 1  r    ∑   j = 1  c      (  O  i j   −  E  i j   )    E  i j        2   



(12)







Whereas,




	
   O  i j     refers to the observed frequencies for the contingency table placed at the intersection of the row i and the column j;



	
   E  i j     denotes the expected frequencies for the contingency table placed at the intersection of row i and column j.








The value obtained is compared with a theoretical value from the distribution table of Chi-Square according to the degrees of freedom (df) calculated using the formula in Equation (13).


  d f =   i − 1   ×   j − 1    



(13)







To test the second stated hypothesis, which assumed that there is no connection between the size of companies based on the number of employees and the level of importance considered for the IoT integration in digital marketing campaigns, the authors chose to apply a nonparametric test (the Median Test) to assess whether the independent groups differ in central tendency. The principle of this method is that if the samples have the same median, they should have approximately the same proportion of observations above and below the median, irrespective of their distributions [72]. The calculation steps follow the Chi-Square method, with the amendment that the values at the sample level are distributed according to their position in relation to the median, and the contingency table is computed consequently.





4. Results and Discussion


In the Romanian market, the integration of advanced or new marketing technologies such as IoT, Artificial Intelligence, or Bots, can be a challenge in terms of specific costs, especially for the SMEs [53]. In comparison to other countries across Europe, there are studies emphasizing that Romania is still not ranked highly in terms of digitization, taking the second to last place after Bulgaria. Nevertheless, the country proves a strong growth potential in the “digital economy” [6].



The current marketing research revealed that although the IoT concept is not very popular among the SMEs of the IT industry as in other studies [64,65,66,67], it has fantastic potential because the IoT adoption and integration is a priority for the future. More than half of the analyzed companies (64.2%) already integrated some of the new technologies into their marketing processes, as other studies revealed [68]. Although the most popular technology among the analyzed companies is Artificial Intelligence, two companies had integrated the IoT technologies.



Another question aimed to identify whether SMEs in the Romanian IT industry integrate advanced marketing technologies. The results show that only 36% of the SMEs integrate technologies such as IoT, Artificial Intelligence, etc.



In order to identify the opinion of the respondents regarding the activities they use the most in order to develop an effective digital marketing strategy, an ordinal scale (semantic differential) was used, where 1 means “To a very small extent” and 5 “To a very large extent”.



As shown in Figure 1, the activity related to “Defining a clear budget for the marketing digitalization”, obtained the highest score, with an average of 4.11 points on a scale from 1 to 5; the IoT solutions were evaluated with the lowest score. There are several factors that can determine the low interest in the integration of IoT, the influence of certain variables being analyzed in the hypothesis testing section.



However, when discussing the marketing budget utilization plan, the IoT Integration in marketing activities is at the top of the preferences among the interviewees. In order to identify the most important actions for which the respondents want to use the marketing budget in the near future, the authors used a question constructed on the nominal scale with multiple-choice possibility.



It can be seen in Figure 2 that the “IoT Technologies integration” occupies the second position, nominated by 18.6% of respondents. The result is an optimistic one, showing an increasing trend in terms of IoT adoption among the SMEs of the IT industry in the Romanian market.



To identify the factors that influence the current or future integration of the IoT, the two hypotheses were tested.



The first hypothesis aimed to identify a possible connection between the advanced marketing technologies integration and organizations’ expansion to new locations (the number of new locations opened by the companies). To test the hypothesis, the following were considered: a binary variable related to the integration of advanced marketing technologies by the organization and a nominal one with a single answer, which allowed for the determination of the size of the organization in terms of expansion to new locations.



According to the results presented in Figure 3, it was found that, at the sample level, the companies that do not expand their activities to new locations integrate advanced marketing technologies to a very small extent in their activity, while the companies with expanded activities in more than four locations do so to a greater extent. The situation is generated, firstly, by the available budget, because a company that manages to operate in several locations is considered to be a company with a greater financial power. At the same time, covering a wider segment of customers, in several geographical areas, can lead to a higher demand to follow the latest trends in technology. However, by comparing the number of companies that activate in a single location that integrate advanced marketing technologies with the organizations that have expanded their activities to two, three, or four new locations, a downward trend can be observed. Thus, it can be assumed that a company can afford to technologically grow only after it has reached a certain target; in this case, after the company has managed to expand its activity to more than four locations. The data results for the graphical representation in Figure 3 is available in Table A1 from Appendix A.



Thus, the analysis emphasized the differences among the two groups, suggesting a possible connection between the variables. Therefore, the Chi-Square method was used to test the statistical significance of this connection. The authors started from the null hypothesis, which assumed that there is no connection between the companies’ expansion to new locations and the integration of advanced marketing technologies (H0). The test results are stated in the table below (Table 3).



The value of    Χ  c a l c  2    obtained by applying the test is equal to 11.185, which was compared with the theoretical value of    Χ  20 , 0.05 , 4  2    = 9.488. Since    Χ  c a l c  2    >    Χ  20 , 0.05 , 4  2   , the null hypothesis, H0, is rejected, and this means that it can be guaranteed for a 95% probability that there is a connection between the integration of advanced marketing technologies and the companies expanding to new locations. The decision can also be made considering the minimum level of significance for which the alternative hypothesis (H1) can be accepted (Asymp. Sig = 0.025 < α = 0.05).



The second hypothesis highlighted the relationship between the size of organizations in terms of the number of employees and their relationship to the importance of the IoT integration in the area of marketing activities, especially to generate effective digital marketing strategies. The authors started from the premise that there is no well-defined connection between the size of companies in terms of employees and the level of importance given by the company to the IoT integration in the digital marketing strategy (H0). Two variables were considered: the IoT integration into the digital marketing strategy, and the size of the SMEs in terms of number of employees.



The results obtained (Figure 4, and Table A2 in Appendix A) emphasize that, at the sample level, the percentage of organizations with 150–249 employees that consider the integration of IoT in the digital marketing strategy to be very important, is higher than that of the companies with a lower number of employees. At the same time, the number of organizations with fewer than 50 employees that consider the IoT integration to not be important at all for their digital marketing strategy is larger than that of the larger companies. The analysis of the data in the table suggests the existence of differences between the groups, meaning that there may be a connection between the two variables. A statistical test was applied to determine the statistical significance of the connection. Since the test variable is measured on an ordinal scale and the identification variables consists of four groups, the authors applied the Median test.



Following the performed analyses in Table 4 and Table 5, it was determined that the median is given by the answer “Important”. The value of    Χ  c a l c  2    obtained by applying the test is equal to 13.666, which was compared with the theoretical value of    Χ  20 , 0.05 , 3  2   , which is equal to 7.814. Given that    Χ  c a l c  2    >    Χ  20 , 0.05 , 4  2   , the authors reject the null hypothesis, H0, and accept the alternative hypothesis, H1, which means that it can be guaranteed for a 95% probability that there is a connection between the size of the companies depending on the number of employees and the level of importance considered for the integration of IoT technologies in the digital marketing campaigns. The same decision can be made based on the minimum level of significance for which the alternative hypothesis (H1) is accepted (Asymp. Sig = 0.004 < α = 0.05).




5. Conclusions and Proposals


In order to be competitive and grow in a sustainable manner, the SMEs must be innovative and adopt new technologies so that innovation becomes the driving force of their development [51]. The information presented approves the results of other research published in the literature on the issue of digitalization in general, but also on the IoT integration in particular, especially for SMEs [23,32,53,64,65,66,67,68]. The research identified and complexly analyzed the opinions, behaviors, and attitudes of the representatives of the Romanian SMEs of the IT industry by approaching the adoption of the IoT technologies as a manner for such companies to achieve sustainable growth strictly in terms of internal processes, taking into account the opinions of people that are directly involved in the organization actions, such as internally specialized staff. The SMEs represent an important segment of the Romanian economy, which even if it presents great potential, still struggles to find and implement innovative and sustainable strategies in order to achieve growth [2,10]. Thus, the novelty and utility of the study consists in rigorously analyzing the Romanian SMEs in terms of assessing and using the technology for sustainable growth. Moreover, the study benefits the decision makers (of both SMEs and the government) in terms of creating sustainable growth plans and strategies in which advanced technologies such as the IoT to be exploited to their full potential.



The results obtained can be useful for both the business and academic environment because, referring to the investment in advanced technologies, it is observed that over half of the companies do not integrate technologies such as the IoT.



Given the current trends in the transformation of universities into entrepreneurial universities, academia can also make an important contribution, by offering consultancy in various field, for the sustainable development of SMEs, by initiating collaborations that can benefit both partners [73,74].



However, the integration of the IoT ranks second in the top of preferences when it comes to using the marketing budget in the future. The research proved that there is a connection between the expansion to new locations by the companies and the integration of advanced marketing technologies. Thus, the geographical expansion of the company can also support the development from a technological point of view. On the other hand, the size of the company in terms of employees influences the perception of the importance of the IoT integration. The SMEs with over 50 employees consider this aspect to be important for the development of an effective digital marketing strategy. In this regard, the authors suggest the business environment the design of viable marketing programs, as well as the allocation of resources for the business development, aimed at educating the human resources, to be able to effectively address the specific internal and external activities through the IoT. The existence of coherent development plans could lead to the rapid growth of the popularity of the IoT technologies by using the existing resources of the companies, combined with the allocation of some new resources (in terms of staff, technologies, know-how etc.).



The research has certain limitations. The main limitation was the particularities of the studied companies and the reluctance of some employees of the SMEs in the IT industry to respond. The inability to assist the respondents in real-time, and the distribution of questionnaires strictly in the online environment are other limiting conditions of this research. For the smaller (1–9 employees) and relatively new SMEs on the market, there was fear and refusal to answer certain questions, which resulted in a series of incomplete questionnaires, and thus in a slightly increased margin of error for the sample (5.27%).



Future research directions should aim at conducting studies to determine how companies will be able to address in a more efficient manner the issues related to the specific internal and external activities by using the IoT technology, in order to achieve a sustainable growth. The results of such studies should provide companies with support in developing marketing programs that are properly adapted to the market changes, and by coherently developing educational policies for employees. Another important topic recommended by the authors refers to monitoring the integration process of the new marketing technologies within the companies, in order to identify the optimal time for the adoption, and the resources involved in this process.
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Table A1. The situation of SMEs that have integrated advanced marketing technologies.
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Number of Locations

	
Integration of Advanced Marketing Technologies

	
Total




	
No

	
Yes






	
1

	
40.2%

	
27.7%

	
35.7%




	
2

	
22.0%

	
14.9%

	
19.4%




	
3

	
12.2%

	
12.8%

	
12.3%




	
4

	
6.1%

	
8.4%

	
7.0%




	
More than 4

	
19.5%

	
36.2%

	
25.6%




	
Total

	
100.0%

	
100.0%

	
100.0%
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Table A2. The importance of IoT integration in digital marketing strategy depending on the size of the company.
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Integrating IoT into the Digital Marketing Strategy

	
Size–No. of Employees

	
Total




	
1–9

	
10–49

	
50–149

	
150–249






	
Not important at all

	
3.6%

	
5.3%

	
0.0%

	
0.0%

	
2.3%




	
Less important

	
7.3%

	
5.3%

	
6.7%

	
11.8%

	
7.8%




	
Neutral

	
14.5%

	
24.0%

	
26.7%

	
17.6%

	
20.9%




	
Important

	
40.0%

	
42.7%

	
40.0%

	
20.6%

	
35.7%




	
Very important

	
34.5%

	
22.7%

	
26.7%

	
50.0%

	
33.3%




	
Total

	
100.0%

	
100.0%

	
100.0%

	
100.0%

	
100.0%
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Figure 1. Important activities for developing an effective digital marketing strategy. 
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Figure 2. Actions targeted for the use of the marketing budget. 
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Figure 3. The situation of SMEs that have integrated advanced marketing technologies. 






Figure 3. The situation of SMEs that have integrated advanced marketing technologies.



[image: Sustainability 13 06357 g003]







[image: Sustainability 13 06357 g004 550] 





Figure 4. The importance of the IoT integration in digital marketing strategy depending on the size of the company. 
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Table 1. The structure of the studied companies according to the number of employees.
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	No. of Employees
	No. of SMEs in the Total Population
	% of SMEs in the Total Population
	No. of SMEs in the Sample
	% of SMEs in the Sample





	1–9
	555
	55%
	54
	21%



	10–49
	318
	31%
	75
	29%



	50–149
	108
	11%
	59
	23%



	150–249
	35
	3%
	70
	27%



	Total
	1016
	100%
	258
	100%
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Table 2. The structure of the companies studied according to the field of activity.
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	NACE Code
	Number of SMEs in the Total Population
	The Share of SMEs in the Total Population
	Number of SMEs in the Sample
	Share of SMEs in the Sample





	6201
	714
	70%
	179
	69.3%



	6202
	198
	20%
	52
	20.5%



	6203
	18
	2%
	5
	1.8%



	6209
	86
	8%
	22
	8.4%



	Total
	1016
	100%
	258
	100%










[image: Table] 





Table 3. Chi-Square test results.
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	Values
	Degrees of Freedom
	Level of Significance





	Pearson Chi-Square
	11.185
	4
	0.025



	Likelihood Ratio
	11.077
	4
	0.026



	Number of valid cases
	258
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Table 4. Frequencies observed below and above the median level.
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Frequencies




	

	
Size-Number of Employees




	
1–9

	
10–49

	
50–149

	
150–249






	
>Median

	
19

	
17

	
16

	
34




	
≤Median

	
36

	
58

	
44

	
34
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Table 5. Median test.
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Test Statistics






	
Sample size

	
258




	
Median

	
4




	
Hi square test value

	
13.576




	
Degrees of freedom

	
3




	
Level of significance

	
0.004
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