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Abstract. This study's research question is that there will be a crucial element in improving business performance among SMESs' success
variables and competencies. Significantly, there should be different variables for performance in industry sectors. 1) The success variables
of SMEs vary widely, but four characteristics of technology, management, commercialization, and exit strategies were selected. 2) The
mediator is a technology innovation and technology marketing function. 3) The dependent variables are technical, financial, and non-
financial performance. Previous literature had problems studying only the effects of each of the three variables, so we established a
hypothesis and research model that focused on causality studies linking them. According to the data group analysis result for 3330 CEOs of
SMEs, the six industries' performance impact factors were different. As a result of comparative analysis of changes in performance impact
by industry, it was found that the largest increase in Information Technology (IT)/Software (S/W), Life/Food, and Crafts sectors. The key
research finding is that it has verified the essential elements of critical performance improvement. We provided that different success
variables and competencies differ in performance across industries. The results are expected to contribute to SMEs' CEO and government
policymakers' practical applications, support organizations, academia, and industry.
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1. Introduction

This study examined the concepts of entrepreneurs' success variables and entrepreneurs' competencies that can
enhance technology-based SMEs' business success to revitalize the technology-based entrepreneurship ecosystem.
Besides, by analyzing the impact and analyzing the impacts' characteristics, we verified the impacts of the success
factors on the entrepreneurial competency and identified the correlations. To achieve this goal, we reviewed the
problems and limitations of previous studies through literature review and then explored the factors to derive,
analyze, and evaluate the core factors. Theoretical research systematically analyzed previous studies related to the
Technical Performance and influential factors of technology start-up companies that have been studied in Korea
and abroad. In particular, this study examined the effects of technology start-up companies' success variables on
the technology marketing capability and technology innovation capacity, which are the mediating effects of
technology startup capability. Also, we verified the impact of the technology startup success variables on the
business performance of technology startup companies, set up a research model, and performed research on the
effects through Smart PLS.

The survey subjects were 330 start-up companies' CEO and conducted online surveys in six industries, types of
manufacturing, and gender, and 205 questionnaires were collected and used for empirical analysis. For statistical
analysis, SPSS 22 was used for basic statistical analysis. The results were presented using Smart PLS3.2.9 for
evaluation and significance evaluation of the research model's measurement and structural models. We
Investigated the components of entrepreneurs' ability to perform entrepreneurship under poor entrepreneurship
conditions and evaluated their influence to improve their ability and capacity for success of start-ups based on the
characteristics of the entrepreneurs' capabilities and the conditions of their establishment. Creating and expanding
business performances by linking core competencies and starting a business to successful start-ups is an important
task.

We reviewed previous studies to identify problems and limitations and select variables. Success variables have
been studied in various ways. However, in this study, technology, management, commercialization, and exit
strategies have been selected because they are essential success variables for companies. The mediation variables
are SMEs' technology marketing competency and technology innovation competency, which affect performance
and verify the mediating effect on performance. The dependent variables are financial performance, non-financial
performance, and Technical Performance, which are indicators of performance. The objectives of this study are as
follows. First, the causal relationship between the success variables of SMEs on competence and performance.
Second, the effect of success variables on performance through the mediating effect of competency. Third, the
effect of competency on performance. Fourth, the effect on the performance of six industries including
electrics/electronics, machinery/parts, IT/SW, chemicals/textiles/materials, life/food, crafts/others. The reason for
selecting six industrial classifications is that, since 2001, the Korea Startup Promotion Agency has been operating
a business support policy by designating six industrial classifications of small and medium-sized startups.

2. Theoretical background

Previous research on technology-based SMEs: Technology-based startups and ventures already play a significant
role in developing the national economy and serve as a growth engine for industrial innovation (Autio 1997
Kortum and Lerner 2001). A company focused on R and D or using new technical knowledge or knowledge
(Cooper, Williard and Woo 1986). In Korea, it is classified into technology-based startups, ventures, and general
startups according to the type of startup of the Small and Medium Business Administration and the Korea Startup
Association. Small and medium-sized startup companies are identified as new technology-based companies that
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have just been established. Within seven years, which mainly corresponds to the manufacturing and knowledge
service industry, the Small and Medium Business Startup Support Act defines a company within seven years after
its establishment as a startup company. In a similar sense, it means a new SME that is technology-intensive as a
venture company. It is also recognized as a result of high-tech or new technology-based startups with high risk
and high-profit potential. However, the definition is similar because the distinction is not clear. Examples include
spin-offs, technology-based spin-offs, new technology-based companies, research-based ventures, and high-tech
startups (De Cleyn and Braet 2009). In another respect, research-based startups are defined as new business
startups that develop and sell new products or services based on proprietary technologies, and research,
development, innovation, exports, and employment. In this regard, small and medium-sized startups have
contributed to the economy and have played a key role in bringing new technologies to the market (Heirman and
Clarysse 2004). A small and medium-sized start-up company means a start-up based on the entrepreneur's skills,
experience, and expertise, and is also called a start-up technology. The United States recognizes that technology-
based start-ups are accompanied by personal and collective assets associated with advances in scientific and
technical knowledge to create and maintain value (Bailetti 2012).

In Korea, as of April 2019, according to the 2018 Entrepreneurship Research Results Report, there were
2,030,987 small and medium-sized startups. The organization type was 89.0% for individual entrepreneurs and
11.0% for corporate entrepreneurs. The distribution of organizational form by industry was high for individual
entrepreneurs from 1st to 7th year. Corporate entrepreneurs were found to maintain similar levels at around 10%.
The start-ups in one year accounted for the largest portion with 24.3%, followed by 20.6% in 2 years, 16.0% in 3
years, 12.6% in 4 years, 10.2% in 5 years, 8.8% in 6 years, and 7.5% in 7 years. In terms of 18 major categories,
26.5% of the wholesale and retail industries were the highest, followed by 25.8% of the lodging and restaurant
industry, 8.9% of the manufacturing industry, and 7.8% of repair and other personal service industries (Start-up
Promotion Agency 2019).

The results of researching previous studies on the performance of SMEs can be summarized as follows. The effect
of management ability on financial performance was studied (Kim and Seo 2017). The effects on technology
competency, Technical Performance, and management performance were also studied (Lee I.K 2016). However,
the previous studies were limited to each of the influence variables. Also, only the success variable's management
performance was studied in part, and there was no study on the mediating effect of SMEs' competency. Overall,
the previous study was only to identify success variables for management performance and individual
relationships of competencies. Therefore, some problems and limitations cannot determine the causal or dynamic
relationship between variables.

The specific purpose of this study is as follows. First, the causal relationship examined empirically, the effects of
the technology startup success variables on capability, and the Technical Performance of technology startup
companies. Second, this study empirically analyzed the effect of the technology startup success variables on
technology performance through the mediating effect of technology startup capability. Third, we empirically
identified the effect of technology entrepreneurship capability on technology start-up companies' Technical
Performance. Fourth, empirically analyzed the influence factors of technology startup success variables on
technology performance by using Partial Least Square-Structural Equation Modeling (PLS-SEM), a statistical
analysis technique, and causal relationship. Fifth, identified the impact factors affect business performance in six
industries such as electrics/electronics, machinery/parts, IT /SW, chemicals/textiles/materials, life/food, crafts,
and other industries. The moderating effect of differences performance was confirmed using Data Group
Analysis.
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This study's differences are summarized as follows: 1) The success variable, an independent variable, was
selected as four sub-factors. Management performance, a dependent variable, was selected as three sub-factors:
technical performance, financial performance, and non-financial performance. 2) As a parameter, a sub-factor of
competency, the effect on business performance was studied by selecting technology innovation competency and
technology marketing competency. 3) The relationship between the entrepreneur's business and the impact on
management performance according to industry was compared and verified.

3. Theory and hypotheses

As we looked at the effect of success variables on the SMEs’ competency and management performance in the
theoretical background: it has been found that previous studies have failed to comprehensively study potential
influence variables such as management ability, technical ability, exit strategy, technology commercialization
competency, and technical marketing competency. Therefore, in this study, the success variables were studied not
only on the effect on corporate competency and business performance but also on SMEs' competency in
management performance.

We established three hypotheses to test these research topics. Technical expertise and management skill were
studied as factors influencing SMEs' innovation capability and competitiveness (Hwang, Choi and Shin 2020).
The research model suggested that technological competence will have a positive (+) effect on the core
competency of small and medium-sized entrepreneurs. (Kim, Cho and Lee 2020). According to entrepreneurs, six
startup success factors were studied (Prohorovs, Bpositively 2019). Therefore, the success variables expected to
affect the entrepreneurs' ability to be studied sporadically in previous studies were summarized as external factors
such as entrepreneurship education, government support, and investment were excluded. In this study, it was
necessary to study the entrepreneurs' success and technical factors as factors that influenced entrepreneurs'
success, excluding external factors. Therefore, there is a need to verify the effect of SMEs' competency on
technology and management. For this reason, entrepreneurs propose the following hypothesis.

Hypothesis 1. Entrepreneurial success variables will have a positive effect on competency.

As an independent variable, the effect of corporate competencies on the success of business incubators was
studied (Pauceanu, Alpenidze, Edu and Zaharia 2019). The dynamic competencies positively impact the business
performance of start-ups was presented (Seo and Lee 2019). An empirical study on the effect of technology
commercialization competency on management performance, technical competency, and marketing competency
as a control variable for technology commercialization competency as independent variables was studied (Park
and Yang 2018). An empirical research model on the impact of performance and technology commercialization
competency was presented (Bae, Song and Kim 2018). Technology innovation and commercialization
competencies studied the effect of management performance (Kim and Park 2018). Therefore, the necessary
competencies that affect performance as the number of mediating success variables need to focus on technological
competencies and verify their effectiveness. The reason was that it was necessary to test the hypothesis that in
order to create business results, there would be necessary variables that mediate success factors. External factors
such as entrepreneurship, government support, and investment were excluded. As a mediator of entrepreneurs’
success, excluding external influences, it was necessary to focus and study the technical factors. Therefore, there
is a need to verify the performance impact on the technical side. For this reason, the following hypothesis was
proposed.

Hypothesis 2. SMEs’ competencies will have a positive impact on performance.
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The effect of SMEs” CEO technology competency on management performance was studied (Lee 1.K. 2016). A
research model was presented on the impact of technological competency on management performance (Yoon,
J.H. 2018). Knowledge and networks in the global start-up process study suggested a network (Englis, Wakkee
and Van Der Sijde 2007). The effect of core competencies and network competencies on SMES' management
performance was studied (Kim and Bang 2017). An effect of network competency on technological innovation
capability and innovation performance was studied (Kim, J.Y. 2017). Therefore, it was found that the success
variables affecting business performance were studied from various perspectives. In this study, it was divided into
a management perspective and a technical perspective. In terms of management, it is necessary to categorize it
into four sub-factors: management and exit strategies, technical ability, and technical commercialization ability, to
verify the effectiveness. The reason is that to create business results, and it is difficult to identify the effect factors
without excluding external factors. As a variable of success for entrepreneurs, it was necessary to study focusing
on technology and management factors, excluding external influences. Therefore, the following hypothesis was
proposed.

Hypothesis 3. Success variables will have a positive effect on Technical Performance.

The conceptual research model is shown in Figure 1.

Independent Variables
Management Capability 6 Industrial sectors
Technology Commercialization Capability .
H1 Technical Capability H3 (Moderation effect)
Exit Strategy
A 4 A 4
Mediating Variables — " Dependent Variables <
Technology Innovation Competency Technical Performance

Technology Marketing Competency

Figure 1. Conceptual research model

Studies on differences in performance and impact according to SMEs' industrial classification were not found in
previous studies. It is very commercially meaningful in that it can provide a realistic and feasible alternative. This
study confirmed whether there is a difference in the size of the impact on the industry sector's business
performance. Using Data Group Analysis (DGA) to validate the differences in competency and business
performance across six industries is a unique and differentiated point from previous studies. The final structural
study model is shown in Figure 2.
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Technology
Innovation
Competence
(TIC-C)

Management
Capability
(MG-C)

Industry
Sectors

Moderating on Technical

Technology Performance

Capability

Technical
Industry
Performance Sectors
Technology (TECH-P)
Commercialization

Differences in Impact on

Capability Technical Performance

Exit Strategy E;?EZ:?%
EX-C
(EX-C) Competence

(TM-C)

Figure 2. Final structural research model

4, Materials and methods

The data was collected using an online questionnaire method for 330 CEOs of SMEs based on manufacturing.
The questionnaire was collected from 205 CEQOs, and the response rate was 62%. SMEs are less than five years
after the start-up. The industrial sector is six fields defined in Korean start-up company classification criteria:
electrics/electronics, machinery/parts, 1T/SW, chemicals/textiles/materials, life/food, crafts/others. The 5-point
scale was used to measure the questionnaire. The collected data were analyzed and verified along with the basic
statistics and measurement and structural models by SPSS 22 and Smart PLS 3.2.9. Among the collected data,
insignificant measurement indicators were removed through factor analysis. To confirm the reliability and validity
required for evaluating the reflex measurement model, the internal consistency reliability, convergence validity,
and discriminative validity were evaluated by running the PLS algorithm. The internal consistency reliability was
evaluated by Cronbach's o, Dijkstra-Henseler's rho_a, and Composite Reliability (CR). Outer loadings,
measurement variable reliability, evaluated the convergent validity, Average Variance Extracted (AVE).
Discriminant validity in a reflective measurement model was assessed using Fornell-Larcker Criterion (FLC),
cross-loading (Hair et al. 2017).

The model of this study consisted of a reflective measurement model consisting only of reflective indicators. The
collected data were analyzed first using SPSS, and the analysis of factors was used to remove insignificant
measurement indicators. In this study, internal consistency reliability, concentration validity, and discriminant
validity were analyzed and evaluated. Cronbach's a, Dijkstra-Henseler's rho_a, and Composite Reliability (CR) of
internal consistency reliability assessment are criteria for evaluating internal consistency reliability, and Average
Variance Extracted (AVE) is a criterion for evaluating concentration validity. If the AVE square root of the
diagonal is larger than the correlation between the study variables below the diagonal, the discriminant validity
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between the study variables is evaluated. For the evaluation results and interpretation of the reflective
measurement model, Fornell-Larcker Criterion was used for external loading, measurement variable reliability,
AVE value, Cronbach's o, rho_a, Composite Reliability (CR), and discriminant validity. PLS-SEM performs
Bootstrapping and Blindfolding to evaluate the reflected structural model and verify the hypothesis, and then
verify and analyze the multicollinearity, coefficient of determination (R?), effect size (f?), and predictive
suitability (Q?). Finally, we confirmed that the structural model was suitable and evaluated the path coefficient's
significance and the model's suitability. Lastly, by introducing industry-specific variables, we confirmed the
difference in influence by industry. By verifying the influence on the moderating effect on business performance
as a dependent variable, we confirmed that this study's model was suitable and found that it had a moderating
effect.

The demographic characteristics are as follows. The gender distribution was 66.8% for men and 33.2% for
females, respectively, and the proportion of males was 60.5% for a private company and 39.5% for corporate
companies. In the industry sectors, electrics/electronics 18.5%, machinery/parts 14.8%, IT/SW 17.6%,
chemicals/textiles/materials 17.6%, life/food 12.7%, and crafts/others 19.0%. Regarding the number of years of
respondents' start-ups, 32.2% was less than two years or less than three years, 32.2% was less than one year, or
less than two years, less than 7.3%, more than five years 4.9%. Looking at the sales volume of t,he previous year,
less than 0.1 million $ was the highest with 35.1%, followed by 32.2% from 0.1 million $ to less than 0.3 million
$, 22.0% from 0.3 million $ to less than 0.5 million $, and less than 0.5 million $ to 1 million $ 9.3 %, 1 million $
or more 1.3%. In terms of the manufacturing method, outsourcing and in-house manufacturing accounted for the
largest share at 62.0%, outsourcing 22.9%, and 15.1%. In terms of the number of employees, less than three
people were the most 46.3%, more than three and less than six people were 39.0%, more than five and less than
ten people were 13.7%, more than ten people were 1.0%. By age group, the 30s were the highest with 40.0%, the
40s were 38.5%, the over 50s were 12.7%, and the 20s were 8.8%.

Independent variables

Management ability

As a study on the manager's psychological characteristics, it means that creative innovation that enables the
development of new products, technologies, and procedures through new ideas, development, and research and
development through innovation of management characteristics (Franco, Hope and Lu 2017). Research on
management ability is significant because it can explain the relationship between the manager's differences and
management performance more systematically and concretely than research based on its characteristics. The
evaluation of observable management ability can give the company's manager a direction for the company's
development. Early-stage SMEs are not precisely organized, so there is a limit to creating results based on the
organization's capabilities. Although management abilities vary from time to time in each study, technical
competence, strategic thinking ability, and organizational competency are considered to be very important in
common (Andreou, Karasamani, Louca and Ehrlich 2017).

Technical ability

Technical ability is an essential resource for promoting and supporting a company's innovation strategy and
sustainable success and as an important result of innovation activities (Burgelman and Sayles 2004). The
company's technical ability was presented in seven categories: learning ability, R and D ability, resource
allocation ability, production ability, organizational ability, and strategic planning ability (Yam et al. 2004).
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Technology commercialization ability

In a narrow sense, technology commercialization is limited to how products or services are created after the basic
research or development stage, which is a technology development activity. New technologies acquired through
own research and development or external procurement can be defined as a continuous process from prototype
manufacturing, pilot production, mass production system construction, marketing, and sales activities to link
actual production and sales (Nevens 1990). It has been reported that systematic technological innovation ability
and technology commercialization ability affect management performance by revealing that a long-term strategic
plan is being made (Booz, Allen and Hamilton 1982).

Exit strategy ability

A study was conducted on the exit strategies of SME managers (Kim, S.Y 2014). The venture company's EXIT
strategy and cases by type were studied (Kwon, O.H 2009). An empirical study was conducted on business
commercialization and technological innovation on management performance (Bae, H.B., Song, M.K., and Kim,
S.G 2018).

Mediating variables

Technology innovation competency

Technology innovation competency is critical that leads to the continuous growth of a company. At the same
time, it is a characteristic of a comprehensive company that promotes and supports technological innovation
(Burgelman, Christensen and Wheelwright 2008). On the other hand, it was analyzed that the relationship
between R and D investment level and business performance was negative or not at all (Coombs and Bierly
2006). In a study of the technological innovation system framework and the entrepreneur's view of innovation, the
technological innovation system-generated valuable insights into the processes that need stimulation for the
successful development and implementation of innovative sustainability technologies (Planko, Cramer, Hekkert,
and Chappin 2017). It has been shown whether innovation capacity positively affects the company's performance
(Saunila 2017).

Technology marketing competency

Viewing the results of the analysis of the success or failure of technology development, marketing's importance is
reduced. In other words, 20 ~ 40% of the technical failures are due to defects in the technology itself (Miller and
Power 2005). A rest is due to the lack of marketing competency, especially in high-tech products, due to the lack
of marketing competency reaching 75% (Clugston 1995). The concept of technology marketing is interpreted
differently depending on the researcher and expressed in two ways. As a unique research area of marketing, it is a
high-tech product marketing that sells or purchases products with technology-typed products through marketing
techniques.

Dependent variables

Technical Performance

Technical Performance has a relatively large effect on technical and technical management competency,
production support, marketing competency, research and development competency, and new product development
competency. It has a significant impact on market information as well as business performance. It is said that the
securing of superior technology can directly act as a determinant of investment by venture capital or other
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investment companies because it is directly related to the growth or profits of venture companies (Johannisson
1986).
5. Results

Evaluation of the measurement model

The evaluation of the research model's measurement model was carried out using the PLS Algorithm of Smart
PLS 3.2.9 to analyze and evaluate internal consistency reliability, concentration validity, and discriminant
validity. PLS path modeling was developed by Wold (1982), which is essentially a regression sequence in the
form of a weight vector. The weight vector obtained at convergence satisfies the fixed-point formula (Dijkstra
2010). The PLS Algorithm execution basic setting for evaluating the reflective measurement model was
performed using the path weighting method, the maximum repetition 1000 times, and the stopping criterion set to
107, Internal consistency reliability was assessed by Cronbach's Alpha, Dijkstra-Henseler's rho_a, and Composite
Reliability (CR). The convergent validity by outer-loadings, measurement variable reliability, and AVE. The
results are shown in Table 1.

Table 1. Evaluation results of the reflective measurement model

Convergent validity Internal consistency reliability Discriminant validity
Measurement Dijkstra- Composite
Type of Latent Outer
variables AVE Cronbach's Alpha Henseler’s reliability
variables variable*  loadings Cross loadings
reliability rho_a (CR)
>0.7 >0.5 >0.5 0.5~0.9 >0.7 0.5~0.9
EX-C 0.952 0.905 0.905 0.895 0.895 0.950 Yes
Independent MG-C 0.937 0.877 0.877 0.860 0.860 0.935 Yes
variable TC-C 0.867 0.751 0.831 0.797 0.800 0.908 Yes
TEC-C 0.912 0.831 0.752 0.917 0.919 0.938 Yes
Dependent
TECH-P 0.868 0.753 0.754 0.836 0.835 0.902 Yes
variable
Mediating TIC-C 0.912 0.831 0.748 0.887 0.888 0.922 Yes
variable TM-C 0.876 0.767 0.767 0.899 0.902 0.929 Yes

The abbreviation of latent variables* is as follows. Management Capability (MG-C), Technology Capability (TEC-C), Exit Capability (EX-
C), Technology Commercialization Capability (TC-C), Technology Innovation Competency (TIC-C), Technology Marketing Competency
(TM-C), Technical Performance (TECH-P).

Convergent validity was assessed by outer loadings, measurement variable reliability, and AVE. The

measurement variables' external loads were all over the threshold of 0.7, indicating a concentration validity. The
results of external loading and cross-loading analysis are shown in Tables 2 and 3.
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Tables 2. Evaluation results of measurement model (outer loadings)

Type of Latent
Indicators EX-C MG-C TC-C TEC-C TECH-P TIC-C TM-C
variables |variables

ES1 0.951
EX-C
ES2 0.952

MC2 0.937
MG-C
MC4 0.936

TC1 0.828
Independent
TC2 0.894
variable
TC-C TC3 0.883

TC4 0.889

TC6 0.839

TCC1 0.905
TEC-C
TCC2 0.919

TIC10 0.885

TIC11 0.856
TIC-C

TIC12 0.879

Mediating TIC3 0.839

variable TM13 0.849
T™2 0.890
TM-C
TM6 0.881

T™M8 0.883

TP1 0.890
Dependent
TECH-P TP2 0.823
variable
TP3 0.890

As shown in Table 1, the Average Variance Extracted (AVE) value, which is another criterion of the
concentration validity, also confirmed that the convergent validity was secured as all the measured variables were
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the threshold value of 0.5 or more. Fornell-Larcker Criterion (FLC), Cross Loadings are presented as criteria for
determining the reflective measurement model's discriminant validity. FLC is a criterion for determining
discriminant validity. Since the square root of the AVE of the diagonal is larger than the correlation between the
study variables below the diagonal, the discriminant validity between study variables is evaluated. The results are
shown in Table 4.

Tables 3. Evaluation results of measurement model (cross-loadings)

Latent variables | Indicators EX-C MG-C TC-C TEC-C TECH-P TIC-C TM-C
ES1 0.949 0.747 0.682 0.608 0.580 0.671 0.533

EX-C
ES2 0.954 0.666 0.648 0.658 0.575 0.682 0.564
MC2 0.656 0.906 0.744 0.634 0.606 0.601 0.470

MG-C
MC4 0.744 0.902 0.781 0.646 0.553 0.648 0.588
TC1 0.469 0.752 0.480 0.645 0.614 0.477 0.383
TC2 0.641 0.731 0.950 0.636 0.559 0.571 0.608
TC-C TC3 0.688 0.782 0.952 0.660 0.596 0.598 0.629
TC4 0.690 0.644 0.565 0.645 0.562 0.887 0.623
TC6 0.602 0.513 0.498 0.588 0.554 0.892 0.580
TCC1 0.631 0.588 0.513 0.629 0.576 0.909 0.625

TEC-C
TCC2 0.600 0.657 0.601 0.651 0.520 0.864 0.625
TIC10 0.633 0.640 0.613 0.841 0.652 0.646 0.627
TIC11 0.417 0.562 0.488 0.852 0.662 0.553 0.495

TIC-C
TIC12 0.550 0.633 0.560 0.826 0.666 0.592 0.572
TIC3 0.483 0.545 0.495 0.781 0.615 0.458 0.467
TM13 0.638 0.685 0.654 0.803 0.710 0.645 0.523
T™M2 0.610 0.698 0.667 0.872 0.726 0.668 0.512

TM-C
TM6 0.581 0.603 0.526 0.834 0.754 0.561 0.491
TM8 0.484 0.556 0.501 0.834 0.651 0.562 0.509
TP1 0.533 0.598 0.479 0.700 0.880 0.605 0.478
TECH-P TP2 0.576 0.658 0.640 0.763 0.884 0.566 0.619
TP3 0.402 0.436 0.374 0.592 0.761 0.379 0.308

1130


http://jssidoi.org/jesi/
http://doi.org/10.9770/jesi.2020.8.2(67)

ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES
ISSN 2345-0282 (online) http://jssidoi.org/jesi/

2020 Volume 8 Number 2 (December)
http://doi.org/10.9770/jesi.2020.8.2(67)

Make your research more visible, join the Twitter account of ENTREPRENEURSHIP AND SUSTAINABILITY ISSUES:
@Entrepr69728810

Tables 4. Evaluation results of the measurement model

Latent variables EX-C MG-C TC-C TEC-C TECH-P TIC-C TM-C
EX-C 0.952
MG-C 0.748 0.937
TC-C 0.609 0.632 0.912
TEC-C 0.733 0.705 0.656 0.867
TECH-P 0.769 0.847 0.664 0.820 0.868
TIC-C 0.704 0.716 0.676 0.785 0.793 0.865
T™M-C 0.722 0.708 0.601 0.786 0.848 0.797 0.876

Evaluation of the structural model

The structural model's evaluation can be seen as a procedure to confirm the research model designed and
developed by the researcher and confirm that the structural model is suitable. Once the structural model is found
to be a suitable model, hypothesis testing can be performed. This study evaluated and confirmed multicollinearity,
coefficient of determination (R?), effect size (f?), and predictive suitability (Q?) for evaluation of structural model
in PLS-SEM. Table 5 shows the verifying of the internal VIF value by executing the PLS algorithm to confirm
multicollinearity. If the Inner VIF Values among the study variables are less than 5, it can be judged that there is
no multicollinearity. As a result, all of them are less than 5, so it can be estimated that there is no
multicollinearity. Evaluate the explanatory power of the endogenous research variables, the results of verifying
the coefficient of determination R? by executing the PLS algorithm are shown in Table 6. The effect size (f?) is
used as a criterion for evaluating the relative influence of exogenous study variables (or predictors or independent
variables) on the endogenous study variables. If f2 is 0.02, it is evaluated as a small effect size, 0.15 as a medium
effect size, and 0.35 as a big effect size. Table 7 shows the results of checking the effect size (f?). Evaluate
whether the structural model has predictive suitability for specific endogenous study variables. For this purpose,
predictive suitability (Q?) is used. If the structural model is Q? greater than 0 for a specific endogenous study
variable, it is predicted to be predictive fit. Blindfolding of Smart PLS 3.2.9 was performed to confirm the results
of Cross-Validated Redundancy and to evaluate Q2. The results are shown in Table 8.

Tables 5. Inner VIF

Type of variables Indicators TECH-P TIC-C TM-C
EX-C 2.992 2.852 2.852
MG-C 2.915 2.731 2.731
Independent variable

TC-C 2.106 1.979 1.979
TEC-C 3.659 2.714 2.714

Mediating TIC-C 3.804

variable TM-C 3.634
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Tables 6. R square

Type of variables Indicators R Square Adjusted R Square
Dependent variable TECH-P 0.863 0.858
Mediating TIC-C 0.696 0.690
variable TM-C 0.682 0.675

Tables 7. Effect size(f?)

Type of variables Indicators TECH-P TIC-C TM-C
EX-C 0.004 0.017 0.046
Independent MG-C 0.380 0.048 0.044
variable TC-C 0.004 0.063 0.003
TEC-C 0.077 0.221 0.254
Mediating TIC-C 0.003
variable TM-C 0.225

Tables 8. Predictive suitability(Q?)

Type of variables Indicators Q?
Independent variable TECH-P 0.623
TIC-C 0.509

Mediating variable
T™M-C 0.508

Verification of hypotheses

Since the structural model's evaluation is appropriate, the hypothesis verification can be carried out through
bootstrapping. The significance and adequacy of the path coefficient are evaluated using the t value calculated
through the execution of bootstrapping. Through this, a hypothesis test was conducted. Bootstrapping of Smart
PLS 3.2.9 carried out the significance and suitability evaluation of the path coefficients. It was verified by
checking the t-value, p-value, and confidence interval required for hypothesis testing at the significance level of
.05. The results are shown in Tables 9 and Figure 3.
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Tables 9. Hypothesis verification results

Original ~ Sample Standard Confidence
T statistics P- Significance
Hypothesis Path sample mean deviation interval
value
0) (M) (STDEV) (|O/STDEV)) 2.5% 97.5% (p<0.05)
EX-C—TM-C 0.204 0.208 0.098 2.086 0.037 0.003 0.396 Yes
MG-C—TIC-C 0.200 0.203 0.081 2.465 0.014 0.042 0.359 Yes
H1 TC-C—TIC-C 0.195 0.191 0.075 2.588 0.010 0.043 0.333 Yes
TEC-C—TIC-C 0.427 0.433 0.089 4.817 0.000 0.251 0.591 Yes
TEC-C—TM-C 0.469 0.467 0.111 4.238 0.000 0.244 0.684 Yes
H2 TM-C—TECH-P 0.335 0.333 0.086 3.890 0.000 0.161 0.501 Yes
MG-C—TECH-P 0.390 0.379 0.062 6.281 0.000 0.277 0.517 Yes
H3
TEC-C—TECH-P 0.196 0.192 0.083 2.369 0.018 0.047 0.361 Yes

Management Adjusted R?=0.690
Capability

(MG-C)

Technology
Innovation
Competence
(Tic-C)

Technology
Capability
(TEC-C)

Adjusted R?=0.858

Technical
Performance
(TECH-P)

2.588*

Technology
Commercialization

Capability
(TC-C)

Adjusted R?=0.678

Technology
Marketing
Competence
(TM-C)

*P<0.05, **P<0.01

Exit Strategy
(EX-C)

Figure 3. Hypothesis verification result (T-value/P-value)

As a result of hypothesis verification, as shown in Tables 9 and Figure 3, the critical and significant paths are as
follows. Hypothesis 1: Technology capability (TEC-C) had a significant influence on both technical marketing
(TM-C) and technological innovation capability (TIC-C). Hypothesis 2: Technical marketing competency (TM-C)
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strongly influenced technical performance (TECH-P). Hypothesis 3: MG-C—TECH-P, Management Capability
(MG-C) strongly influenced technical performance (TECH-P).
Moderation effect verification

According to the industrial classification, the moderation effect on the Technical Performance was significant
with the path coefficient of .114, the T-statistic of 1.782, and the P-Value of .075 (p <.10). The results are shown
in Tables 10 and Figure 4.

Tables 10. Verification results of moderation effect

Original Sample Standard o o
. T statistics P- Significance
Hypothesis Path Sample Mean Deviation
(0) (M) (STDEV) (|O/STDEV)) Value | (p<0.10)
EX-C ->TM-C 0.204 0.207 0.099 2.067 0.039 Yes
MG-C —TIC-C 0.200 0.203 0.082 2.442 0.015 Yes
MG-C —-TM-C 0.195 0.193 0.114 1.712 0.087 Yes
i TC-C —>TIC-C 0.195 0.192 0.074 2.645 0.008 Yes
TEC-C —TIC-C 0.427 0.433 0.091 4.682 0.000 Yes
TEC-C -TM-C 0.469 0.470 0.110 4.253 0.000 Yes
H2 TM-C -TECH-P 0.337 0.326 0.087 3.863 0.000 Yes
TEC-C -TECH-P 0.399 0.393 0.085 4.689 0.000 Yes
H3 EX-C -TECH-P 0.123 0.139 0.067 1.841 0.066 Yes
MG-C —-TECH-P 0.437 0.429 0.071 6.153 0.000 Yes
Moderation | TC-C—DIV—TECH-P 0.114 0.122 0.064 1.782 0.075 Yes

Management

2442 **

Capability
(MG-0 ‘
1712* /
4.682%**
Technology A
\/
4.689***

Capability
2.645 **

Technology
Innovation
Competence
(T1IC-C)

MG-C-DIV-TECH-P  EX-C-DIV-TECH-P

@ @ TC-C-DIV-TECH-P

Technical
Performance
(TECH-P)

(TEC-C)

Technology
TEC-C-DIV-TECH-P

Commercialization
Capability 4,053 *** @
(TC-C)
\ Technology @
Marketing TIC-C-DIV-TECH-P
. ) Competence TM-C-DIV-TECH-P
Exit Strategy 3067 **

(EX-C) (TM-C) *P<0.1, **P<0,05, ***P<0.001
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Figure 4. Moderation effect verification result (T-value, P-value)

As shown in Table 10 and Figure 4, it was confirmed that the impact factors on technical performance differ by
industry. In particular, technology commercialization capability affects technical performance due to the
moderating effect of industrial classification. This result proved the study's purpose that the influence factors
showing the modulating effect will differ depending on the industry sector. A data group analysis was conducted
to verify what latent variables have different effects depending on the industry sector and whether there are
differences between industries.

Analysis result of technical performance impact by industry sectors

We compared and verified the differences between R?, 2, total indirect effects, specific indirect effects, and total
effects on the Technical Performance impacts of six industries. Six industries are DIV 1 (electrics/electronics),
DIV 2 (machinery/parts), DIV 3 (IT/SW), DIV 4 (chemicals/ textiles/ materials), DIV 5 (life/food), DIV 6
(crafts/others). We used Data Group Analysis to identify differences in Technical Performance according to six
industry classification. The results are shown in Tables 11 to 15.

Table 11. R? Result of technical performance impact by industry sectors

Adjusted Square Overall* DIV 1** DIV 2** DIV 3** DIV 4** DIV 5** DIV 6**
TECH-P 0.858 0.810 0.896 0.868 0.905 0.960 0.897
TIC-C 0.690 0.719 0.681 0.796 0.616 0.901 0.753
TM-C 0.675 0.600 0.765 0.814 0.560 0.626 0.723

Table 12. 2 Result of technical performance impact by industry sectors

DivV1 DIV 2 DIV 3
TECH-P TIC-C TM-C TECH-P TIC-C TM-C TECH-P TIC-C TM-C
EX-C 0.002 0.040 0.011 0.286 0.029 0.121 0.010 0.342 0.001
MG-C 0.190 0.162 0.332 1.334 0.069 0.001 0.000 0.050 0.032
TC-C 0.034 0.220 0.019 0.272 0.235 0.004 0.190 0.061 0.001
TEC-C 0.097 0.270 0.291 0.005 0.184 0.390 0.249 0.625 1.065
TIC-C 0.025 0.014 0.025
T™M-C 0.333 0.056 0.009

Table 13. f2 Result of technical performance impact by industry sectors(continued)

DIV 4 DIV 5 DIV 6

F TECH-P TIC-C T™M-C TECH-P TIC-C TM-C TECH-P TIC-C TM-C
EX-C 0.023 0.017 0.093 0.116 0.073 0.142 0.085 0.141 0.435
MG-C 0.401 0.040 0.136 1.304 0.260 0.001 0.281 0.001 0.050
TC-C 0.003 0.047 0.002 0.098 0.119 0.003 0.114 0.086 0.024
TEC-C 0.001 0.159 0.201 0.577 0.289 0.038 0.103 0.485 0.087
TIC-C 0.129 0.041 0.001
T™M-C 0.237 2412 0.986
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Table 14. Total indirect effect of technical performance impact by industry sectors

Overall DIV 1 DIV 2 DIV 3 DIV 4 DIV 5 DIV 6
Total Indirect Effect
TECH-P
EX-C 0.074 0.074 -0.021 0.053 -0.061 -0.076 0.261
MG-C 0.074 0.074 0.253 0.017 0.045 0.205 -0.058
TC-C 0.023 0.023 0.081 0.048 0.029 -0.059 0.005
TEC-C 0.174 0.174 0.234 0.184 0.027 0.252 0.085

Table 15. Special indirect effect of technical performance impact

Special Indirect Effect Overall DIV 1 DIV 2 DIV 3 DIV 4 DIV 5 DIV 6
EX-C—TIC-C—TECH-P 0.005 0.022 -0.017 -0.062 0.036 -0.027 0.006
MG-C—TIC-C—TECH-P 0.008 0.041 0.023 0.031 0.058 -0.037 -0.001
TC-C —»TIC-C—TECH-P 0.008 0.039 0.038 0.027 -0.047 -0.023 0.005
TEC-C—TIC-C—TECH-P 0.017 0.049 0.048 0.127 0.100 -0.048 0.013
EX-C—TM-C—TECH-P 0.069 -0.043 0.070 0.002 -0.112 0.288 0.283
MG-C—TM-C—TECH-P 0.066 0.213 -0.006 0.015 0.146 -0.021 0.099
TC-C—»TM-C—TECH-P 0.015 0.042 0.010 0.002 -0.012 0.027 0.072
TEC-C—TM-C—TECH-P 0.157 0.185 0.137 -0.100 0.152 0.133 0.145

Table 16. Total effect of technical performance impact by industry sectors
Total Overall DIV 1 DIV 2 DIV 3

Effect TECH-P TIC-C TM-C TECH-P TIC-C TM-C TECH-P TIC-C TM-C TECH-P TIC-C TM-C

EX-C 0.114 0.122  0.204 0.010 0.157 -0.100 0.427 -0.174  0.309 0.009 -0.427 -0.016
MG-C 0.464 0.200  0.195 0.547 0.291  0.497 0.624 0.230 -0.025 0.044 0.210 -0.159
TC-C 0.058 0.195 0.046 -0.016 0.278  0.098 -0.222 0.383  0.045 0.292 0.184 -0.020
TEC-C 0.371 0.427  0.469 0.432 0.350 0.433 0.133 0.483  0.602 0.650 0.868 1.080
TIC-C 0.041 0.140 0.099 0.146

T™M-C 0.335 0.427 0.227 -0.092
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Table 17. Total effect of technical performance impact by industry sectors(continued)

DIV 4 DIV 5 DIV 6
Total Effect

TECH-P TIC-C T™M-C TECH-P TIC-C T™M-C TECH-P TIC-C T™M-C
EX-C 0.040 0.196 -0.485 0.084 0.213 0.579 0.133 0.258 0.480
MG-C 0.726 0.321 0.634 0.390 0.291 -0.042 0.339 -0.024 0.168
TC-C -0.025 -0.258 -0.051 0.109 0.179 0.055 0.241 0.217 0.122
TEC-C 0.223 0.547 0.660 0.451 0.376 0.267 0.354 0.548 0.246

TIC-C 0.182 -0.127 0.024

TM-C 0.231 0.496 0.589

In Table 11, R? shows that DIV 1 (electrics/electronics) has a low impact on Technical Performance from .858 to
.810, but increases in all other DIV 2 ~ DIV 6. In Tables 12 and 13, > shows that factors affecting Technical
Performance differ according to DIV, which means that learning and education methods that improve existing
uniform abilities and competencies to create technological outcomes according to industries are different.
Differently, it is essential to know that specialized education and learning for each industry sector is required. In
Table 14, the total indirect effects were found to increase technological capability on Technical Performance
except DIV 4 (chemicals/textiles/materials) and DIV 6 (crafts/others).

In Table 15, the Special Indirect Effect on Technical Performance is significant except for DIV 3 (IT/SW) and
DIV 6 (crafts/others) when the technical capability is through the technology marketing capability. Electronics
confirmed an increase in indirect effects. Besides, the exit strategy (EX-C) increased significantly in DIV 5
(life/food) and DIV 6 (crafts/others) via technology marketing. Overall, the technology marketing competency
(TM-C) confirmed that the Special Indirect Effect was high. In Tables 16 and 17, the total effect on the Technical
Performance was found to be increased in three or more factors: DIV 3 (IT/SW), DIV 1 (electrics/electronics),
and DIV 5 (life/food). In particular, DIV 3 (IT/SW) found that the total effect of technology capability,
technology innovation capability, and technology commercialization capability on technology performance was
remarkably increased. It proves to be an essential factor for IT/SW companies to increase their Technical
Performance.

6. Conclusions and implications

Given that young SMEs' success in the world is one of the essential policies for each country's future survival, this
study examined the causal relationship between the degree and influence of factors affecting entrepreneurial
capability and the influential drivers and technical performance.

We analyzed and verified whether the mediation effect is significant, and the impact on the business performance
of six industries such as electrics/electronics, machinery/parts, IT/SW, chemicals/textiles/materials, life/food,
crafts/others.
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The moderating effects of how the factors differ and the degree of influence were verified. In particular, due to
verifying the moderating effect on the industry sector's technical performance, it was confirmed that the
technology capability is the main influence factor path on technical performance. As for the total effect on the
Technical Performance, it was confirmed that DIV 3 (IT/SW), DIV 1 (electrics/electronics), and DIV 5 (life/food)
increased the total effect on three or more factors. Mainly, DIV 3 (IT/SW) found that the total effect of
technology capability, technology innovation capability, and technology commercialization capability on
technology performance was remarkably increased. It proves to be an essential factor for IT/SW companies to
increase their technical performance. In the information technology industry and the SoftWare industry, we are
trying to survive and grow in the rapidly developing IT environment by making efforts to enhance technology
capability, innovation capability, and technology commercialization capability by using Digital Transformation to
create the technological performance.

This study suggests overcoming the failure of SMEs' technical performance and which capability and competence
in focusing on sustainability. Management capability and technical marketing competency were an important,
influential driver for technical performance. Technology capability had a significant influence on both technical
marketing and technological innovation capability. This study's results will be provided to government
policymakers and practitioners of government support agencies to stimulate youth entrepreneurs' success.

The limitations of this study and future research subjects can be summarized as follows.

First, this study was conducted for the founding companies. However, the significant technology start-up
companies'  technical field was found in electronics/electronics,  machinery/parts, IT/SW,
chemicals/textiles/materials/, life/food, and crafts/others. In setting up the surveys into two fields, there was a
failure to subdivide all possible technology fields to which technology start-up companies belong. In the future, it
will be necessary to conduct further research on the technical fields that have been subdivided with the
specification of the technical fields. Second, there was a practical limitation that the former founders could not be
targeted in the part of the research that was limited to the youth founding academy in Korea. We will carry out
future research as a research topic to include a broader range of founders, including technology startups by
country, region, industrial complex, and industry. Third, some of the contents of the questionnaire conducted in
this study were focused on the manufacturing field, so there were practical limitations that it was difficult to
reflect as many diverse and technical founders as possible.

Groups of technologies in the future can be categorized into manufacturing, non-manufacturing, IT, and industry
4.0, or the eight projects included in the innovation growth performances and future plans jointly announced by
related ministries as reporting items for the Korea Innovation Growth Conference. It is necessary to expand
further to the core leading business and conduct further research, and to conduct future research as an in-depth
research topic following this research.
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