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Abstract

SMEs are essential players for iron and mining industries that create
high value-added products for economies. However, since these
businesses lack financial assets compared with larger enterprises,
they are more likely to be in bankruptcy. Since technology-enabled
marketing channels might increase sales, revenues, and performance
of these businesses, they might provide SMEs with opportunities to
cope with bankruptcy problems. In this regard, this paper aims to
investigate and explore whether the usage of technology-enabled
marketing tools by SMEs reduce their probabilities to face
bankruptcies or not. Moreover, as age and size are determinant
factors for firms' survival, this paper also considers these variables
in the analyses. The researchers employed a questionnaire to collect
data from 1156 Czech, Slovak, and Hungarian SMEs operating in
various industries such as iron and mining to hit these targets. To
make the analyses, the researchers perform Binary Logistic
Regression analyses in SPSS statistical program. These analyses
prove the nonexistence of the association between the usage of
technology-enabled marketing tools and firm bankruptcies. This
statement is valid for companies of any age and size. On the other
hand, the research finds some significant results regarding the firm's
specific characteristics and bankruptcies. These results differ in a
country-based context. These results might be related to the volume
of financing for SMEs, the industry that SMEs operate, and the age
and managerial experiences of owners/managers. The
implementations of policymakers, such as having better bankruptcy
laws and policymakers' collaborations with other players such as
universities, might decrease the volume of bankruptcies and
stimulate the use of technology-enabled marketing channels by
SME:s.
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Introduction

Small and medium-sized enterprises (SMEs) serve a fundamental purpose for the economy's development
since they help countries overcome unemployment problems and create high value-added products such as iron
and mine. For instance, 17 500 SMEs operating in mining and quarrying employ 413000 people in the EU
(Eurostat Statistics, 2017). However, compared to larger SMEs, the number of SMEs that go to bankruptcy is
greater than the larger firms because SMEs have lower financial assets and financial power than their larger
counterparts, which increases the concerns of many entrepreneurs regarding their survival. In this context, the
usage of technology-enabled marketing channels might enable SMEs to survive by overcoming bankruptcy
issues since a positive relationship exists between adopting marketing technology channels by SMEs and their
growth (Eze et al., 2019; Amjad et al., 2020).

In this regard, this paper aims to analyze whether the usage of technology-enabled marketing tools by SMEs
makes them prevent themselves from bankruptcy. The researchers separately analyzed 1156 SMEs from the
Czech Republic, Slovakia, and Hungary regarding their operational location to fulfill this aim. According to
Dvorsky et al. (2020), every fifth business in the South Moravian Region, every sixth company in the Czech
Republic's Prague regions, and similarly, every sixth firm in Slovakia has bankruptcy risk. Thus, analyzing this
fact in different countries and SMEs from the mining and iron industries might make this paper create value
addition for academic literature.

Technology-enabled marketing tools consist of internet platforms such as websites and e-mails (Kumar et
al., 2015; Taiminen & Karjaluoto, 2015) that make SMEs have easier access to different markets (Madill et al.,
2010). Moreover, these platforms enable SMEs' opportunities, such as making advertising and sales activities
(Kumar et al., 2015) and providing some information about their goods and services to their local, global
customers (Madill et al., 2010). Technology-enabled marketing channels provide less costly business solutions
regarding their marketing activities than traditional marketing methods (Amjad et al., 2020). Concerning
bankruptcy, it is an undesirable status for businesses since they cannot pay their debt and fulfill their liabilities
(Svabova et al., 2020; Tobback et al., 2017). Financial risks (Hudakova et al., 2018; Kozubikova et al., 2017)
such as the lower amount of working capital (Dvorsky et al., 2019), and assets (Milosevic et al., 2019), poor risk
management (Khan et al., 2020; Belas et al., 2020), lack of planning (Ajaz Khan et al., 2019), the efficiency of
legal, political, and financial environments (Mc Namara et al., 2019) are some of the main reasons for
businesses' bankruptcies and failures.

On the other hand, firm characteristics such as age and size have also been considered as determinant
factors for success (Mabenge et al., 2020), performance (Mabenge et al., 2020; Soltani et al., 2013), the usage of
digital marketing channels (Taiminen & Karjaluoto, 2015), failure and bankruptcy of firms (Susi & Lukason,
2019; Higashi et al., 2020). Therefore, this paper also considers the firms' specific factors such as age (the length
of doing business) and size to examine whether these variables are determinant factors in the relationship
between SMEs' bankruptcy and their usage of technology-enabled marketing tools. In this regard, the research
questions might arise: Does the usage of technology-enabled marketing tools by SMEs decrease their
probabilities to go to bankruptcy? Moreover, this paper also tries to answer the following research question:
whether the usage of technology-enabled marketing tools by SMEs decrease their probabilities to go to
bankruptcy depending on their size and age?

The remaining sections of this paper are structured as follows. Material and Methods clarify the creation of
hypotheses and the methodological approaches that the researchers follow. Section 3 gives details about this
paper's results, while section 4, Discussion, highlights the main findings, potential reasons for these results, and
suggestions of the researchers related to policy implications. In section 5, the paper summarizes the major vital
points of the paper and mentions the limitations of this research.

Material and Methods

Material

When using mobile marketing tools, SMEs can apply for some promotions and provide more products and
services that increase their sales and revenues (Eze et al., 2019). Therefore, firms are more likely to face
bankruptcy problems if they lack marketing activities (Milosevic et al., 2019). Moreover, Wei et al. (2018)
highlight that enterprises' lack of online platform usage might make them experience bankruptcy issues.
Similarly, Amjad et al. (2020) state that one of the reasons for enterprises' failure is the lack of entrepreneurial
activities regarding marketing. Pineiro-Sanchez (2020) also emphasizes the importance of using marketing-
oriented IT resources to survive businesses. Moreover, businesses' inefficient marketing and management
strategies and marketing investments might be the reasons for business failures (Dvorsky et al., 2020). By
considering the above empirical studies, one of the hypotheses is as follows:

HI: There is a negative relationship between the use of technology-enabled marketing tools by SMEs and
their bankruptcy.
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Since smaller firms have lower financial power (Higashi et al., 2020), assets (Higashi et al., 2020; Lucanera
et al., 2020), profitability, and reduced opportunities to receive external finance (Lucanera et al., 2020), they are
more likely to go bankrupt in comparison with larger businesses (Cultrera & Bredart, 2016; Higashi et al., 2020;
Lucanera et al., 2020).

Similarly, due to more financial power, assets, and competencies, larger firms are more likely to be aware
of market opportunities. They can receive more benefits from these opportunities by hiring talented employees
who can create new devices, IT programs, and new technological initiatives (Delerue & Cronje, 2015). For this
reason, compared to smaller firms, larger firms are also more open to changes, new technological tools,
innovative actions such as usage of innovative marketing tools, and applying more activities regarding marketing
innovation (Delerue & Cronje, 2015; Mabenge et al., 2020; Rasiah et al., 2010). In this regard, using technology-
enabled marketing tools and social media channels by larger firms is more available for these enterprises than
their smaller counterparts. Since SMEs have more abilities, competencies, and resources, they are more likely to
use the technology-enabled marketing tools to have more revenues and face lower probabilities of being
bankrupt. All these facts mentioned above make this paper set a hypothesis as follows:

H2: A negative association exists between using technology-enabled marketing tools by larger sized SMEs
and their bankruptcy.

Since older firms have more abilities, competencies, and experiences (Dobbs et al., 2014; Higashi et al.,
2020), they can have more revenues, assets, and lower debts (Lucanera et al., 2020). Therefore, they are more
likely to survive (Higashi et al., 2020) and less likely to go bankrupt than their younger counterparts (Cultrera &
Bredart, 2016; Lucanera et al., 2020).

On the other hand, compared to younger firms, older SMEs have more abilities to perform innovative
activities since they have already set a relationship by setting mutual trust with market agents and have had more
strategies to apply on their goods' or services' development (Exposito et al., 2019). Moreover, by operating for a
longer time in the markets, they have had more experience making investments for novel technologies (Delerue
& Cronje, 2015), such as using technology-enabled marketing tools. As highlighted by the mentioned studies,
having more experiences, capabilities regarding marketing and innovative actions and incomes and assets might
make older SMEs more likely to use technology-enabled marketing tools and be less likely to face bankruptcies.
Thus, this paper sets another hypothesis as follows:

H3: A negative association exists between the use of technology-enabled marketing tools by older SMEs
and their bankruptcy.

Methods

This research examines the impacts of using technology-enabled marketing tools on SMEs' bankruptcy
depending on their characteristics. To achieve this goal, the researchers collected the research data from
September 2019 to March 2020 by employing a questionnaire survey. The researchers performed a random
sampling method to choose survey participants from the Cribis database. After that, the researchers shared the
link of the online questionnaire with the survey participants via e-mails. 1156 respondents who are owners and
managers of the selected SMEs have fulfilled the survey. In detail, the sample of the analysis consists of 454
Czech, 303 Slovak, and 399 Hungarian SMEs.

The following questions evaluated one of the independent variables, namely, usage of technology-enabled
marketing tools by SMEs: "Our company primarily uses proactive sales mix tools - direct mailing, SMS
campaigns, telemarketing"; "Our company primarily uses online marketing tools - modern websites, banner
advertising, PPC (PPA) campaigns, Google Adwords, Adwords"; "We consider the active use of online
marketing tools to be the most crucial factor in reducing the likelihood of business failure". The researchers used
a five-point Likert scale to assess the responses from the questions mentioned above: 1 — strongly disagree, 2 —
disagree, 3 — hold no position, 4 —agree, 5 — strongly agree. On the other hand, the dependent variable of the
research models was measured by the following dichotomous survey question: "Has your company gone to
bankruptcy (under bankruptcy we understand a critical situation that has had a significant impact on the
company's activities: bankruptcy, company reorganization, and others?)". The possible answers for this question
were "Yes" or "No" due to having a binary dependent variable. If the respondents select the "Yes" answer to this
question, their companies have experienced bankruptcy vice versa. Therefore, to analyze whether independent
variables influence dependent variables, the researchers perform Binary Logistic Regression Test. The
researchers performed all analyses of this paper via the SPSS statistical program. For analysis purposes, firm age
and size are categorized into two groups as older-younger firms (firms that have been operating for ten or more
years or less) and larger-smaller firms (firms that are under small-medium sized enterprises, have a minimum of
10 workers and microenterprises that have less than ten employees).

The results of the empirical studies that are mentioned in the literature review section make the researchers
assume the following hypotheses as follows:

HI1: There is a negative relationship between the use of technology-enabled marketing tools by SMEs and
their bankruptcy.
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H2: A negative association exists between using technology-enabled marketing tools by larger sized SMEs
and their bankruptcy.

H3: A negative association exists between the use of technology-enabled marketing tools by older SMEs
and their bankruptcy.

The scholars consider a 5% level of significance to support or fail to support alternative and null
hypotheses. Therefore, the researchers fail to support alternative hypotheses when having p values higher than
this selected significance level. Logistic regression models of this research for the HI hypothesis is as follows:
1 Binary Logistic regression model: Y; = (B + f; X))
where:

X; — Independent variable (usage of technology-enabled marketing tools);
Y, — Dependent variable (bankruptcy of SMEs);

B; — Regression coefficients;

po — Constant or intercept term.

Regarding the H2 hypothesis, firm size is included in the 2" Binary Logistic regression model as follows:
ond Binary Logistic regression model: Y; = (B + f; X; + 5> X5)
where:
Y, — Dependent variable (bankruptcy of SMEs);
X; — Independent variable (usage of technology-enabled marketing tools);
X, — Independent variable (firm size)
B;, — Regression coefficients;
po — Constant or intercept term.

Regarding the H3 hypothesis, the researchers have added firm age as an independent variable to 3™ Binary
Logistic regression model as follows:
3 Binary Logistic regression model: Y; = (fy + f; X; + 52 Xz)
where:
Y, — Dependent variable (bankruptcy of SMEs);
X; — Independent variable (usage of technology-enabled marketing tools);
X, — Independent variable (firm age)
B, , — Regression coefficients;
po — Constant or intercept term.

To analyze whether the Independence of errors assumption of the created logistic regression models are
fulfilled or not, the researchers employ Durbin Watson test statistics. This assumption aims to indicate if a
relationship between the cases and the data exists; therefore, the residual terms should not be dependent and
autocorrelated (Field, 2009, p. 220). Durbin-Watson Statistic values commonly differ from O to 4, but the values
around 2 indicate the nonexistence of autocorrelation between residual terms. The results from Durbin-Watson
Statistic differ from 1,973 to 2,051, and they are close to 2. These results make this paper fulfill the
independence of errors assumption for the above-mentioned logistic regression models.

Regarding another assumption of Logistic regression, namely, multicollinearity, this paper considers both
indicators, Variance inflation factors (VIF) and tolerance volumes. However, since Model 1 has only an
independent variable, this paper only measures multicollinearities between the independent variables of Model-2
and Model-3. When the values from tolerance are higher than 0.10 and VIF scores are lower than 10, it can be
confirmed that multicollinearities between independent variables are not in existence. Since the tolerance values
(around 0.983 to 0.990) are higher than the threshold mentioned above and VIF scores are lower than 10 (differ
from 1,010 to 1,019), there are not multicollinearities between the independent variables (firm age, firm size,
usage of technology-enabled marketing tools) of second and third logistic regression models.

On the other hand, to measure the linearity assumption of logistic regression, "interaction term between the
predictor and its log transformation” (Field, 2009, p.273) is considered by the researchers. To fulfill the linearity
assumption requirement, interaction terms (Sig. in Table 1) need to be greater than a 5% significance level. As
indicated in the table, interaction terms differ between 0.186 and 0,940. To sum up, since the paper fulfills the
logistic regression test requirements, it does not violate any assumptions.

266



Mehmet CIVELEK et al. / Acta Montanistica Slovaca, Volume 25 (2020), Number 3, 263-273

Tab. 1. Linearity Assumption for the Logistic Regression Models

Variable B S.E. Wald df Sig.  Exp(B)

LOGISTIC REGRESSION MODEL-1

marbymark 5 jqp 201 I 654 951

Czechia

Slovakia 1163 ,186 771 1 380 1,177

Hungary -,034 ,170 1039 1 843 967
LOGISTIC REGRESSION MODEL-2

mar by mark. 5, ,161 1,746 1 186,809

Czechia

Slovakia 199 265 562 1 453 1220

Hungary 077 229 114 1 736 926

e bysize 45y 106 291 1 590 1,059

zechia

Slovakia ,089 ,170 ,276 1 ,600 1,093

Hungary 012 ,163 006 1 940 1,012
LOGISTIC REGRESSION MODEL -3

mar by mark. - ¢s 283 1339 1 561 1,179

Czechia

Slovakia 157 353 1198 1 657 1,170

Hungary -891 688 1,675 1 196 410

age by age 204 286 511 1 475 1,226

Czechia

Slovakia 1009 364 001 1 981 1,009

Hungary 1108 218 247 1 620 1,114

Regarding sample size, Long (1997) emphasizes the fact that 100 respondents will be enough for each
independent variable to have the required sample size for logistic regression models. The researchers' models
have a maximum of two independent variables; thus, 200 respondents can be enough to apply logistic regression
analyses. Since the paper has three different samples from the 454 Czech, 303 Slovak, and 399 Hungarian SMEs,
this research has fulfilled the sample size's logistic regression requirement. Moreover, these samples do not have

Source: own calculations.

any repeated and matched data. The sample profile is illustrated in Table 2 as follows:

Tab. 2. Sample profile

Czech Slovak Hun

n Share n Share n Share

micro 290 63.88% 171 56.44% 268  67.17%

Firmsize Small 107 23.57% 90 29.70% 73 18.29%
medium 57 12.55% 42 13.86% 58  14.54%

Total 454 100% 303 100% 399 100%
up to Syears 55 12.11% 43 14.19% 85  21.30%
Firmage ¢, 10 years 64 14.10% 44 14.52% 62  15.54%
more than 10 years 335 73.79% 216 71.29% 252 63.16%

Total 454 100% 303 100% 399 100%
sole proprietorship 135 29.74% 50 16.50% 109 27.32%
Legal  jimited liability 266 58.59% 221 72.94% 240  60.15%
Structure . .in stock company 34 7.49% 16 5.28% 18 4.51%
other 19 4.18% 16 5.28% 32 8.02%

Total 454 100% 303 100% 399 100%

Source: own calculations.
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Results

The results of Binary Logistic Regression analyses regarding Model-1 for each nation are separately
demonstrated in Table 3. As already specified in the Methodology section, Model-1 only includes using
technology-enabled marketing tools as an independent variable. The paper employs Wald statistics to determine
if this independent variable (predictor variable) is significant to predict the dependent variable and significantly
contributes to the dependent variable (Field, 2009).

Tab. 3. The results of Binary Logistic Regression Analyses for Model-1

Wald

Country Variable B SE OR 95% CI _statistic )
Czechia Marketing  -,050 0.112 0.951 [0.763 1.185]  0.201 0.654
Constant -1.339 0.310 0.262 18.640 0.000

Model-1: Bankruptcy = — 1.339 - 0.050*marketing
Slovakia Marketing ,163 0.186 1.177 [0.818 1.693]  0.771 0.380
Constant -2.064 0.559 0.127 13.618 0.000

Model-1: Bankruptcy = —2.064 + 0.163*marketing
Hungary Marketing  -,034 0.170 0.967 [0.6931.349]  0.039 0.843
Constant -1.937 0.529 0.144 13.618 0.000

Model-1: Bankruptcy = —1.937 - 0.034*marketing
Source: own calculations.

p scores for Model-1 for Czech SMEs, Slovak SMEs and Hungarian SMEs are -,050, 0,163, -,034,
respectively (Czech SMEs: f = -,050, Wald y? = 0.201, p = 0.654 >0.05; Slovak SMEs: f =0,163, Wald »? =
0.771, p = 0.380 > 0.05; Hungarian SMEs: f = -,034, Wald y? = 0.039, p = 0.843 >0.05). The values of S
coefficients substantiate the fact that the use of technology-enabled marketing tools by SME:s is not a significant
predictor to estimate whether SMEs go to bankruptcy or not. Thus, there is no statistically significant impact of
usage of technology-enabled marketing on SMEs' bankruptcies. According to the table, all p values are higher
than the 5% significance level, so the independent variable's coefficients are not significantly different from 0.
Even firms use technology-enabled marketing tools, their probabilities to go bankrupt neither increase nor
decrease. In other words, when SMEs apply activities that enable them to use technology-enabled marketing
tools, they are no less or more likely to go to bankruptcy. Therefore, this paper fails to support the H1 hypothesis
that presumes the negative relationship between technology-enabled marketing tools' usage and firms'
bankruptcy.

When Model-2 is considered, technology-enabled marketing tools and firm size are independent variables,
while the dependent variable is bankruptcy. The results from logistic regression analyses regarding Model-2 are
illustrated below in Table 4.

Tab. 4. The results of Binary Logistic Regression Analyses for Model-2

Wald
Country Variable B SE OR 95% CI _statistic pr
Czechia Marketing -,063 ,113 939 [,752 1,172] 311 577
Firm size 511 244 1,668 [1,033 2,692] 4,378 ,036
Constant ~ -2,021 ,457 ,133 19,547 ,000
Model-2: Bankruptcy = -2.021 - 0.063*marketing + 0.511*firm size
Slovakia Marketing 152 ,187 1,164 [,807 1,679] ,662 416
Firm size ~ -,726 ,333 484 [,252 ,929] 4,759 ,029
Constant -1,033 ,720 ,356 2,059 151
Model-2: Bankruptcy = -1.033 + 0.152*marketing - 0.726*firm size
Hungary Marketing -,034 ,170 967 [,693 1,350] ,039 ,843
Firm size ~ -,010 ,334 990 [,514 1,908] ,001 977
Constant -1,925 ,681 ,146 7,986 ,005

Model-2: Bankruptcy = -1.925 - 0.034*marketing - 0.010*firm size
Source: own calculations.

As indicated in Table 4, technology-enabled marketing tools' usage is not a statistically significant predictor
in Model-2 for each nation. This is because p values for this independent variable is greater than 5% significance
level (p = 0,577, 0,416, 0,843 > 0.05 respectively, for the Czech, Slovak and Hungarian samples). However,
when it comes to another independent variable of Model-2, namely, firm size, this research results differ
depending on each sample. For instance, while firm size is a significant predictor of bankruptcy of firms for both
samples, Czech (p = 0,036<0,05) and Slovak (p = 0,029<0,05), it is not a significant variable to predict
bankruptcy of Hungarian enterprises (p = 0,977>0,05). For this reason, firm size does not make a significant
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contribution to the bankruptcy of Hungarian SMEs. Therefore, there is not any significant relationship between
the size of Hungarian SMEs and their bankruptcy.

Although firm size makes significant contributions to Czech and Slovak SMEs' bankruptcy, some
differences exist for these samples. The coefficient of firm size is positive for Czech SMEs (f = 0.511), while it
is negative for Slovak firms (f = -0,726). The volume of the coefficient for Czech SMEs confirms that firm size
values are associated with higher possibilities to go to bankruptcy. Thus, larger Czech SMEs are more likely to
go to bankruptcy than their smaller-sized counterparts in Czechia. On the other hand, since the firm size
coefficient is negative for Slovak SMEs, we can state that smaller Slovak SMEs are more likely to go bankrupt
than larger enterprises in Slovakia. Because of having non-significant results from technology-enabled marketing
tools usage in Model-2 for Czech and Slovak SMEs and due to having non-significant results for both
independent variables in Model-2 for Hungarian SMEs, this research fails to accept the H2 hypothesis that
assume the negative association between the usage of technology-enabled marketing tools by larger sized SMEs
and their bankruptcy.

As already mentioned, Model-3 has two independent variables: technology-enabled marketing tools' usage
and firm age. Table 5 demonstrates the results of Binary Logistic Regression analyses for Model-3. Like both
models, Model-1 and Model-2, usage of technology-enabled marketing tools is not a significant variable to
predict SMEs' bankruptcy for Model-3, too. This because p values for this variable is higher than the selected
level of significance (p = 0,699, 0,418, 0,949 > 0.05 respectively, for the Czech, Slovak and Hungarian samples).

Tab. 5. The results of Binary Logistic Regression Analyses for Model-3

Wald
Country Variable B SE OR 95% CI _statistic pr
Czechia Marketing -,044 113 957 [,767 1,194] ,150 ,699
Firm age ,165 ,283 1,917 [,677 2,052] ,339 561
Constant  -1,644 ,610 ,193 7,256 ,007
Model-3: Bankruptcy = -1.644 - 0.044*marketing + 0.165*firm age
Slovakia Marketing ,152 ,187 1?416 [,806 1,680] ,657 418
Firm age 157 ,353 1,17 [,5852,338] ,198
0 ,657
Constant -2,302 ,780 ,100 8,717 ,003
Model-3: Bankruptcy = -2.302 + 0.152*marketing +0.157*firm age
Hungary Marketing -,011 ,169 989  [,710 1,379] ,004 ,949
Firm age =712 316 491 [,264 ,912] 5,067 ,024
Constant -,891 ,688 410 1,675 ,196

Model-3: Bankruptcy = -0.891 - 0.011*marketing - 0.712*firm age
Source: own calculations.

The only significant result that this research finds is in the Hungarian sample. As illustrated in Table 5, the
p-value for firm age is significant at a 5% level of significance (p = 0,024<0,05); thus, firm age makes a
significant contribution to Hungarian SMEs' bankruptcy. However, since the coefficient is negative (f = -0,712),
greater values from firm age are associated with lower possibilities to go to bankruptcy. Older Hungarian SMEs
are less likely to face bankruptcy when comparing with their younger counterparts. If a firm increases by a unit,
its bankruptcy will decrease by 0,712. In the case of the odds ratio of firm age, older Hungarian SMEs 0.491
times less likely to be bankrupt than their younger counterparts. However, this fact is not possible for Czech and
Slovak firms since age is not a significant predictor for these SMEs' bankruptcies. To sum up, since both of the
independent variables in Model-3 for Czech and Slovak SMEs are not significant and because of having non-
significant findings from the usage of technology-enabled marketing tools in Model-3 for Hungarian SMEs, this
research does not support the H3 hypothesis that presumes the negative relationship between the usage of
technology-enabled marketing tools by older SMEs and their bankruptcy. Thus, the Binary Logistic analysis
results make the researchers accept none of this paper's created hypotheses.

Discussion

As confirmed by the analyses, there are no significant relationships between the usage of technology-
enabled marketing tools by SMEs and their bankruptcies. For this reason, the results of this paper opposed to the
findings of Milosevic et al. (2019), Wei et al. (2018), Amjad et al. (2020), and Pineiro-Sanchez (2020). These
studies confirmed the negative relationship between these variables. This paper does not find any relationship
between these variables related to the industry that these businesses operate. SMEs' sectors can affect the
adoption and usage of digital marketing channels by SMEs (Taiminen & Karjaluoto, 2015). Compared to other
industries, the mining and ironing industry firms are less likely to apply useful marketing tools than other
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industries (Kwilinski et al., 2020; Zaloznova & Trushkina, 2018). Firms in these industries are less likely to be
adapted to the existing marketing tools (Kwilinski et al., 2020) since they mostly make investments for energy-
saving projects (Wang et al., 2017). The research data firms might not have made enough investment for their
marketing process; thus, they might not have increased their income and revenues to overcome bankruptcy
issues.

Concerning Model-2, since both of the independent variables, usage of technology-enabled marketing tools
and size of businesses are together not significant in any Model-2 for Czech, Slovakia, and Hungary, this
research confirms the fact that there is not any significant association between the usage of technology-enabled
marketing tools by larger sized SMEs and their bankruptcy. On the other hand, as already stated in the Results
section, firm size is a determinant factor for the bankruptcy of Czech and Slovak SMEs. Compared to SMEs
from both countries, smaller Czech SMEs are less likely to go to bankruptcy, while this fact is contrary to the
analyzed Slovak enterprises. For these reasons, the results of this paper regarding the Czech sample comply with
the studies of Cultrera and Bredart (2016), Higashi et al. (2020), and Lucanera et al. (2020) since these studies
also substantiate the negative association between firm size and bankruptcy of businesses. On the other hand,
since this paper finds no significant results for Hungarian SMEs depending on their size and bankruptcy and
proves that older Slovak SMEs are more likely to go to bankruptcy, these results contradict the studies' results
above-mentioned. The reasons for these differences might stem from credit conditions or the volume of
financing in these analyzed countries. For instance, the volume of credits provided to Czech, Slovak, and
Hungarian SMEs were 3.55, 3.46, and 10.69 billion euros, respectively. Since Hungarian SMEs of all sizes
might have had more opportunities to gain credits, this might be why the firm's size is not a significant predictor
to estimate SMEs' bankruptcy in this country.

On the other hand, the reason why Czech smaller-sized enterprises face reduced bankruptcy issues might
relate to owners/entrepreneurs’ age. Comparing to larger sized Czech SMESs, there are more older
owners/entrepreneurs in smaller sized Czech SMEs. Since older entrepreneurs are less likely to face bankruptcy
issues (Mayr et al., 2020), this might be mounting evidence to explain the differences between smaller-larger
SMEs' bankruptcy in Czechia.

Model-3 considers using technology-enabled marketing tools with firm age to predict firm bankruptcy; this
study proves that both independent variables are not significant together. Thus, there is no relationship between
technology-enabled marketing tools by older SMEs and their bankruptcy. Moreover, this study does not find
differences between Slovak and Czech SMEs' age and their bankruptcy. This fact makes this research object to
Cultrera and Bredart's (2016) findings and Lucanera et al. (2020) since these studies corroborate the negative
relationship between firms' age and their bankruptcies. On the other hand, since younger Hungarian SMEs are
more likely to go bankrupt than their older counterparts, this paper's result regarding firm age and bankruptcy is
compatible with the studies mentioned above. The reason why older-younger Czech and Slovak SMEs do not
differ regarding bankruptcy might be related to owners-entrepreneurs' managerial experiences and competencies.
The lack of managerial experiences and capabilities makes SMEs more likely to face bankruptcies (Tobback et
al., 2017; Mayr et al., 2020). In this regard, Czech and Slovak owners and entrepreneurs might have had enough
managerial experiences and abilities to overcome bankruptcy issues as their older counterparts do. This fact
might be significant evidence to support these results.

To sum up, this paper's results might stem from the industry that businesses operate, the volume of
financing in these analyzed countries, and the age and managerial experiences of the entrepreneurs and owners
of SMEs. According to Statista (2019), the volumes for advertisements were 122 million euros in Czechia, 195
million euros in Hungary, and 163 million in Slovakia. Comparing to other advanced nations such as the USA,
China, and other advanced European economies, the volumes of the analyzed nations regarding advertising are
low (Statista, 2019). Therefore, these nations' politicians and governments need to apply appropriate policies to
stimulate the businesses' marketing activities. Moreover, to increase company executives' managerial
competencies, governments collaborate with universities to provide educational courses that include some
practical activities. This training also needs to be designed by considering solutions to company executives'
bankruptcy issues during their operations. Except for these implementations, political, legal, and economic
systems should be tailored by the bankruptcy laws to force businesses to operate in a better-qualified
environment.

Conclusions

Although SMEs' contributions might not be underestimated in nations' economic development, their
financial distress might not be ignored. As bankruptcy is one of SMEs' main concerns in their survival, finding
the solution for this obstacle is greatly valuable. In this regard, this paper aims to find an association between the
usage of technology-enabled marketing tools by older-younger, larger-smaller sized SMEs and their
bankruptcies. Since there is an increasing demand for the adaptation of new marketing technologies by
businesses, analyzing technology usage and bankruptcy of SMEs in iron and mining industries of various nations
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such as Czechia, Slovakia and Hungary also fulfill the related gap literature makes this paper differ from other
studies.

The researchers gained the research data by directing a questionnaire survey to randomly selected
businesses from the Cribis database. The links on the same questionnaires were sent to the respondents by e-
mail, and 454 Czech, 303 Slovak, and 399 Hungarian SME:s fulfilled the survey. The researchers run Binary
Logistic Regression Tests to analyze the associations between the selected variables. Moreover, the Durbin
Watson test, VIF and tolerance scores, interaction terms were considered by the scholars to fulfill the assumption
of the Binary Logistic Regression test.

Regarding this paper's results, there is no significant association between the usage of technology-enabled
marketing tools by SMEs and their bankruptcies. The industry of the businesses might be the reason to explain
this result. Moreover, the nonexistence of the relationship between technology-enabled marketing tools by
larger-older and smaller-larger SMEs and their bankruptcy have also been proved by the analyses. The only
significant results that this paper has found are related to firms' age, size, and bankruptcy. For instance, larger
Czech SMEs have gone to bankruptcy more than smaller SMEs, while this is quite the opposite for Slovak SMEs
since smaller Slovak firms have gone to bankruptcy more than their larger counterparts. No relationship exists
between the size of Hungarian SMEs and their probability of going to bankruptcy. SMEs' financing volume and
owners/managers' age might be mounting evidence to support this result.

Concerning the firm age, while age is not a significant predictor for the bankruptcy of Czech and Slovak
SMEs, older Hungarian SMEs face lower bankruptcies than their younger counterparts. The reason for these
results might be related to the managerial abilities and experiences of SMEs' executives. To conclude, the
similarities and differences in the usage of technology-enabled marketing tools by older-younger, smaller-larger
SMEs might be explained by owner-manager characteristics such as age and managerial experiences and
financing opportunities in these countries. Therefore, governments should perform efficient strategies to provide
financial and educational support for these businesses to increase their usage of technology-enabled marketing
tools and decrease their probabilities to face bankruptcy problems.

Although this paper makes significant contributions to the existing literature, it has some limitations. New
studies might increase the number of respondents, countries, and characteristics of businesses. Moreover, new
studies can include owner-manager characteristics into the analyses to compare company executives and their
perceptions of bankruptcy and usage of technology-enabled marketing tools.
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