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Factors Affecting Digital Transformation of Small and Medium

Enterprises — The Case of Thanh Hoa Province, Vietnam
Ph.D. Le Huy Chinh=, Ph.D. Le Thi Binh

Faculty of Business Administration, Department of Economic and Business Administration, Hong Duc University,
Thanh Hoa, Vietnam

ABSTRACT

The objective of this paper is to examine the factors affecting the digital transformation of the
SMEs in Thanh Hoa province. Based on the Technological, Organizational, and Environmental
(TOE) model and analyzing the sample of 288 valid questionnaires, the results of the SEM analysis
indicate that there are five factors impact positively on digital transformation of small and
medium-sized enterprises (SMEs) in Thanh Hoa Province. The most influenced factor is
Information technology management, followed by Digital strategies, Information technology
infrastructure, Partnership, and Employee skill. Furthermore, the analysis results pointed out that
the digital transformation has a positive impact on the Business performance of SMEs in Thanh

Hoa Province.

Keywords: Business performance, Digital transformation, SMEs, Thanh Hoa province.

1. Introduction

Digital transformation is defined as the integration and application of digital technologies to
enhance management efficiency, production, business operations, and improve the competitiveness
of enterprises. Currently, the Government of Vietnam is gradually formulating and implementing
the digital transformation across the broader economy in order to promote growth and achieve
prosperity. Many studies pointed out that digital transformation have positively impacts firms
performance (Nwankpa and Roumani, 2016; Mubarak et al., 2019; Zhang et al., 2022; Ren, Y et al.,
2023) in general, as well as the performance of SMEs, in particular (Peter, 1988; Bharadwaj, 2000;
Hess et al.,, 2016, Hu, 2020). Recognizing digital transformation as an essential trend and an
important solution to develop businesses in general and small and medium-sized enterprises (SMEs)

*! Corresponding author. Tel.: +84911233289.
Email address: lehuychinh@hdu.edu.vn
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in particular, Viethamese Government and entrepreneurs have been focusing on accelerating the

digital transformation process.

At present, businesses have been undergoing digital transformation in various aspects in
Vietnam. For example, they have digitized administrative processes, remoted workforce
management, managed document and inventory, implemented e-commerce and digital marketing
strategies, adopted electronic payment systems, invested in automation and mechanized production
lines as well. Economists have estimated that digital transformation helps small and medium-sized
enterprises to reduce operating costs up to 60 percent in some processes. In certain cases, digital

transformation lead time savings up to 90 percent compared to the previous methods.

For Vietnam, SMEs are categorized into Micro-enterprises, Small enterprises and Mid-sized
enterprises. The classification based on the field of operation (agriculture, forestry, aquaculture;
industry and construction sectors and the field of commerce and services) and some following
criteria as an average annual number of employees who participate in social insurance and total
revenue in the year or total capital of the year (The Government, 2021). Furthermore, the
Government has been attempting to provide assistance for SMEs and DT for SMEs has been being

paid attention to promote in the recent years.

For Thanh Hoa, the Province has made continuous efforts to drive comprehensively digital
transformation (DT), with the goal is to develop a digital government, digital economy, and digital
society. Regarding to SMEs in the province, they have tried to implement promptly DT in order to
improve efficiency in production and business activities. As of the end of 2022, there are over 20,000
SMEs operating, accounting for 90 percent of the total number of businesses in Thanh Hoa province.
With the perspective of putting people and businesses at the center of service and using their
satisfaction as a measure of the efficiency of the local government, Thanh Hoa province attempts to

support enterprises, cooperatives, and individual businesses in promoting digital transformation.

In reality, the process of digital transformation for SMEs in Thanh Hoa province is still in its
early stages. Therefore, the Provincial Steering Committee for Digital Transformation has carried
out a program, with the aim, until 2025, Thanh Hoa targets to have more than 50% enterprises out
of the total number of the tax-paying enterprises to implement the digital transformation (Linh
Huong, 2023). To achieve this goal, appropriate solutions need to be implemented to address the
challenges of digital transformation and foster digital economic development, which has helped
SMEs reduce costs, enhance operational efficiency, and competitiveness. Therefore, it is crucial to
find out factors affecting digital transformation of SMEs in Thanh Hoa province then the local
government can propose suitable solutions to address the challenges of digital transformation of

these enterprises in Thanh Hoa province.

The rest of the paper is organized as follows. Section 2 expresses the methodology. Research
results is displayed in Sections 3. Discussion is shown in Section 4. The following section concludes
the paper.

2. Methodology

2.1. Research model and hypotheses

To investigate the factors affecting the digital transformation of SMEs, the paper develops the
model based on the Technology-Organization-Environment (TOE) model developed by Tornatzky
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et al (1990). TOE model implied that variables such as technology, organization, and environment
factors could be used to explain the digital transformation. Furthermore, the TOE model is not
limited by the organization's scale or the characteristics of the industry/product. Therefore, the TOE
theory provides a comprehensive framework for explaining technology adoption in an organization.
Accordingly, the essential variables that may affect the digitalization process of SMEs stand for the
technology, organization and environment factors. Through theoretical synthesis, this study
identifies 6 critical factors have a positive impact on the DT of SMEs in Thanh Hoa province such as:
Government support (GS), Partnership (PA), IT infrastructure (ITI), IT management (ITM),
Employee skill (ES), and Digital strategies (DS). Moreover, this study supposes DT has a positive
impact on the business performance (BP) of SMEs in Thanh Hoa Province. The conceptual model is

shown in Figure 1.

H2 H1

H3
IT infrastrmciure Drigital Business
HA4 Tranzformation performance of
of SMNE= SME=

[ Dhgital strategies ] [ Emplosyes Skill ]

Organizational Factors

Figure 1. Proposed Research Model

Source: synthesis by the authors

Based on the research model, the authors propose the following research hypotheses:

The government can develop and strengthen policies and programs to support SMEs” DT
agenda, create specific policies, support initiatives, customize training programs, and promote
collaborative ecosystems. Moreover, the success of DT must also change organizations by creating a
dynamic partner ecosystem. Thus, government support and partnerships, as important
environmental factors, can have a significant impact on the success of DT. However, given the
varying results of DT under the same environmental conditions, we have reason to doubt the
validity of direct impact. In other words, government support and partnerships can impact on the

results of DT through organizational factors, and we propose the following hypotheses:
H1: Government support is positively related to DT of SMEs in Thanh Hoéa Provine
H2: Partnership is positively related to DT of SMEs in Thanh Héa Provine
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Information technology is most important for companies to achieve DT, which is conducive to
optimize business processes, create customer and corporate value. Digital technology brings out
new forms of business strategies by altering the value creation paths that organizations have
previously relied upon to remain competitive, providing technical support for their effective
implementation as well. In addition, IT can help enable leadership and organizational performance.
IT infrastructure resources and IT management capabilities are generally regarded as important IT
strategic choices. IT infrastructure resources are non-competitive resources, while IT management
capabilities are competitive resources that it is difficult for competitors to imitate, such that
organizations usually require an effective combination of IT infrastructure and IT management

capabilities to obtain IT business value. Therefore, this research proposes the following hypotheses:
H3: IT infrastructure is positively related to DT of SMEs in Thanh Hoa Provine
H4: IT management capability is positively related to DT of SMEs in Thanh Hoa Provine

Prior researchs show that human factors can significantly impact on DT capacity in an
organization and thus organizations have to increase their employee’s skills to ensure DT
successfully. Employees are the most important executors of enterprises’ digital strategy and their
own skills and knowledge as well as digital strategy affects the results of DT. This study proposes
the following hypotheses:

H5: Employee skill moderates the linkage is positively related to DT of SMEs in Thanh Héa Provine.

He: Digital strategies is positively related to DT of SMEs in Thanh Héa Provine.

Relationship between DT and Business performance of SMEs in Thanh Héa Provine

Previous studies suggest that digital transformation has a positive impact on the business
outcomes of SMEs. For Vietnam, a study by Hai (2021) also implied that IT, human resources, and
business strategy have a positive impact on the digital transformation of SMEs, and vice versa digital
transformation has a positive impact on the business results of SMEs. Digital transformation has a
positive effect on the dynamic capabilities of enterprises; the higher the intensity of individual and
the stronger the entrepreneurial orientation, the stronger the positive impact of digital
transformation on the dynamic capabilities and innovation performance of enterprises (Wang, 2021).
Thus, the paper proposes the following hypotheses:

H7: DT has a positive impact on Business performance of SMEs in Thanh Hoa Provine

Inheriting the results of previous studies, the authors proposes factors influencing DT of SMEs

in Thanh Hoa province as described in Table 1.
Table 1. Description of the scale

Symbol Observed variables Source of the scale
GS Government support
ast Thanh Hoa province can develop and strengthen policies and
programs to support your SME’s DT agenda
Kraja et al (2014)
as Thanh Hoa province can create specific policies to support your

SME’s DT agenda
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Thanh Hoa province can support, and counseling initiatives to

GS3
support your SME’s DT agenda
Gsa Thanh Hoa province can customize training programs to support
your SME’s DT agenda Pelletier and Cloutier
GS5 Thanh Hoa province can be an important environmental factor (2019)
and play a significant impact on the success of DT
PA Partnership
SMEs can improve their business performance even if limited
PA1 | resources are available by establishing collaboration with their
partners
PAD SMEs can improve their business performance and achieve
growth by establishing collaboration with their partners
Lin et al (2020)
The formation of inter-organizational relationships can help
PA3 organizations acquire resources to reduce uncertainty and
interdependence
PA4 Partnership is an important environmental factor, can have a
significant impact on the success of DT
ITI IT infrastructure
Investment in and use of IT infrastructure are considered to
provide enhanced decision-making capabilities and increased
ITI1 | efficiency
Mahdi (2019)
Investment in and use of IT infrastructure are considered to
improved productivity, playing an important role in
ITI2 | management capabilities and corporate performance
ITI3 | Itis difficult for competitors to imitate IT infrastructure resources
IT infrastructure resources is generally regarded as an important Li et al (2019)
ITI4 | IT strategic choice
IT infrastructure can develop unique organizational capabilities, .
. L Mahdi (2019)
ITI5 | thereby enhancing organizational performance.
IT™M IT Management capacity
ITM1 | To what extent your company uses IoT
Teng et al (2022)
ITM2 | To what extent your company uses social media
ITM3 | To what extent your company uses cloud technologies Armstrong (1999)
ITM4 | To what extent your company uses big data and data analytics | Melville et al (2004)
ES Employee skill
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ES1 Your business advances continuous learning in digital
technologies
ES2 | A balance between general digital skills and specialized digital | Kane (2019), Grab et
roles is adequate al (2019)
ES3 | Your business can assemble teams with the right mix of skills for
each digital project
ES4 | Employees are compound talents who understand both business
and digitalization
ES5 | Your business provides employees with resources or Kane (2019)
opportunities to acquire the right digital skills for digital
transformation
DS Digital strategies
DS1 | Your company’s digital transformation strategy can increase
sales
Chatterjee et al (2020)
DS2 | Your company’s digital transformation strategy can improve
competitiveness
DS3 | Your company’s digital transformation strategy can
fundamentally change business processes
Salvini et al (2020)
DS4 | Your company’s digital transformation strategy can improve
customer experience and satisfaction
DS5 | Your company’s digital transformation strategy can improve | Hartley and Sawaya
innovation capabilities (2019), Evangelatos
DS6 | Your company’s digital transformation strategy can improve (2020).
business decisions
DT Digital transformation
DT1 | Assess your organization’s digital transformation maturity
compared to peers
DT2 | Assessment of the use of digital technology
] . . Mubarak (2019), Hu
DT3 | Assess how widely your own digital technology is used .
(2020), Li et al (2021)
DT4 | Your company’s digital transformation can improve efficiency
DT5 | Digital transformation of your business can help return on
investmen
BP Business performance of SMEs
BP1 Digital transformation of your business can help increase sales
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Digital transformation of your business can help increase gross | Mubarak (2019), Hu
profit (2020), Li et al (2021)

BP2

BP3 Your company’s digital transformation can help increase net
profit

BP4 | Digital transformation of your usiness can help return on equity

Source: compliled by the authors, 2022

The analytical steps included assessing the scale and the reliability of the measured variable

by Cronbach’s alpha coefficient and factor loading by EFA analyses. To confirm univariate,
multivariate, convergent, and discriminant validity of the concepts, CFA analysis is performed. To
evaluate the impact of independent variables on the dependent variable, Structural equation
modeling (SEM) is conducted. Furtheremore, the bootstrap method was used for sustainability
testing with 1.000 repeated samples. Data analysis is performed by the SPSS 22.0 and Amos 20.0

software.

2.2. Data and data sources

The data is collected by convenience sampling. The questionnaire was sent to executives of
SMEs both in-person and online by the end of march 2023. The data includes 288 valid survey
questionnaires. Hair et al (1998) suggested that if the sample size is around 100 then the factor
loading criterion should be greater than 0.5 and recommended a ratio of 5:1 for sample size
compared to the number of parameters in multivariate analysis. In the research model, the authors
have identified 38 observed variables, using a 5-point Likert scale. Therefore, the sample size is

reliable for estimating.
3. Research results and discussion

3.1. Descriptive statistics of the study sample

Data are extracted from 288 valid questionnaires shed some light on SMEs. For the firm age,
32 SMEs (11.11%) had been operating for less than 2 years, 98 SMEs (34.02%) had been operating for
2 to 5 years, 112 SMEs (39.02%) had been operating for 5 to 10 years, and 46 SMEs (15.59%) had been
operating for over 10 years. In terms of the number of employees, the results showed that 32 SMEs
(10.98%) had less than 10 employees, 221 SMEs (76.88%) had 10-49 employees, and 35 SMEs (12.14%)
had 51-100 employees. Regarding to the major business areas, the results showed that 10 SMEs
(3.47%) were in the agriculture sector, 64 SMEs (22.2%) were in the industry sector, 108 SMEs

(87.57%) were in the service sector, and 106 SMEs (36.8%) were in two or three sectors.
3.2. Measurement Model Evaluation Results

3.2.1. Cronbach’s alpha analysis

The variables with an item-total correlation values of less than 0.5 can be considered useless
and are eliminated from the model. A Cronbach’s alpha coefficient of over 0.7 is considered to be
acceptable for the scale (Hair et al., 2014). In the first Cronbach’s alpha analysis, three variables (DS6,
ITI5 and ES5) were removed since their total correlation coefficient was less than 0.5. In the second
analysis, all observed variables had a total correlation greater than 0.5 and a Cronbach’s alpha
coefficient greater than 0.7, indicating that they were reliable. The results of the second Cronbach’s
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alpha test, which examined the reliability of the variables pointed out variables that were eligible
for the study.

3.2.2. Results of exploratory factor analysis (EFA)

The Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test results are shown in Table 2. The KMO
value is 0,885, indicating that the correlation among variables represent a moderate or high
correlation. Moreover, Bartlett’s test of sphericity is statistically significant (p <0.005), indicating that
the correlation matrix is not an identity matrix and the data is suitable for factor analysis. Therefore,

the results of EFA test indicate that the application of EFA is completely appropriate.

Table 2. Factor analysis for variables

Factor

DS1 0.887

DS5 0.834

DS2 0.793

DS3 0.785

D54 0.731

DT4 0.869

DT5 0.821

DT3 0.816

DT2 0.788

DT1 0.739

G54 0.773

GS2 0.769

GS3 0.763

GS1 0.743

GS5 0.704

ITI2 0.889

ITI3 0.811

ITI4 0.782

IT11 0.771

PA1 0.843
PA2 0.817
PA3 0.814

10
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PA4 0.685
ES2 0.860
ES4 0.825
ES3 0.800
ES1 0.749
IT™M4 0.839
IT™M2 0.801
IT™M3 0.704
ITM1 0.698
BP4 0.963
BP2 0.830
BP3 0.802
BP1 0.603
Initial Eigenvalues ~ 11.066 3.041 2718 2460  2.205 1.726 1.501 1.144
Cumulative % 31.618  40.307 48.073 55.102 61.403 66.334 70.623  73.891
KMO 0.885
Approx. Chi-Square 7025.659
Df 559
Sig. ,000

Source: Processing data of AMOS software.

The Bartlett’s test conducted on the correlation of observed variables with a significance level

(Sig.) of 0.000, which is smaller than 0,05, indicates that the observed variables are not correlated

with each other in the population. Consequently, the null hypothesis (Ho) that the factor model is

not suitable is rejected, indicating that the data is completely appropriate for factor analysis.

Moreover, the eigenvalues is 1.144 > 1, and the cumulative variance test yields a value of 73.891%,

which is greater than 50%, indicating convergence of the analysis at the 8th factor. The factor

loadings of each observed variable are all greater than 0.5, indicating that the observed variables
adequately represent the significant influence of the factors that they represent.

11
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3.2.3. Results of confirmatory factor analysis (CFA)
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Figure 2. Results of confirmatory factor analysis

Source: Processing data of AMOS software

The results of the CFA analysis are presented in Figure 2. The critical model comprises

established factors that are interrelated freely. The CFA analysis results indicate that the Chi-square

value of 1087,686 with degrees of freedom being 530, comparative fit index (CFI) value of 0.917,

Tucker-Lewis index (TLI) value of 0.907 (both greater than 0.9), the goodness of fit index (GFI) value

of 0.828 (greater than 0.8), and root mean square error of approximation (RMSEA) value of 0.061

(less than 0.8) are all satisfactory. The factor weights of each observed variable are greater than 0.5,

indicating the model’s convergent validity. Furthermore, the model indices are consistent with the
data.

Additionally, the correlation coefficients and standard deviations of the scale components
(displayed in Table 3) reveal that the correlation coefficients between each pair of concepts and their
standard deviations are significantly 1% of level. Therefore, the factors in the model exhibit
discriminant validity regarding the correlation between the scale components. The CFA analysis
also shows the satisfactory of convergent validity, discriminant validity, correlation, and reliability
of the scale components.

Table 3. Results of testing the correlation between the components of the scales

Estimate S.E. C.R. P
DS <> DT 0.346 0.051 6.791 0.000
DS <> GS 0.196 0.046 4.298 0.000"
DS <> ITI 0.244 0.050 4915 0.000"

12
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Estimate S.E. CR P
DS <> PA 0.124 0.040 3.131 0.002°
DS <> ES 0.212 0.050 4.197 0.000"
DS <--> I™ 0.215 0.048 4.507 0.000"
DS <> BP 0.273 0.049 5.521 0.000"
DT <> GS 0.221 0.044 5.037 0.000"
DT <> ITI 0.350 0.050 6.962 0.000"
DT <> PA 0.259 0.042 6.190 0.000"
DT <> ES 0.245 0.048 5.075 0.000
DT <> IT™M 0.337 0.050 6.686 0.000
DT <> BP 0.417 0.053 7.932 0.000"
GS <> ITI 0.130 0.043 3.005 0.003
GS <> PA 0.104 0.036 2.909 0.004"
GS <> ES 0.134 0.045 3.011 0.003
GS <> I™ 0.162 0.043 3.811 0.000
GS <> BP 0.200 0.044 4.516 0.000"
ITI <> PA 0.173 0.040 4.307 0.000"
ITI <--> ES 0.218 0.050 4.382 0.000"
ITI <> IT™ 0.211 0.047 4.507 0.000"
ITI <--> BP 0.379 0.052 7.351 0.000
PA <--> ES 0.134 0.040 3.323 0.000"
PA <> IT™M 0.234 0.042 5.615 0.000"
PA <--> BP 0.337 0.046 7.359 0.000"
ES <--> IT™M 0.128 0.046 2.788 0.005"
ES <--> BP 0.303 0.051 5.915 0.000"
IT™ <--> BP 0.352 0.051 6.856 0.000"

Notes: " is significant at 1% level

Source: Processing data of AMOS software

13
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3.3. The results of the structural equation modeling (SEM)

The linear structural model (SEM) is utilized to assess the fitness of the research model and
examine the relationships among the factors. The SEM analysis yielded the following results:
degrees of freedom (df) = 536; Chi-square = 1136.199; p = 0.000 < 0.05; Chi-square/df = 2.120 < 3; CFI
=(0.911 and TLI = 0.901 > 0.9; GFI = 0.826 > 0.8; and RMSEA = 0.062 < 0.8. These results confirm that
the model is consistent with the collected data. Table 4 displays the results of estimating the cause-
and-effect relationships among the factors in the research model.

Chi-square=1136,199 ; df=5636 ; P=,000;
Chi-square/df=2,120 ;

GFI=,826 ; TLI=,901 ; CFI=,911 ;
RMSEA=,062
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Figure 3. The results of the structural equation modeling

Source: Processing data of AMOS software.
The regression results in Table 4 show that with the exception of hypothesis H1, the other
hypotheses (H2, H3, H4, H5, H6, H7) can not be rejected, indicating that all hypotheses are accepted
except for hypothesis H1. It is implied that the factors: Partnership, IT infrastructure, IT
management, Employee skill, and Digital strategies all have a positive impact on the digital
transformation of SMEs in Thanh Hoa Province. Among these factors, IT management has the
strongest impact (with a coefficient of 3 = 0.288), followed by Digital strategies (with (3 = 0.240), IT
infrastructure (with 3 = 0.229), Partnership (with = 0.208), and the factor with the least impact is
Employee skill (with (3 = 0.138). Interestingly, the findings show that Government support variable

does not play significant role to the digital transformation of SMEs in Thanh Hoa province.

14
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Table 4. The results of estimating the causal relationships among the factors

Hypothesis Correlations Estimate S.E. C.R. P Results
H1 DT  <-- GS 0.089 0.056 1.776 0.076 Rejected
H2 DT <--- PA 0.208 0.064 3.680 0.000"  Supported
H3 DT <--- ITI 0.229 0.052 4.350 0.000"  Supported
H4 DT <--- IT™ 0.288 0.063 4.744 0.000°  Supported
H5 DT <--- ES 0.138 0.046 2.768 0.006°  Supported
Hé6 DT <--- DS 0.240 0.048 4.512 0.000"  Supported
H7 BP <--- DT 0.677 0.065 11.261 0.000"  Supported

Notes: * is significant at 1% level

Source: Processing data of AMOS software
Additionally, the research results also indicate that digital transformation has a positive
impact on the business performance of SMEs in Thanh Hoa Province (with a coefficient of 3 = 0.677).

These findings are consistent with previous studies.

3.4. Evaluating model reliability using the bootstrap method

Table 5 displays assessment of research model reliability using the bootstrap method. It can
be seen that the critical ratio (CR) values of the interrelationships between the factors in the model
are all below 1.96, indicating that the p-value is greater than 5%. This implies that the non-zero
deviation lacks statistical significance at the 95% confidence level, and hence we can conclude that

the estimated model is reliable.

Table 5. Assessment of research model reliability using the bootstrap method

Parameter SE SE-SE Mean Bias SE-Bias CR
DT <--- DS 0.065 0.001 0.24 0.000 0.002 0.0
DT <--- GS 0.049 0.001 0.09 0.002 0.002 1.0
DT <--- ITI 0.068 0.002 0.23 0.001 0.002 0.5
DT <--- PA 0.07 0.002 0.205 -0.003 0.002 -1.5
DT <--- ES 0.056 0.001 0.138 0.000 0.002 0.0
DT <--- I™ 0.069 0.002 0.292 0.004 0.002 2.0
BP <--- DT 0.053 0.001 0.674 -0.003 0.002 -1.5

Source: Processing data of AMOS software
According to the outcomes of the SEM model, all the hypotheses of the model are accepted
(excepted for HI1), indicating that the following elements: Partnership, IT infrastructure, IT

management, Employee skill, and Digital strategies all have a positive impact on the digital
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transformation of SMEs in Thanh Hoa Province. Moreover, digital transformation has a positive

impact on the business performance of SMEs in Thanh Hoa Province.
4. Discussion

This paper contributes to a better understanding of the factors influencing the Digital
transformation of SMEs and the impact of DT to Business performance in Thanh Hoa province. The

estimated results suggest some important findings.

Firstly, Information technology management has a positive correlation with the SMEs’digital
transformation in Thanh Hoa province. It can be explained that the implementation of IT
management help to ensure all of the information technology resources of an enterprise are managed
in accordance with its needs and priorities. Therefore, IT management can help to drive the digital

transformation of SMEs.

Secondly, Employee skill has a positive impact on SMEs’ digital transformation, implying that
digital transformation depends on employees with digital skills. It is due to the fact that digital
technology does not function independently, nor does it always workwell so that SMEs will rely on
alarge number of employees who are familiar with and adept at digital tools to successfully master
these digital methods and technologies. Therefore, for SMEs in Thanh Hoa province, to successfully

implement digital transformation, these enterprises have to focus on training employees’ digital
skills.

Thirdly, Partnership has a positive correlation with DT, suggesting that the ability of a SME to
connect with others can help firm to implement digital transformation. A high-quality partnerships
with connectivity enables a SME to get help and learn from partners to promote DT. Moreover, DT

is an indispensable to enhance and maintain partnership at high level.

Fourthly, Digital strategy plays positive impact on DT of SMEs in Thanh Hoa province,
expressing that to successfully achieve digital transformation of SMEs, a business must first carry
out top-level design and develop a comprehen-sive digital transformation strategy. The fact that DT
of a SME has purpose in line with the development strategy around the vision, goals, business
ecological blueprint, and other major strategic directions. Therefore, to carry out digital
transformation effectively, quickly, and comprehensively, SMEs in Thanh Hoa province must be

guided to formulate digital transformation strategies.

Fifthly, IT infrastructure has a positive correlation with DT. It is manifest to realize that factors
as the composite hardware, software, network resources and services required for the existence,
operation and management of an enterprise IT environment play crucial role in DT. Therefore,

investing in IT infrastructure is inevitable for SMEs to ensure successfully DT.

Sixthly, Government support variable has a relevant but not significant impact on the digital
transformation of SMEs. It can be explained that for SMEs, the local government has not yet
provided the necessary for the digital transformation process. This explanation is consistent with
the Thanh Hoa’ provincial competitiveness index (PCI) in recent years (ranked 43/63, 47/63 in 2021,
2022 respectively).

Finally, DT has positive impact on BP, implying that SMEs in Thanh Hoa province have

realized the benefits of digital transformation. Implementing DT can help SMEs to reduce business
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costs by automating processes, reducing waste, and optimizing supply chain management; in the

end DT has a positive impact on the business outcomes of SMEs.
5. Conclusion

Based on the theoretical foundations of the Technology-Organization-Environment (TOE)
model, the authors formulate a model with the objective of assessing the factors influencing the
digital transformation of SMEs in Thanh Hoa Province. The result indicates that there are five factors
can help to drive the digital transformation, namely: Information technology management, Digital
strategies, Information technology infrastructure, Partnership, and Employee skill. The paper also
pointed out that the supports of Thanh Hoa province have proven ineffective to promote digital
transformation. Moreover, analysis results reveal that the digital transformation plays an important

role on business performance of SMEs in Thanh Hoa province.
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ABSTRACT

This study examined the influence of factors on the adoption of digital transformation at small
and medium enterprises (SMEs) in the construction industry in Ho Chi Minh City. The study
conducted data analysis of 249 questionnaires from employees and leaders through SmartPLS
software. The analysis results have shown that the independent variables have a positive influence
on the adoption of digital transformation, sorted in descending order, which is Technological
advancement; Cost minimization; Competitive pressure; Environmental influence; and Pandemic
Covid-19. Based on the results of this study, the author has proposed a few governance
implications to help improve efficiency when applying digital transformation, thereby realizing
the sustainable development goals of the enterprises.

Keywords: Digital transformation, SMEs, The construction industry, Pandemic Covid-19

1. Introduction

1.1. The necessity of the study

Today, digital transformation has made a huge change to the lives of modern people. Digital
transformation is gradually affecting people's lives when people can experience services
conveniently and quickly. Moreover, the ongoing Covid-19 pandemic has helped businesses and
people realize the importance of digital transformation. During the time of social distancing, the
processing of work is mainly done online using computers or smartphones. To adapt to this new
breakthrough, any entity existing in society that does not adapt and transform to fit will soon be
eliminated. As an entity that exists and develops in society, small and medium enterprises (SMEs)
specializing in construction cannot go against this rule. With the total social investment capital of
about 100 billion USD in 2020, of which, investment in construction (including civil construction,

industrial construction, traffic construction) accounts for about 30-40% of the total investment.

! Corresponding author. Quang Anh Nguyen. Tel.: +84903833649.
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society, this is a great resource for national economic development. If there is a synchronous solution
in terms of mechanisms and policies, especially awareness of the issue of digital transformation, the
total social investment capital for the construction industry will be about 40 billion USD to 50 billion
USD/year in the period of 2021-2025, the industry's digital transformation will create enormous
surplus value for society. In order to promote this great resource, in addition to the synchronous
issuance of legal documents, the digital transformation of the construction industry will create a
spur for rapid and sustainable growth for the industry and make a great contribution to economic
growth national economy, especially maintaining the supply chain in construction investment
activities and providing services to people and businesses during the Covid-19 pandemic. This study
explores the influencing factors as well as their impact on the adoption of digital transformation in
enterprises. From the research results, businesses can consult and build their own appropriate
digital transformation roadmap to bring practical and meaningful benefits in production and

business activities.
1.2. Research objectives

The research needs to clarify the following specific objectives:

(1) Identify the factors affecting the adoption of digital transformation of SMEs in the

construction industry.

(2) Assess the impact of factors affecting the adoption of digital transformation of SMEs in the

construction industry.

(3) Test the difference about adoption of digital transformation of SMEs in the construction

industry according to individual characteristics.

(4) Propose the management implications to help the Board of Directors of these enterprises
come up with some policies to improve efficiency, thereby increasing profits for enterprises.
1.3. Research question

(1) What factors affect the adoption of digital transformation of SMEs in the construction
industry?

(2) How is the impact of these factors on the adoption of digital transformation?

(3) How is the difference about adoption of digital transformation according to individual

characteristics?

(4) What are the managerial implications that help the Board of Directors come up with
measures to increase the adoption of digital transformation?
1.4. Subject and scope of study

Research subjects: Factors affecting the adoption of digital transformation of SMEs in the

construction industry.

Research object: Leaders and employees. With an organization, when there is a change, it is
the job of the head first. Since digital transformation is a total and comprehensive change process, it
is the job of all members of the organization, including leaders and employees.

Research scope: The study was carried out at SMEs in the construction industry in Ho Chi
Minh City. The survey was conducted in February 2023.
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2. Theoretical basis, literature review and research methods
2.1. Theoretical basis

2.1.1. Adoption of digital transformation

Digital transformation is mentioned more and more often among the important factors to
enhance the competitiveness and successful development of the organization (Ablyazov & Asaul,
2018). Digital transformation has brought breakthrough economic changes and is changing the way

businesses operate and do business (Agushi, 2019).

The adoption of digital transformation has impacts on businesses such as transparency,
creativity using the internet, online transactions, e-commerce, e-services, etc. (Azam & Quaddus,
2012). Digital transformation is seen as an opportunity for small businesses to enter foreign markets
(Yin, 2020). Digital transformation will contribute to reducing costs, increasing productivity,

enhancing customer relationships and satisfaction (Karltorp, 2017).

2.1.2. Competitive pressure

Competitive pressure is the level of competition in the business field (Soewarno et al., 2020).
According to Bernard et al. (2006), competitive pressure arises when companies compete with

competitors in the market to win customers, increase market share or struggle to survive.

In addition, Soewarno et al. (2020) reports that as consumer demand increase, financially
strong companies pursue more innovation, leading to higher conversion adoption. Dahlman (2018)
concludes that the easing of trade barriers facilitates the entry of foreign competitors into the
domestic market, increasing competitive pressure. In this study, competitive pressure is described
as the amount of pressure a company has over its industry competitors as they adapt to new digital
technologies.

Hypothesis H1: Competitive pressure has a positive impact on the adoption of digital transformation in

enterprises.

2.1.3. Technological advancement

According to Unctad (2018), technological progress is now an integral part, having far-
reaching effects on every economy, society, research, art and daily life. McArthur and Sachs (2002)
report that, with technological progress at a threshold, Asian economies now require a new

approach to technological growth.

The advancement of technology forces SMEs to conduct more digitization of their business
operations. Advanced technology will help businesses outperform competitors (Sin et al., 2016). Due
to the increasing use of the Internet, it makes communication between humans and machines easier
(Popescu, 2018).

Hypothesis H2: The advancement of technology has a positive impact on the adoption of digital
transformation in enterprises.
2.1.4. Cost minimization

Cost minimization is a financial strategy aimed at achieving the most cost effective way to
deliver products and services at the required quality level. It is the process of reducing spending on

unnecessary or inefficient activities.
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Studies also show that cost reduction is an important factor in the implementation of emerging
technologies (Ainin et al., 2015). The adoption of digital transformation will help SMEs operate their
businesses using the internet, social media, and not needing a store when buying and selling. It will
save rental costs, save time and be easier for both customers and businesses. Small companies are

more likely to deploy low-cost internet technologies (Ramayah et al., 2016).

Hypothesis H3: Cost minimization has a positive impact on the adoption of digital transformation in

enterprises.

2.1.5. Environmental influence

Environmental influences include factors inside and outside the business, which can affect the
business separately or together. According to Karltorp (2017), environmental influences are the
drivers of changes that occur within the wider organization, including social, political, economic,
governmental, legal, technological and demographic learn. Environmental pressures stem from
competitors, business partners and suppliers, customers and sales expectations (Ramayah et al.,
2016). Environmental influences will force businesses to adopt digital transformation, even though
their business operations are not problematic. The digital transformation process is often influenced
by market dynamics, high or low technology industry, and company specialization (Tyler et al.,
2020).

Hypothesis H4: Environmental influences have a positive impact the adoption of digital transformation

in enterprises.

2.1.6. Pandemic Covid-19

In addition to a public health issue, the Covid-19 pandemic has also had a significant impact
on the global economy with a reduction in global gross domestic product growth (Fernandes, 2020).
Dramatic environmental changes have been triggered by the Covid-19 pandemic, encouraging
businesses to adopt emerging technologies on a broader scale (Priyono et al., 2020). According to
Sharon Chang (2020), SMEs have woken up and realized that adopting digital transformation is a

priority in their business and daily life during this pandemic.

Hypothesis H5: The Pandemic Covid-19 has a positive impact on the adoption of digital transformation
at enterprises.

2.2. Literature review

Digital transformation has been an important issue in recent years, both in business and in
research. It deals with changes in the way organizations operate and create value (new business
models, products and services) and communicate, using digital technology (Morakanyane, Grace,
& O'Reilly, 2017; Vial, 2019). When it comes to digitizing and transforming processes, products,
services, and business models, large organizations are willing to take more risks than SMEs (Kane,
Palmer, Phillips, Kiron, & Buckley, 2015) and are also more mature digitally, as they have sufficient
financial and human resources as well as a very clear digital transformation strategy. In contrast,
SMEs often lag behind due to less clear digital transformation strategies (Dethine, Enjolras, &
Monticolo, 2020), lack of skills (Leifels, 2020) and digital capabilities (Peillon & Dubruc, 2019). Digital
transformation requires SMEs to fundamentally change their business models (Bouwman, Nikou, &
de Reuver, 2019) and therefore requires them to be willing to change. Most important for SMEs is
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the early stage of digital transformation, which refers to defining the roadmap of business goals
based on digital transformation and, therefore, enhancing perception of SMEs (Barann, Hermann,
Cordes, Chasin, & Becker, 2019). So, the research question is: "What are the common factors affecting
the adoption of digital transformation in small and medium-sized enterprises?". A report from the
OECD, 2017, page 36 shows that the level of digital transformation among SMEs is particularly low,
related to the acquisition of digital technologies. In addition, Eller, Alford, Kallmunzer, and Peters
(2020) find that recent studies on digital transformation have mainly focused on large organizations,
where the authors focus on innovation perspectives. business models (Hanninen, Smedlund, &
Mitronen, 2018), case studies on how large, established organizations approach and drive digital
transformation (Kaiser & Stummer, 2020; Sebastian et al., 2017) as well as on factors that contribute
or hinder (Steiber, Alange, Ghosh, & Goncalves, 2020) from the perspective of innovation diffusion
theory. In the context of SMEs, many authors have focused their research on the factors behind
digital transformation (Ferreira, Fernandes, & Ferreira, 2019; Tarute, Duobiene, Kloviene,
Vitkauskaite, & Varaniute, 2018; Wilaisakoolyong, 2018).

Others, like Eller et al. (2020) focuses on assessing digital transformation factors and their
impact on the performance of small and medium enterprises. The results show that information
technology (IT), employee skills and digital strategy are the main factors that positively impact
digital transformation in SMEs. Finally, a recent study by (Nadkarni & Prugl, 2020) reviewed 58
studies from 2001 to 2019 and drew a thematic map from an agent and technology perspective, to
help companies identify aspects related to digital transformation.

To have an overview, based on previous research papers, the author has summarized and
listed a number of factors affecting digital transformation in SMEs, as shown in Table 1. TOE analysis
framework is developed applies to three groups, namely Technology (T), Organization (O) and

Environment (E).

Table 1: Identified influencing factors, based on TOE framework

Technological factors Author
Use digital methods (e.g. e-commerce) (Gamache et al., 2019)
Information communication technology (Chatzoglou & Chatzoudes, 2016; Gamache et al.,,
infrastructure (ITC or IT) or digital 2019; Nyandoro, 2016)
architecture
Cost of ITC equipment (Nyandoro, 2016)
Access to technology and the Internet (Tarute et al., 2018)
Accept new technologies and innovations (Wilaisakoolyong, 2018)
Data quality (Gamache et al., 2019)
Improve quality serving (Ferreira et al., 2019)
Using digital technology (or tools or (Isensee et al., 2020; Sandkuhl et al., 2019; Vial,
Products) 2019)
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Use different digital channels

(Sandkuhl, Shilov, & Smimov, 2019)

(communication)
Compatibility (Yoon & George, 2013)
Data (El Hilali, El Manouar, & Abdou Janati Idrissi,

2020)

Organizational factors

Author

Strategy (Dilber, 2019; Irimias & Mitev, 2020; Isensee et al., 2020; Loon Hoe,
2020; Sandkuhl et al., 2019; Savic et al., 2016; Stemberger et al., 2019;
Wilaisakoolyong, 2018)

Resources (Nyandoro, 2016; Tarute et al., 2018; Wilaisakoolyong, 2018; Yoon &

George, 2013)

Support, executive

(Dilber, 2019; Gamache et al., 2019; Irimias & Mitev, 2020; Isensee et

leadership & al., 2020; Loon Hoe, 2020; Sandkuhl et al., 2019; Savic et al., 2016; Vial,

management 2019; Wilaisakoolyong, 2018; Yoon & George, 2013)

Enterprise (Bordonaba-Juste et al., 2012; Chatzoglou & Chatzoudes, 2016; Ferreira

characteristics et al,, 2019; Isensee et al., 2020; Nair et al., 2019; Nyandoro, 2016;
Wilaisakoolyong, 2018; Yoon & George, 2013)

Organizational (Stemberger et al., 2019; Vial, 2019)

structure

Business Owners'
Ages /[SME

(Ferreira et al., 2019; Nair et al., 2019)

Human Resources

(Bordonaba-Juste et al., 2012; Ferreira et al., 2019; Gamache et al.,
2019; Isensee et al., 2020; Loon Hoe, 2020; Nair et al., 2019; Nyandoro,
2016; Sandkuhl et al., 2019; Vial, 2019; Yoon & George, 2013)

Policy

(Wilaisakoolyong, 2018)

Capacity

(Isensee et al., 2020; Tarute et al., 2018; Vial, 2019)

Attitude towards IT

implementation

(Isensee et al., 2020; Nair et al., 2019; Nyandoro, 2016; Vial, 2019)

Cognitive Creation

(Dilber, 2019; Isensee et al., 2020; Martinez, 2019)

Cooperation (Dilber, 2019; Isensee et al., 2020; Loon Hoe, 2020; Sandkuhl et al., 2019;
Savic et al.,, 2016; Stemberger et al., 2019; Tarute et al., 2018; Vial, 2019)
Communication (Sandkuhl et al., 2019; Savic et al., 2016)

Corporate culture

(Dilber, 2019; Irimias & Mitev, 2020; Isensee et al., 2020; Loon Hoe, 2020;
Martinez, 2019; Sandkuhl et al., 2019; Vial, 2019)
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Changing business | (Martinez, 2019; Tarute et al., 2018)

model
Industry Maturity (Irimias & Mitev, 2020; Tarute et al., 2018)
Innovation (El Hilali, El Manouar, & Abdou Janati Idrissi, 2020)

Decision making - | (Savic, Ograjensek, & Rejc Buhovac, 2016)
based Exploration

Environmental factors Author
Service provider standards (Wilaisakoolyong, 2018)
Regulation (local, government) (Isensee et al., 2020; Tarute et al, 2018;

Wilaisakoolyong, 2018)

Support (e.g. Government, competency | (Chatzoglou & Chatzoudes, 2016; Dilber, 2019;
centres, research organisations) Irimias & Mitev, 2020; Nyandoro, 2016)

Pressure (e.g. competition, business | (Nair et al, 2019, Nyandoro, 2016;

partners, customers, suppliers, government) | Wilaisakoolyong, 2018; Yoon & George, 2013)

Create marketing opportunities (Ferreira et al., 2019; Wilaisakoolyong, 2018)
Customer behavior (Wilaisakoolyong, 2018)

Consumer readiness (Chatzoglou & Chatzoudes, 2016)

Client (El Hilali et al., 2020; Savic et al., 2016)

Source: Compiled by the author

Although research in this area is increasing, each researcher presents a different set of factors

influencing digital transformation. For this reason, a structured framework that summarizes the

identified common elements of digital transformation relevant to SMEs is lacking. There is also a
lack of empirical studies on this topic (El Hilali, El Manouar, & Abdou Janati Idrissi, 2020).

Previous studies have focused more on identifying mature and less specific patterns of factors
influencing digital transformation (De Carolis, Macchi, Negri, & Terzi, 2017; Schumacher, Erol, &
Sihn, 2016; Tarhan, Turetken, & Reijers, 2016).

To address this research gap, based on the factors identified from previous studies, especially
the study of Wahid and Zulkifli (2021), combined with the TOE analysis framework (Fleischer &
Tornatzky, 1990; Baker, 2012), and derived from the reality of SMEs in the construction industry in
Ho Chi Minh City, that is SMEs are generally weak in finance, so they have to cut costs and use
technological measures to improve competitiveness in the market. Therefore, the authors together
with experts agreed to select 5 influencing factors to include in the model of this study. The proposed
model will include six research variables, including the dependent variable Adoption of digital
transformation, five independent variables are Technological advancement - belonging to group
Technology (T); Cost minimization - belonging to group Organization (O); Competitive pressure;

Environmental influence; and Pandemic Covid-19 belonging to group Environment (E).

2.3. Research methods
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The research process was carried out through two steps: preliminary research and formal
research. Preliminary qualitative research was carried out through group discussion techniques to

adjust the scale and form survey questions.

Formal quantitative research is carried out through non-probability convenience sampling
technique, paper questionnaires are sent directly to employees and leaders. There are thousands of
small and medium enterprises in the construction industry are operating in Ho Chi Minh City.
However, due to the limitation of time and human resources, we only conducted a survey of 26
reputable and well-known enterprises, in which each enterprise received 10 questionnaires.
According to the instructions of Cohen (1992), we have 5 independent variables in the structural
model, so at least 122 observations are required to achieve 80% statistical sensitivity (with 5%
significance level). In this study, the sample size was selected as n = 260, meeting the minimum
sample size requirement according to Cohen (1992). As a result, 255 questionnaires were collected,
of which 6 were invalid. The remaining 249 valid, the author put into use for data analysis through

SmartPLS software.

2.4. Research models

Based on theories related to technology acceptance model, which mainly considers combined
with the TOE analysis framework and the reality of SMEs in the construction industry in Ho Chi
Minh City, with the aim of testing technology adoption at these enterprises. The proposed model
will include six research variables, including the dependent variable Adoption of digital
transformation; five independent variables are Competitive pressure; Technological advancement;

Cost minimization; Environmental influence; and finally the Pandemic Covid-19.

Competitive
pressure

Technological

advancement
Cost Ado.pt.lon of
o digital
minimization

transformation

Environmental
influence

Pandemic
Covid-19

Figure 1. Proposed research model

3. Results and discussion

3.1. Analysis results of measurement model
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3.1.1. Convergence value

Firstly, we need to evaluate the reliability of the scale through two typical indicators, which
are Cronbach's Alpha index (CA) and composite reliability (Composite Reliability - CR). Next, the
assessment of convergence value of latent variables is based on the external loading coefficient and

the average variance extracted AVE.

Table 2: Analysis results CA, CR and AVE

Cronbach's Alpha Composite Average Variance Extracted
(CA) Reliability (CR) (AVE)

CDS 0.882 0.919 0.740

CN 0.850 0.898 0.687

Ccp 0.877 0.916 0.731

CT 0.863 0.907 0.709

DB 0.868 0.910 0.717

MT 0.795 0.867 0.620

Source: Compiled by the author

From Table 2 above, it can be seen that the Cronbach's Alpha coefficient (CA) of the variables

have good and very good reliability (CA € (0.7+ 0.95)). Specifically, the Adoption of Digital

Transformation (CDS) has Cronbach's Alpha = 0.882. Similarly, the Technology Advancement (CN)

has Cronbach's Alpha = 0.850; the Cost minimization (CP) has Cronbach's Alpha = 0.877;

Competitive pressure (CT) has Cronbach's Alpha = 0.863; the Pandemic Covid-19 (DB) has
Cronbach's Alpha = 0.868; and the Environmental influence (MT) has Cronbach's Alpha = 0.795.

On the other hand, the composite reliability coefficient (Composite Reliability - CR) of the
research variables is also greater than 0.7, confirming the suitability and reliability of the scale. The
coefficient of Average Variance Extracted (AVE) of the research variables is also greater than 50%.

Thus, the research variables all have convergent values.

Table 3: Analysis results Outer Loadings (OL)

Original | Sample Standard

Sample mean deviation T value Pvalue
CDS1 — CDS 0.896 0.895 0.016 56.336 0.000
CDS2 — CDS 0.819 0.818 0.037 22.120 0.000
CDS3 «— CDS 0.910 0.910 0.011 79.834 0.000
CDS4 — CDS 0.811 0.810 0.029 27.597 0.000
CN1—CN 0.822 0.819 0.030 26.998 0.000
CN2 —~CN 0.817 0.816 0.026 31.627 0.000
CN3 «— CN 0.819 0.818 0.028 28.754 0.000
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CN4 — CN 0.858 0.858 0.016 52.516 0.000
CP1 — CP 0.898 0.897 0.018 50.331 0.000
CP2 —CP 0.823 0.821 0.030 27.790 0.000
CP3 — CP 0.878 0.878 0.019 46.006 0.000
CP4 — CP 0.818 0.817 0.028 28.763 0.000
CT1—CT 0.831 0.830 0.026 31.765 0.000
CT2 —CT 0.817 0.816 0.030 27.103 0.000
CT3 —CT 0.838 0.837 0.032 26.095 0.000
CT4 —CT 0.880 0.880 0.021 42.715 0.000
DB1 < DB 0.830 0.830 0.022 38.314 0.000
DB2 «— DB 0.864 0.864 0.023 36.922 0.000
DB3 <+ DB 0.824 0.824 0,026 31.307 0.000
DB4 — DB 0.868 0.868 0.033 26.502 0.000
MT1 — MT 0.775 0.775 0.030 25.573 0.000
MT2 — MT 0.750 0.749 0.037 20.188 0.000
MT3 «— MT 0.817 0.815 0.028 29.351 0.000
MT4 — MT 0.805 0.804 0.033 24.429 0.000

Source: Compiled by the author

Table 3 shows that, all observed variables converge on their own factors with external load

coefficients from 0.750 to 0.910, reaching the acceptable level (> 0.7) and are statistically significant
with p <0.05.

3.1.2. Discriminant value

The evaluation of discriminant value is usually based on 3 criteria: cross-load coefficient of
observed variables; the square root of the AVE value of the latent variable; and HTMT coefficient

(Heterotrait-Monotrait).

Table 4: Cross Loading Factor

CDS CN cp CT DB MT
CDS1 0.896 0.643 0.529 0.551 0.499 0.540
CDS2 0.819 0.527 0.447 0.456 0.414 0.365
CDS3 0.910 0.693 0.669 0.609 0.523 0.563
CDS4 0.811 0.572 0.407 0.555 0.457 0.483
CN1 0.523 0.822 0.402 0.482 0.381 0.443
CN2 0.552 0.817 0.428 0.526 0.442 0.381
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CN3 0.510 0.819 0.471 0.467 0.378 0.357
CN4 0.733 0.858 0.567 0.601 0.511 0.498
CP1 0.542 0.545 0.898 0.380 0.409 0.372
CP2 0.495 0.439 0.823 0.332 0.314 0.349
CP3 0.555 0.562 0.878 0.448 0.450 0.382
Cr4 0.479 0.396 0.818 0.298 0.267 0.309
CT1 0.510 0.580 0.388 0.831 0.511 0.485
CT2 0.555 0.466 0.367 0.817 0.400 0.431
CT3 0.544 0.561 0.352 0.838 0.397 0.468
CT4 0.526 0.529 0.340 0.880 0.421 0.440
DB1 0.462 0.415 0.347 0.454 0.830 0.442
DB2 0.494 0.458 0.365 0.379 0.864 0.406
DB3 0.439 0.447 0.361 0.475 0.824 0.396
DB4 0.476 0.456 0.370 0.434 0.868 0.401
MT1 0.464 0.426 0.369 0.409 0.351 0.775
MT2 0.473 0.409 0.278 0.371 0.359 0.750
MT3 0.423 0.349 0.307 0.467 0.425 0.817
MT4 0.442 0.427 0.349 0.461 0.395 0.805

Source: Compiled by the author

With the criterion of cross-load coefficient, the discriminant value is generated when the
system of load coefficients of the observed variable on its research variable is higher than all its
coefficients of cross-loading on other research variables. Comparing with the results of Table 4, we
see that they meet the technical requirements. Therefore, we can conclude that the research all

variables have discriminant value.

Tablet 5: Fornell-Lacker

CDS CN cp CT DB MT
CDS 0.860
CN 0.714 0.829
cp 0.607 0.572 0.855
CT 0.635 0.633 0.430 0.842
DB 0.553 0.524 0.426 0.512 0.847
MT 0.575 0.513 0.414 0.542 0.485 0.787
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The analysis results in Table 5 show that the square root value of AVE (located on the main

diagonal) of each research variable is larger than the correlation value between them and other

research variables in the model. Therefore, the research variables achieve discriminant value.

Table 6a: Heterotrait-monotrait ratio (HTMT)

CDS CN cp CT DB MT

CDS

CN 0.800

cp 0.678 0.647

CT 0.723 0.731 0.491

DB 0.628 0.600 0.483 0.596

MT 0.675 0.613 0.494 0.656 0.585

Source: Compiled by the author
Table 6b: Confidence interval HTMT
Original Sample Error 2.5% 97.5%
sample mean

CN — CDS 0.800 0.801 0.001 0.707 0.878
CP — CDS 0.678 0.678 0.001 0.557 0.780
CP — CN 0.647 0.649 0,001 0.543 0.734
CT — CDS 0.723 0.722 -0.001 0.627 0.805
CT - CN 0.731 0.731 0.000 0.633 0.814
CT - CP 0.491 0.491 0.000 0.349 0.606
DB — CDS 0.628 0.628 0.000 0.528 0.714
DB — CN 0.600 0.601 0.001 0.460 0.718
DB — CP 0.483 0.482 0.000 0.358 0.590
DB — CT 0.596 0.596 0.000 0.479 0.699
MT — CDS 0.675 0.674 -0.001 0.565 0.771
MT — CN 0.613 0.616 0.003 0.416 0.743
MT — CP 0.494 0.494 0.000 0.334 0.635
MT — CT 0.656 0.661 0.005 0.444 0.791
MT — DB 0.585 0.586 0.000 0.458 0.689

Source: Compiled by the author

With the Heterotrait-monotrait criterion, we see in Table 6a, the HTMT indexes are less than
the threshold of 0.85. On the other hand, the HTMT confidence interval in Table 6b also does not
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contain the value 1. As expected, this value proves discriminatory when compared with the 0.85
threshold.

It can be seen that all the criteria for evaluating the measurement model are satisfactory,
providing evidence of the reliability and validity of the CDS, CN, CP, CT, DB, and MT scales in the

model.
3.2. Structural model analysis results

3.2.1. Check for collinearity through the VIF

One measure related to collinearity is the variance magnification factor (VIF). In the context of
PLS-SEM,, a VIF value > 5 indicates a significant collinearity problem (Hair et al., 2011).

Table 7: Inner VIF Values

CDS CN cr CT DB MT
CDS
CN 2.187
cp 1.562
CT 1.945
DB 1.598
MT 1.623

Source: Compiled by the author
Table 7 shows that the VIF coefficients of the research variables are less than 3, which indicates
that the multicollinearity between the research variables in the model does not affect the testing of

the research hypothesis.

3.2.2. Path coefficient

Path coefficients are the path weights that connect factors together. When the data is
normalized, the path coefficient has a value from 0 to 1. The larger the value, the stronger the path
in the (internal) structural model. This coefficient has a positive sign (+) indicating the positive effect,

a negative sign (-) indicates the opposite direction.

Table 8: Path coefficient

Original Sample Standard T value P value
Sample mean deviation

CN — CDS 0.324 0.327 0.068 4.760 0.000

CP — CDS 0.227 0.227 0.056 4.065 0.000

CT — CDS 0.189 0.189 0.071 2.660 0.008

DB — CDS 0.114 0.114 0.046 2.494 0.013

MT — CDS 0.156 0.155 0.052 3.028 0.002

Source: Compiled by the author
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Table 8 presents the path coefficients of the variables CN, CP, CT, DB, MT, and CDS. The
results show that the path coefficient from DB—CDS has the smallest value of 0.114 and the path
coefficient from CN—CDS has the largest value of 0.324. All path coefficients in the model are
positive and statistically significant at the p <0.05 level.

3.2.3. Coefficient of determination R?

The coefficient R? is calculated as the square of the correlation between the predicted value
and the value of the endogenous research variable. The value of R? Adj is given to avoid bias for
models with many research variables. R? Adj reduces the value of R? through the number of

explanatory variables and sample size.

Table 9: Coefficient of determination R Square (R?) va R Square Adjusted (R*Adj)

R Square Adjusted
R Square (R?)
(R2aq))
CDS 0.642 0.635
Source: Compiled by the author
DB2 DB3
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Figure 2: Research model results
Source: Compiled by the author

Table 9 and Figure 2 describe the results of the research model. The results show that the R2Adj
coefficient of Adoption of digital transformation (CDS) is 0.635, that is, 63.5% of the variation of CDS

32



Quang Anh Nguyen, Ha Trieu Binh Tran, Phuoc Hai To/ COMB-2023 Proceedings

dependent variable is explained through 5 independent variables, the remaining 36.5% is due to the

impact of other factors that have not been included in the study in the model.

3.2.4. The results of testing the hypotheses in the model

The value of the path coefficient for the latent variable is used to evaluate the strength and
weakness and the direction of the impact of each independent variable on the dependent variable.

Statistical significance level is applied at 5% level (p-values < 0.05) with bootstrapping procedure.

Table 10: The results of testing the hypotheses in the model

. . . Hypotheses
Hypotheses | Relationship | Path Coefficients (p) T value P value
results
Hi CT — CDS 0.189 2.660 0.008 Accepted
H> CN — CDS 0.324 4.760 0.000 Accepted
Hs CP — CDS 0.227 4.065 0.000 Accepted
Ha MT — CDS 0.156 3.028 0.002 Accepted
Hs DB — CDS 0.114 2.494 0.013 Accepted

Source: Compiled by the author

Based on the path coefficient Beta -  (normalized regression coefficient) to evaluate the

importance of the independent variables in the influence on the dependent variable. The larger the

beta coefficient, the stronger the influence of the corresponding independent variable on the

dependent variable. From Table 10 it is possible to draw conclusions: all hypotheses are accepted.

In which, the path coefficient from DB to CDS has the smallest value (8= 0.114; p = 0.013); and the
path coefficient from CN to CDS has the largest value (= 0.324; p = 0.000).

This result shows that factors such as Technology advancement (CN), Cost minimization (CP),
Competitive pressure (CT); and Environmental influence (MT) both have a positive impact on
Adoption of digital transformation (CDS). This is similar to the study of Wahid & Zulkifli (2021) and
Chu, Ba Quyet (2021). The remaining factor Pandemic Covid-19 (DB) shows a positive and
significant impact on the adoption of digital transformation of SMEs. This is similar to the study of
Sharon Chang (2020), which highlights that SMEs have realized the urgency of prioritizing digital
transformation in business operations during the pandemic happenning. Simultaneously, the
Covid-19 Pandemic has accelerated the need for teleworking due to social distancing measures and
led to widespread adoption of digital transformation by the proliferation of digital platforms such
as Google Meet, Microsoft Teams, Zoom, Webex, and Moodle, along with email services, instant

messaging applications, and social media (Malik, Dhir, Kaur, & Johri, 2021).
3.2.5. Model fit

The normalized residual square root (SRMR) index was considered as a measurement criterion
for model fit. The SRMR containing the value 0 indicates a perfect fit. In PLS-SEM, the SRMR value
less than 0.08 indicates a good fit of the model.
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Table 11: Model Fit

Saturated Model Estimated Model

SRMR 0.066 0.066

Source: Compiled by the author
Based on Table 11 (Model Fit), we see that the SRMR = 0.066 (< 0.08). Following the instructions
of Hair & et al. (2017), this proves that the research model is consistent with the reality taking place

within enterprises.
4. Conclusions

The objective of this study is to examine the influencing factors and measure their impact on
the Adoption of digital transformation in some small and medium enterprises in the construction
industry in Ho Chi Minh City. The research process was carried out through two steps: qualitative
and quantitative with a valid sample size of 249 observations. The results show that the scales are
reliable, the required validity and the research hypotheses are all accepted. The results of multiple
regression analysis have identified 5 influencing factors, arranged in descending order, which are:
Technological advancement (= 0.324); Cost minimization (= 0.227); Competitive pressure (=
0.189); Environmental influence (8= 0.156); and the Covid-19 pandemic (= 0.114). The results of the
mean test show that, apart from gender, there is no difference, the remaining aspects such as age,
work department, working position, and education level have differences in Adoption of digital

transformation.
5. Management implications

Research results show that enterprises' acceptance of digital transformation is relatively good.
The results of the regression analysis show that there are 5 factors affecting the adoption of digital
transformation of the organization. The element with the stronger impact strength needs to be
improved more than the content related to that factor.

+ Competitive pressure

Technology in the world changes day by day and brings great benefits. Competitors have also
changed, owning a digitized platform that allows them to deploy and operate faster, more
economically, with better quality. This makes competition increasingly fierce, and digital
transformation is imperative for businesses. Digital transformation is an inevitable trend of the 4.0
era. Therefore, businesses need to understand and have a specific strategy and appropriate

investment in order to survive and develop sustainably.
+ Technological advancement

Businesses need to enhance the digital employee experience. In addition, businesses should
apply digital solutions to data analysis and processing. Enterprise management software will help
simplify the process of handling and managing databases. The procedures for payment, advance,
supply of materials, equipment, machinery, etc., employees can actively monitor the route and

impact to make the processing process faster.

+ Cost minimization
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The first thing to do is for the company to optimize the process to change the business method
from traditional to automation. This makes the job go fast, saving time and money. Currently,
businesses are consuming a large amount of paper for recording, storing records, and reporting,
which is costly, costly, easy to damage due to external influences such as termites, moisture..., more
It also takes a lot of time and effort to find it. Converting all paper documents to soft documents will

facilitate searching, sharing information and saving storage space.
+ Environmental influence

Vietnam is the second fastest growing economy in Southeast Asia, with a young and dynamic
population structure with access to high technology, which is considered to have great potential in
digital transformation. The Government has been having policies to support and create conditions
for businesses to successfully apply digital transformation. However, in reality, SMEs in the
construction industry in Ho Chi Minh City are facing many financial barriers such as high
investment costs in digital transformation, difficulty in accessing digital information, data risks and
network security, etc. This requires businesses to have the right policies and directions to ensure the

development and optimization of resources.
+ Pandemic Covid-19

The situation of the Covid-19 pandemic has now decreased, but it is still unpredictable with
the appearance of many new strains, the risk that the disease can break out again at any time.
Therefore, businesses need to urgently prepare to digitize all products, services, equipment, and
upgrade infrastructure such as machinery, equipment, internet connection, application of
management software in the business job. In addition, it is necessary to arrange accommodation and
ensure the health of employees in the working environment if there is a Covid-19 pandemic or a

similar pandemic.
6. Limitations and suggestions for future research

6.1. Limitation

The survey has only been conducted on a small scale, with 26 small and medium enterprises
in the construction industry in Ho Chi Minh City. The results of multiple regression analysis with
R? adjusted by 0.635 show that the model can only explain 63.5% of the variation of the dependent
variable, the remaining 36.5% is due to the impact of other factors that have not been determined

yet included in this model.

6.2. Suggestions for future research

Further studies should be carried out on a larger scale or in other localities, in order to have a
more comprehensive and representative view, through the discovery and addition of new factors

that affect to business adoption of digital transformation.

Next, instead of only considering the direct impact of each independent variable on the
dependent variable as in this study, subsequent studies can use the PLS-SEM structural equation
model to evaluate the impact of factors on the adoption of digital transformation through

intermediate variables or other regulatory variables.
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APPENDIX

SURVEY QUESTIONNAIRE

Dear Sir/Madam!

My name is Nguyen Quang Anh, lecturer at Faculty of Business Administration, University
of Economics Ho Chi Minh City. Currently, I am conducting a research on the factors affecting the
adoption of digital transformation in SMEs in the construction industry in Ho Chi Minh City. The
research results will serve as a basis to give some managerial implications to help improve efficiency
when applying digital transformation, thereby realizing the goal of stable development of
enterprises. Please take a moment to complete the questionnaire below.

This questionnaire is anonymous. Thus, the fear of the participants answering the question
will be avoided. I absolutely promise that all information you provide will only be used for scientific
research purposes within the framework of this research topic.

Looking forward to receiving your help!

PART I: ASSESSMENT SECTION

Please rate your level of agreement with each of the statements below. Your rating will be
expressed by numbers (from 1 to 5), specifically as follows:

1 =“Strongly disagree”; 2 = “Disagree”; 3 = “Normal”; 4 = “Agree”; 5 = “Strongly agree”

Please circle (or mark an “x”) in the appropriate box, in each option for each statement.

Technology Advancement (CN), Cost minimization (CP), Competitive pressure (CT); and

Environmental influence (MT) both have a positive impact on Adoption of digital transformation.
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This is similar to the study of Wahid & Zulkifli (2021) and Chu, Ba Quyet (2021). The remaining

factor Pandemic Covid-19

Code | Competitive pressure (CT) Level of Reference
agreement source
I switched to adoption of digital (Wahid &
CT1 transformation because of the increasing 2134 Zulkifli, 2021;
number of customers contacting online Lai et. al., 2018;
. Picoto,
services. Bélanger, &
T2 The increasing number of competitors will > 1314 Palma-Dos-
affect my company's business. Reis, 2014)
My company will be at a competitive
CT3 | disadvantage if it does not adop the digital 213 |4
transformation.
CT4 My company has e?xper1enced competitive 2134
pressure in its business.
Technology advancement (CN) Level of Reference
agreement source
I believe that using technology today will (Chenetal,
CN1 . o 2134 2015;
help my company improve its business. ’
Social media is a channel of marketing and Premkumar &
CN2 . . 213]| 4 Roberts, 1999;
business promotion. Wahid &
In my opinion, technology not only changes Zulkifli, 2021)
CN3 the way products and services are prodl%ced, 2134
but also changes the behavior of competitors,
customers and the business landscape.
Technological advancements help build a
CN4 | better relationship between customer 213 |4
satisfaction, loyalty, and retention.
Cost minimization (CP) Level of Reference
agreement source
Reducing costs is a factor affecting the (Niehaves &
CP1 | adaptability of SMEs to digital 213 |4 Plattfaut, 2014;
transformation. Premkumar &
I believe that adopting the digital Roberts, 1999)
CP2 . 213 |4
transformation can reduce costs.
CP3 Switching to adoPt the digital transformation 2134
can reduce working hours.
Cp4 I t]funk‘the Internet will offer more at lower 2134
prices in the near future.
. . Level of Reference
Environmental influence (MT)
agreement source
MT1 Economic factors push SMEs to adopt the > 1314 Li, 2008; Wahid
digital transformation. & Zulkifli, 2021;
The growing culture of online shopping Lai et al., 2018)
MT2 | (goods and services) has driven me to 21314
adoption of digital transformation.
MT3 C.ul.tural factors pu§hed me to adopt the > 1314
digital transformation.
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The government is encouraging companies to

MT4 adopt the digital transformation. Li2]3]4)5
Pandemic Covid-19 (DB) Level of Reference
agreement source
DB1 The Covid-19 pandemic is a powerful factor 1121314ls (Wahid &
in today's environmental problems. Zulkifli, 2021)
DB2 The Covid-19 epidemic affected me to switch 1121314als

to adopt the digital transformation.

The emergence of the Covid-19 pandemic
DB3 | made me turn to using technology asasocial | 1 | 2 | 3 | 4 | 5
network in my work.

My company's business model has been

DB4 112345
disrupted by Pandemic Covid-19.
Adoption of digital transformation (CDS) Level of Reference
agreement source
The benefit of digital transformation is that (Premkumar &
CDS1 | there is a faster communication channel 112345 Robertg, 1999;
between the customer and the business. W?h,ld &
I am applying digital transformation in m Zulkitli, 2021)
cps2 | A APPYING 918 siormationinmy 11 1y 134 |5
daily work.
I feel it is a strategic necessity to adopt the
CDS3 | digital transformation to compete in the 11213415

marketplace.

CDS4 The lelS‘IOH? a%re structured m. line with the 11a2l3lals
company's digital transformation.

PART II : PERSONAL CHARACTERISTICS
Please provide some personal information. Please put an “x” in the box that corresponds to

you below:
1. Gender o Male o Female
2. Age O Less than 25 o From 25 to 40 o Over 40
3. Working department
o Office

o Construction on site

o Technical
4. Working position

o Employee/Staff

0 Leader, Vice/Head of Department, or equivalent
5. Academic level

o College

o Graduate

o Post-graduate

Thank you very much!
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ABSTRACT

This study aims to examine the impact of transformational leadership styles on the development
of employees' creative capacities at businesses in the context of digital transformation. The study
used quantitative methods through exploratory factor analysis (EFA) and linear structural
equation modeling (SEM). With the survey sample size including 518 samples of employees of
enterprises with many different types stationed in the provinces and cities of the North, Central
and South, the research results show the contribution of both theory and practice of the study,
demonstrating the importance of transformational leadership style in the relationship affecting
the creative capacity of employees and the mediating role of internal and external locus of control.
In addition, the research also demonstrates the positive impact of internal locus of control on
sharing culture. The research findings will serve as valuable resources for managers who are
involved in formulating policies and implementing strategies to foster and enhance the creative

potential of employees within enterprises amidst the ongoing digital transformation.

Keywords: Transformational leadership style; Internal locus of control; External locus of control;
Shared culture; Creative capacity; Digital transformation.

1. Introduction

Digital transformation is becoming an indispensable requirement for the sustainable
development of all organizations in the current context. The core of digital transformation lies in the

! Corresponding author. Tel.: +84 985 287 077.
Email address: tbach152008@gmail.com
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pursuit of efficient innovation to enhance the ability to organize activities and deliver greater value
to businesses, consumers, and society. Hence, promoting a culture that fosters creativity and
innovation is crucial for enhancing organizational capacity in the digital age. To establish a strong
foundation in their development process, businesses must proactively cultivate their unique
strengths, embrace diverse values, and readily adapt to global innovation. Promoting and nurturing
the creative potential of every individual within the organization is recognized as an essential

prerequisite for fostering the long-term growth and success of the business.

Research by Patterson et al. (2009); Hu et al. (2009) shows the critical role of individual
creativity in the success of organizations. Individual creativity can help increase a firm's competitive
advantage (Palangkaraya et al., 2010). In order to foster creativity within the organization, leaders
must adapt their mindset to align with the evolving trends of development. This includes promoting
effective communication across all levels, fostering collaboration and cooperation, facilitating
knowledge sharing within the enterprise, and cultivating a culture that emphasizes proactive action

and the ability to swiftly adapt to changing circumstances.

Leadership success is evidenced by their management styles at work (Tran et al., 2022). The
ability of employees to perform a specific task is a key role of a transformational leader who follows
the impressive management strategies used by employees (Aggarwal & Krishnan, 2013).
Transformational leadership possesses an exceptional ability to foster organizational unity and
achieve operational outcomes that surpass the intended goals, pleasantly surprising all stakeholders
with unprecedented efforts that transcend conventional circumstances (Shirang & Vandana, 2017).
A study conducted by Faraz et al. (2018) demonstrates a positive correlation between
transformational leadership styles and the creative work behaviors of employees. At the same time,
intrinsic motivation mediates the positive relationship of transformational leadership style with the

creative capacity of employees in the organization.

Vietnam is one of the leading countries in the world in promulgating programs and strategies
on national digital transformation. Prime Minister's Decision No. 749/QD-TTg, which approves the
"National Digital Transformation Program for 2025 with an orientation to 2030," emphasizes the
significance of international cooperation as a vital approach to implementing digital transformation.
In particular, international cooperation plays a crucial role in fostering digital transformation across
society and serving as a catalyst for the digitalization efforts within state agencies. Vietnamese
organizations and enterprises cooperate with large technology enterprises in the world to research,
develop, transfer and pioneer the application of new technologies and new models in Vietham".
Currently, an increasing number of businesses are embracing digital transformation. With an
increasing awareness of the significance of digital transformation, businesses are now more
determined than ever to embrace this change and make it a reality. Nevertheless, despite the fact
that Vietham houses over 98% of small and medium enterprises, the awareness regarding the
significance of digital transformation in the context of the fourth industrial revolution remains
incomplete. Because only 31% of businesses are at the beginning of digital transformation, 53% are
at the observation stage and only 3% have basically completed this process. Numerous businesses
encounter obstacles during the digital transformation journey, including a shortage of digital skills
and personnel, inadequate information technology infrastructure to support digital transformation,

a deficiency in digital mindset and cultural challenges within the organization. The ability of
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employees to think creatively remains a significant concern for contemporary business managers,

particularly in the context of digital transformation requirements.

This study aims to examine the relationship of transformational leadership styles to the
creative capacity of employees in enterprises in the context of digital transformation. Using
quantitative research methods, through exploratory factor analysis (EFA) and linear structural
modeling (SEM), the results of the study show both theoretical and practical contributions,
demonstrating the importance and impact of transformational leadership styles on the creative
capacity of employees, as well as the mediating role of external locus of control and internal locus
of control factors in this relationship. The authors present a set of recommendations to enhance the
creative capabilities of employees within enterprises, considering the ongoing digital
transformation. These suggestions are based on the research findings and aim to guide future

development in this area.
2. Literature review and hypotheses

2.1. Literature review

The theory of transformational leadership was formulated by Burns (1978). Burn (1978) posits
that transformational leadership entails the process of elucidating a compelling vision of the future
and effectively conveying it to employees. It involves invigorating employee intellect and valuing
the individual distinctions among them. Based on Dvir et al. (2002) findings, transformational
leadership is a style of leadership characterized by the cultivation of engaging behaviors, the
inspiration of motivational drive, the provision of intellectual stimulation, and the demonstration of
personal consideration towards employees. These leadership behaviors have the power to bring
about significant changes in employees, enabling them to unlock their full potential and attain
optimal levels of effectiveness in the workplace.

Individual creative competency is the ability to generate and implement creative ideas within
the organization (Hu et al., 2009). Organizations depend on their employees for innovative ideas
generated in the areas of products and services (Patterson et al., 2009). The capacity for individuals
to implement innovative ideas is also an important aspect of individual creative competency
(Carmeli et al., 2006; Xerri & Brunetto, 2011). In the face of intense competition, the ability to innovate
becomes a crucial factor for organizations to effectively fulfill customer demands, ensuring the
highest level of customer satisfaction (Hu et al., 2009). Individual creative competency is also the
capacity to motivate innovation and creativity in organizations (Hu et al., 2009; Kheng & Mahmood,
2013).

External locus of control refers to a pessimistic attitude from the external environment in the
decision-making process. Internal locus of control refers to a belief in one's ability to control the
external environment (Asgari & Vakili, 2012). Individuals with an external locus of control tend to
perform better when instructed, while those with an internal locus of control strive for more

innovative thinking and more motivation to succeed and achieve goals.

In the context of global digital transformation today, knowledge sharing has become a social
requirement. Sharing culture seems to have been more interested in businesses and has become one
of the characteristics of many businesses today. Knowledge sharing is an important component of

knowledge management, the success of an organization depends on knowledge sharing strategies
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(Liebowitz & Megbolugbe, 2003). Tsui et al. (2006) argue that knowledge sharing is an activity that
helps employees share knowledge and experience to help projects and plans be completed quickly
and cost-effectively. Efficient knowledge sharing initiatives facilitate the utilization of individual
expertise and elevate collective knowledge to new heights (Nguyen et al., 2021). Krough et al. (2000)
argue that knowledge sharing is still important in creating new knowledge and leveraging them to

improve business performance.
2.2. Research hypothesis

2.2.1. Transformational leadership style and employee creativity

Knippenberg and Hogg (2003) argue that the willingness to change is not only a measure of
leadership results, but also influences the motivation and performance of employees under their
authority. Additionally, it impacts their level of compliance, perception of the leader's personal
reputation, and overall adherence to rules and regulations. Assessing readiness and fostering
innovative thinking involves testing and implementing creative ideas, as well as actively seeking
out new approaches. (Koene et al., 2002). According to a study conducted by Daus and Ashkanasy
(2005), there is a correlation between employees' creative ability at work and two factors: the

emotional competence of their leader and the level of interdependence within the workplace.

As such, the relationship between transformational leadership styles and employee creativity
is found in a variety of studies. However, the results of numerous research studies have been
inconsistent with one another. Patterson et al. (2009) suggest that only the emotional stability factor
has an impact on the creative capacity of employees. Meanwhile, Yesil and Sozbilir (2013) argue that
motivation for self-development has a positive impact on the creative capacity of employees in the
workplace. In the realm of businesses amidst the era of digital transformation, this study aims to
explore the influence of transformational leadership styles on the creative potential of employees.

Therefore, the following hypothesis is proposed:

H1: Transformational leadership style has a positive impact on the creative capacity of
employees in businesses in the context of digital transformation.

2.2.2. Transformational leadership style and External locus of control

Transformational leadership characterizes a management style based on being proactive at
work. Transformational leadership is a style of leadership that strives to inspire and motivate
individuals to achieve exceptional goals. It goes beyond merely setting targets and instead focuses
on instilling strong values, as well as providing support to overcome significant challenges (Dvir et
al.,, 2002). Transformational managers don't just focus their energy on motivating employees. Good
transformational leaders have a broad vision of the company's future. And they can turn that into a
detailed, clear plan. In this context, transformational leaders play a crucial role in training employees
and helping them overcome pessimistic and uncontrollable attitudes originating from the external
environment. Given the context of digital transformation, the influence of transformational
leadership style on the management of external locus of control of employees within enterprises can

be examined. Therefore, the following hypothesis is proposed:

H2: Transformational leadership style has the opposite impact on the External locus of control

of employees in enterprises in the context of digital transformation
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2.2.3. External Locus of control and Employee Creativity

Numerous studies have established a strong correlation between the extent of external locus
of control and personal creativity, as evidenced by the works of Sharifi (2004), Mousavi (2008),
Moghim and Mahram (2008), and Asgari and Vakili (2012) among others. Wheatley (2000) posits
that employees are more likely to willingly share their knowledge when they perceive sharing as
integral to their work and receive adequate encouragement to do so. Employees who exhibit passive
habits in the workplace tend to display low levels of creativity and frequently rely on others to
accomplish tasks. Regarding this content, the following hypothesis is formulated:

H3: External locus of control adversely affects the creative capacity of employees in enterprises

in the context of digital transformation.

2.2.4. Transformational leadership style and sharing culture

Podug et al. (2017) argue that the knowledge-sharing process has a positive effect on the
organization's ability to innovate. According to a study by Darroch and MacNaughton (2002),
enhancing knowledge sharing within an organization fosters creativity and innovation, facilitating
the development of novel working methods, procedures, and the transformation of traditional
approaches. Consequently, this enables the organization to thrive and operate more effectively.
Transformational leaders frequently make management decisions related to HR policies, which aim
to ensure their relevance and promote knowledge sharing across different areas of the business. By
fostering interconnection between departments and individuals within the organization, these
leaders enhance the overall performance and efficiency of all activities. In light of the ongoing digital
transformation, the authors conducted a study to examine the influence of transformational
leadership styles on the culture of knowledge sharing within enterprises. To achieve this, the authors

formulated the following hypothesis:

H4: Transformational leadership styles have a positive impact on sharing culture in businesses

in the context of digital transformation.

2.2.5. Sharing culture and individual creativity of employees

Based on Thun's (2009) findings, effective leadership can significantly impact employees'
psychological well-being in the workplace. It can result in improved concentration, a sense of value
within the organization, active participation in decision-making, enhanced resilience in tackling
challenges, reduced feelings of stress and dissatisfaction, and increased self-confidence. The
relationship between knowledge sharing and creativity at work is found in various studies
(Mousavi, 2008, Moghim and Mahram, 2008; Asgari and Vakili, 2012). Sharing culture in
organizations is encouraged to create a friendly working environment and a favorable condition for
individuals to promote their creativity and capacity in many different activities of the organization.
In light of the ongoing digital transformation, this study aims to examine the correlation between
shared culture within enterprises and the creative capacity of their employees. Thus, the study
proposes the following hypothesis:

Hb5: Sharing culture has a positive impact on the creative capacity of employees in enterprises
in the context of digital transformation.

2.2.6. Transformational leadership style and internal locus of control
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Transformational leadership refers to a management style in which a manager has the ability
to clearly communicate goals and inspire a strong team. A transformational leader is a charismatic
manager who can make subordinates feel passionate about the success of the company. This
leadership style offers numerous advantages that are evident in a wide range of organizational
activities, including training, personnel development, and strategy formulation. The findings of a
study conducted by Hoxha (2019) demonstrate the positive influence of transformational leadership
styles on employee performance. Leaders with a transformational style, instead of being passive and
reliant, consistently encourage initiative and emphasize individual autonomy to enhance
productivity and efficiency in the workplace. In the context of digital transformation, this study aims
to examine the correlation between transformational leadership style and employees' orientation

towards internal control. Accordingly, the study formulates the following hypothesis:

Heé: Transformational leadership style has a positive impact on the internal locus of control of

employees in enterprises in the context of digital transformation.

2.2.7. Internal locus of control and individual creative competency of employees

In their studies, Rashidi and Shararay (2008) as well as Asgari and Vakili (2012) have
demonstrated significant differences in the relationship between the two control-oriented groups,
namely internal and external locus of control, and creative capacity. Specifically, they found that
individuals with an external locus of control tend to exhibit lower levels of creativity compared to
those with an internal locus of control. People with external locus of control perform well on tasks
that are continuous, available and adhere to the principles set out earlier; while, people with internal
locus of control tend to do the work independently. The internal locus of control refers to the
initiative and autonomy in decisions that are often associated with the creative capacity of
individuals in all activities of the organization. The study aims to examine the correlation between
an individual's internal locus of control and their creative capacity within contemporary enterprises

undergoing digital transformation. To achieve this, the following hypothesis is proposed:

H?7: Internal locus of control has a positive impact on the creative capacity of employees in

enterprises in the context of digital transformation.

2.2.8. External control orientation and culture of sharing

According to Davenport and Prusak (1998), individuals might refrain from sharing their
knowledge if they lack confidence in their competence or the validity of the information they intend
to share. This belief is considered central to the process of knowledge sharing. Increased trust leads
to increased knowledge sharing (Anderson & Narus, 1990; Ardichvili et al., 2003). The organization
promotes a culture of sharing, which is fostered through initiatives, professionalism, and effective
management policies. However, work-related activism can have a detrimental impact on both the
culture of sharing and management performance. In the realm of digital transformation, as the need
for collaboration and communication capabilities intensifies, there is a greater emphasis on fostering
a culture of sharing. The study aimed to examine and elucidate how the direction of external control
influences the culture of sharing within organizations during the process of digital transformation.
To achieve this, the following hypothesis is therefore formulated:

HS: External locus of control adversely affects the sharing culture in enterprises in the context

of digital transformation.
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2.2.9. Internal locus of control and sharing culture

Research by Oliver & Kandadi (2006) suggests that the effectiveness of policies based on
employee motivation and creating initiative in work has an impact on knowledge sharing and
cultural development of the organization in the direction of knowledge. Syed-Ikhsan and Rowland
(2004) argue that knowledge sharing is highly effective when information flows easily throughout
the company, with a simple, flat, low-level organizational structure and boundaries between
departments. Internal locus of control with the role of creating trust and initiative in work has a
positive impact on work engagement, knowledge sharing and the belief of cooperation. In order to
study the impact of internal locus of control on sharing culture in enterprises in the context of digital

transformation, the study hypothesizes:

H9: Internal locus of control has a positive impact on sharing culture in enterprises in the

context of digital transformation.

External locus of

/ control \

- \ _

e N T~

Transformational

Sharing Creative

leadership style culture Capability

+/ /

+ / +

\ Internal locus of /

control

+

Figure 1. The proposed research model

3. Research methodology

3.1. Research scale

Based on the theoretical overview and related research works, the research proposes a model
with 05 variables. In particular, independent variables are transformational leadership styles,
intermediate variables include external locus of control, internal locus of control and shared culture,
dependent variables are creative capacity of employees. The scale used in the study is a likert scale
with 5 levels corresponding to the rating points: (1) - Strongly disagree; (2) - Disagree; (3) - Normal;
(4) - Agree; (5) - Strongly agree. Indicators measuring the applied variables are adjusted in
accordance with the study sample characteristics from previous studies.
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Table 1. Origin of the scale of variables

. Number of .
No. Variable Symbol ] Origin of scale
observations
Transformational leadership
TLS 5 Burns (1978)
style

2 External locus of control OEC 4 Sawyerr et al. (2009)

. Schein (2004);
3 Sharing culture SHC 6 )

Chennamaneni (2006)
4 Internal locus of control OIC 4 Sawyerr et al. (2009)
) . Hu et al. (2009); Kheng and
5 Creative Capability CRA 5
Mahmood (2013)

3.2. Research samples

The research sample selected according to the non-probability sampling method is convenient
sampling. Investigators in the study were identified as employees of enterprises with many different
types stationed in provinces and cities of all three regions of the North, Central and South. The North
includes businesses in the provinces of Hoa Binh, Bac Giang and Hanoi. The Central region includes
businesses in Thanh Hoa, Nghe An and Ha Tinh provinces. The South is the enterprises located in
Ho Chi Minh City. The sample size in the collection was 518 samples, including 237 male employees,
accounting for 45.75% and 281 female employees, accounting for 54,25%. The data collection process
is conducted both directly and online through the Google Form tool. The number of questionnaires
received is 500, with 291 questionnaires collected and 246 votes utilized. In terms of online
submissions, 400 forms were sent out, resulting in 288 questionnaires collected and 272
questionnaires used. The total number of valid questionnaires used for analysis is 518. According to
research by Hair et al. (2010) for reference on the expected sample size, the minimum sample size is
5 times the total number of observed variables. With the number of observations in the article is 24,
the research scale includes 518 samples to ensure the analysis requirements. The completion time
for data collection is from November 2022 to May 2023.

Table 2. Distribution of the survey sample

Number of Number of

Expected Percentage
No. Investigation area .. samples samples used in
Investigation ) (%)
collected analysis

1 The North region 300 176 165 31.85
2 The Central region 400 302 264 50.97
3 The South region 200 101 89 17.18

Total 900 579 518 100

3.3. Data processing

The method used in the study is quantitative. The data is then collected, cleaned and processed
through SPSS and AMOS software. First, evaluate the reliability of the scale with the requirement of
total variable correlation coefficient > 0.3; Cronbach's Alpha coefficient > 0.7. At the same time, if the
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Cronbach's Alpha If Item Deleted value is greater than the Cronbach's Alpha coefficient of a variable,
it is necessary to consider this type of observation variable; Next, EFA exploratory factor analysis
study aims to determine the "convergent validity" and "discriminant validity of the scale" and with
the requirement of Factor loading > 0.5; KMO coefficient >= 0.5 and <=1; Sig value < 0.05, at the same
time percentage of variance > 50%. The Varimax factor rotation method was employed for factor
extraction. The study employed the AMOS program to evaluate the model's appropriateness using
CFA testing. Subsequently, the research hypotheses were examined through SEM model analysis,
adhering to the requirement of chi-square/df < 3 (Hair & partner, 1998), P < 0.05, and GFI, TLI, CFI
> 0.9 (Segars & Grover, 1993), as well as RMSEA < 0.08 (Taylor & partner, 1993).

4. Research results and discussion

4.1. Testing the reliability of the scale

The results of the evaluation of the reliability of the scale for all variables show that the total
variable correlation coefficient of the observed variables is > 0.3; Cronbach's Alpha coefficient >0.7.
At the same time, Cronbach's Alpha If Item Deleted coefficient if removing the observations is
smaller than the Cronbach's Alpha coefficient of the variable. These results represent the reliability

of the scale and the data values included in the analysis.

Table 3. Evaluate the reliability of the scale through Cronbach’s Alpha coefficient

No. Variable Symbol Cronbach's alpha
1 Transformational leadership style TLS 0.920
2 External locus of control OEC 0.909
3 Sharing culture SHC 0.885
4 Internal locus of control OIC 0.848
5 Creative Capability CRA 0.874

4.2. Explore factor analysis (EFA)
After testing the suitability of the scale, the study conducted EFA exploratory factor analysis

for both variables, intermediate variables and dependent variables. The results show that the data
are eligible for analysis due to the Factor loading > 0.5; KMO coefficients >= 0.5 and <=1; Sig values.
< 0.05; Percentage of variance> 50% and satisfies both "convergent validity" (observed variables
converging on the same factor) and "discriminant validity" (observed variables belonging to one

factor differentiate from another).
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Table 4. Exploratory Factor Analysis (EFA) Results

EFA Analysis

KMO
coefficient

P-value

Variance

extracted (%)

Factor loading Conclusion

Independent variables and

intermediate variables

Dependent variable

0.922 0.000

0.854 0.000

71.931

66.818

Meet the
requirements
Meet the

requirements

All>0.5

All>0.5

Table 5. Rotation matrix

Indicators

Component

SHC2
SHC4
SHC6
SHC3
SHC1
SHC5
TLS2
TLS1
TLS4
TLS3
TLS5
OEC3
OEC1
OEC2
OEC4
OIC1
OIC3
OIC2
OIC4

0.820
0.793
0.780
0.779
0.738
0.602

0.840
0.806
0.803
0.780
0.758

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 6 iterations.

0.846
0.821
0.821
0.782

0.828
0.786
0.773
0.724

4.3. Confirmatory factor analysis (CFA)

Confirmatory factor analysis (CFA) is the next step in exploratory factor analysis (EFA), which

involves designing to identify, test, and adjust measurement models independently. The purpose of

the CFA is to establish appropriate measurement models that can be used to test structural models.
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The results of the CFA analysis showed the conformity of the measurement model with the
Chi-square index = 662.527; df = 242; Chi-square/df = 2.738 (< 3); P=0.000 (< 0.05); gfi =0.901 (> 0.9);
TLI=0.941 (> 0.9); CFI=0.948 (> 0.9); RMSEA = 0.058 (< 0.08).
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Figure 2. CFA Analysis
4.4. SEM Linear Structure Model Analysis

To test the hypotheses, the study conducted an analysis of the SEM linear structure model.
The results of the analysis show that the aggregate indicators are satisfactory. Specifically, Chi-
square = 571.259; df = 242; Chi-square/df = 2.361 (< 3), P=0.000 (< 0.05); GFI=0.915 (> 0.9); TLI=0.954
(>0.9); CFI=0.959 (> 0.9); RMSEA = 0.051 (< 0.08).
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Figure 3. SEM Model Analysis
The results of estimating the relationships in the model show that the research model is

suitable. Except for hypotheses H5 and HS, all other hypotheses are accepted with significance P <
0.05.
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Specifically, the H1 hypothesis is accepted with a significance level of P < 0.05 and a regression
weight of 0.339 (> 0). Thus, the results of the study proved that transformational leadership styles
positively impact the creative capacity of employees in enterprises in the context of digital
transformation. These results are consistent with the findings of Koene et al. (2002); Knippenberg
and Hogg (2003); Daus and Ashkanasy (2005); Patterson et al. (2009).

The H2 and H3 hypotheses are accepted with significance levels in the test < 0.05 and with
regression weights of -0.644 (<0) and -0.251 (< 0). The research results show that the transformational
leadership style has the opposite impact on the employees' external locus of control and the external
locus of control also has the opposite effect on the creative capacity of employees in enterprises in
the context of digital transformation. These results are consistent with the findings of Dvir et al.
(2002); Sharifi (2004); Mousavi (2008); Moghim and Mahram (2008); Asgari and Vakili (2012).

The H4 and H5 hypotheses examine the impact of transformational leadership on shared
culture and the impact of shared culture on the creative capacity of employees in enterprises in the
context of digital transformation. The results of the study show that, with a significance level of <
0.05 and a positive regression weight (0.256), the hypothesis H4 is accepted. Therefore, it can be
concluded that transformational leadership styles positively impact the culture of sharing in
businesses. These results are in line with the research work of Darroch and MacNaughton (2002);
Podug et al. (2017). Meanwhile, with a significance level of 0.590 (> 0.05), the study rejects the
hypothesis H5. That is, there is no impact of sharing culture on the creative capacity of employees

in businesses in the context of digital transformation.

Similarly, with significance levels p <0.05 and regression weights of 0.426 (> 0) and 0.347 (> 0),
hypotheses H6 and H7 are also accepted. In conclusion, the transformational leadership style has a
positive impact on the internal locus of control of employees and the internal locus of control also
has a negative impact on the creative capacity of employees in enterprises in the context of digital
transformation. These results are consistent with the findings of Rashidi and Shararay (2008); Asgari
and Vakili (2012); Hoxha (2019).

In addition, because there is a significance level of 0.144 (> 0.05), the hypothesis HS is rejected,
that is, there is no impact of the direction of external control on the sharing culture at enterprises.
Meanwhile, with the significance level p < 0.05 and the regression weight 0.458 (> 0), the study
accepts the hypothesis H9. Therefore, it can be concluded that internal locus of control has a positive

impact on sharing culture in enterprises in the context of digital transformation.

Thus, with the rejection of the H5 and H8 hypotheses, while accepting all the rest of the
hypotheses, the results of this study have shown contributions both theoretically and practically.
Theoretically, the research results have shown that transformational leadership styles both have a
direct impact and have an indirect impact on the creative capacity of employees at enterprises in the
context of digital transformation through variables mediated by external locus of control and
internal locus of control. In addition, the research results also show that internal locus of control has
a positive impact on sharing culture in enterprises. In practical terms, the research results will be
valuable documents for managers in the policy making process, solutions to improve the creative
capacity of employees, contributing to high performance and overall performance of the

organization.
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Table 6. Results of SEM analysis for relationships in the model

Hypothesis  Relationship =~ Weightage S.E. C.R. P Conclusion
H1 CRA <---TLS 0.339 0.066 5.161 0.000 Accepted
H2 OEC <--- TLS -0.644 0.046 -14.071 0.000 Accepted
H3 CRA <--- OEC -0.251 0.060 -4.165 0.000 Accepted
H4 SHC <--- TLS 0.256 0.061 4.171 0.000 Accepted
H5 CRA <---SHC 0.031 0.057 0.539 0.590 Rejected
H6 OIC <--- TLS 0.426 0.043 9.833 0.000 Accepted
H7 CRA <--- OIC 0.347 0.064 5.397 0.000 Accepted
HS8 SHC <--- OEC -0.083 0.057 -1.461 0.144 Rejected
H9 SHC <--- OIC 0.458 0.057 7.964 0.000 Accepted

4.5. Descriptive Statistical Analysis

Research has shown the importance and impact of different aspects of transformational
leadership styles on the creative capacity of employees in businesses in the context of digital
transformation. Furthermore, to establish a clear connection and gain insight into the underlying
factors, the study employed a descriptive statistical analysis to calculate the mean value of the factors

incorporated within the model.

The statistical analysis results reveal that the creative capacity of employees in businesses is
currently rated relatively high, with the highest average value among all variables in the model
being 3.8965. This shows that, with the current digital transformation context, creativity in work is
a necessary requirement and businesses are also aware of this. Therefore, most businesses have
measures and policies to encourage the creativity of employees in activities. This condition is
essential for employees to enhance their skills, abilities, and creativity in the workplace, thereby

contributing to the optimization of performance and work efficiency.

In contrast, with an average value of 2.3856, the employee's external locus of control is the
lowest of all factors. External locus of control refers to a mindset characterized by a pessimistic
attitude that is susceptible to being influenced by external circumstances and events. Considering
its negative impact, it is reasonable to evaluate it at a low level. However, with an average value of
2.3856, this is still a relatively high level compared to the negative factors. This observation indicates
that a significant proportion of employees in businesses continue to exhibit a passive attitude at
work, lacking initiative and creativity. This is something that business managers need to take

seriously and have better solutions in the near future.

Table 7. The results of statistical analysis describe the value of the variables

Variable N Minimum Maximum Mean Std. Deviation
CRA 518 1.00 5.00 3.8965 0.68096
TLS 518 1.00 5.00 3.7552 0.67115

55



Quang Bach Tran et al./COMB-2023 Proceedings

OEC 518 1.00 5.00 2.3856 0.71430
SHC 518 1.00 5.00 3.4698 0.69217
OIC 518 1.50 5.00 3.7756 0.66948

Valid N (listwise) 518

5. Conclusions and recommendations

On the basis of the overview, the study builds models and tests research hypotheses through
exploratory factor analysis (EFA) and linear structural modeling (SEM). The research results have
shown that transformational leadership styles have both a direct and positive impact, and have an
indirect impact on the creative capacity of employees of enterprises in the context of digital
transformation through intermediaries and external locus of control and internal locus of control. In
addition, the study also demonstrates the positive impact of internal locus of control on sharing
culture. Based on the findings presented, the authors put forward several suggestions to enhance

the creative potential of employees within enterprises amidst the ongoing digital transformation.

Firstly, to enhance employee creativity during work, leaders should adopt a transformational
leadership style and employ effective management techniques that foster innovation and creativity.
It is imperative to establish a conducive working environment that fosters comfort, fosters
knowledge sharing within the workplace, and ensures equitable management practices

encompassing procedural adherence, outcome orientation, and a positive work demeanor.

Secondly, in light of the emphasis on managing external forces, it is imperative for managers to
assist employees in acknowledging the significance of proactivity within the workplace.
Additionally, they must mitigate tendencies toward passivity and a dearth of confidence in both
individual and managerial decision-making. It is imperative to restrict reliance on external entities
when making operational decisions, particularly for tasks or occupations that are not excessively

demanding, intricate, and call for employee initiative rather than managerial oversight.

Thirdly, regarding an internal locus of control, employees are required to exhibit heightened
awareness regarding their personal initiative and creative capabilities while engaging in work tasks
that align with the organization's demands. Managers are required to establish a dynamic and
professional work environment while fostering a sharing culture that aligns with appropriate

coordination policies within the current landscape of digital transformation.

Besides its contributions, the study also has certain limitations. The first aspect to consider is
the sampling methodology employed in this study. It utilizes a non-probability sampling technique,
specifically a convenience sampling method. Despite the presence of a substantial number of
samples that are moderately stratified across the three regions of North, Central, and South, this
particular sampling method frequently fails to accurately assess sampling errors. Consequently, it
diminishes the representation and overall validity of the samples employed in the study. Moreover,
the research context is also limited to Vietnamese enterprises. The study's findings pave the way for

further investigation into pertinent matters within local and global enterprises.
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ABSTRACT

This research concentrates on quantitative analysing the impact of digital transformation on
business performance of small and medium sized enterprises in Thanh Hoa province via
analyzing the results of linear structural model. The results from a sample survey of 500 small and
medium-sized enterprises show that digital transformation has a positive effect on business
performance of enterprises as well as the other factors such as: Human resource; Financial
resource; Technology level of the enterprise; Policy suppoting from local government; Marketing
strategy; and Management and Executive ability of business leaders. The results also indicate that
digital transformation level of Thanh Hoa small and medium sized enterprises is not high, and it
affects business performance at the 6th level in the model with 7 independent variables. From the
research results, the author proposed some solutions to promote digital transformation thereby
improving business performance of small and medium enterprises in Thanh Hoa province in the

coming time.

Keywords: Digital transformation; Business performance; Thanh Hoa SMEs

1. Introduction

Small and Medium Enterprises (SMEs) play an essential part in the development of national
economy. It also considered as the main source of employment, poverty reduction, improvement in
lifestyle and empowerment of low-income groups. In Thanh Hoa, SMEs also has important role,
SME acts as the driving force of economic growth and development. By the end of 2022, the number
of small and medium-sized enterprises in Thanh Hoa province now has more than 20,000 enterprises
(accounting for 90% of the total number of enterprises). However, the production and business

performance of Thanh Hoa SMEs have been not high recently, contributing to economic growth in

4 Corresponding author: Do Thi Man - Tel.: +84 916807880
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general is still low, According to the report of Thanh Hoa Planning and Investment Department in
2021, production and business activities of enterprises face many difficulties due to the impact of the
Covid-19 epidemic. There were 336 enterprises dissolved, an increase of 2.1 times compared to 2020,
1505 enterprises temporarily stopped operating, up 25.3% over the same period. Profit before tax of
SMEs during the time has been a loss [32]. In this situation, Thanh Hoa province has made important
steps in leading, directing, operating and creating conditions for SMEs to develop in which Thanh
Hoa province established Thanh Hoa Provincial Digital Transformation Steering Committee and has
been dentifying digital transformation as an inevitable trend and an important solution for SMEs to
improve production and business efficiency, expand markets, cut costs, and adapt to the new context

of the digital economy.

According to calculations by economists, digital transformation helps small and medium-
sized enterprises optimize their operations, thereby cutting costs by up to 60%, saving 50% - 70%,
and even saving up to 90% time in some processes compared to before. This is also a factor that helps
enterprises be ready to adapt to the new wave of the economic crisis, as well as firmly grasp the
opportunity to recover and make a breakthrough after the Covid-19 epidemic [14]. Well aware of
this benefit, Thanh Hoa SMEs have realized digital transformation be needed to suit the needs of
customers. Businesses are also growing faster to catch up with the market, breaking away from the
boundaries of the traditional business environment. In addition, the digitalization process also SMEs
an equal business environment. At that time, small businesses can optimize costs, and efficiency,
thereby being able to compete with larger, older organizations in the market, expanding the market.
They spent certain resources to invest in technology infrastructure, digitize operation processes;
thereby improving the efficiency of management and administration and increasing
competitiveness. However, reality shows that small and medium enterprises in Thanh Hoa province
are almost at the digitization stage of the digital transformation process. While argument shifting is
a process of comprehensively changing business models and organizations by applying digital
technology platform solutions, helping to bring practical benefits to businesses from leaders’
thoughts to business strategy.

The relation of digital transformation and business performance has attracted the attention of
management and organizational scholars in the past decade. In addition, firms are increasingly
interested in using digital transformation to obtain a competitive advantage. Nevertheless, studies
on digital transformation outcomes remain scarce. Therefore, this study empirically investigated the
effect of digital transformation on firm performance of Thanh Hoa SMEs by analyzing the results of
linear structural model (SEM) with data from a sample survey of 500 SMEs. From the results, the
author will propose some solutions to improve the business performance of SMEs in Thanh Hoa

province in the coming time.
2. Literature review

2.1. Digital transformation

In general, digital transformation refers to a radical and comprehensive shift in the use of
technology with the goal of improving business performance. Li, L., et al. (2017) state that digital
transformation is the third and highest level of digital skills attained. It occurs when digital use

facilitates innovation and creativity, as well as encourages significant changes in professional or
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knowledge fields. Furthermore, digital transformation is defined as “a rapid change in all strategies
because demands must change, operations must be digital, and extended supply chain relationships
must be extended.”[21]. Other definition states that digital transformation in enterprises can be
understood as the process of changing old and traditional models into digital businesses, based on
new technology applications, such as Big data, IoT, cloud computing, etc. to change the operating
method, working process and labor culture in the enterprise. The goals that digital transformation
often aim for include: Speeding up the market, increasing competitive position, boosting revenue
growth, increasing labor productivity, expanding the ability to attract and retain customers [25].
Mergel, I, Edelmann, N.; Haug, N. (2019) states that “Digital transformation is a holistic effort to
revise core processes and services beyond the traditional digitization efforts. It evolves along a
transition continuum from analog to digital to a full stack review of policies, current processes, and
user needs and results in a complete revision of the existing and the creation of new digital services.
The outcome of digital transformation efforts focuses, among others, on the satisfaction of user
needs, new forms of service delivery, and expanding the user base” [24]. Another definition comes
from Gebayew et al., (2018), which states digital transformation is the process of applying digital
technology to change the people, processes, strategies, structure and competitive dynamics of a
higher education institution [12]. And other definition states that digital transformation is the
reorganization or new investment in technology and business models to more effectively engage
customers at all times. Schools need to see college as a “formal effort to innovate vision, business

model and investment for a new digital economy” [22].

2.2. Business Performance and Measures of Business Performance

Measuring business performance in today’s economic environment is a critical issue for
academic scholars and practising managers. In general, business performance is defined as “the
operational ability to satisfy the desires of the company’s major shareholders” [31], and it must be
assessed to measure an organisation’s accomplishment. And other definition states that business
performance is a company's potential to adapt to the business environment, along with changesin
the market environment that consist of customers, competitors and other power forces that can
change the waybusiness works [28]. Therefore, a right management, better marketing strategy, and
agood financial planning are necessary for a good business performance [15]. Muda, Salwa and
Rahman, M.R.C.A,, (2015) appraise the performance of small and medium enterprises (SME's) with
referral to three aspects, such asprofitability, productivity, and market. Profitability aspect views
business pe rformance from the perspective offinancial aims accomplishment as devised by the
company. Productivity is based on company achievement in itsbusiness activities to meet customer
wants and needs, as well as employee’s productivity. Market aspects, suchas, achievement of
product sales, market position and market share, is the base of business performance [26]. Cao, M.,
Zhang, Q (2011) states that firm performance is a measure of how well a firm is able to meet its goals
and objectives compared with its primary competitors [5].

Regular indicators used in measuring business performance are profit, return on investment
(ROI), turnover or number of customers [39], design quality and product improvement [20].
However, FrancoSantos et al. (2007) recommend measuring business performance through the
business performance measurement (BPM) system, as it is an important tool within many research

areas, particularly in business and social science studies. This system analyses and investigates each
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quality that affects a firm’s business performance, categorising business performance into two broad
areas: operational business performance (OBP) and strategic business performance (SBP) [11]. The
major function of the system is to focus on investigating all an organisation’s functions at high and
low levels of activity [23]; it is appropriately applied to measuring the performance of small and
medium enterprises (SMEs). This system is also appropriate for both quantitative (for example,
questionnaires) and qualitative (for example, structured interview) research methods. Carlos M.,
J. (2011) evaluates business performance on the basis of a combination of traditional financial
indicators (ROE, ROA, ROS), short-term financial responsiveness, long-term of the business and
non-financial factors such as the level of mission, strategy, and vision [6]. Cyert & March, (1992) said
that business performance is reflected in the goals achieved by the business such as desired profit,
growth rate, new market development, new products and the ability to dominate the market [8].
According to Dawes (1999), measuring business performance using secondary financial data is
based on financial indicators with specific ratio numbers such as revenue and profit growth rate,
referred to as objective performance measure [9]. The opposite of this method is the method of
measuring business performance using primary data based on the respondents' perception of
business performance with scales indicating the level of very bad to very good or very little to a lot,
called a subjective performance measure [18], [37], [38]. In this study, the author uses the subjective
method to measure business performance with scales of Enterprises have the ability to grow revenue
in the long term; Enterprises have the ability to attract potential customers; Enterprises have the
ability to make profit in the long term; Enterprises have the ability to increase, expand and develop
market share in the long term [37], [38].

2.3. Digital transformation and business performance

Digital transformation studies have concentrated on conceptualizing and formulating
implementation strategies. Noticeably, few studies have addressed the effect of DT on firms’
performances. However, Scott et al. (2017) found a direct positive impact of technology adoption in
the financial sector on firm performance, arguing that it may be observed more effectively in the
long term, rather than in the short term, due to the complex nature of the technology adoption [30].
In the same results, Guo and Xu (2021) found that the operating performance is much more affected
by digital transformation than financial performance. Digital transformation for improving
operating performance requires more favorable conditions (i.e., policy and innovation environment)
[13]. Moreover, Chen et al. (2016) used a resource-based view in textile SMEs and demonstrated the
positive effect of DT on perceived organizational performance [7]. Furthermore, Braojos et al. (2019)
empirically showed that IT capabilities, represented by e-commerce and social media, improve a
firm’s performance. Digital transformation of enterprises includes the overall transformation of
enterprise strategy, marketing, commodities, business model, management and corporate culture.
So, digital transformation can reduce the communication cost of firm, improve the connectivity of
innovation networks, accelerate the speed of digital integration, expand the scope of integration,
increase the knowledge heterogeneity and integration requirements of innovation networks, and
reshape the creation and sharing of knowledge in innovation networks. Digital capabilities
positively influence firm performance only through technological capabilities [4]. Furthermore,
enterprises in the mature stage of their product life cycle benefit the most from digital transformation

[40]. In Vietnam, Khuwong,.V.M. (2019) studied the impact of digital transformation on production
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and business performance of 500 largest enterprises in Vietnam. His research results shows that
large enterprises that actively transform digitally not only bring additional profits to their own
businesses, but also contribute significantly to the growth of the country's GDP [19]. Another study
by Anh, N.K. (2022) also confirmed that digital transformation is an important factor in improving
business performance of SMEs, especially during a period when the economy is experiencing severe

impacts from the covid 19 pandemic [3].
3. Methodology

In this study, the author uses quantitative combined with qualitative research methods,
including three steps: Preliminary qualitative research, preliminary quantitative research and formal
quantitative research. Preliminary qualitative research was carried out through in-depth interviews
and focus group discussions with experts in the field of SMEs development to explore the factors
affecting SMEs business performance in Thanh Hoa province, and adjust the scales of the factors
accordingly. Quantitative research with survey methods through questionnaires direct sent via

email to enterprises to collect primary data. Respondents are key members of the enterprises.

3.1. Sample design

The sample selected in the preliminary quantitative study is via the convenient sampling
method in which respondents are managers in Thanh Hoa SMEs, with 200 samples. For formal
sampling, in multivariate regression analysis, the minimum sample size to be obtained is calculated
by the formula 50 + 8*m (m: number of independent variables) [33]. Thus, with 40 observed variables
(Including dependent variables) in this study, the minimum sample size must be 50 + 8 * 40 = 370
observations. For the SEM structural model, the appropriate sample size to use for the SEM model
is from 250 to 500 questionnaires [29]. Thus, in order to ensure objectivity and reliability, in this
study, the author selected an official quantitative research sample of 500 questionnaires, the results

obtained with 488 valid samples included in the analysis.

3.2. Methods of processing and analyzing data

The data collected from the preliminary quantitative survey questionnaire are processed by
SPSS 20.0 software to evaluate the reliability of the scales via Cronbach's alpha coefficient and EFA
exploratory factor analysis. The data collected from the official quantitative survey questionnaire is
firstly processed by SPSS 20.0 software to evaluate Cronbach's alpha coefficient and exploratory
factor analysis EFA. Then, confirmatory factor analysis (CFA) and SEM (Structural Equation
Modeling) analysis are performed by AMOS (Analysis of Moment Structures) version 20.0 software
with ML estimation method (Maximum Likelihood) to test theoretical models and hypotheses.

3.3. Research model and variable scales

After conducting an overview of the theoretical and empirical review of domestic and foreign
studies on the factors affecting business performance of enterprises, combined with experts'
suggestions, the author determines the factors affecting the business performance of SMEs in
accordance with the characteristics of Thanh Hoa province, including: Technology level of
enterprises, Human resources, Financial resources, Management and executive ability of enterprise's

leaders, Marketing strategies, Digital transformation of enterprises and Policies to support local
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enterprises. The model of factors affecting business performance of SMEs in Thanh Hoa province is

as follows:

—
Technology level of the
‘ enterprises

—
‘ Enterprise's human resources ———

—
‘ Enterprise’s financial resources ——

Management and executive
ability of enterprise's leaders

]

Marketing strategy —

S3INS J0 oubuwiiofiad ssaulsng

Enterprise’s digital

—
‘ transformation

Policies to support local

—
‘ enterprises

Figure 1: Model of factors affecting business performance of Thanh Hoa SMEs
Research hypotheses:

Hypothesis 1 (H1): The technology level of the enterprises has a positive relationship with the

business performance.Second point.

Hypothesis 2 (H2): Human resources and business performance of enterprises have a positive

relationship.

Hypothesis 3 (H3): Financial resources have a positive relationship with business performance

of enterprises.

Hypothesis 4 (H4): The management and executive ability of enterprise’s leaders has a positive

relationship with business performance.

Hypothesis 5 (H5): Marketing strategy of enterprises has a positive relationship with business

performance.

Hypothesis 6 (H6): Digital transformation of enterprises and business have a positive

relationship.

Hypothesis 7 (H7): Local enterprise support policies have a positive impact on business

performance.
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Scales of variables in the formal research model

Table 1. Synthetic scales adjusted for the official analysis

No. Code Scales Source

I Business performance of SMEs

1 KQKD1 Enterprises have the ability to grow | (Tu & Déng, 2018)
revenue in the long term

2 KQKD2 Enterprises have the ability to attract | Experts' suggestions
potential customers

3 KQKD3 Enterprises have the ability to make | (Vankatraman N. & Ramanujam
profit in the long term V., 1987), (Tt & Dédng, 2018)

4 KQKD4 Enterprises have the ability to | (Vankatraman N. & Ramanujam
increase, expand and develop market | V., 1987)
share in the long term

I Technology level of the enterprises

1 TDCNI1 Enterprises regularly update and | (Huong, et al, 2021), (Thich,
apply new technologies in production | 2018)
and business activities

2 TDCN2 Enterprises apply modern technology | (Huong, et al, 2021), (Thich,
in marketing and brand promotion 2018)

3 TDCN3 Enterprises take great importance of | (Huong, et al., 2021), (Thich,
investment  in research and | 2018)
implementation of new technologies

4 TDCN4 The level of technology in production | Experts' suggestions
of enterprises is at a high level
compared to the others

III Enterprise’s human resources

1 NNL1 Enterprise's employees are well- | (Huong, et al, 2021), (Thich,
trained 2018), (Eltahir, 2018)

2 NNL2 Employees in enterprises have good | (Huong, et al., 2021), (Tan, 2019)
working skills

3 NNL3 Most employees in enterprises have | (Huong, et al, 2021), (Eltahir,
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good working experience

2018)

NNL4

Enterprise's employees have good
attitude

(Huong, et al., 2021), (Tan, 2019)

NNL5

Employees in enterprises have high

adaptability to innovation

Experts' suggestions

IV

Enterprise’s financial resources

NLTC1

Enterprises have advantages in

accessing capital markets

(Huong, et al., 2021), (Tan, 2019)

NLTC2

Enterprises have the ability to meet the
loan conditions (loan records,

collateral, business plans, etc.)

(Huong, et al., 2021), (Tan, 2019)

NLTC3

Enterprises have the ability to

effectively use capital in business

Experts' suggestions

NLTC4

Enterprises always have enough
capital to meet production and
business needs, innovate technology
to improve product and service

quality

(Huong, et al., 2021), (Tan, 2019)

NLTC5

Enterprises always pay all debts on

time

Experts' suggestions

Management and executive ability of enterprise’s leaders

QLDHI1

Enterprise’s leaders have good

organizational and management skills

(Huong, et al, 2021), (Thich,
2018)

QLDH 2

Enterprise leaders built a good
strategy ~ for  investment  and
development in accordance with the

local socio-economic development

policy.

Experts' suggestions

QLDH 3

Enterprise’s leaders built a good
strategy on personnel training and
development, = human  resource

development in the long term

(Huong, et al, 2021), (Thich,
2018)
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Enterprises have an efficient and

flexible organizational structure

Experts' suggestions

QLDH5

Enterprise’s leaders establish good

relationships with stakeholders

Experts' suggestions

VI

Marketing

strategy

MAR1

Enterprises  always  focus  on
improving products to meet market

needs

Experts' suggestions

MAR2

The distribution channel system of

enterprises operates effectively

(Thich, 2018)

MAR3

Enterprises regularly organize sales
promotion  activities such  as
advertising, promotions and other
product introduction communication

activities.

(Alyahya, 2021)

MAR4

Enterprise's brand 1is built and
managed methodically

Experts' suggestions

VII

Enterprise’s digital transformation

CDS1

Enterprise’s leaders pay attention to

the digital transformation issues

(Khuong, 2019),
(Anh, 2022)

CDS2

Enterprises have the ability to apply
digital technology to connect with the
needs of customers and stakeholders

(Khuong, 2019),

CDS3

Enterprises use cloud computing
technology (A computing model using
computer technology and Internet-
based development) in internal

management

(Khuong, 2019),
(Anh, 2022)

CD54

Enterprises have strong enough IT
platform to enable digital

transformation

Experts' suggestions

VIII

Policies to support local enterprises
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1 HTDN1 Local enterprise support policies are | Experts' suggestions

easily and conveniently accessed

2 HTDN2 | Policies to support development for | (Huong et al, 2021), (Hiép &
enterprises (in terms of infrastructure, | Hwong, 2019)
human resource training,
environmental protection,

consumption market, distribution

network, technology) operate
effectively
3 HTDN3 The state management mechanism | (Huong et al, 2021), (Hiép &

(tax, administrative management, | Hwong, 2019)
prices of goods and services) is

transparent and clear

4 HTDN4 Policies to support credit access are | Experts' suggestions

really effective for enterprises

Source: Author’s compilation

4, Research results and discussion

4.1. Results of the reliability of scales and the factor analysis
The reliability of the scales was tested using Cronbach's Alpha tool. Observable variables with

item-total correlation of less than 0.3 will be excluded and the standard for choosing the scales when
Cronbach's Alpha is 0.6 or higher [27]. According to the research results, the scales of the research
model all have high Cronbach's Alpha coefficient (>0.8). All observed variables of the scales have a
total correlation coefficient greater than 0.3. Therefore, the scales are satisfactory, thus eligible for

exploratory factor analysis.

The results of Bartlett's test considering the hypothesis of correlation between observed
variables in the first factor yield 8 factors, however, the observed variable NNL5 has a loading
coefficient less than 0.5, so it is removed. The author runs the second EFA factor analysis for the
remaining variables. The results of the second EFA analysis (after removing the variable NNL5)
shows that the KMO index was 0.887 (>0.5); the extracted variance is 66,055 % (>50%) which means
that these 8 factors explain 66,055 % of the variation of the data; breakpoint in EFA factor analysis is
1.111 > 1; Bartlett's test has statistical significance (Sig.<0.05). Therefore, it can be concluded that the
indicators in the study meet EFA analysis standards.

4.2. Confirmatory factor analysis (CFA) results.

Confirmatory factor analysis is the next step of exploratory factor analysis, the purpose is to
evaluate whether the model and scales are suitable to test the SEM linear structural model. The
results of the standardized CFA analysis show that the measurement criteria are appropriate: Chi-
square/df = 2,829 < 3; TLI= 0.907 > 0.9, CFI= 0.918 > 0.9, GFI = 0.856 > 0.8; RMSEA coefficient = 0.061

<0.08, so the model has a good fit with the market. Thus, it can be confirmed that the research scales
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ensure the analysis requirements. From the obtained results, the model is considered suitable with

market data and there is no correlation between measurement errors, so it can be concluded that the
scales are unidirectional.

Chi-square=1406,218 ; df=497 ; P=,000;
Chi-square/df=2,829 ;
GFI=,856 ; TLI=,907 ; CFI=,918 ;
NLTCZ RMSEA=,061
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Figure 2. Research model CFA results (normalized)

Source: Results of processing survey data
4.3. The results of testing the Structural Equation Modeling

To determine the influencing factors and the degree of influence of these factors on the
business performance of SMEs, the author uses the SEM model with the expectation of achieving
highly reliable results. The author in turn conducts SEM analysis with the original proposed model
and adjusts the model to obtain a more reliable model. SEM analysis results show that the df= 497,
Chi-square = 1405.510 with p-value = 0.000 < 0.05, Chi-square/df=2.828 < 3, CFI1 = 0.907, TLI = 0.918

are all greater than 0.9 ; GFI =0.856 > 0.8; RMSEA =0.061 < 0.8. All indicators confirm that the model
is consistent with market data (Figure 3)
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Figure 3. Results of Structural Equation Modeling (normalized)

Source: Results of processing survey data
4.4. Estimation of research model by Bootstrap method and SEM model testing results

Due to the nature of a sampling study, sample results are used to infer population results,
however, sample estimates may vary for different samples. Therefore, Bootstrap technique is used
to assess the reliability of the samples [29]. For this study, the bootstrap technique selected a sample
equal to the original sample size of the study, with N=488 (ie 488 different samples). The smaller the
bias of the Bootstrap estimate, the more reliable the estimate is on the sample. The critical value of
estimated bias is not more than 1.96, then the model conclusion is considered stable and reliable.
The test results show that the bias between the sample estimate and the bootstrap estimate is very
small, the critical value (CR) is less than 1.96. Thus, it can be concluded that the estimated model is
stable and reliable. The hypotheses testing results of the SEM model are shown in Table 2:
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Table 2: Results of testing the research hypotheses

Order of
] Norm | Error
H lized Critic P effects on
alize
P Relationship § ) Stand | | Results dependen
othe coeffi | 5rd Value .
value t variable
ses cients | (g E)
H1 |KQKD |<-- |TDCN |0,139 |0,041 |3,445 |0,000 | Accept 3
H2 | KQKD |<- | NNL 0,322 | 0,044 |7,709 |0,000 | Accept 1
H3 | KQKD |<- |NLTC |0,241 |0,042 |5718 |0,000 | Accept 2
H4 |KQKD |<- |QLDH |0,100 |0,032 |2802 |0,005 | Accept 7
H5 |KQKD |<- | MAR 0,130 | 0,039 |3,238 |0,001 | Accept 5
H6 |KQKD |< |CDS 0,124 | 0,050 |2,487 |0,013 | Accept 6
H7 | KQKD |<-- |HIDN |0,133 |0,042 |3,163 | 0,002 | Accept 4

Source: Results of processing survey data
According to the results of Table 3, the research hypotheses are all accepted (values of P are
all less than 0.05). The estimation results show that there is a positive relationship between the digital
transformation of enterprises and business performance, with the normalized coefficient 3 = 0.124
and standard error SE = 0.05. This estimate result has statistical significance, with p = 0.013 < 0.05.
Thus, the hypothesis H6 is accepted. Although, the ability of enterprises to digitally transformation
has a positive impact on business performance of SMEs, however, this impact is not really strong,
with the 6th level of impact in the model. The research result confirms that when enterprises have
good digital transformation capabilities, it will help improve management efficiency, increase
employee productivity, improve product quality, and enhance the competitiveness of enterprises
from that improves business performance of enterprises. The results of this study are similar to those
of Sikander Ali Qalati, et al., (2021) and Khwong (2019). Those research results confirm that large
enterprises actively digital transformation not only help bring additional profits for their own
businesses but also contribute significantly to the growth of GDP of the country.

This result is also similar to the conclusion from the research of Li, Zhang & Mao (2017) which
indicated that the positive impact of digital transformation on business performance is more evident
in large enterprises, state-owned enterprises, mature enterprises and commercial and service
enterprises. However, for small enterprises, the effect is not really breakthrough [21]. Digital
transformation is also an effective support tool in lean management - the golden key to creating
competitive advantages. Lean management helps to optimize the operation process thanks to JIT,
lean manufacturing strategies. Thanks to the softwares in the business, it is possible to accurately
calculate and forecast the needs of customers and the ability of the business to meet; can automate

ordering and delivery, thus avoiding unnecessary waste due to inventory, damage or excess.
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According to the statistics of the MIT Digital Center, Microsoft and IDC have up to 25% of Asia's
GDP in 2019 from digital transformation; an enterprise that has implemented digital transformation
would have 26% higher profits than competitors in the same industry that have not done so; 84% of
Southeast Asian business owners recognize digital transformation as an important step to strong
growth and competitiveness. Key resources (Leadership, technology, human resources and business
strategy) have a positive impact on SME's digital transformation and digital transformation has a
positive impact on SME business performance [36]. Digital transformation has a positive impact on
innovation, creativity and business orientation of SMEs and through digital transformation helps to
optimize traditional business operations thanks to the contribution of digital technology; improve
production level, scale business and realize value benefits, such as efficiency improvement, cost

reduction and quality improvement.

According to the results of survey on digital transformation level of Thanh Hoa SMEs with a
sample of 500 enterprises (in wich there were 488 votes valided) through the Likert scale with 5
levels, from 1- Very disagree; 2 - Disagree; 3 - Normal; 4 - Agree; to 5 - Strongly agree, the specific

evaluation results are shown in Table 3 following;:

Table 3. Enterprise’s assessment about digital transformation level

. . . Average rating
Code Scales of Enterprise’s digital transformation
(Score)
CDS1 Enterprise’s leaders pay attention to the digital transformation 367
issues
CDS2 Enterprises have the ability to apply digital technology to connect 371
with the needs of customers and stakeholders
CDS3 Enterprises use cloud computing technology (A computing model
using computer technology and Internet-based development) in 3,84
internal management
CDS4 Enterprises have strong enough IT platform to enable digital 314
transformation
Mean 3,59

Source: Results of processing survey data

In fact, the survey results in Thanh Hoa SMEs show that the digital transformation level of
enterprises has been assessed at a good level, but not high (average score is 3.59/5 points).
Specifically, most enterprises agree that they have been using cloud computing technology (A
computing model using computer technology and Internet-based development) in internal
management and they also agree that they have the ability to apply digital technology to connect
with the needs of customers and stakeholders. In addition, over 50% of surveyed enterprises agree
that their leaders have a positive attitude towards digital transformation issues. However, the
weakest content about the digital transformation ability of enterprises is that the information
technology platform which is not strong enough to allow digital transformation. This is also the

problem focused on and solved in the coming time for SMEs in Thanh Hoa province.

Thus, the reality shows that the digital transformation ability of SMEs in Thanh Hoa province
is not really high, but it is clear that digital transformation is one of the factors promoting business
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performance of enterprises. Currently, enterprises need to identify digital transformation as an
inevitable trend and an important solution to improve production and business efficiency, expand

markets, cut costs, and adapt to the new context of the digital economy.
5. Conclusions and implications for enterprises

This study investigated the impact of digital transformation on business performance in Thanh
Hoa SMEs via a sample survey of 500 enterprises. The results show that digital transformation has
a positive effect on business performance of enterprises as well as six other factors. The results also
indicate that digital transformation level of Thanh Hoa SMEs is not high, and it affects business
performance at the 6th level in the model with 7 independent variables. From the research results,
the author proposes some solutions to promote digital transformation thereby improving business

performance of Thanh Hoa SMEs in the coming time as follows:

First of all, enterprises when embarking on digitization do not need to deploy simultaneously
on the whole system, but should choose some of the strongest and most necessary stages in
production and business activities. Secondly, raising awareness of digital transformation
requirements as well as knowledge about digital transformation for enterprise leaders as well as all
employees, towards building high-quality human resources well adapted to digital transformation.
Next, enterprises need to allow employees to use data: Extracting and exploiting business
information to help employees better understand customers and partners. From there, promoting
information exchange in departments, improving customer relationships with enterprises and
achieving higher work efficiency. Enterprises also need to apply appropriate technology solutions:
For small and medium-sized enterprises, choosing an appropriate technology application is an
essential element to ensure work productivity and business profits while still saving costs.
investment fees. In addition, enterprises need to ensure continuity in the management system: The
main purpose of digital transformation is still to streamline workflow and improve customer
experience, so the management is seamless to ensure contact is essential. Small and medium sized
enterprises before thinking about any transformation solution, should optimize the system,
fragment the work and enhance the cooperation between departments.
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ABSTRACT

The utilization of smartphones while driving (SPWD) poses a significant risk to road safety,
particularly for motorcycle riders who are more prone to accidents. Despite this peril, SPWD has
not received adequate attention. To address this gap, the present study expanded the theory of
planned behavior (TPB) by incorporating driving exposure and time pressure factors, utilizing the
perspectives of the Stimulus-Organism-Response theory. The aim was to develop a
comprehensive research framework that could provide a deeper understanding of the
mechanisms influencing SPWD among motorcycle drivers in Vietnam. The analysis of survey
results, based on 485 valid responses from young drivers in Da Nang, revealed that time pressure
was found to significantly influence the TPB factors related to the intention of using smartphones
while driving. Moreover, driving exposure exhibited a positive impact on time pressure. All
research hypotheses were supported, reinforcing the validity of the study's findings. These
outcomes serve as a crucial point of reference for future research and have the potential to be
expanded into quantitative studies to empirically test the relationships proposed in the model.
Additionally, the study's results can inform the development of road safety policies and initiatives
specifically targeting SPWD behavior among motorcycle riders in Vietnam.
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ABSTRACT

Digital Transformation (DT) has attracted the attention of management and organization scholars
over the past decade. Digital transformation is inevitable for businesses today, but successful
digital transformation requires many factors. However, studies on factors affecting digital
transformation are still scarce. Therefore, this study investigated empirically to determine the
factors affecting the digital transformation of enterprises. A semi-structured questionnaire was
used to collect data from 238 representatives of small and medium-sized enterprises in Thanh Hoa
on business digital transformation. Using reliability analysis and multiple regression analysis
techniques, the research identifies 5 factors affecting the digital transformation of small and
medium-sized enterprises in Thanh Hoa, including Awareness of the leadership team, Digital
technology, Technology Digital capabilities, Corporate culture, and Digital strategy; While
government policy was found to have no connection with corporate digital transformation. Based
on the results of regression analysis, the author has proposed several governance implications for

businesses to promote the digital transformation process of enterprises.

Keywords: Digital transformation, influencing factors, small and medium enterprises.

1. Introduction

The rapid development of digital technology is one of the most remarkable achievements of
the 21st century. Along with the benefits that technology brings, the development of technology has
made the business environment becomes more complex and unpredictable, businesses have to face
more challenges as the competitive environment becomes more fierce. Any business that wants to
survive and develop sustainably in such conditions needs to change to become more flexible and
adapt in time to the advancement of technology (Popovi¢-Panti¢ et al., 2019). All of this, combined

with the problems of the contemporary business environment such as lack of resources, stiffer
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competition, and increasing customer awareness, call for a rethinking of the current business
philosophy as well as how to communicate and collaborate with key stakeholders. The rapid growth
and penetration of digital technology in all sectors of society have prompted many businesses to
think and actively explore ways in which digital technology can be effectively harnessed to enhance
the quality of every aspect of the business. Several businesses are demonstrating their remarkable
ability to exploit digital technology to gain a competitive advantage in the market. Traditional
companies, with their rigid, centralized, and self-contained structures, often find it difficult to
change and keep up with the pace of growth that digital demands (Imran et al., 2018). To survive,
traditional companies must question their organizational model, learn from those who have gone
ahead in digital adoption, and it is necessary to change the organizational model as well as the
mindset to suit the business environment. We are transitioning to a digital economy and society.
Although it's been almost half a century, it wasn't until recently, with the deployment of more digital
infrastructure, that the ubiquity of smartphones made digital transformation so powerful and faster,
helping to generate huge amounts of data to support business growth (Chen et al., 2015). It is this
change that has created opportunities to improve welfare and solve pressing social problems such
as education and health (Mubarak et al., 2019). Researchers have attested to the significant positive
effects of digital transformation on productivity and operational efficiency at the macro level
(Popovic¢-Pantic¢ et al., 2019; Mubarak et al., 2019). However, such benefits come with new challenges
as digital transformation changes the nature and structure of companies and markets, raising
concerns about jobs and skills, privacy, security, and social and economic interaction (Mubarak et
al., 2019).

To date, research in the field of digital transformation has been largely descriptive. In
particular, in Vietnam, research on digital transformation in enterprises is quite limited, studies have
only focused on understanding the difficulties that businesses face in digital transformation as well
as qualitative research to learn about the factors affecting the digital transformation of businesses.
Therefore, there is a need for more empirical studies to learn about the factors affecting the digital
transformation of enterprises, especially the majority of businesses in the current Vietnamese
business system (small and medium enterprises). So that, this study will focus on exploring and
determining factors affecting digital transformation of SMEs in a specific province in Vietnam,

particularly in Thanh Hoa.
2. Literature Review and Theoretical Framework

2.1. Digital tranformation

The fourth industrial revolution has created the impetus for the application of technology in
business activities. With the rapid development of high-speed internet, cloud computing, and
blockchain technology, Industry 4.0 is changing the way businesses operate, the way they do
business, and the behavior of consumers (Abdulquadri et al., 2021). Traditional businesses are being

transformed online, which is known as digital transformation.

Recent studies help us understand the digital transformation process of businesses and the
perspective of existing literature helps to clarify the concept and definition of digital transformation.
According to Mubarak et al. (2019) digital transformation represents a change in the activities of

individuals and businesses through the application of digital technology to create great
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improvements in business, personal experiences, and new business models. Vial (2019) defines
digital transformation more specifically, according to the author, digital transformation is a process
that aims to improve an entity by making significant changes in its properties through a combination
of information technology, computing, communication, and connectivity. This definition shows that
digital transformation can significantly change the business activities of enterprises by applying
modern technologies. Therefore, it is understandable since the concept of digital transformation was

born.

Lanzolla et al., (2008) emphasizes the application of digital technologies as a driver of digital
transformation. Digital technologies may include big data, mobile, cloud computing, or search-
based applications. Another view, Chatterjee et al. (2002) believe that for digital transformation to
be successful, leaders must believe in the value and benefits of new technologies and support their
implementation in the organization. In this view, Hess et al. (2016) emphasize the role of human
factors, especially managers, in promoting transformation processes, and at the same time the
authors also suggested that there should be a match between human resource capacity and digital

technology applications to optimally exploit such technology applications.
In the study of Nadkarni & Priigl (2020) synthesized from previous studies, internal factors

affecting the digital transformation ability of enterprises are divided into 3 groups: 33% focus on
technology, 34 % focus on organizational issues, and 33% focus on both technology and
organizational issues. In organizational-focused studies, four factors are mentioned a lot and have a
direct influence on the expected results of enterprises' digital transformation: (1) leadership, (2)
business strategy digital, (3) employee competencies, and (4) corporate culture. For technology-
focused research, the use of technology platforms for business activities such as systematically
storing information and data, interacting with customers, communicating, internal communications,
and other activities that affect the digital transformation ability of enterprises. This article calls it a
technology platform. Based on previous research, Teng et al. (2022) believe that digital
transformation is closely tied to digital technologies, including artificial intelligence, big data, cloud
computing, and blockchain, to empower businesses and vigorously develop new technologies, new
products, new models and new formats, so that enterprises have an effective, diversified and
sustainable development model. This concept represents four aspects that businesses need to
systematically embrace to realize digital transformation. First, digital transformation is a systemic
change enabled by digital technology. Second, the main task of digital transformation is to
reconstruct and renew value systems. Third, the core path of digital transformation is the ability to
form new kinetic energy, continuously create new value, and achieve sustainable development.
Finally, the key elements of digital transformation are technology, people (skills), and strategy
appropriate to each stage of the business. Therefore, in the process of digital transformation,
businesses need to have a clear strategy (road map), the right method (technology), the right talent,
etc. to form an effective digital transformation system and promote transformation and change

systematically, accelerating innovation in each stage.

2.2. Key Factors for the Digital Transformation of SMEs
The digital transformation of SMEs is a distinct path that is inherently constrained by industry,

size, stage, technology, and resources. Meanwhile, the digital transformation of a business is a

complex systematic project. It requires not only the use of online sales and payment tools, but also
P Y proj q y pay
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the selection of a transformation model, business model innovation, organizational structure
optimization, and asset management changes. Systematic digital empowerment is realized through
R&D, production, sales, warehousing, logistics, marketing, and other links, and finally, the
industrial closed loop is realized, linking deals with all aspects of smart manufacturing, digital

logistics, data risk, and more (Teng et al., 2022).

Some scholars find that small and medium-sized businesses face many difficulties in digital
transformation. In April 2020, Cisco announced the report "Digital Development Index of Small and
Medium Enterprises in Asia - Pacific" covering 1,340 enterprises in the region in general and 50
enterprises in Vietnam in particular (Huyén, 2023). In Vietnam, small and medium-sized enterprises
are facing barriers in the digital transformation process such as a lack of digital skills and human
resources (17%), a lack of a strong enough IT platform to enable the digital transformation (16.7%),
a lack of digital thinking or digital culture challenges in businesses (15.7%)... However, the report
also shows that businesses Vietnamese small and medium enterprises are initially investing in
Cloud Computing technology (18%), network security (12.7%), and upgrading software and
hardware for digital transformation (10.7%) (Huyén, 2023).

In recent years, several studies have been carried out on the factors that influence the success
of digital transformation (Vogelsang et al., 2018). Several studies report that the six dimensions of
corporate strategic vision (in cluding: Strategic vision (for a digital world), Culture of innovation,
Know-how and intellectual property (IP) assets, Digital capabilities (talent), Strategic alignment,
Technology assets), consistency of digital transformation vision and investments, the relevance of
innovation culture, adequate ownership of assets wisdom and know-how, the power of digital
capabilities, and the use of digital technology can be improved (Teng et al., 2022). This allows a
business to achieve a successful competitive position through digital transformation. Several studies
have also shown that four factors drive successful digital transformation: customer-centricity,
governance, innovation, and resource acquisition (Mhlungu et al., 2019). According to (Wrede et al.,
2020), support from senior management is one of the most important factors for successful digital
transformation through planning, aligning the benefits of the organization, communicating
consistently and often, providing resources and tools, mobilizing people, establishing accountability
and deadlines for products. A unified strategic goal is also crucial for a successful and rapid digital
transformation (Sullivan et al., 2021). Studies also show that three key resources—IT, human
resources, and business strategy —have a positive impact on the digital transformation of SMEs;
however, these factors are barriers to the digital transformation of these enterprises (Teng et al.,
2022). From a holistic perspective, the six key factors for the digital transformation of SMEs are
identified from three aspects of technology, organization, and environment: government support,
technical capacity digital, senior management, digital strategy, IT infrastructure, and corporate
culture. Digital transformation is a long and arduous task, facing technological challenges,
enhancing enterprise capacity, and training talents... but not unattainable. Only by focusing on the

key factors and by adding external support to their strengths can SMEs innovate iteratively.

2.3. Proposed Conceptual Model and Hypothesis Formulation

The resource-based theory posits that a firm is a collection of disparate resources (Wernerfeelt,
1984). Due to many different reasons, the resources of enterprises are different and heterogeneous,

it is this heterogeneity that determines the difference in competitiveness of enterprises. Enterprises
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have different tangible and intangible resources, which can be transformed into their capabilities,
while the resources are immovable and difficult to reproduce between enterprises; These unique
resources and capabilities are a source of long-term competitive advantage for the business.
Compared with the external conditions of the enterprise, the internal conditions of the enterprise
play a decisive role in gaining a competitive advantage in the market. Therefore, the present research
mainly focuses on the organization itself and identifies the key elements that SMEs in digital
transformation need: leadership, digital technology, digital skills (skills of managers and employees
to operate digital transformation) and digital transformation strategy, corporate culture, and

additional external support are the elements of government policy.

[ Digital Skills ] [ Digital strategy ]
Digital Technology — > . Corporate culture
Digital /
Transformation
Leadership perception / T~ Government policies

Figure 1: Conceptual Framework

2.3.1. Leadership perception.

When it comes to digital transformation in businesses, it can be seen that the attitude and
perception of business managers are the key to determining the success of digital transformation.
The change in leaders' thinking and actions greatly affects the digital transformation ability of
enterprises. Those changes include rapid optimization of leadership decision-making with instant
access to information and open data (Mazzei & Noble, 2017) and any changes in leadership learning
and development (Anh & Nwong, 2022). Furthermore, leaders need a digital mindset to lead the
digital transformation journey. The barrier to many businesses being ready for digital
transformation stems from the management's unwillingness to change. Before the requirements of
digital transformation, the company's board of directors often raises doubts about whether there is
any risk if the enterprise chooses to change or whether their benefits will be affected when deciding
to invest in the cost of digital transformation. Since then, to maximize personal benefits (according
to agency theory), the board of directors often does not choose to face cost risks when implementing
digital transformation. However, the requirement for digital transformation is an inevitable and
inevitable trend in the digital era and for businesses to start the digital transformation process,
business managers, above all else, need to be aware of the benefits and costs that digital
transformation brings to businesses, thereby mapping out a digital transformation strategy that is
suitable for businesses. Therefore, to be ready for digital transformation, the awareness of enterprise
management can be considered as a guideline for the strategy to implement all plans. Therefore, to
be ready for digital transformation, the awareness of enterprise management can be considered as a

guideline for the strategy to implement all plans.

Hypothesis H1: Leadership perception has a positive impact on the digital transformation

process.
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2.3.2. Digital technology

Digital transformation will change job structure (Loebbecke & Picot, 2015), job roles, and
workplace requirements (White, 2012). Digital interoperability allows cross-site groups to appear
across the entire scope of the business. In this context, the traditional hierarchical work structure
gradually disappears and new opportunities emerge that extend beyond the boundaries of the
enterprise, such as the integration of other external services (Loebbecke & Picot, 2015). In addition,
implementing a digital work environment becomes essential. According to White (2012), a digital
workplace must be relevant, principled, imaginative, and independent of the workplace. Thus, how
well a business has a background in applying technology in its current operations will greatly affect

its ability to successfully transfer arguments in the future.

The basic idea behind the digital transformation implementation of SMEs is to change business
and workflow based on innovations based on digital technologies; In this way, business operations
can be made more efficient. Artificial intelligence has been proposed for decades, but it has only
undergone explosive growth in recent years. The reason lies in the growing maturity of technologies
such as cloud computing, the Internet of Things (IoT), and big data. Cloud computing provides an
open platform for artificial intelligence, IoT ensures real-time data sharing and big data provides
unlimited resources for deep learning. In addition, the development of blockchain technology in
2018 can make up for the shortcomings of artificial intelligence in data security and data elements,
and while providing reliable assurance for the application of artificial intelligence in different
scenarios. Several studies have found that digital transformation can be achieved through artificial
intelligence (Magistretti et al., 2019). IoT plays an important role in digital transformation (Mubarak
et al., 2019). Blockchain technology influences digital transformation. Notably, 5G networks also
play the role of digital transformation (Attaran & Attaran, 2020). Thus, it can be seen that digital

technology has positive effects on the digital transformation of businesses.

Hypothesis 2 (H2). Digital technology is positively correlated with the digital transformation
of SMEs.

2.3.3. Digital Skills (Human resources)

In the process of digital transformation, more and more companies are starting to realize the
importance of building a team of talent, because implementing digital strategies requires the support
of employees. Digital talent has business competencies, holistic perspectives as well as digital
concepts and skills (Kane, 2019). Therefore, a human resource with technology skills is the key to
starting the digital transformation process in business management. The rapid development of
employees' cognitive competencies and personal processes drives the digital transformation of
enterprises (Butschan et al., 2019). For employees and management levels, there is a need for a
process to perform operations with faster, more accurate, and more efficient speed when digital
transformation. Therefore, it is required that employees have sufficient capacity, ready to approach,
develop and use new technologies in improving and performing work. Moreover, depending on
business conditions such as industry, and the operating model of the organization, employees, as
well as managers, must develop the ability to feel and be flexible in maximizing the network and
interconnectedness in the digital environment to identify new ideas, evaluate, modify and

ultimately come up with new business models (Kohli & Melville, 2019). Studies have found that
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employees' digital mindset can influence their participation or departure from a company's digital
transformation program (Solberg et al., 2020). Personal digital capabilities are associated with SME
growth and innovation performance (Scuotto et al., 2021). However, some companies have not yet
started digital transformation, which is also due to the lack of human resources and employees'
digital skills. Therefore, organizations must implement virtual human resource development and
use learning resources to prepare for the future (Bikse et al., 2021). Organizational empowerment is
only effective when the right people are selected and the work efficiency is doubled. Therefore, in
terms of digital transformation, the biggest challenge of the organization is not the specific business,
but the people.

Hypothesis 3 (H3). Digital skills are positively correlated with SME digital transformation.

2.3.4. Digital transformation strategy

A digital transformation strategy is a blueprint for using digital solutions to improve the
physical side of a business in engineering, manufacturing, and services. In essence, digital
transformation is a comprehensive business strategy. Build a short-term, and long-term digital
transformation roadmap that is driven by performance, not by technology or essential platforms
(Teng et al., 2022). A digital transformation strategy is a prerequisite for successful digital
transformation. By developing an effective, clear, and logical digital transformation strategy, one
can ensure that one's digital transformation is as seamless as possible. A digital transformation
strategy is like a personalized map that can bring tremendous value to the business transformation
process. The formulation and implementation of a digital transformation strategy have become a
key concern of organizations before digital transformation in many traditional industries (Chanias
etal., 2019). Four common types of digital transformation strategies are formed through two aspects:
using digital technology and preparing business models for digital operations (Chanias et al., 2019).
Studies have found that SMEs are enhancing their digital transformation strategies through
innovative technologies and new values that restructure business models and processes business
(Min & Kim, 2021). Currently, many businesses have completed the digital transformation strategy
formulation phase and are in the strategy implementation phase (Lichtenthaler, 2020). A new
strategic implementation framework can be applied during digital transformation, divided into
three phases: planning, implementation, and review (Barrane et al., 2021). In short, digital
transformation is an enterprise's best strategy and it must be reflected in the entire process of
business implementation, operation, and performance evaluation. It is no longer enough to remain
at the technical level; need to digitize all aspects of decision-making, work, and collaboration, and

deliver the best customer experience.

Hypothesis 4 (H4). Digital transformation strategies are positively correlated with the digital
transformation of SMEs.

2.3.5. Corporate culture

According to psychological theory, human resources is considered the most essential part of
an enterprise, once individual behavior is consistent with the enterprise's strategy, the enterprise
will grow stronger and stronger. Therefore, many enterprises are very interested in building a
standard system of values, attitudes, and ways of interacting and exchanging among all employees
in all departments of the enterprise or building a corporate culture. In the digital age, if businesses
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are not flexible to change, and employees do not learn and access new technologies, it will be difficult

for businesses to survive and compete.

Digital transformation is not only a challenge driven by technology but also requires a
profound cultural change within the business. Everyone in the business must be prepared with
adaptive skill sets and digital literacy. First, digital transformation requires a corporate culture of
verifiable data and proven data sharing (Dremel, 2017). Data must be seen as a great asset and a
driving force for business digital transformation. This will require greater transparency in day-to-
day business and work processes as well as data thinking among employees. Second, digital
transformation can cause cultural conflicts between young employees who are digitally savvy but
inexperienced with older employees with a long track record in the traditional business but are
technology lags (Kohli & Johnson, 2011). Managing to prevent conflicts between two different
cultures from arising within the same organization by facilitating a culture of learning friendly and
openly supported and trusted by management can effectively minimize potential cultural divides
(Kohli & Melville, 2019).

Hypothesis 5 (H5): Corporate culture has a positive impact on the digital transformation of

enterprises.

2.3.6. Government policies

From the resource-based (RBV) perspective of a company, small businesses have limited
resources and capabilities. As a result, a small business is often unable to compete with larger
companies using their lone resources and capabilities. Recognizing the importance and vitality of
the role of SMEs, many governments have provided specific programs, funding, policies, and advice
in national economic plans to support the development of SMEs and help small businesses gain

competitive advantage (Eniola & Entebang, 2015; Kraja et al. 2014).

Small businesses with limited resources and inadequate capabilities can realize digital
transformation by adopting third-party digital platform services. Organizations suggest that SMEs
increase their capabilities by learning from other cooperation partners (Lin et al., 2020). Government
has a role to play in creating policies, programs, and rules that help small businesses address their
limited resources and inadequate capabilities (Park et al., 2020). As policymakers, governments can
develop and strengthen policies and programs to support the digital transformation programs of
small businesses, by creating specific policies, support, and consulting initiatives, customized
training programs, and a collaborative ecosystem (Pelletier & Cloutier, 2019). The success of
businesses in digital transformation depends most on the support of the Government. This requires
the agencies of the Government of Vietnam to quickly implement Decision No. 749/QD-TTg. This is
a great expectation for businesses because the Government with the ability to orient, organize and
manage will promote the best support between businesses. Government support such as raising
awareness, vision, and strategy of enterprises to contribute to the digitization of business activities;
digitization of management processes, production processes, technological processes, financial
management, accounting, human resources..., comprehensive digital transformation to create

products, services, and models New for businesses need to be implemented quickly in 2021-2022.

Hypothesis 6 (H6): Government policy has a positive impact on business digital

transformation.
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3. Methodology

To evaluate the influence of factors on the digital transformation of enterprises, six main
factors are considered: Leadership perception, Digital Technology, Digital Skills, Digital Strategy,
corporate culture, and Government Policies. The questionnaire was sent directly and via email to
various small and medium enterprises in Thanh Hoa. 300 samples of questionnaires were sent to
300 enterprises and 238 valid votes were collected for analysis. Subjects participating in this study
are employees and leaders from the management level upwards, with knowledge of Industry 4.0
and digital transformation. Random sampling is used to select respondents. Data were collected
using a 5-point Likert scale ranging from strongly disagree to strongly agree. The questionnaire is
divided into two main parts. The first part includes respondents' information and business
information and the second part looks at the key variables of this study as Leadership perception,
Digital Technology, Digital Skill, Digital Strategy, corporate culture, Government Policies, and
Digital Transformation. The questionnaire is adapted from the study of Westerman et al. (2012);
Teng et al. (2022); Anh & Nuong, (2022); Y. Yu et al. (2013) combined with interviews In-depth
consultation with some experts in the field of digital transformation in Vietnam. This study applies

multiple regression methods through SPSS to analyze data.
4. Results and data analysis
4.1. Descriptive analysis

4.1.1. Demographic Information

Table 1: Information of responders

Criteria Number Percentage Criteria Number Percentage
Gender Position
Male 186 78.15 CEO 102 42.86
Female 52 21.85 Managers 136 57.14
Age Education
level
Under 30 12 5.04 Intermediate/ 70 29.41
College
30-45 143 60.08 Bachelors 165 69.33
45-60 78 32.77 Postgraduate 3 1.26
Over 60 5 2.1

The table above shows that the majority of interviewees are men (accounting for 78.15%), while
women only account for 21.85%. There are 102 people (accounting for 42.86%) of the respondents
who are business directors, while 136 people are holding managerial positions in the enterprise.
Most of the respondents are 30-45 years old, ensuring that they are both leaders but also
knowledgeable about information technology; Regarding educaton level, most representers of
entreprises owned bachelor degrees (69.93%), following by number of people having Intermediate/

College degrees (29.41%), and only 1.26% peope are postgraduates.

4.1.2. Business information
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Table 2: Information on business

Criteria Number | Percentage Criteria Number | Percentage
Business field Time of operation
Trade & service 109 45.80 Under 5 years 26 10.92
Industry & 85 35.71 From 5 -9 years 89 37.39
Construction
Agriculture, Forestry, 39 16.39 From 10- 20 years 66 27.73
& Fishery
Others 5 2.1 Over 20 years 57 23.95
Type of Business Number of
employees
Limited liability 108 45.38 <10 119 50
company
Private enterprise 66 27.73 10-<100 86 36.13
Joint Stock Company 50 21 100-<200 33 13.87
Others 14 5.88

From Table 2, it shows that the majority of enterprises in the research area work in the field of
Trade & service (109 enterprises, accounting for 45.8%); there are 108 enterprises as Limited liability
companies; the operating time of enterprises is mainly in the range of 5-9 years, followed by 10-20

years; Most enterprises have less than 10 employees (microenterprises) (accounting for 50%).

4.2. Descriptive analysis for mean

This part of the analysis was performed to check the customer's level of agreement with each
variable. A mean value of less than 3 indicates low impact, less than 4 indicates moderate impact,

and a value of 4 or greater than 4 indicates high impact.

Table 3: Mean Analysis

Variables Mean Std.Deviation

Leadership perception 2.93 642

Digital technology 2.99 .50538
Digital Skills 3.22 .60395
Digital strategy 3.19 45742
Corporate culture 3.03 .55052
Government policies 2.95 .50850
Digital transformation 3.03 .50448

The above table indicates that the mean range of all variables ranges from 2.93 to 3.22 with a
standard deviation from 0.45742 to 0.642 indicating that most of the respondents in this study were
answered on a scale from normal to agree. This shows that businesses have implemented activities

to promote digital transformation but are still at a moderate and good level.

However, to measure the uncertainty, the standard deviation is used. A high standard

deviation indicates more variation in the data and indicates that the values are far from the true
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value. Therefore, in this study, the S.D values are very low, which indicates that the values are close

to the actual values and the respondents' responses are not very similar.

4.3. Reliability analysis

For the completeness and accuracy of the analysis, the reliability of the data collection tool is
very important. Indeed, for data analysis, it is impossible to ignore providing evidence about the
data. Therefore, it is important to check the reliability before further analysis. Cronbach's Alpha
value must be equal to or greater than 0.70 for reliable data (Hair et al., 2010).

Table 4: Reliability Analysis

Variables Number of variables Cronbach’s Alpha Value
Leadership perception (LP) 05 0.797
Digital technology (DT) 05 0.825
Digital Skills (DS) 06 0.869
Digital strategy (DST) 04 0.834
Corporate culture (CUL) 05 0.899
Government policies (GP) 05 0.899
Digital transformation (DX) 06 0.862

Table 4 shows that Cronbach's alpha values for all variables are greater than 0.7 and less than
0.9, which shows that all variables are reliable for the study and instrumentation is most relevant to
the study and the results are accurate and reliable.

4.4. Multiple regression analysis

Multivariate analysis is used to examine the extent of the relationship between two or more
variables. Furthermore, it shows the effect of the independent variables on the dependent variable.
This test is interpreted according to the value of {, if it is significant at a significance level less than
0.05, we will accept the hypothesis otherwise we will reject the hypothesis. In particular, it is a
statistical tool that allows one to check how many independent variables are related to one
dependent variable. However, the model summary, coefficient table, and ANOVA table are

presented below.

Table 5: Model Summary

Mode | R R [Adjuste | Std. Change Statistics Durbin
1 Squar | dR | Error of -

e Square the Watson

Estimat | R F df df | Sig. F

e Square | Chang 1 2 Chang

Chang e e
e

1 '832 676 .667 26249 .676 [80.174 6 1 33 .000 1.912

a. Predictors: (Constant), LP, DT, DS, DST, CUL, GP
b. Dependent Variable: DX
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Table 5 shows that the model's adjusted R? is 0.676 with R? = 0.667 showing that the linear
regression explains 66.7% of the variance in the data. The R-squared value is the proportion of
variance in the dependent variable that is explained by the independent variables. Therefore, the R-
squared value of .676 shows that independent variables (Leadership perception, Digital Technology,
Digital Skill, Digital Strategy, corporate culture, and Government Policies) explain the change and
predict the success of the transition. change numbers in the business. However, in the case of the
current model summary results, the value of R =.822 indicates a high degree of predictability.

Table 6: Coefficients®

Model Unstandardized Coefficients | Standardized t Sig.
Coefficients
B Std. Error Beta

(Constant) -.732 188 -3.890 .000
LP 429 .037 477 11.459 .000
DT .108 .029 143 3.725 .000
1 DS 304 042 .306 7.213 .000
DST 137 .031 .165 4.340 .000
CUL 199 .035 221 5.733 .000
GP .058 .036 .065 1.590 113

a. Dependent Variable: DX

The above-denormalized coefficients show that the effectiveness of digital transformation in
enterprises changes with an independent variable (Leadership perception, Digital Technology,
Digital Skill, Digital Strategy, corporate culture, Government Policies) when all variables other
independence remains unchanged. {3 is significant if p < 0.05. Therefore, table 5 above shows the
impact of the independent variable on the dependent variable, the (3 value of Leadership perception
(B =.477; Sig. = 000), Digital Technology (p = .143; Sig. =.000), Digital Skill (3 =.306; Sig. =.000), Digital
Strategy (3 = .165; Sig. =.000), Corporate culture (3 = .221; Sig. =.000), shows the impact of these
variables on the digital transformation of enterprises. Leadership awareness is the important factor
that has the greatest influence on the digital transformation of enterprises, followed by digital skills,
while the research results show that Government Policies do not affect the digital transformation of
enterprises. industry (3 =.065; Sig. =.113).

5. Discussion and implications

This article contributes to a better understanding of the factors affecting the digital
transformation of SMEs in Thanh Hoa. The empirical test looks at the relationship between corporate
resources (Leadership perception, Digital Technology, Digital Skills, Digital Strategy, and Corporate
culture) and an external factor, Government Policies) and digital transformation. These results
reveal several important findings.

Firstly, the research results show that the perception of business leaders has the greatest
influence on the digital transformation of enterprises (8 = 0.477, Sig. = 0.000), and therefore H1 is
confirmed. The results of the study are similar to those of (Leso et al., 2023). Whether the digital
transformation is successful or not depends greatly on the perception of the participants in that

process. Changing the perception of business leaders and all employees in the enterprise about
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digital transformation is one of the tasks and solutions considered the most important because it will
determine how the digital transformation is done, how the results are targeted, and it will also show
the determination of the head of the business to carry out digital transformation. The head of the
enterprise will be the person in direct charge of digital transformation in the organization and will
also be the one to convey the guidelines and policies of the Party and the Government on digital
transformation to the employees in the enterprise. At the same time, turning the goal of digital
transformation into a strategic goal of the business. The head of the business creates maximum
conditions for members of the unit to actively innovate, and always seek to learn new technologies
to be able to develop faster and more sustainably, linking other components. according to the

circular economy model.

Second, employees' digital skills have a positive impact on the digital transformation of small
and medium enterprises (Hypothesis 3/H3). The results of this study are consistent with the results
of Teng et al., (2022) showing that digital competence has a positive impact on digital innovation.
Furthermore, Yasa et al., (2019) confirms that digital capabilities influence digital innovation.
Ahmed et al., (2022) argues that digital platform capabilities are positively associated with SME
agility and all three dimensions of intellectual capital (i.e. human capital, organization, and
relationship) mediate this relationship. This shows that digital transformation depends on
employees with digital skills. Digital technology does not work in isolation, nor does it always work
well. To successfully master these digital methods and technologies, SMEs will rely on a large
number of employees who are familiar with and proficient in digital tools. For SMEs to successfully
implement a digital transformation, people are as important as technology, and everything from a
company's vision and strategy to execution involves people. Employee digital skills are key to digital
transformation. Each employee must be self-conscious and responsible for improving their
knowledge and skills in digital transformation. Accordingly, the topic offers solutions to the human
factor.

Third, corporate culture has the third largest impact on the digital transformation of
enterprises (Hypothesis 3/H3). This result is similar to the study results of Leso et al., (2023). This
shows that creating a corporate culture geared towards digital transformation is very important.
From leaders to employees in the business, it is necessary to create a culture of learning, sharing
mutual knowledge at work, and together creating a friendly working environment so that
employees have different technological cultures. (e.g. young people who are tech-savvy but
inexperienced and older people who are experienced but lack technology) work together

harmoniously, supporting each other to complement each other. improve work productivity.

Fourth, the results show that digital technology has a direct positive impact on digital
transformation (3 = 0.143, Sig. = 0.000), and thus H2 is confirmed. This shows digital technologies
(resources including artificial intelligence, blockchain, cloud technology, big data, 5G, IoT, social
media and cyberspace, and security technology) contribute to the digital transformation of small
and medium enterprises. This shows that digital technology is the foundation of digital
transformation, and SMEs should consider the different stages they are in and choose the right
digital technology for them to contribute to digital transformation, instead of choosing digital
technology blindly without analysis or simply using digital technologies to gain various benefits

from digital transformation (J. Yu et al., 2022). This result is consistent with RBV's additional view
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that digital technology needs to be deeply integrated into business operations and management,
combined with corporate strategy and people's digital skills, to form a strong dynamic capacity to
realize the value of digital technology (J. Yu & Moon, 2021). This may also explain why many SMEs
have invested in digital technology but digital transformation has not yet achieved much. Therefore,
SMEs must understand and properly use different digital technologies to bring out their full value

in supporting digital transformation.

Fifth, a digital transformation strategy has a suitable but insignificant impact on the digital
transformation process of small and medium enterprises (Hypothesis 4/H4). Our findings are
consistent with the findings of J. Yu et al., (2022), who found that digital orientation has a significant
beneficial effect on digital innovation, as well as found by Yang et al.,, (2012) who found that
technological orientation has a positive effect on innovative products. Our study complements the
findings of J. Yu et al., (2022) that digital strategy also has a direct positive impact on digital
transformation. Companies that are characterized as digitally oriented tend to deploy digital
technologies in all functional areas and quickly embrace digital initiatives through commitment and
appropriate thinking. Going digital means developing and acquiring new skills, competencies, and
knowledge, which are important resources that can facilitate digital transformation. So, to do digital
transformation, we have to do top-level design first. Previous studies have found that for successful
digital transformation, companies must first develop a comprehensive digital transformation
strategy. It should be considered an important part of the development strategy to embed data-
driven concepts, methods, and mechanisms in the overall development strategy and systematically
design digital transformation around the company's vision, goals, business plan, and other major

strategic directions.

Sixth, government policy has no connection to business digital transformation. This may be
because businesses have not taken advantage of the government's supportive policies or the
government has not had policies that bring practical benefits to businesses. From the results of this
study, it can be inferred that businesses need to actively learn and approach the government's
supportive policies in digital transformation, at the same time, the government needs many practical

policies. further to promote digital transformation in businesses.
6. Limitations and directions for further research

Despite great efforts, the study still has certain limitations. First, although the response rate to
our study is acceptable, the surveys in this study were conducted only in small and medium
enterprises in Thanh Hoa. Future studies on the digital transformation of SMEs would be helpful if
SMEs from other provinces of Vietnam were included. In addition, the results of this study are based
on survey data; Case studies will complement this study. Furthermore, we focus primarily on the
supply-side factors in the digital transformation of SMEs. To better understand the dynamics of
digital transformation in SMEs, it is also important to consider the demand side, such as consumer
digital skills, distribution channels and socially responsible business models, or pressure from

competitors.
7. Conclusion

This research helps us understand the resources SMEs need to deploy to succeed in their
digital transformation. Leadership perception, Digital Technology, Digital Skills, Digital Strategy,
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and Corporate culture can help drive digital transformation, which in turn can improve the financial

performance of SMEs. Based on studying the current situation of factors affecting the digital

transformation of small and medium enterprises in Thanh Hoa, the study discussed and made

suggestions for businesses and the government to promote the transformation process.
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ABSTRACT

The aim of this study is to investigate the motives behind sustainable consumption in the fast-
moving consumer goods (FMCQG) industry in Vietnam. Utilizing a qualitative approach through
unstructured in-depth interviews, the research has identified several key motives, including
health concerns, environmental knowledge, social influence, perceived quality/value, trust in
suppliers, personal values, and demographic factors. The study provides managerial implications
for businesses operating within the FMCG industry and serves as an initial groundwork for future

quantitative research.

Keywords: sustainable consumption; motives; FMCG.

1. Introduction

Over the past decades, there has been a significant increase in research on sustainable
consumption worldwide, with a central focus on products possessing sustainable attributes (Cohen,
2017). Consumers across the globe are progressively shifting towards green and environmentally
friendly products, considering them as benchmarks for high-quality goods and services (Thogersen,
2010). They are willing to pay premium prices for products labeled with sustainable production
standards (Lusk, 2009). This growing concern for sustainable development has prompted many
companies to manufacture environmentally friendly products and demonstrate their commitment
to environmental protection. Governments have also been developing policies to promote
sustainable consumption, and most developing countries in Asia have implemented environmental
protection laws. The increasing number of individuals willing to pay more for eco-friendly products

is indicative of the expanding market for such goods.

The Fast-Moving Consumer Goods (FMCG) industry is recognized globally for its high
competitiveness, as noted by Niedermeier et al. (2021). FMCG products are characterized by their
quick turnover, relatively low cost, short lifespan, high demand, frequent purchases, quick
consumption, low prices, and ability to be sold in large quantities (Kumar, 2007). However, the
industry, along with its supply chains, has been a significant contributor to pollution and waste,

primarily due to the use of plastic packaging, which aligns with a society characterized by
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overconsumption (Niedermeier et al., 2021). In response to these concerns, there has been a shift
towards greener trends and sustainable alternatives in the development of home cleaning products.
Consequently, the utilization of environmentally friendly FMCG products has become a practice
aligned with sustainable consumption. By choosing such products, consumers not only satisfy their
basic needs but also enhance their quality of life while contributing to environmental preservation
and the well-being of future generations. It is important to note that research on sustainable FMCG
products and consumer behavior towards these products in developed countries remains relatively

limited.

Vietnam is currently grappling with environmental pollution, making sustainable production
and consumption practices highly relevant (Le, 2018). To remain competitive in the market, the trend
of "greening" branding is gaining popularity, with many businesses investing in production
processes that prioritize the "green" and "clean" factors, establishing green brands associated with
sustainable development. Research conducted by Nielsen Vietnam (2022) indicates that brands
committed to being "green" and "clean" experience a relatively high growth rate of around 4%
annually. Up to 80% of Vietnamese consumers are willing to pay more for products that contain
environmentally friendly ingredients and are associated with "green" and "clean" brands (Nielsen
Vietnam, 2022). However, sustainable consumption is often perceived as a disconnected and narrow
activity with limited impact. Consequently, sustainability practices are not sufficiently advanced in
Vietnam due to the lack of robust tools to regulate production and consumption behaviors.
Additionally, the transition from consumer awareness to action is influenced by various factors.
Research on consumer behavior in Vietnam, particularly within the FMCG industry, has provided

minimal insights into the reception and choice of sustainable products.

This study aims to identify the motives that drive consumer buying behavior towards
sustainable FMCG products. Through qualitative investigation steps, the research seeks to answer
the following question: What motives do consumers consider when purchasing FMCG products

with sustainable attributes?
2. Literature review

2.1. Sustainable consumption

Various definitions of sustainable consumption have been proposed by different authors,
reflecting their focus on different aspects of this phenomenon. According to The Oxford Dictionary
(2013), the term "sustainable" pertains to the capacity to maintain, uphold, or defend something,
while "consumption" refers to the act or process of utilizing or using a resource. Kates et al. (2005)
emphasize that sustainable development involves meeting current needs while ensuring that the
ability of future generations to meet their own needs is not compromised. The concept of the triple
bottom line, as discussed by Balderjahn et al. (2013), Norman and MacDonald (2004), and Slaper and
Hall (2011), underscores the consideration of environmental welfare, economic gain, and social
benefit in sustainable development. Aligned with this principle, sustainable consumption aims to
adopt a well-balanced approach to consumption that is economically, socially, and environmentally

beneficial, thereby contributing to the sustainable development of nations.

Lee (2014) defines sustainable consumption as an ecologically and socially responsible
consumption habit, while Hornibrook et al. (2015) describe it as a consumption practice that
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addresses basic needs and enhances quality of life. Some researchers, including Hornibrook et al.
(2015), Lorek and Fuchs (2013), and Wolff and Schénher (2011), approach sustainable consumption
primarily from an environmental perspective, emphasizing waste reduction and the prudent use of
natural resources. Conversely, other researchers, such as Bennett and Collins (2009), Lee (2014), and

Mont and Bleischwitz (2007), focus on the aspect of safeguarding the needs of future generations.

As a broad concept, sustainable consumption can be viewed as unidimensional or
multidimensional. Geiger et al. (2017) propose a cube model of sustainable consumption behaviors
that comprehensively measures consumers' behavior, encompassing sustainable aspects (economic,
social, environmental), consumption stages (purchase, use, disposal), and consumption sectors
(food, housing, clothing, transportation, etc.). Quoquab et al. (2019) consider sustainable
consumption as a multidimensional concept comprising three fundamental aspects: concern for
environmental well-being, improvement of quality of life, and consideration for the well-being of

future generations.

2.2. Sustainable consumption motives

Considerable research has been dedicated to exploring the motives behind sustainable
consumption. Geng et al. (2017) identified several key motives driving sustainable consumption
behavior, including education, sustainable awareness and attitude, social influence, effectiveness of
energy saving and emissions reduction, and the differentiation of sustainable products. Vermeir and
Verbeke (2006) conducted an examination of predictors of sustainable consumption and investigated
multiple factors such as involvement, perceived availability, certainty, perceived consumer
effectiveness, values, and social norms. Bulut et al. (2017) specifically focused on the impact of
gender and generation on sustainable consumption. Sharma and Jha (2017) examined factors such
as values, environmental attitude, and perceived consumer effectiveness in their study. Rezvani et
al. (2018) explored hedonic motivations, gain motivations, and normative motivations in relation to
sustainable consumption. Ukenna and Nkamnebe (2017) centered their study on the role of attitude
as an antecedent of sustainable consumer behavior (SCB). Finally, Lee (2014) investigated the
influence of parental factors, attitude toward sustainable development efforts, and supportive
behaviors for environmental organizations. Table 1 provides a summary of the sustainable

consumption motives identified in previous studies.

Table 1: Summary of sustainable consumption motives

Author and year Motives

Geng et al. (2017) Education, Sustainable awareness and attitude, Social influence,
Effectiveness of energy saving and emissions reduction for sustainable

products, Differentiation of sustainable products from regular products

Vermeir and Verbeke Involvement, perceived availability, certainty, perceived consumer
(2006) effectiveness, values, and social norms

Bulut et al. (2017) Gender and generation
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Sharma and Jha (2017)  Values, environmental attitude, and perceived consumer effectiveness
Rezvani et al. (2018) Hedonic motivations, gain motivations, and normative motivations

Ukenna and Nkamnebe Attitude
(2017)

Lee (2014) Parental factors, attitude toward sustainable development efforts, and

supportive behaviors for environmental organizations

Source: Review from the literature
In Vietnam, the concept of sustainable consumption is still relatively new, and there has been
limited research conducted in this field. Existing studies primarily focus on understanding the
factors that influence intention and behavior related to sustainable consumption, with particular
attention given to young consumers (Hoang Thi Bao Thoa, 2017; Hoang Trong Hung et al., 2018).
Previous research conducted in Vietnam has predominantly adopted a quantitative research
approach, utilizing established models such as the theory of planned behavior (TPB) to identify
factors that affect green consumption. For instance, Nguyen The Khai and Nguyen Thi Lan Anh
(2016) identified specific factors influencing consumers' green consumption decisions in Ho Chi
Minh City, including attention to environmental issues, environmental awareness, altruism, social
influence, and perceived effectiveness. Similarly, Le-Huy Tran et al. (2022) expanded on the TPB and
TAM models by incorporating additional influencing factors such as attitude, behavior control,
perception of consequences, responsibilities, and subjective norms. Nguyen Kim Nam (2015)
investigated the role of trust in the purchasing behavior of organic food among young people and
demonstrated, based on the TPB theory, that these aforementioned factors have a positive impact
on the purchase intentions of consumers with high levels of trust, but do not significantly influence
the behavior of those with low levels of trust. The influence of factors such as attitude, interest, and
awareness (related to the environment) can be analyzed at both a general and local level (Ho Huy
Tuu et al., 2018; Hoang Trong Hung et al., 2018). Furthermore, traditional factors including price,
product quality, green product characteristics, and availability are also mentioned in the literature
(Le Bao Han, 2020). Despite these efforts to identify and confirm various factors and their impact on
sustainable consumption intentions and behavior, very few studies have specifically investigated
the FMCG industry. Within the realm of sustainable consumption, food has been the most
extensively researched sector in Vietnam, as consumers prioritize health concerns (Ha Thi Mai Vo
et al., 2018).

2.3. FMCG and its sustainable attributes

The research focus on sustainable consumption has significantly increased, with considerable
attention directed towards products with sustainable attributes. Sustainable products can be defined
as those possessing positive social and/or environmental characteristics (Licht et al., 2010). Retail
outlets offer a range of products with sustainability attributes, such as organic and fair-trade labels,
non-GMO foods, self-declared quality, natural and safe standards, and environmentally friendly
packaging (e.g., reduced packaging materials, biodegradable packaging) (Bangsa & Schlegelmilch,

102



V6 Thi Mai Ha, Trin Dikc Tri, Nguyén Nhw Phwong Anh/COMB-2023 Proceedings

2020). These product parameters and standards aim to provide consumers with assurance and
information to engage in sustainable consumption. This is particularly crucial given that trust is
often relied upon for assessing sustainability attributes, making it challenging for buyers to evaluate
pre- and post-purchase information regarding the environmental and societal impact of products
throughout their production processes, even when seeking information or drawing from experience
(Janssen & Langen, 2017).

In the fast-moving consumer goods (FMCG) industry, businesses strive to adopt sustainable
business models, encompassing practices such as greener product production, environmentally
friendly packaging, sourcing of ecological raw materials, and the adoption of green transportation
and logistics (Lehner et al., 2016). As consumer consumption habits in the FMCG industry undergo
significant changes, the main challenge for manufacturers lies in gaining consumer acceptance of

new, more sustainable product solutions (Lehner et al., 2016).

Globally, the FMCG industry is known for its high competitiveness (Niedermeier et al., 2021).
FMCG and supply chains have contributed to pollution and waste, particularly due to the use of
plastic packaging in our consumption-driven society (Niedermeier et al., 2021). Home cleaning
products, in particular, have witnessed a shift towards green and sustainable alternatives. Therefore,
the utilization of environmentally friendly FMCG products aligns with sustainable consumption
practices. These products not only meet buyers' basic needs but also improve their quality of life
while benefiting the environment and safeguarding the interests of future generations. However,
research on sustainable FMCG products and consumer behavior towards such products remains
limited, especially in developed countries, and even scarcer in Vietnam, creating a significant

research gap in this field.
3. Method

This study employed a qualitative approach to address the research question, utilizing the in-
depth interview method with an unstructured questionnaire. Unstructured interviews were
conducted based on the concept that the interviewer did not predefine the interview's structure, its
direction, or the specific questions to be asked (Qu & Dumay, 2011). The focus was on exploring the
reasons behind consumers' decisions to purchase ecological FMCG products, without following a

predetermined set of questions.

The number of participants in the in-depth interviews was determined using Kvale's method
(2008), which suggests that the interview process can conclude when the researcher no longer
encounters new ideas or insights after conducting multiple interviews with the same group.
Additionally, McCracken (1988) suggested that a sample size of eight interviews can be sufficient
for qualitative research projects. As a result, we selected a small yet diverse sample, comprising a
total of 24 individuals: two manufacturers, seven distributors/retailers, and 15 consumers (Table 2).
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Table 2: In-depth interview participants

Interviewees  Quantity = Description Interview
(person) time
Producer 2 - Director, sustainable home hygiene products, 60-90
Vietnamese brand. minutes

- Manufacturer, environmentally friendly cleaning

products, Vietnamese brand.

Distributor/ 7 Distributors/retailers, home cleaning products using 45-60

retailer green technology minutes

Consumers 15 Households (heads of households), those who tend to 45-60
consume green in Hanoi, Hue, Da Nang and Ho Chi  mninutes
Minh City.

Source: Interview team

The data collection process involved engaging diverse stakeholders from the supply chain to
ensure comprehensive perspectives. Online in-depth interviews were conducted between June and
July 2022. The FMCG industry was categorized into two groups: the food group and the non-food
group. For manufacturers and distributors, a green brand specializing in sustainable home cleaning
products, which utilize safe natural ingredients as alternatives to chemical-rich products, was
selected. As for consumers, unstructured questions were employed to encourage interviewees to

freely share their insights, encompassing both food and non-food items.

Within the consumer group, individuals knowledgeable about green consumption and
actively using sustainable products were targeted. This was achieved through personal
relationships, referrals, and forums dedicated to discussions on green and healthy living. The
interview process involved a combination of audio recording and note-taking. Subsequently, the
collected data was aggregated and subjected to content analysis. This analysis followed the method
of grouping recurring topics and selecting prominent ones, complemented by existing theoretical
research. The analysis process involved reading, coding, and discussions with the research team,

iteratively refining the coding process with the assistance of QDA Miner.
4. Results

4.1. Health concerns

In the majority of the interviews conducted, participants emphasized the significant role of
health as the primary determinant influencing consumers' purchasing decisions when it comes to
safe FMCG products. Expressions such as "beneficial for health," "reduced chemical usage," and
"safeguarding the health of their families" were prevalent among the responses. According to the
manufacturers and distributors who were interviewed, the health factor has emerged as a dominant

concern and influential factor in consumers' decision-making processes.
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One of the distributors stated, "Based on my observations, consumers exhibit a strong
inclination towards health-related issues. They are persuaded by products that minimize harm in

comparison to other alternatives."

Similarly, a producer highlighted, "Consumers opt to purchase this product due to its
chemical-free ingredients. We also place significant emphasis on this aspect within our marketing
content, aiming to disseminate information that facilitates the transformation of consumer
purchasing habits. However, the transition towards environmental awareness may require more

time."

4.2, Environmental knowledge

Consumer awareness and knowledge of environmental issues play a pivotal role in fostering
pro-environmental interests, attitudes, and sustainable lifestyles. The interviewed consumers
demonstrated a significant level of consensus in their responses regarding the link between
environmental awareness and sustainable product purchasing behavior. Quoquab and
Mohammad's (2020) in a recent comprehensive meta-study highlighted that consumers'
comprehension of sustainable consumption, attitudes towards sustainability, and environmental
concerns act as mediating factors, leading to consumer commitment and active engagement in

sustainable consumption practices.

Moreover, individuals' occupational backgrounds and opportunities to access environmental
information have a notable influence on their level of environmental knowledge. The interviewees
further emphasized that environmental malpractices have a direct impact on human health and
future generations. Consequently, they expressed that purchasing ecological products contributes

to environmental protection.

While environmental concerns do promote green purchasing behavior, it remains a secondary
consideration in the product communication process within Vietnam. The number of consumers
who actively prioritize ecological factors when making purchasing decisions is still relatively low,

often falling into the category of "conditional purchases."

4.3. Social Influence

When addressing environmental awareness, a considerable number of comments underscored
the significance of "social influence." The community's role in the adoption of information and
participation in the use of sustainable products was frequently emphasized in the interviews, both
by retailers and consumers. The concept of social influence can be comprehended through the
subjective norms proposed by Ajzen (1991) in the Theory of Planned Behavior (TPB). Subjective
norms refer to an individual's perception of social pressures regarding whether or not to engage in
a specific behavior. Consumers place great trust in their family, friends, and community members,
and their inclination to make purchases is strongly influenced by the environmental factors they

encounter on a daily basis.

One consumer stated, "With the advent of the internet and particularly social networking
platforms like Facebook, access to information has become extremely convenient. However, this ease
of access is accompanied by information overload, explosive forms of marketing, and advertising.
As a result, buyers tend to be more skeptical and cautious. They feel more assured when they
observe the behavior of those around them."
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Furthermore, the advertising factor also exerts a significant influence on the green product
purchasing behavior within the FMCG sector. Several interviewees acknowledged the effectiveness
of green marketing across multiple channels when discussing the level of information accessibility
and knowledge regarding sustainable consumption. This finding aligns with Piligrimiene et al.'s
(2020) work, which identified the "sustainable consumption promotion" factor as a significant

contributor.

4.4. Perceived quality (value)

Perceived quality or value, specifically the trade-off between quality and cost, is recognized as
a significant factor influencing consumers' selection of sustainable products. In the interviews,
manufacturers attributed the choice of green FMCG products by buyers to reasons such as health
concerns, environmental benefits, and perceived quality. A majority of the interviewees indicated
that products offering environmental and human benefits are positioned to target consumers of
higher socio-economic status who possess better affordability. Previous studies have also identified
perceived effectiveness and value as drivers of sustainable consumption behavior (Sharma & Jha,

2017) that distinguish these products from conventional alternatives (Geng et al., 2017).

One producer expressed, "Consumers are seeking safer products to promote a healthier and
more sustainable lifestyle, which poses a challenge for producers in their sustainability efforts. Our
brand targets middle-class customers, and when their preferences change, we must consider

whether our product justifies its cost or not."

Furthermore, a consumer shared, "I frequently purchase shampoos made from natural
ingredients, handmade soaps, and biodegradable dishwashing liquid for my family. I have
completely abandoned certain chemical-based products and switched to green brands, despite their

higher cost. To me, these green products offer superior quality."

4.5. Trust in suppliers

During the discussions, trust emerged as a crucial factor mentioned by participants in their
decision-making process when purchasing eco-friendly and healthy FMCG (Fast-Moving Consumer
Goods) products. Trust, widely explored in consumer behavior research, was highlighted as
significant in relation to corporate reputation, which relies on product quality and social
responsibility initiatives. These factors hold great value for consumers who possess knowledge and

concerns regarding the environment and social responsibility.

Trust is fostered through environmentally friendly labels, packaging, and transportation, as
these elements contribute to building consumer confidence. In the interviews, comments from
environmentally conscious consumers consistently emphasized that products with third-party
labels and certifications (such as ecological labels, organic labels, and safety labels) enhance
customer trust. Furthermore, consumers increasingly prioritize green packaging and transportation,
as they are deeply concerned about reducing plastic waste and minimizing shipping distances to
ensure product quality and minimize negative environmental impacts. Respondents identified the
use of ecological packaging and transportation as originating from consumers' environmental

awareness and concerns.

4.6. Personal values and demographic factors
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The discussions conducted revealed numerous factors that influence consumers' purchasing
decisions in the FMCG industry, with a particular focus on personal values, lifestyle choices, and
certain demographic factors such as education level, age group, occupation, income, family size, and

residential area.

The adoption of a green, nature-oriented, and minimalist lifestyle was found to significantly
impact consumers' preference for environmentally friendly FMCG products. Embracing
minimalism not only aligns with environmental values but also offers economic benefits by reducing
unnecessary expenditures. This motivates a segment of consumers to curtail their spending on
conventional products and instead opt for ecological alternatives. During the interviews, it was
observed that two distinct groups of green consumers emerged: the first group consisted of middle-
aged individuals with higher incomes and a strong environmental awareness, while the second
group prioritized values such as kindness, personal duty, self-responsibility, and tradition.
Although the income of the second group might not be substantial, they still allocate a significant
portion of their budget to purchasing green products, and their buying behavior remains relatively
stable. Previous studies have identified personal values as influential factors, including attachment
level, sense of belonging, benevolence, kindness, affinity for nature, perceived moral division, and

personal preference (Marzouk & Mahrous, 2020).

We have summarized the research result in the Figure 1 below:

Health concern \

Environmental /

knowledge

Perceived

quality/value

FMCG

sustainable

consumption
Trust in suppliers

Social influence Personal values

Demographics

Figure 1: Motives for sustainable consumption in Vietnam

Source: Interview analysis result

5. Conclusion

Sustainable consumption has gained increasing attention in Vietnam, both from a production
and consumption standpoint. Sustainable consumer groups have gradually emerged through the
adoption of purchasing behaviors that prioritize products with sustainable attributes. The FMCG
industry in Vietnam is undergoing a transformative process to adapt and contribute to sustainable
development.

Utilizing an exploratory approach and qualitative methods, this study conducted in-depth

interviews with 24 individuals knowledgeable about sustainable consumption. The study identified
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several motives that shape consumer behavior regarding the consumption of FMCG products with
sustainable attributes, namely environmentally friendly and safe for health. These motives include
health concerns, environmental knowledge, social influence, perceived quality (value), trust in

suppliers, personal values, and certain demographic factors.

The research findings contribute to a deeper understanding of consumer behavior, particularly
within the realm of sustainable consumption and the FMCG industry. Businesses need to employ
flexible and nuanced marketing strategies tailored to specific consumer groups. A comprehensive
understanding of the sustainable product market, from both the supply and demand sides, is
essential for FMCG firms to develop sustainable business strategies and effectively communicate
the message of a more sustainable lifestyle. Specifically, green marketing strategies should be
carefully tailored to the niche market of sustainable consumption, focusing on consumers who
prioritize green, organic, and safe products. Furthermore, green marketers should explore engaging
strategies to attract less interested consumer groups through campaigns promoting green

consumption.

As with other studies utilizing qualitative methods, this study has limitations in terms of
generalizability. Given its aim of initially understanding the emerging sustainable FMCG consumer
market in Vietnam, the study relied on in-depth interviews to gather extensive information.
However, this method carries the disadvantage of subjective assessments from respondents in some
cases. Future research should employ quantitative methods with larger sample sizes to develop the
identified influencing factors. The motives identified in this study still remain relatively broad and
would benefit from further clarification. More comprehensive relationships can be examined using
quantitative models that apply existing theories of sustainable consumer behavior. Additionally, the
experimental method represents an effective quantitative approach to explore this topic further.
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ABSTRACT

The rapid development of the shipping industry and the growing significance of digitization have
placed immense pressure on port operators to enhance operational efficiency through digital
transformation and the implementation of E-Port systems. In light of this, the objective of this
study is to identify and examine the factors that influence E-Port utilization within the Cai Mep -
Thi Vai port cluster, aiming to advance the logistics and seaport sectors in Ba Ria - Vung Tau
province, Vietnam. To achieve this, a comprehensive mixed-method approach consisting of a
literature review, surveys, and interviews, was employed to gather comprehensive data. The
findings demonstrate that transportation, infrastructure, finance, telecommunications,
information technology, and human resources significantly impact E-Port utilization.
Understanding the relative importance of these factors is crucial for optimizing logistics
operations and facilitating informed decision-making. The insights gained from this research
provide valuable guidance for policymakers, port operators, and stakeholders, empowering them
to enhance E-Port utilization. Ultimately, this study contributes to an improved understanding of
the factors that shape E-Port utilization, thereby propelling advancements within the logistics and

seaport sectors.
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1. Introduction

The Cai Mep - Thi Vai Seaport Cluster in Ba Ria-Vung Tau Province has become a crucial hub
in Vietnam's logistics sector [1]. With the rapid growth of the shipping industry and the increasing
importance of digitalization, it is essential to understand the factors influencing the utilization of E-
Port in this cluster. In recent years, the shipping industry has experienced significant advancements
driven by the ubiquity of the Internet and information technology [8]. However, the Russia-Ukraine
conflict has disrupted businesses, particularly logistics enterprises and port operators [5]. The
escalating freight rates and high logistics costs in Vietnam further highlight the urgent need to
identify the factors affecting E-Port utilization [20]. Limited infrastructure, information systems,
administrative procedures, transportation processes, and resources contribute to these rising costs.
In this context, integrating digital technology, specifically through E-Port solutions, presents a
practical and transformative approach for port operators to improve efficiency and maintain

competitiveness.

In order to tackle these urgent challenges and capitalize on the opportunities brought about
by digital transformation, it is crucial to examine the factors that impact the utilization of E-Port in
the Cai Mep - Thi Vai Seaport Cluster. By researching these factors, we aim to provide insights into
how transportation means, transportation infrastructure, finance, telecommunications, information
technology, and human resources impact the utilization of E-Port in this cluster. Understanding
these factors will enable us to identify areas for improvement and develop effective strategies to
enhance E-Port utilization. Through this research, we seek to contribute to the ongoing efforts in the
logistics industry and provide valuable recommendations for policymakers, port operators, and

stakeholders to promote the efficient use of E-Port in the Cai Mep - Thi Vai Seaport Cluster.

In the subsequent sections, we will provide an overview of the Cai Mep - Thi Vai areas,
conduct a comprehensive literature review, outline our research model, detail our methodology,
and present the findings on the factors influencing E-Port utilization. Through thoroughly exploring
these factors, our objective is to illuminate the critical aspects that significantly impact the effective

implementation of E-Port in this prominent seaport cluster.
2. Literature Review

Transportation, transportation infrastructure, finance, telecommunications, information
technology, and human resources are essential factors that significantly influence port operations
and logistics efficiency. In this literature review, we discuss relevant studies that highlight the
importance of these factors in the context of E-Port utilization.

2.1. Transportation

Transportation is critical in ensuring efficient port operations, encompassing road, rail, and
waterway networks. Yos Sunitiyoso et al. [15] conducted a study to analyze the impact of different
transportation modes on port performance. The findings revealed that an integrated and well-
connected transportation network positively affects port efficiency and productivity. Additionally,
the quality of transport connections significantly influences port selection, even in developed
countries like France [9]. These findings highlight the necessity of establishing seamless intermodal

transportation systems to optimize port operations and implement digital port solutions.
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2.2. Transportation Infrastructure

The significance of transportation infrastructure for E-Port utilization has been widely
recognized in the literature. Ziaul Haque Munim and Schramm [16] investigated the relationship
between infrastructure development and port competitiveness. Their findings suggest that
investments in port infrastructure, such as berths, handling equipment, and intermodal
connectivity, are crucial for improving port efficiency and attracting more shipping activities. This

aligns with the importance of transportation infrastructure in supporting E-Port utilization.

2.3. Finance

The role of finance in E-Port utilization is evident in studies that examine port financing
models and financial strategies. Burns [2] analyzed recent trends and critical issues in financing
container terminal development. The study emphasized the importance of sufficient financial
resources and favorable financing mechanisms for port development, technological advancements,
and infrastructure improvements. These factors ultimately contribute to optimizing E-Port
utilization. Wu and Fu [14] also acknowledge the significance of finance in this context, highlighting

its role in supporting the efficient utilization of E-Ports.

2.4. Telecommunications and Information Technology

Integrating advanced telecommunications and information technology systems is imperative
for efficient E-Port operations. M. Attia [12] explored the impact of information and communication
technology (ICT) on port efficiency and competitiveness. The study revealed that adopting ICT tools,
such as real-time data exchange systems and digital platforms, improves communication and
information flow, enhancing E-Port utilization. Adabere et al. [4] also examined the relationship
between digitalization and port efficiency. They found that ports that embrace digital technologies
exhibit higher levels of productivity and efficiency, underscoring the role of information technology

in optimizing port operations.
2.5. Human Resources

The role of human resources in port operations and E-Port utilization has been studied
extensively. Buchari and Hasan Basri [6] investigated the significance of human capital in port
development. Their research highlights the importance of a skilled and knowledgeable workforce
in optimizing E-Port utilization. Effective training programs, workforce development initiatives,
and human resource management practices are crucial for enhancing operational efficiency and

ensuring smooth cargo handling processes.

Building upon the insights from the literature review, this study aims to develop a
comprehensive research model that integrates the critical factors of transportation, transport
infrastructure, finance, telecommunications, information technology, and human resources in the
context of port operations. The model will be empirically tested using a dataset collected from
multiple stakeholders in the Cai Mep - Thi Vai port cluster, including port operators, shipping
companies, and relevant government agencies. By analyzing the data, this study seeks to uncover
the relationships and impacts of these factors on E-port utilization and identify potential areas for

improvement and strategic interventions.
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3. Overview of the situation of using E-Port at Cai Mep - Thi Vai areas

The Cai Mep - Thi Vai seaport cluster in Ba Ria-Vung Tau province has experienced significant
formation and development, establishing itself as a prominent port hub in Vietham renowned for
its capability to handle super-large mother ships. According to The Container Port Performance
Index (CPPI) 2022, the cluster ranks 12th globally regarding ship and cargo throughput [18]. The
adoption of the E-Port system within this cluster has witnessed remarkable growth, revolutionizing
the transaction process between customers and the various entities involved in the port ecosystem,

including seaports, shipping lines, and logistics service providers.

Implementing the E-Port system has delivered substantial convenience and benefits to users
and management agencies. By digitizing operations and enabling online interactions, the E-Port
system facilitates time and resource savings, streamlines document management, and enhances
overall operational efficiency. Particularly noteworthy is the introduction of electronic delivery
orders (EDO) by shipping lines in October 2019, further augmenting the capacity of the E-Port
system and contributing to improved service quality and enhanced customer convenience. While
Saigon Newport Corporation pioneered implementing the E-Port system in 2011, offering online
platform services to customers, other ports within the Saigon Port system and Vinalines have also
transitioned towards E-Port adoption [24]. However, their current offerings are limited in

functionality and lack broader customer applicability.

Table 1.1 Statistics of E-port Usage at Cai Mep — Thi Vai

Enterprise E-Port Implementation Terminal Operations System
Tan Cang Saigon implemented the first TOPX (RBS) for planning and
E-Port in Vietnam at the beginning of managing operations and
2016 and was internally developed by TOPO for managing container
Saigon Newport the Information Technology data. TOPOVN is developed
Corporation Department of Tan Cang Saigon by RBS and TCIS (Tan Cang
Corporation. This is the earliest and Information Technology
most comprehensive E-Port system Solutions Joint Stock
deployed to date in Vietnam. Company)
Cai Mep
i Limited offers of services: cargo
Teii:f;:]aZZTa]jtd_ tracking, electronic invoices, onliie Navis (N4, SPARCS)
(CMIT) refunds, vessel departure reports
SSIT utilizes an application called
Forecast, provided by Tideworks, to
facilitate  seamless communication
SP-SSA between shipping lines, transportation Tideworks (Spinnaker, Traffic
International | companies, and other parties. The web- Control)
Terminal (SSIT) | based platform allows customers to
access a portal for cargo information
and register for services before arrival at
the port. This leads to reduced customer
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service costs, improved transaction time
at the port, and the elimination of

unnecessary paperwork storage.

Gemalink  uses  the  SmartPort
technology provided by CEH IT
Company for its port system, which
includes a range of essential features for )
) ) The company uses multiple
an electronic port, such as online order ] ]
Gemalink . . . ) suppliers for their port
P registration, online payment, electronic svstems.  includi CATOS
ms, includin ,

International Port documents, E-DO, E-Gate, and Y ) &
] ] ] SmartPort, and River Gate.
integrated online data retrieval across
multiple ports. This technology is also
utilized in the port systems of

Gemadept.

Figure 1. Model of using E-Port at Cai Mep - Thi Vai areas.
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Gemalink International Port is the newest port in the Cai Mep - Thi Vai area to have
implemented an intelligent port system on May 12, 2021 [21]. The port will refine its procedures and

systems toward a completely innovative port model shortly.

Transport and port operating companies strive to provide services through digitalization in
most regional ports. The reason is that a company with a modern information system allows for
access to new and more successful business models. Additionally, adopting the E-Port system has
been recognized as a crucial driver for enhancing the port's competitiveness, especially in
developing countries like Vietnam. In the prevailing digital era, the deployment of the E-Port system
has become indispensable for port operators to remain at the forefront of technological

advancements and effectively meet the evolving needs of the industry.
4, Research Model and Data

To attract investors to the E-Port in the Cai Mep - Thi Vai port cluster, the research
methodology of this project used a simple random sampling method [3,17,19]. The formula for
determining the sample size n is calculated as follows: € is the acceptable sampling error range of <
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2%; the confidence level is 95%. The study selected a 5% proportion; therefore, the calculated sample

size n is:
The calculated sample size for the survey is obtained.
€=2%; p=5%; q=98%; a =5%; z a;2= 20,025=1,96

_ Z*(p.q) _ 1,962%.0,05.0,98

€2 0.022 =47

An official research survey table consists of 6 representative rating scales for the influencing
factors (with 36 observed variables) and one representative rating scale for the satisfaction level of
foreign direct investors in the enterprise (with three observed variables). Therefore, the minimum
sample size for the study is n = 47 research subjects. The study collected data from 50 operating
enterprises in the province of BR-VT (accounting for 10% of the total number of seaport, logistics,
and transportation service enterprises). The survey was conducted from January 2023 to March 2023.
The data was entered and processed using IBM SPSS software (Statistical Package for Social Science)
version 20 and statistical algorithms [11].

The main content of the study is to collect, analyze, and propose solutions to increase the
utilization of E-Port in the Cai Mep - Thi Vai port cluster in Ba Ria - Vung Tau province. The study
mainly reflects the status of the factors: transportation infrastructure, telecommunications, finance,
transportation vehicles, information technology, and human resources.

4.1. Research Methodology
To suit the conditions of the Cai Mep - Thi Vai port cluster in Ba Ria - Vung Tau province, the

research team conducted a workshop with experts from port operators, logistics service providers,
officials from the Customs Department, the Department of Industry and Trade, and the Department
of Transport, to identify the key factors influencing the use of E-Port in the Cai Mep - Thi Vai port
cluster.

Based on the results of the research workshop, the study proposed the main factors affecting

the use of E-Port in the Cai Mep - Thi Vai port cluster, including:
(1) Transportation infrastructure (TI): Land area, road, port bridges
(2) Telecommunications (TC): Broadcasting stations, 5G network, smartphones
(3) Finance (FI): Payment methods, banks, capital sources, fixed and working capital
(4) Transportation (TR): Vehicles, road, rail, connecting traffic and waterways
(5) Information technology (IT): Computers, software, artificial intelligence (AI)

(6) Human resources (HR): Abundant labor force, trained labor, disciplined labor, language

proficiency, and IT application skills.
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Figure 1. Research Model
5. Research Results

5.1. Research results
e Step 1 Factor Analysis

A study was conducted using six representative measurement scales for influencing factors
(36 observed variables) and one measurement scale representing the level of E-Port usage (with three

observed variables). After conducting Cronbach Alpha tests, the following results were obtained:

These factors are grouped into seven categories: transportation infrastructure (TI),
telecommunications (TC), finance (FI), transportation (TR), information technology (IT), human
resources (HR), and abundant labor force (AL).

Table 4.1. Characteristics And Measurement Scale of Good Quality

Measurement Scale Factors Cronbach Alpha
TI Transportation infrastructure 0,915
TC Telecommunications 0,926
FI Finance 0,927
TR Transportation 0,944
IT Information technology 0,926
HR Human resources 0,950
EP E — Port 0,852

All measurement scales met the reliability requirement with a value greater than 0.7, where
the lowest was the E-Port usage level with a=0.852 and the highest was the human resources

measurement scale with a=0.950.

Testing the appropriateness of EFA:
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Table 4.2. KMO and Bartlett’'s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0,878
Approx. Chi-Square 3,581.643
Bartlett's Test of Sphericity | Df 50
Sig. 0,000

According to the Kaiser-Meyer-Olkin (KMO) test with a value of 0.878, which satisfies the
condition of 0.5 < KMO < 1.0, exploratory factor analysis (EFA) is appropriate for real-world data.
Bartlett's test of sphericity with a Sig. < 0.05 indicates that the observed variables have a linear

correlation with the representative factor.

The EFA model reveals that all characteristic variables have factor loading coefficients greater
than 0.55. Two representative factors affect the use of E-Port in the Cai Mep — Thi Vai port cluster,
which is organized differently from the initial theoretical model. These factors are grouped into
seven categories: transportation infrastructure (TI), telecommunications (TC), finance (FI),
transportation (TR), information technology (IT), human resources (HR), and abundant labor force
(AL). Based on the quality test of the scale and the EFA model test, there are seven representative
scales for factors that affect E-Port and one representative scale for the degree of E-Port with 36

characteristic variables.
o Step 2: Multivariate regression analysis

In order to identify the factors that affect the use of E-Port in the Cai Mep — Thi Vai port cluster,
a multiple linear regression model with the form E-Port = 30 + 31F1 + 32F2 + 33F3 + (34F4 + 35F5 +
6F6 + ei is utilized. Here, 1, B2..., Pk are coefficients that need to be determined using the
correlation between the degree of E-Port and the influencing factors. The variables for regression
analysis are determined by calculating the scores of each factor.

The regression coefficients for the factors that affect the use of E-Port in the Cai Mep — Thi Vai
port cluster are essential for identifying appropriate solutions, making adjustments, and creating
high and sustainable profits for businesses operating in the cluster. The significance test results (see
Table 4.3) indicate that the transportation infrastructure, telecommunications, and human resources
variables have a Sig. < 0.01, thus the transportation infrastructure, telecommunications, finance,
transportation, information technology, and human resources variables are significantly correlated
with the degree of E-Port use with a 99% confidence level.
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Table 4.3 Regression coefficients (Coefficients)

Model Unstandardized Coefficients Sig.
B

(Constant) 0,000 1,000
F1- TI 0,375 0,003
F2-TC 0,192 0,004
F3-FI 0,285 0,002
F4-TR 0,183 0,008
F5-1T 0,424 0,001
F6- HR 0,162 0,000
F7- AL 0,052 0,783

It is transforming the level of correlation concentration insignificance with logistics capability
to below 95% reliability (rejected). Based on the test results, the regression function of the E-Port
level for the Cai Mep - Thi Vai port cluster in Ba Ria-Vung Tau province is E-Port level = 0.000 +
0.375F1 +0.192 F2 + 0.285 F3 + 0.424 F4 + 0.183 F5 + 0.162 F6. The regression function shows that out
of the six tested factors, there is a positive correlation with the E-Port level. Among these factors, the
information technology factor with a regression coefficient of 33 = 0.424 (Sig=0.003) is significant,
strongly affecting the use of E-Port in the Cai Mep - Thi Vai port cluster in Ba Ria-Vung Tau province.

o Testing the appropriateness level of the model and the level of explanation of the model:

The level of using E-Port in the Cai Mep - Thi Vai port cluster in Ba Ria-Vung Tau province is
explained by the factors (Transport infrastructure, Telecommunications, Finance, Transportation,

Information Technology, Human resources). The test results on IBM SPSS 20 software are as follows:

Adjusted R Change Statistics Sig. F )
R R Square Durbin-Watson
Square Change
0,672 0,452 0,389 0,000 0,751
Table 4.4 Model Summary

In the table above, the overall correlation coefficient is R = 0.672, indicating a relatively strong
relationship between the degree of E-Port utilization and other tested factors. The six tested factors
explain 38.9% (R2=0.389) of the variation in the degree of E-Port utilization. Thus, the variation in E-
Port utilization at the Cai Mep-Thi Vai port cluster in the province of BR-VT is explained by
independent variables such as transportation infrastructure, telecommunications, finance,

transportation, information technology, and human resources.

The suitability of the variance analysis with Sig.<0.01 shows that the model fits the real data.
In other words, the independent variables are linearly correlated with the dependent variable with

99% confidence.
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5.2. Regression discussion:

The unstandardized regression coefficients determine the influence of independent
variables: transportation infrastructure 23.13%, telecommunications 11.84%, finance 17.58%,
transportation 26.16%, information technology 11.19%, and human resources 9.99%. Therefore, the
order of influence of factors on the degree of E-Port is as follows: transportation, transportation

infrastructure, finance, telecommunications, information technology, and human resources.
6. Solutions to promote digital transformation at the Cai Mep-Thi Vai areas

The research outcomes hold significant practical implications for fostering digital
transformation at the Cai Mep-Thi Vai Seaport Cluster. By examining transportation, transportation
infrastructure, information technology, telecommunications, finance, and human resources, the
study offers valuable insights into the challenges and opportunities for implementing the E-Port
model effectively in the region. Furthermore, a comparative analysis with previous studies enhances

our understanding of the research's contributions and alignment with existing knowledge.
¢ Transportation:

Pham's study [13] reveals the direct impact of transportation on logistics performance.
Nevertheless, the Cai Mep-Thi Vai port area experiences a disparity, where only 15% of containers
undergo customs procedures at BR-VT and utilize roads. In comparison, the remaining 85% heavily
depend on barges for transportation to HCMC and other locations for customs clearance. This lack
of synchronous traffic connection with regional highways poses a significant challenge, hindering
the smooth transfer of goods through the port system [13]. Consequently, meticulous planning and
systematic implementation of transport infrastructure become imperative to address this issue
effectively. Transportation contributes (26.16%) to E-Port deployment in the Cai Mep area,
highlighting the importance of intermodal connectivity and integration of roads, rail, water, and air

traffic networks.
e Infrastructure:

High-quality port infrastructure, including berths, handling equipment, and intermodal
connectivity, is critical in enhancing logistics performance [16]. The modern handling equipment in
the Cai Mep-Thi Vai port cluster facilitates efficient operations of large vessels on a global scale.
Transportation infrastructure significantly (23.13%) influences E-Port utilization, driven by rising
customer demands for operational efficiency amidst increasing logistics costs. To meet these
demands, port operators prioritize rationalizing post-handling activities, optimizing supply chain

management, and reducing turnaround time, enhancing operational efficiency and competitiveness.
¢ Telecommunications and Information Technology:

The successful implementation of the E-Port model in Cai Mep-Thi Vai heavily depends on
robust telecommunications and information technology, contributing 11.84% and 11.19%,
respectively. The complex nature of container shipping processes, involving multiple parties and
intricate information security procedures, demands efficient IT and communication support. A
notable example is Maersk Line's container shipment from Kenya to the Netherlands, which
involved an intricate process with the participation of 30 parties and the handling of over 200

documents illustrating the intricacies of container operations [7]. Emphasizing the pivotal role of
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telecommunications and information technology aligns with previous studies [12,4], but the unique
context of the Cai Mep-Thi Vai Seaport Cluster necessitates tailored solutions for successful E-Port

model implementation.
¢ Finance:

Financial stability (17.58% contribution) is another critical factor for the success of digital
transformation. The practical situation at the Cai Mep - Thi Vai Seaport Cluster demonstrates that
despite substantial development efforts, several port projects have faced delays in becoming
operational due to financial constraints [22], consistent with previous studies observations on
funding challenges for container terminal development worldwide [2,14]. Securing sufficient
financial resources is crucial for successfully implementing digital transformation in this port

cluster, highlighting its role as a critical enabler in logistics domain initiatives.
¢ Human Resources:

Human resources significantly contribute (9.99%) to digital transformation's essential support
and influence. Song's study emphasized the effectiveness of human involvement in handling
exceptional cases during automation processes [7]. Consequently, the study highlights the
importance of a skilled and well-trained labor force capable of meeting rapid development and
digital transformation needs. The need for more highly skilled resources in Vietnam's maritime and
logistics sectors necessitates collaboration with the government and universities to build a skilled
workforce. Investing in training and development programs becomes imperative to enable human
resources within the port cluster to utilize technological advancements and effectively drive overall

growth and innovation.

The research results partially explain the challenges and opportunities for promoting digital
transformation at the Cai Mep-Thi Vai Seaport Cluster. By integrating pertinent research findings,
decision-makers can understand the determinants influencing digital transformation in the Cai
Mep-Thi Vai regions. With this understanding, leaders can develop resilient strategies that capitalize
on the potential of transportation, transportation infrastructure, and finance, prioritizing them
accordingly. While information technology and human resources remain essential, they assume a
secondary priority compared to the factors mentioned earlier. These strategies should possess
flexibility, adaptability, and alignment with individual businesses' unique requirements and

circumstances within the port system.

Leadership's proactive stance is vital for promoting digital transformation in the Cai Mep-Thi
Vai areas. Leaders can foster successful digital transformation initiatives by developing short-term
and long-term strategies, striking a balance between efficiency and cost, and considering the
influence of key independent variables. This approach will empower businesses to embrace digital

solutions, optimize their operations, and capitalize on the advantages offered by the E-Port model.
7. Conclusion

The present study's findings highlight the order of influence of factors on the degree of E-Port
utilization in the Cai Mep - Thi Vai port cluster. The results indicate that transportation,
transportation infrastructure, finance, telecommunications, information technology, and human
resources play significant roles in determining E-Port utilization. The study reveals that

transportation holds the highest influence, followed by transportation infrastructure, finance,
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telecommunications, information technology, and human resources. These results emphasize the
importance of efficient transportation services, well-developed infrastructure, sufficient financial
resources, advanced telecommunication systems, and a skilled workforce in optimizing E-Port

utilization.

It is essential to acknowledge the limitations of the current study. Firstly, the research focused
specifically on the Cai Mep - Thi Vai port cluster, and it may be necessary to enhance the
generalizability of the findings to other port clusters or regions. Additionally, the study relied on
data collected through surveys and interviews, which could be subject to respondent bias or limited
representation of the entire population. Moreover, the analysis primarily considered the order of

influence of factors on E-Port utilization without delving into the specific magnitudes of their effects.

Several recommendations and future directions have been proposed based on the findings and
limitations. Firstly, conducting similar research in other port clusters or regions would provide a
more comprehensive understanding of the factors influencing E-Port utilization across different
contexts. This would help validate and expand upon the current findings. Furthermore, future
studies could explore the quantitative measurement of the impact and magnitude of each factor on
E-Port utilization. This would provide a more precise assessment of the relative importance of each
factor and enable more informed decision-making. Investigating the interplay and synergistic effects
between different factors could offer more profound insights. For example, we examine how
integrating information technology and human resources within an optimized transportation and
infrastructure framework can enhance E-Port utilization. Lastly, as technology evolves rapidly,
future research could explore emerging trends and innovations such as blockchain, the Internet of
Things (IoT), and artificial intelligence (AI) concerning E-Port utilization [10]. Investigating these
technologies' potential benefits and challenges would help shape future strategies and investments.
Moreover, it is essential to consider the growing trend of reducing CO2 emissions and implementing
carbon credits in port operations. Exploring how these technologies can contribute to achieving
environmental sustainability and supporting carbon reduction efforts in the port industry would be

valuable for future research and decision-making.

This includes improving transportation systems, enhancing infrastructure capabilities,
ensuring access to financial resources, integrating advanced telecommunication technologies, and
nurturing a skilled workforce. By focusing on these factors and optimizing E-Port utilization, the
logistics and seaport sectors in the Ba Ria - Vung Tau province can achieve increased efficiency,
productivity, and competitiveness. The findings of this study contribute valuable insights for
informed decision-making and resource allocation, facilitating sustainable development and
economic growth in the region. Addressing the order of influence of transportation, transportation
infrastructure, finance, telecommunications, information technology, and human resources on E-
Port utilization underscores the importance of these factors in unlocking the full potential of the E-
Port in the Cai Mep - Thi Vai port cluster and propelling the logistics industry forward.
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ABSTRACT

Based on Agility Emerging Markets Logistics Index, the paper aims to define whether some
Southeast Asian countries (including Malaysia, Indonesia, Thailand, Vietnam, Philippines,
Cambodia, and Myanmar) do really reach their full efficiency on logistics domestic opportunities,
international logistics opportunities, business fundamentals and digital readiness, which are four
main constructive pillars of the index, or not and how to improve the situation. Employing the
data envelopment analysis, the research conducts extensive data-scanning to maximize the
accuracy and correspondence of the model to the original index. The paper provides interesting
suggestions for policymakers and governments in enhancing their own national logistics

performance aspects.

Keywords: Logistics performance; Southeast Asian countries; DEA; AEMLI

1. Introduction

COVID-19, a pandemic, was the cause of a crisis on a global scale. The pandemic spreading
out all over the world was first responsible for fatal human health problems and later economic
crisis, as unpredictable labor shortages, operations interruption, transport restrictions and supply
chain corruption... became the problem of all the nations (Le et al.2021). Being known as an
outstanding role model in that tough situation, Vietnam did not only put the pandemic under
control but also remain a positive economic growth rate. Meanwhile, Vietnam'’s logistics was also
highly graded by professional organization, ranked 8/50 in the emerging logistics market (AEMLI,
2021). Logistics became an “emerging force” during the pandemic setting. The national logistics and
transportation industry received a lot of attention and continues to be defined as the “strategic

industry” of the economy.
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Though the methodology was a bit different each year, this was not the first time Vietnam has
been highly ranked in the index. First conducted in 2010 (AEMLI, 2010) by Agility — an exceptional
international logistics service provider and Transport Intelligence (TI) — the leading logistics market
research company, until 2018, the index was conducted with three sub-indexes, which were the
market’s size & attractiveness, compatibility, and market connectivity (AEMLI, 2010). However,
since 2019, the sub-indexes were modified to domestic logistics opportunities, international logistics
opportunities and business fundamentals. The complicated and serious situation of the global
pandemic made digitalize become a must, the sub-index named Digital readiness was first officially
recognized as a component of the index, which facilitated evaluation accuracy against the external
trend (AEMLI 2021). The index was conducted using the data from International Monetary Fund
(IMF), Organization for Economic Co-operation and Development (OECD), World Bank (WB),
national databases provided by related governments, Transparency International, United Nations
and its specialized agencies, World Economics Forum, International Trade Center (ITC),
International Air Transport Association (IATA), International Renewable Energy Agency (IRENA)
and credit rating organizations...(AEMLI, 2023). Since the index structure changed, Vietnam has
been named in the top ten in three years, 2019, 2021 and 2023.

Table 1. Vietnam ranking in AEMLI

Year Sub-index Vietnam ranking
2023 Domestic Logistics Opportunities 10
2022— International Logistics Opportunities 11
Business Fundamentals
Digital Readiness
2021 Domestic Logistics Opportunities 8
T International Logistics Opportunities 11
T Business Fundamentals 10
2018 Market Size and Growth Attractiveness 19
Market Compatibility

Market Connectedness

2017 19
2016 19
2015 19
2014 21
2013 25
2012 27
2011 25

Source: AEMLI
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Employing the secondary data, this research doesn’t have the intent to further discuss the
appropriateness of indexing methodology but to provide more insight on the total efficiency, the
ratio of total input used to the expected outcome, then define the necessary improvement for
efficiency enhancement. The next section would be used to present a collective summary of previous
works on logistics performance, popular-used logistics performance indices and their supported
scientific evidence. In the third section, more information about the Data envelopment analysis
(DEA) together with a detailed description of data scanning and processing as well as model setup
would be provided too. The result of the model would be quickly analyzed in the following section
and end with discussion and implementation, where finally come the comment on the national

logistics aspect’s efficiency and improvement suggestions.
2. Literature review

Logistics plays a pivotal role in social-economic development and is considered as an actively
promoting factor, which has a significant impact on trade, not restricted to goods but also tourists,
fossil energy and distribution. Competitive logistics performance is proven to contribute to
nationwide economic development as well as the national strategy (Fikru, 2021). Studying logistics
performance, the previous academic work can be divided into two main streams, based on the
approach: (1) microeconomic approach — restricted to enterprise/industry level, represented work
for this group can be the work of Andersson et al. (1989), Kucukaltan et al. (2016) and (2)
macroeconomic approach, which target on the region/country-level. In this paper, the author uses

the second approach, as a result, all the following literature would share the same point of view.

Measuring the national logistics performance is a necessary step that need to be done for
further policy assessment and reformation, whether it is about infrastructure or commerce. A
country, which has an advantaged position in logistics can enhance international trade and get
access to new markets and promote its own firms (Onsel Ekici et al., 2016). This can explain why
there is plenty of research on logistics performance, purposing benchmarking, suggesting changes
in infrastructure, service and process ...to boost logistics performance (Onsel Ekici et al., 2016).
Those papers about logistics performance and supply chain management are traditionally often
based on three main pillars, including time, cost and accuracy (Shaw et al., 2010). However, not
being defined as a single activity but a sequent, related actions, logistics performance can not be
naive measured by a simple clear lean-structured formula, but by a collective group of componence.
Ideally, these components should be chosen and sustained as a system, complete and complement
each other as a whole, only then it can detailly portray the status quo of logistics performance.
Though most logistics performance measurement can not meet that requirement, sometimes the
correlation between the factors are missed out, sometimes factors are somehow duplicated, omitted
or undefined (Chris Caplice & Yossi Sheffi, 1995). Surveys, systems or frameworks for logistics
performance with indicators or balanced-scored cards are popular methods used in defining
logistics performance. According to Soh et al. (2021), there are some factors proven to affect logistics
performance, such as government controlling competency, the innovativeness of logistics network,
queue at container port/terminal, the integration of supply chain, operational and financial factors,

import-export...
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Besides, logistics performance can also be measured using indices of overall efficiency,
parametric or nonparametric (Markovits-Somogyi & Bokor, 2014). The most popular indices on
logistics performance at the moment are the Logistics performance index (LPI) of WB and the Agility
Emerging Markets Logistics index, as already mentioned in the first section of this paper. LPI is a
good one, which shows the evaluation of trade facilitation of countries, provides a holistic outlook
on domestic logistics and marine transportation (Marti et al., 2017). As a survey-based index, the
index reflects the professional judgment on international-active logistics providers on six aspects:
(1) the efficiency of customs control, (2) the quality of trade and transportation-related infrastructure,
(3) the connectivity of international transport system, (4) logistics service competency and quality,
(5) track-traceability and (6) perfect shipment rate (LPI, 2023). There is a lot of research conducted
based on this index (Soh et al., 2021): suggesting extending the database with both quality and
quantity data, which makes it easier for the governments to benchmark; or using LPI to analyze the
attractiveness of container ports international-wide. Despite being an effort-intensive and popular
index, LPI is not an all-rounded one, this is also admitted by the LPI team in the report. First, it is an
index on the perceived service quality, as a result, noise is unavoidable. Second, the sample is not
randomly chosen as the informants have the total right to opt to give their assessment or not.
Moreover, for some small and low-income countries, the limited number of informants makes the
grade low and subjective. All of those make country grades poor-comparative. Another problem
arising is that it is impossible to track the change from time to time as the index uses the Likert scale
(LPI,2023).

Agility emerging markets logistics index — an annual index, which names top fifty promising
markets all over the world. Unlike LPI — a survey base, AEMLI is more of a quantity index, as it is
based on data from other international trust-worthy organizations, such as IMF, OECD, WB...
(AEMLI, 2023). This makes the index become a reliable reference for professionals and policy-
makers. Though, this index seems not to be well-exploited. Contrary to the rich of LPI-based papers,
from the author’s own research, until now, Kara (2022) is the only one, who uses AEMLI in her work.
In defining this research gap, the author chooses to use AEMLI in this current paper. Since 2021, the
index is constructed by four factors, which are: domestic logistics opportunities, international
logistics opportunities, business fundamentals and digital readiness. The following paragraphs

would present a quick description of each factor and correspondent scientific evidence

Domestic logistics opportunities is understood as economic strength; economic development
and growth forecast; urbanization — which defines whether the manufacturer’s centralized or
decentralized strategy would be used and also, the establishment of retail chains; wealth gap — which
affects the homogeneous of high-valued consumption pattern of the consumers; the development of
economics clusters (AEMLI, 2023). It is not explained in the report how they come up with these
factors, however, there are some independent researchers that share a similar viewpoint. Marti et al.
(2017) in their research verifies that logistics performance is drastically affected by region/nation’s
income, the outdo of developed European countries demonstrates that. This is again confirmed in
the paper written by Aldakhil et al. (2018), Civelek et al. (2015), Fikru (2021), Onsel Ekici et al. (2019)
and Tang & Abosedra (2019). Despite being based on LPI, Sergi et al. (2021) also agree that the
economic phase of development poses an impact on logistics performance too. Besides, the evidence

that urbanization also has an effect on logistics performance is found by Magazzino et al. (2021) in
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empirical research that employs FMOLS regression, generalized methods of moments, and quantile
regression (QR).

International logistics performance is about the current situation, potential, and the factors
facilitating international logistics, including trade volume, customs policy, the diversity and
frequency of international road and marine connections, customs clearance efficiency, logistics-
intensive value — the equivalent good’s value contributed by traditional logistics service; size and
the potential of air and marine transport market as well as opportunities for international express
(AEMLI, 2023). In this aspect, AEMLI is quite similar to LPI. As the backbone of the economy,
logistics promotes the development of other domestic industries as well as commerce (Soh et al.,
2021). Study on the relationship between logistics performance and international trade, most
research focuses on the one-way impact of logistics performance on international trade volume,
these are the work of performed by Kumari & Bharti (2021) and D. F. Wang et al. (2018). On the
other way around, logistics performance depends on the efficiency of customs and border control
(Onsel Ekici et al., 2016). The trade openness is also believed as an important factor in deciding

logistics performance (Magazzino et al., 2021).

Business fundamental mentions the factors, which can either support or block the normal
operation of the nation’s economy, defined by economic policy, financial health, and the
macroeconomy, such as the ease of accessing — is the foreign company have any difficulties in
operating and compete at the country; are there any complicated administrative rule; market
security — is there any chance of robbery, interruption/ suspense or terrorism; domestics stability —
macro financial health, the enforcement of intelligence right, contractual responsibility;
infrastructure and its impact on business development (AEMLI, 2023). As stated by Onsel Ekici et
al. (2019), the logistics performance of each country depends on public service, intervention and
policy, transportation infrastructure, policy on international trade and the quality of public-private
partnership. Study on the effect of some factors on LPI in different regions of the world, Sergi et al.
(2021) find that infrastructure plays a pivotal role in improving logistics performance, this works for
Asian and African countries. Other authors, such as Erkan (2014), Fikru (2021), Maiboroda et al.
(2020), Onsel Ekici et al. (2019) and Tang & Abosedra (2019) both have the same idea on that point.
Apart from those, other factors such as the growth in the number of logistics service providers,
perception of corruption (Koh et al., 2018; Magazzino et al., 2021; Uca et al., 2016) and social stability
are found to have a voice too (Larson, 2021).

The digital readiness accesses how likely it is that the country would become a leading nation
in digitalization, skillful, innovation-oriented and sustainable development practices in the future.
This aspect is defined by: digital business — the popularity of digital skill, the strength of the variety
of business models, the adaptability and e-commerce assessment; business ecosystem development,
which provides the necessary support for innovative projects as well as e-commerce seeds, the
growth of venture funds; and finally, sustainability — the emission and the use of renewable energy.
With a panel-data-type database, Aldakhil et al., 2018 confirm the bilateral relationship between
social-economics factors to logistics performance. Those are specifically mentioned in other papers
as technology innovation (Magazzino et al, 2021; Onsel Ekici et al., 2019), logistics process
automation (Maiboroda et al.,, 2020), human development index (Magazzino et al., 2021), the

competency of the workforce (Jhawar et al., 2014; Onsel Ekici et al., 2019). The growth of e-commerce
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markets is also named as an impacting factor (Maiboroda et al., 2020). Another group of factors that
receive a lot of attention from academics, is sustainability practice. Logistics performance is the
antecedent and the consequent of sustainability at the same time (Larson, 2021). Liu et al. (2018),
based on LPI, proved that international shipping reduces CO2 emission, meanwhile, timeliness has
a detrimental effect on C02 emission volume in Asia. Aldakhil et al. (2018) find a causal relationship

of CO2 emission on logistics performance.

In terms of methodology, adopting the efficient frontier approach to logistics performance,
there are two papers, that deploy quite the same process as this research does. Aim to help
policymakers to familiar with international indicators related to e-commerce and logistics
performance such as B2C of UNCTAD, LPI and TAB of WB, the research of T. Wang et al. (2020)
answers two questions: which countries lie on the logistics and e-commerce efficient frontier line;
which still have the room for improvement and to which extend. Or Kara (2022), who uses the
Market potential Index 2021 (MPI 2021) as input to define how countries are efficient in the first two
aspects of AEMLI. The result shows that there are 26 and 30 countries reached their full-efficient
level, respectively. As mentioned above, in this research DEA analysis and data from AEMLI are

used, which makes it different from the rest.

3. Methodology

Charnes et al., originally create DEA as a method to access the production efficiency of a firm.
However, later this method is widely used in various settings such as education, arm force,
healthcare, sport, and transportation....to measure how efficient a decision-making-unit (DMU),
which can be a team/ a firm/ a city/ a county...in “converting” inputs to outputs. The most special
thing about this method is that it is not as rigid as the other method. Those can ensure the
homogeneousness of results, comparable but most of the time face some criticism on the fit of their
structure (Cherchye et al., 2006). DEA is rather flexibly adapted to the setting, as it bases on the most
favorable and country-specific weight (Cherchye et al., 2006; Marti et al., 2017) to produce the result.
As a non-parameter method, DEA is easy to use as the user is not required to have such an insight
into “how the system works”, or the nature of the “operations process” (Markovits-Somogyi &
Bokor, 2014).
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Figure 1. AEMLI’s components

As, the author is mainly interested in the ASEAN region, especially the East-West Economic
Corridor - EWEC, the data used in this research is just among that list. The four aspects of the AEMLI
2023 are taken as the output of the model (figure 1). Based on the description of the AEMLI team on
the source of data used, an extensive data scanning is conducted to trace the exact origin date used
by them. Apart from that, when the original data is not available or believed not suitable, other
similar data is used too (Appendix A). For the input data, the latest available data is used, as long as
it is not later than 2022. In some cases, the input data was retrieved from the 2020 dataset while the
output data is achieved in 2022, for example. It is fully aware that this can cause some inaccuracy in
the result, however, this is a problem with a not-yet solution. Though, this is accepted as this is not
exclusive to this work only, but faced by others (Kara, 2022; T. Wang et al., 2020). Among seven
ASEAN countries, there are 7/11 countries appearing on AEMLI 2023, so only those seven’s situation
would be analyzed. Rstudio would be the data-processing software. The model is set up with the
following attributes: (1) Orientation: Output-oriented, which implies how output should be raised
to reach the efficient frontier line (Kocisova, 2005) and (2) CRS model type, which assumed that the
increase in inputs would lead to a proportion raise in output (Mario,2021). In addition to that, some
raw material (GDP, for example) would be re-scaled or adjusted before entering the model to

prevent ill-posed linear problems, caused by the different orders of magnitude or other model errors.
4. Result

4.1. Domestic Logistics Opportunities
O-DLO (domestic logistics opportunities), GDP (gross national product), GR (market grow

rate) and URB (urbanization) are imported to the model, the result shows that there are 3/6 countries
already at their full efficiency, including Malaysia, Philippines and Cambodia. Others are suggested
to reduce their GDP volume to be efficient.
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Table 1. Result on domestic logisitics opportunities (O_DLO)

AEMLI23’'s | DMU eff Slacks Target

ranking Slack_input.GDP | Slack_inputGR | Slack_inputURB | O_DLO | GDP GR | URB O_DLO
4 Malaysia 1 0 0 0 0 372981 | 532 | 0640238 | 529

5 Indonesia 1.00515824 75.8879577 0 0 0 42.72134 6.34 1.094813 6.372703
8 Thailand 101148837 | 28.113227 0 0 0 2248148 | 513 | 1350956 | 5.168706
9 Vietnam 101018649 | 27.7044336 0 0 0 8909325 |5.02 |1.825699 | 5071136
15 Philippines | 1 0 0 0 0 3040864 |5 0.6443436 | 5.02

21 Cambodia 1 0 0 0 0 2696106 |44 | 1796959 | 445

4.2. International logistics opportunities

For this model, the inputs are LSC (Liner shipping connectivity), CC (Customs clearance efficiency), MT (merchandise trade), AIR (air transport), CONT

(container port traffic). Thailand, Vietnam, and the Philippines are the only three countries with fully available data on all 5 inputs so this analysis is applied

to them only. From the numeral result, except for Thailand, the other two countries have performed well on this aspect. For Thailand, in order to have an

improvement, it should adjust the connectivity of liner shipping, international trade volume and air transport.

Table 2. Result on international logisitics opportunities (O_ILO)

AEMLI2 | DMU eff Slacks Target
¥'s . Slack in | Slack_in | Slack in | Slack in | Slack_in | O_ILO LSC CC MT AIR CONT O.ILO
ranking putLSC | putCC | putMT | putAIR | put.CO

NT
8 Thailand 1.042087 | 3455102 | O 2852068 | 4930583 | 0 0 3754413 | 33 2540982 | 6292577 | 10.43669 | 6.231681
9 Vietnam 1 0 0 333E-11 |0 0 0 7916998 | 3.1 62.8633 | 67.65066 | 1835984 | 6.03
15 Philippines | 1 0 0 0 0 0 0 29.98799 | 2.8 19.901 53.02831 | 8491399 | 5.28
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4.3. Business Fundamentals

In terms of business fundamentals, the input used is EA (ease of doing business), STAB (stability), EF (economic freedom) and I (infrastructure). The

result implies that Vietnam and Cambodia are still far from efficient as these two are not competitive enough in the ease of doing business, market security

and economics free.

Table 3. Result on business fundamentals (O_BF)

AEMLI23 | DMU eff Slacks Target

's ranking Slack_input.EA | Slack_input.STAB | Slack_inputEF | Slack_inputI | O_BF | EA STAB |EF |I O_BF
4 Malaysia |1 0 0 0 0 0 12 1138853 | 68.1 | 3.6 | 7.85

5 Indonesia |1 0 0 0 0 0 73 0493527 | 644 |29 | 577

8 Thailand | 1 0 0 0 0 0 21 0454216 | 632 |37 | 577

9 Vietnam 1.184689 | 52.34639 0 0 0 0 17.65361 | 0.885398 | 60.6 |32 | 6.646107
15 Philippines | 1 0 0 0 0 0 95 0071083 | 611 |32 | 431
21 Cambodia | 1.100761 | 137 0.203553 17.375 0 0 7 0.664331 | 39.725 | 2.1 | 4.579167
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4.4. Digital readiness

It is the first time to have Myanmar in the model. And the unexpected thing is that “for once
and only”, Myanmar reaches the efficient frontier line, while other high-ranked are not. Those are
suggested to decrease their sustainability to fix this condition. Note, DR and SDG stand for digital

readiness and sustainability.

Table 4. Result on Digital Readiness (O_DR)

AEMLI23 | DMU eff Slacks Target
sranking Slack_inpu | Slack_input. | O_DR | DR SDG O_DR
tDR SDG
4 Malaysia 5014162 | 0 70.30136 0 1462728 | 0078641 | 33.69517
5 Indonesia 3471541 | 0 69.08969 0 0935858 | 0.050315 | 21.55827
8 Thailand 5.027055 | O 74.05913 0 1.318094 | 0070865 | 30.36341
9 Vietnam 5179871 | 0 72.69435 0 1220997 | 0065645 | 28.1267
15 Philippines | 2.875569 | 0 66.5998 0 0747764 | 0040202 | 17.22538
21 Cambodia 1709169 | 0 0.365699 0 473 0254301 | 108.9595
22 Myanmar 1 0 0 0 2.79 015 6427
5. Conclusion
Table 5. Efficiency of logistics performance aspect by country
AEMLI23’s Country O_DLO O_ILO O_BF O_DR
ranking
4 Malaysia Efficienent Inefficient Efficienent Inefficient
5 Indonesia Inefficient Inefficient Efficienent Inefficient
8 Thailand Inefficient Inefficient Efficienent Inefficient
9 Vietnam Inefficient Efficienent Inefficient Inefficient
15 Philippines Efficienent Efficienent Efficienent Inefficient
21 Cambodia Efficienent Inefficient Inefficient Inefficient
22 Myanmar N/A N/A N/A N/A

In the setting of seven countries, we have both 1-digit ranked countries as well as the 2-digit
ranked, the data is quite diverse. Those, which are highly ranked such as Malaysia or Indonesia, are
not necessarily efficient in every/ almost aspect. Similarly, the one with a low-ranked like Myanmar
is definitely not a “total loser” too. This similar scenario has been seen in the work of T. Wang et al.
(2020) too and is explained by the author that it is totally possible that a high-ranked has a low-
efficient in DEA and vice versa. That, unexpectedly quite a positive sign as the potential is still there,
the country still has room left for further progression with available existing resources. Meanwhile,
countries like Myanmar (in terms of digital readiness) or Cambodia (in terms of domestic logistics

opportunities) seem to fall into a dead-end (T. Wang et al., 2020). To be more specific:
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Malaysia should increase its sustainability by lowering its SDG value, this is also
suggested to all the countries except Myanmar.

Indonesia should increase its economic strength by suitably decreasing its GDP value.
Thailand ought to extensively escalate its economic strength, frequent and range of
international sea & air connection, logistics-intensive and sea & air logistics market’s
performance and potential by decreasing GDP, liner shipping connectivity, transport to
GDP, and volume handled by road and sea transportation, respectively

Vietnam is believed to be more efficient if it increases economic strength, logistics-
intensive and market accessibility. These can be done by lowering GDP, transport-to-GOD
and improving the “ease of doing business” indicator.

It is suggested that Cambodia should enhance its market accessibility, security and
domestic stability by making it easier to do business for foreign companies and reducing

its political stability & absence of violence; economic freedom value.
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Table 6. Suggest on improvement!

AEMLI output AEMLI input element Malaysia | Indonesia | Thailand | Vietnam | Philippines Cambodia | Myamar
Domestic Logistics Economic strength + + + ) N/A
Opportunities Economic development and N/A
growth forecast
Urbanisation of the
. N/A
population
Wealth distribution N/A
Cluster development N/A N/A N/A N/A N/A N/A N/A
InternationalLogistics | Frequent and range of
Opportunities international destination + N/A
connection across air and sea
Efficiency of customs and
N/A
border controls
Logistics -intensive trade + + N/A
Performance an growth
opportunies of air and sea + N/A
forwarding market
Business Market accessibility + + N/A
Fundamentals Security N N/A

1 On Table 6, [+] means improvement suggusted; [N/A] means no information; and blank means omitted item as no suitable index found.
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Domestics stability + N/A
Infrastructure N/A
Digital Readiness Digital business
Business ecosystem
N/A N/A N/A N/A N/A N/A N/A
development
Sustainability + + + + + +

Using a different set of inputs, the paper provides an extensive recommendation, which further supplements those proposed by Kara (2022). This can be a

good reference for governmental organizations of related countries. Conducting this research, the author has found abundant research on the constructive

contribution of logistics performance on macro-indicator such as GDP, urbanization, and sustainability but a lack of evidence on the other way around

relationship. This can be considered as a future promising research path. By far, this is far from a flawless work as the author encounters a lot of difficulty in

proper data gathering. This is again emphasized that this work is for reference only and can not firmly ensure an absolute right direction.

Appendix A. Input-output list of the models

APPENDIX

Latest
AEMLI input ) . o
AEMLI output Code 1 . Index/Indicator input | Unit (if any) Source updated- Note
elemen
data used
) 10 billion
GDP Economic strength GDP WB 2021
dollar

Domestic Logistics Market potential
Opportunities (O-DLO) Economic index (Michigan

GR development and Market growth rate State University 2022
growth forecast — International
Business Center)
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Average Annual Rate

of Change of the
Urbanization of the | Percentage Urban by
URB ) i ) UN 2018
population region, subregion
and country, 1950-
2050 (per cent)
Dismissed
because of
WD Wealth distribution Gini index WB 2020 serious lack of
data by
country
CD Cluster development No data
Frequent and range
of international . o
o Liner shipping
LSC destination . UN 2022
. . connectivity index
connection across air
. o and sea
International logistics
iti - Efficiency of
Opportunities (O-ILO) Y Efficiency of customs
CC customs and border LIP-WB 2022
clearance process
controls
MT International 10 billon UN 002
Performance and merchandise trade dollar
growth
. . 10 million
AIR opportunities of air | Ajr transport, freight WB 2021
ton/km
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and sea forwarding

CONT market Container port traffic | 100000 TEU WB 2021
2019 - Ease
of doing
business
o Ease of doing rank
EA Market accessibility ) WB
business (I=most
business-
friendly
regulations)
Worldwide
Governance
Indicators - Political
Business Fundamentals Stability and Absence
(O_BF) of Violence/Terrorism
- Aggregate and
individual
governance Adjusted to
STAB Security indicators for six 2021 get positive

dimensions of
governance: Voice
and Accountability;
Political Stability and
Absence of
Violence/Terrorism;
Government

Effectiveness;

value only
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Regulatory Quality;
Rule of Law; Control
of Corruption.

. . Economic Freedom The Heritage
EF Domestics stability ] .
index Foundation
LPI - Logistics
performance index:
Quality of trade and
I Infrastructure WB 2022
transport-related
infrastructure (1=low
to 5=high)
o ) Adjusted to
o ) Digital readiness .
DR Digital business . CISCO 2021 get positive
index
value only
Business ecosystem No indicator/
development index
The Sustainable
Digital Readiness Development
(O_DR) Report based on
the
SDG Sustainability SDG publication Sachs |, ,,

et al. (2022): From
Crisis to
Sustainable
Development: the
SDGs as Roadmap
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to 2030 and
Beyond.
Sustainable
Development
Report 2022.
Cambridge:
Cambridge

University Press.
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ABSTRACT

Digital transformation is the new driver of modern business and has been taken as a hot research
topic now, with many aspects for investigation. The human aspect is one of them. Related to this,
the paper studies the perceived digital competencies (DC) needed in the workforce as well as the
human-related barrier that may possibly make DT difficult. Though this is not a new approach,
or, put in another way, has been quite well-explored in previous works, it is assumed that the
perceived competencies and obstacles may vary a lot with different contexts. Has been ranked as
the top city advancing in DT for three continuous years until now (Da Nang’s information portal),
Da Nang is believed to be a typical and representative case of Vietnam, in terms of DT progression.
The paper has two main theoretical contributions, through a summary of conceptual frameworks
on those 2 issues and qualitative research conducted to see if the local firm’s perception has any
difference compared to the framework. Besides, it also helps practitioners by providing local SMEs

with the very first brick supporting their DT journey.

Keywords: Digital transformation, digital competencies, obstacles, human-related

1. Introduction

Digital transformation (DT) has been growing strongly in today's world. The advancement of
technology has helped to solve many problems in business. DT is now considered an indispensable
requirement of all businesses and industries. In particular, DT in small and medium enterprises
(SMEs) is an interesting topic for scholars and practitioners (Cha et al., 2015; Li et al., 2018). Many
studies have pointed out the relevant and potential changes for SMEs in the context of Industry 4.0
(Parviainen et al., 2017). Industry 4.0 technologies present great opportunities for the SMEs sector to
enhance its competitiveness. SMEs are more likely to be the big beneficiaries of this change (Matt et
al — 2015). The benefits are quite clear, but to be able to make the DT process create value for SMEs
is a long story to talk about. DT success depends largely on the way enterprise integrate and
implement it. Fast pace changing and increasingly essential role of DT in business make digital
technology integration and implementation increasingly challenging for all firms (Hess et al., 2016).
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SMEs need to accelerate this process immediately, as this is the only way for them to keep up with

the upward growth of digital platforms and digital businesses.
However, this will be a difficult task for SMEs. Though most businesses have adopted

information technology into their organizational processes, but still can not fully leverage it as a
strategic tools (Ghobakhloo et al., 2016). That is not really DT yet, as the process is much more
demanding and complex. Many businesses today have not yet made the transition or have
participated in the transformation, but to a very low degree. Their probability of failure is high.
SMEs participating in digital transformation start with technological changes without a completed
comprehension, a coherent plan and strategy (Stefanova and Kabakchieva, 2019; Bresciani et al.,
2021a). Moreover, due to the limitations of SMEs such as limited resources, low financing, ..., the DT

process becomes more and more difficult.

Therefore, in order to take advantage of DT, what needs to be done is to raise the awareness
of SMEs about DT, improve the capacity of the workforce, and identify what are the barriers that
hinder the transformation to go forward (Ulas, 2019). Businesses should really understand the
importance of Industry 4.0 and the benefits of DT, in order to implement the DT process proactively
rather than reluctantly adopting it (Theorin et al.,, 2017). The DT process is not only about
technological transformation but more of an organizational change. Viaene once said, “When the
pace of change inside an organization becomes slower than the pace of change outside, the end is
near” (Viaene, 2018). In this research, we will focus mainly on the human aspect of the organizations,
exploring the competencies that are needed for the transformation as lack of digital talent is also a
problem, but not knowing what digital talent is, the problem is more serious (Liboni et al., 2019). In
addition, this study will identify the human-related barriers that SMEs are likely to face. We don’t
think that this approach is brand-new, however, the perceived competencies and obstacles may vary
a lot with different contexts. In the next session, we will give a summary of conceptual frameworks
on those 2 issues. Then, qualitative research would be conducted to see if the local firm’s perception
has any difference compared to the framework. Has been ranked as the top city advancing in DT for
three continuous years until now (Da Nang’s information portal), we believe that Da Nang is a
typical and representative case of Vietnam, in terms of DT progression. The paper is hoped to

provide local SMEs with the very first brick supporting their DT journey.
2. Literature review

2.1. Digital transformation

DT has become “a must” for all organizations. It has a significant impact on every aspect of
the organizations, it is not only a trend but more of a necessity for a competitive business model
(Bharadwa, 2013). With the assistance of technology, especially Industry 4.0, DT has facilitated
fundamental changes in working methods, which result in better outcomes, faster processing time
—higher productivity, in short; changes in business models, and corporate culture (Ohali et al., 2018).
These changes are the consequence of alterations in organizational structure, strategies, and
objectives (Verhoef et al., 2019). The concept of DT in the literature base is quite of a mix. Some
authors define DT as the act of implementing DTE as a managerial supportive method
(Morakanyane et al., 2017). The antecedent importance of technology is undeniable, however, DT is

not just about acquiring (Jones et al., 2021) and applying DTE (Jones et al., 2021; Janowski, 2015;
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Morakanyane et al.,, 2017), but an evolutionary process, that takes time as its nature is an
organizational adjustment, which involves process, culture and strategy (Antonopoulou, 2023). DT
is far more about digitization, it is transformation, that is in the spotlight here (Liere-Netheler et al.,
2018). The objects of transformation are not restricted, ranging from processes, management

operations, or business models (Chen et al., 2016).

According to Bharadwaj et al., (2013), it’s time to upgrade information technology — as a
functional level strategy to an integrated factor of business strategy. This implies a shifting trend in
defining I'T’s role in an organization. DT makes it possible to enhance customer experience or create
new business models through the use of DTE (Piccinini et al., 2015b), by accelerating the
transformation of business model, working processes (Hess et al., 2016), information on business
activities, capabilities, and models through applying advanced DTE (Demirkan et al., 2016;
Morakanyane et al., (2017). Hemerling et al., (2018) state that “DT requires a culture that embraces
the change while still supporting the overall strategy of the firm. According to Verina (2019), human
play a much more important role than that of technology (Verina, 2019) — as human is the promoter
and implementor of DT (Kane, 2019a), therefore the need for all individual to engage and benefit
from DT should be considered first, otherwise, the process can not reach its goal and mission
(Verina, 2019). In general, despite the variety of opinions, one thing that all the authors both agree
on is that DT is a process that changes every aspect of firms, from technology, process, culture, and
strategy to business model. Named as “DT”, it is not what it is without DTE tools, but technology

alone can not promise success either.
2.2. Digital competencies (DC)

2.2.1. Digital competencies (DC) definition
To be able to apply DTE in the business setting, it is necessary that the firms own proper DC.

A human resource with high DC is the key. This competence can allow employees to have better
performance and be better at adapting to changes, regardless of what it is about Oberlander et al.,
(2020) state that DC can be broken down into 3 pieces: knowledge, skill and attitude. In the last 10
years, with the dominance of DT, there have been a lot of authors trying to give an as complete as
possible definition of DT. From the early beginning, Ferrari (2012) define DC as a set of knowledge,
skills and attitudes related to DTE, which is necessary for task performing, problem-solving,
communication, information management, collaboration, content creating and sharing, as well as
knowledge accumulation. Zhang and Zhu (2016) extended Ferrari’s definition by adding “safety”
and described DC as the capability of coping with information, communicating, creating content,

safety and solving problems.

DC can also be knowns as the ability to efficiently apply DTE in every aspect of life to improve
performance. DC is constructed from related knowledge, skill and attitudes, depending on which
aspect of work and business sector you are in, the detailed set may look a little bit different (Ferrari,
Neza, & Punie, 2014). Gekara et al., (2019) defined DC as a combination of digital knowledge, digital
cognition, digital capability and attitudes in a specific aspect performed by the employee in this
digital era. The main component proposed by him includes basic knowledge of technology and the
digital environment; the ability to use technology; the ability to perform a task using technology;

communication and interaction through DTE. Ala-Mutka (2011) believes that digital knowledge and
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the ability to practice it play an important role in DC. Extensive scan of the literature base, it can be
said that DC is the integration of digital knowledge, information management, digital

communication and interaction (Van Laar et al., 2017; Ferrari et al., 2012).

According to the work of Ferrari (2013), the first capacity in the set of DC is the capacity to
search, synthesize, select, analyze and evaluate information available on the internet, using search
engines. Second, it is the capability to communicate in a digital setting. DC of a person is his/her
ability to use and combine other’s knowledge, skills and attitude linked to technology, cognition
and society to use new existing information technology to investigate, select and assess information
for problem-solving and collaborative knowledge development. Defined by Van Laar et al., (2017)
21st-century DC as the capability necessary for the employee to deal with new challenges. Further
extent the definition of Ferrari (2013), Ochoa Pacheco, 2023 explains DT as a set of knowledge,
abilities, skills, attitudes, and other characteristics associated with digital technologies that are
nurtured by an individual’s personal, cognitive, social, and global competencies for communicating,
collaborating, creating, and sharing content, managing and sharing information, solving problems,

and adopting and spreading the digital culture, taking into account ethical and sustainable practices.

Human resources is always considered as the leading factor, which is key to the success of the
firms, especially in a revolution that changes every aspect of the firm. The success of the DT is
constructed on DC (Westerman et al., 2012). Only when the employees own a suitable DC, the
companies can fully explore the benefit of DT. The workforce is defined as the key source fostering
the accomplishment of DT in any other organization, employee’s DC is a very first antecedence of a
DT project (Silva et al., 2022) or put it in another way, the catalyst for better-performed
transformation (Westerman et al., 2012).

2.2.2. The components of DT

DT is a multifaceted concept (Ilomaki et al., 2016), with the three most-cited aspects are know-
what (knowledge), know-how (skills) and know-why (attitudes).

a) Digital knowledge

Knowledge is the result of a process of absorbing information through the act of learning. It is
the collection of events, rules, theories, and practices related to a research topic or field of work (Ala-
Mutk a, 2011). Knowledge can be categorized into how-what and know-how. Know-what is about
having the knowledge of definitions, concepts and events, while know-how implies the necessary
knowledge that supports the conducting of behavior (not necessarily the actual behavior) (Baartman
& de Bruijn, 2011). Digital knowledge includes the comprehension on how computer applications
work; possible risks on the internet and digital communication; the role of technology to creation
and innovation; the value and reliability of digital information; the legal and moral rules in using
digital technology (DTE) (Zahoor et al., 2023). Calvani et al. (2008) believe that there are many
included items in digital knowledge, such as information knowledge, communication knowledge,
DTE, computer know-how and technology know-what. Knowledge on DTE is related to the
comprehension of definition, usage and the reason why it is used (Spiteri & Chang Rundgren, 2020).
In general, in a digital environment, knowledge of the functions and benefits of DTE and its
applications is the precedent of successfully integrating DTE into organizations (Jaipal & Figg, 2010;
Voogt et al., 2013).
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b) Digital skills

Nowadays, firms have to face a continuously changing flow of technology and new
information, new ways of work, an unprecedentedly fast pace of digitalization and change in the
required skills of the workforce (Mazurchenko, 2019). Digital skill is necessary for almost every job
(Curtarelli et al., 2016). Advanced technologies, such as artificial intelligence, cloud computing, big
data, automation with the use of robots, social communication, real-time interaction and virtual
reality bring new tasks and roles for employees. Thus, digital skill affects how jobs are done through
the use of digital tools and applications (Manuti & de Palma, 2018). Digital skill is not simply about
technological ability but also about the ability to redesign and perform a digital workflow, in which,
the new set of digital skills is essential (Brow n et al., 2018; Keep, 2021). Skill is the ability to apply
gained knowledge, tips and tricks to complete tasks and solve problems. According to European
Framework, skill is described as cognition (related to logical thinking, visual thinking and creative
thinking) or empiricism (how well it is dealing with tools and methods). Helsper (2012) and Helsper
& Eynon (2013) defined four types of skills categorized by function, including operational skill,
which is a basic technical skill; information navigation skill or information seeking skill; creation

skill or content creation skill and finally, social skill or communication skill.
c) Digital attitudes

Apart from knowledge and skill, another component of DC is personal attitude and belief in
DTE as it has a significant impact on behavior as well as how smooth the learning process is (Ala-
Mutka, 2011). Attitude presents how you think and what motivates your motivation. Attitude
(Baartman & De Bruijn, 2011) can be understood as a set of beliefs about an object or a situation that
guides personal behavior (Ajzen, 2001). Attitudes have an important impact on behavior, and decide
how efficient it is. According to Aslan & Zhu (2017), attitude is a tendency to react positively or
negatively toward a person, an object or an event. In the DT setup, it is about the positive and
negative beliefs in using technology, about things that may be changed because of technology. The
personal attitude of someone about DTE integration is formed based on his/her general assessment
and belief about that integration (Instefjord & Munthe, 2017). For example, a good attitude toward
digital information can be actively analyzing and storing digital information; a good attitude toward

communication means finding digital communication valuable and desirable (Ala-Mutka, 2011).

Many authors have presented their own DC frameworks. The very first framework often
focuses on the technological aspect (Gilster, 1999). As time passed, the frameworks were extended
to information management, collaboration and communication. Now, frameworks often include the
awareness of moral safety and life-long learning (van Laar, 2018). As defined by Ferrari (2013), the
first component of DC is Internet-available information searching, synthesizing, selecting, analyzing
and evaluating using search engines. The second component is communication, defined as the
ability to communicate in the digital environment. The third one is digital content creation, which
includes creating and modifying, synthesizing and rebuilding content and then uploading on digital
platforms like blogs, websites, forums or profiles public on the internet. The fourth component is
digital safety, which mentions the security of personal information, enterprise information or
electronic devices security. The last one is about problem-solving capability in the digital

environment.
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Janssen et al., (2013) conducted a Delphi research with a group of academics and practitioners
working on information technology. The research gives a collection of DCs, including digital
communication and collaboration; creation; information management; a balanced attitude toward
technology; general knowledge and foundational skills; privacy and security; technology awareness;
legal and moral awareness. Besides, DIGCOMP — a project on DC for citizens, defines DC as the
knowledge of information and data; the capability to present information demand; searching and
accessing to data, information and content in the digital environment. Next, it is the ability to
communicate and collaborate through the use of DTE, sharing resources through digital tools; and

having a decent knowledge of digital communication tools in some contexts.

The necessary competencies for human resources are defined in many different research, in
this work, we present a collective summary definition found in the previous papers in the below
table.

Table 1. Digital competencies components

Digital competencies Definition Source
Knowledge Fundamental The basic comprehension on | (Ferrari, 2013;
knowledge of DTE definition, tools and technology. | lloméki., 2011; van
Have a basic IT foundation, | Laar et al., 2017)
which can affect the success of
IT adoption of the firms,
especially at the SMEs.
Legal and moral | Knowledge of legal and moral | (Janssen, 2013)
awareness aspect of using DTE and digital
content.
Skill Digital content [ The ability to create and edit | (Ferrari 2013,
creation and edition new content (from word, images | Janssen 2013)
and video), synthesize and
rebuild from previous content
Problem solving The  ability to  process | (Ferrari 2013,
information, think | Janssen 2013)
systematically and make good
decision in both daily tasks as
well as in dealing with unusual
problem arise.
Information The ability to use DTE to | (Janssen,2013;
management improve information collecting, | Zhang and Zhu,
organizing, analyzing and |2016; van Laar et
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evaluating digital information

al.,, 2017)

Software/ application

The ability to use software/

(Finch et al., 2013;

operation application Teng Xiaoyan et
al., 2022)
Digital marketing The necessary ability to promote | (Vieru et al., 2015)
a brand, products or service
online and through digital
communication
Digital The ability to use digital media | (Gekara et al., 2019;
communication and technology to communicate | IPA, 2015; Ferrari,
and interact, collaborate with [ 2013; Ala-Mutka,

and create networks

2011; Ferrari, 2012;
Janssen et al., 2013)

Information searching

The ability to realize and use

digital tools to search for
information, which is necessary

for work.

(Gekara et al., 2019;
IPA, 2015; Ferrari,
2013; Ala-Mutka,
2011)

Creation and

innovation

The ability to come up with
creative solution, which helps
firms to increase business value
and Dbetter in the

marketplace.

compete

(Finch et al., 2013;
Ferrari, 2012;
Janssen et al., 2013)

Attitude

Positive attitude

A positive attitude gives a
positive  perspective on a
negative situation, which bring

you out of a poor experience.

(Finch et al., 2013;
Teng Xiaoyan et
al., 2022)

Life-long leaning

An eager and willingness to
gain new knowledge and
update new skill whenever
possible.

(Saad et al., 2013;
Teng Xiaoyan et al
., 2022)

2.3. Human-related obstacles of DT
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In the DT process, people play a leading role and participate directly, from planning to
implementing. According to Westerman et al.,, 2013 “The barrier to DT is not technology, but
people”. Therefore, the human aspect is one of the major barriers to successful DT. The workforce
has been identified as a key resource for successful DT in any organization (da Silva et al., 2022);
hence, personal and organizational resources should be aligned to face new technology adoption. A
review carried out by Trenderry et al. (2021) highlighted skills and training as important dimensions
that organizations must consider when looking for effective DT.

In addition to the factors that promote the success of DT, the factors that hinder DT is also an
interesting topic to researchers and practitioners. Storm & Borgman (2020) considers the
organizational structure and the lack of skills in certain departments as two important challenges
for DT. Some other studies suggest that the role of the top managers is a critical success factor to
move forward to theth next phases in data-driven culture maturity. Feliciano-Cestero (2023) shows
the impact of human (soft side) and non-human components (i.e., knowledge, leadership, digital
servitization, technological) of DT that can either allow or threaten DT and their impact on firms'
internationalization. The barriers related to people can include the lack of awareness, the lack of
capacity of the workforce, and the barriers related to leadership such as the ability to change, to

execution...

In short, people are an important factor affecting the success of the organization and also an
important barrier to the DT implementation process. Some aspects of human-related barriers

include:
a) Resistance

Resistance is a challenge that organizations face during transformation (Solis, 2017). Resistance
to change is a natural response and everyone reacts differently to it. There are many ways that
resistance manifests in an organization. Change, whether positive or negative, bothers people
because people want stability (Keyes, 2000). People resist change, as this involves changes in their
work practices, roles, responsibilities, and behaviors. Resistance to change can generally stem from

a fear of losing something valuable or important (Grashow, Linsky and Heifetz, 2013).

Organizational resistance can be seen in both employees and middle-level managers.
Employees may fear losing their jobs as a result of increasing digitization and fear not having the
right skills to handle new technologies. Over time the individual's role will change to include some

new tasks and require more expertise (Horvath et al., 2019).
b) The lack of awareness of the importance of DT

DT creates a huge opportunity for the business. However, the lack of awareness about the
importance of DT affects many organizations and is considered a major obstacle to DT (Fitzgerald
et al. 2013). They are essentially inward-focused and are unaware of the opportunities and threats
that DT presents to their businesses. Most people can not sense how their business environment is
changing before it is too late. Organizations with a short-sighted attitude assume that current
approaches meet their requirements and do not need to be changed. Kotter (2014) argue that people
tend to be content with the status quo and that any successful process of change begins with creating

a sense of urgency.

c) The lack of vision and strategy
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The role of the leader in ensuring and accelerating the transition to Industry 4.0 is highlighted
in the paper of Porfirio et al. (2021). The leaders can help companies succeed in the digital era
through three habits: (1) following the trends of new technologies; (2) determining the changing
direction of DT and investment strategy; and (3) leading the team to change quickly and accurately
(Swift and Lange, 2018). In addition, the DT of SME business processes and organizational structure
requires a clear and consistent digital strategy (Kane et al., 2015). Achieving DT is much easier when
the vision is clear and clearly communicated from top to bottom within the organization. Leaders
with a strategic vision, with the ability to understand and anticipate their needs and desire to
conquer the market will have a stronger motivation to invest in and implement DT. Moreover, with
a clear strategy, it is possible to help an organization navigate the way and lead its team to achieve
its DT goals faster (Kane et al., 2015).

Therefore, when there is a lack of strategic vision, the DT, if successful, will only stop at the
digitization step at some stages, some processes or the application of technology to solve some of
the immediate needs of the business without making much difference compared to before the
transition (Kumar et al., 2021). (Hung et al., 2022) comments on DT that the success of this
fundamental change process is decided by the innovative application of DTE and the strategic
exploitation of essential resources and competencies, in which leadership plays an essential role, or
specifically mentioned as digital leadership in recent publications. Compared to conventional
leadership, the digital version is more agile and flexible, with a strong aptitude for new technologies,
digital literacy, an openness to innovation, and a digital culture lived by leaders.

Within the framework of this research, we conduct a qualitative study with interviews with
leaders and managers in enterprises to test the perception of enterprises towards digital capabilities

and related barriers
3. Research methodology

3.1. Research sample

There are 24 respondents, who are conveniently chosen to take part in this research. They are
managers or senior employees, who are skillful and have a good knowledge of their job, currently
working in Danang. This research sample is expected qualified enough to represent the majority of
the labor force and help to reveal necessary skills and obstacles for employees in the process of DT.

Table 2 provides a short description of our research sample.

Table 2. Sample description

Respondents (I) Business sector Position Year of experience
In Food and Senior manager 5
beverage
12 Website service Junior manager 3
I3 Tourism Junior manager 5
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14 Tourism Senior manager 20
I5 Tourism Junior manager 5
I6 Tourism Junior manager 15
17 Tourism Senior manager 17
I8 Banking Vice-director 15
9 Commerce Junior manager 5
110 Logistics Junior manager 5
11 E-Commerce Account Manager 3
112 Retail Junior manager 10
113 Service Junior manager 3
114 Education Junior manager 3
I15 Service Junior manager 3
I16 Logistics Junior manager 3
117 Logistics Junior manager 3
118 Banking Director 10
119 Logistics Junior manager 3
120 Logistics Junior manager 3
121 Tourism Junior manager 4
122 Postal service Junior manager 3
123 Tourism Junior manager 3
124 Tourism Junior manager 3

3.2. Research process

Defined as a qualitative research, with the aim to investigate the perceived necessary digital

skills for DT in the employees and the possible employee-related obstacle in this process, we conduct
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24 one-one 1-hour long interviews with each respondent. To ease the data collection, the team asks
for recording permission but ensures that the respondent remains anonymous. All the questions are
fixed and clearly listed on the questionnaire already. The first part of the interview is spent on
“getting to know” the respondent about their personal information, especially professional
experience. The second part focus on finding a set of digital skills, which is essential for DT. The last
part defines the possible employee-related obstacle, which may block the way. For data enrichment,

the respondents are encouraged to give any other comment or related extensions.
4. Result

4.1. Digital Competencies
DC is a personal competence, which enables one to analyze, choose and evaluate the job (Vieru
et al., 2015). DC is often assessed on 3 components, which are knowledge, skill and attitude.
a) Knowledge
Fundamental knowledge of DTE is all mentioned by the respondents as a must for employees
in this DT era.
“If you don’t have a basic—level knowledge of this, you can be advanced performing well in others.” (I5)
“In the middle of 4.0 technology revolution, you need to know about what is changing your life, at
least.” (112)
“Without any knowledge on DTE, you will fall behind. To be able to perform DT, you need to know, to
understand it.” (I18)
“Not only the DTE knowledge that you need but also the knowledge on how to get the trusted-source
information to ensure its reliability of.” (I15)
b) Skill
The first skill mentioned by the respondents is information searching and digital
communication.

“Communication is key. Technology now enables us to communicate faster and more conveniently
through digital channels. Obviously, digital communication skill is necessary. At my company, Viber is very

popular and I need to master at it to foster my work.” (I13)

“Zalo is known as the business social network in Vietnam. It would be a lot of inconvenient if you stay
out of it, while your customers/ partners are there. In short, being able to use DTE is essential to today life.”
(17)

“Information is now considered as the most valued resource. The ability to search and obtain the right
information would benefit you a lot.” (114)

“Information now is plenty and easy to access. What matters is whether you have the ability to get the
right one, at the right time. Employees should be able to do it, that would help you a lot in improving your
performance.” (110)

“Another skill, which is also discussed in the interviews is information management skill. As a firm
would have to deal with a big amount of information once they start the DT, the ability to manage a large

amount of information efficiently is necessary.”(19)
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“With the help of technology, you have all the information at your fingertip. This makes it a requirement

that you can logically categorize and control the having information.” (I8)

“The more information you have, the more noise. Employees must be able to scan for the suitable one.”
(110)

Some also mention other skills, which are digital marketing, which is believed necessary for
some typical works; application/software master, the type of application/software is varied among
tirms; and finally innovation skill, which is not quite necessary to normal employees but essential to
manager-level one.

“For some departments like marketing or sales, the ability to leverage digital marketing tools would help
better promote the products.” (117)

“The work now is supported a lot by software and applications, varied from firm to firm and sector to
sector. You don’t need to be able to use all the available software but should be fluent in the current one used
at your firm.” (16)

“Innovation skill is good to have for firms digitally transforming their business. For the operative-level

employees, is it recommended that you should try your best to follow the current workflow.” (120, I10)
c) Attitude
For the attitude, there are two that are believed necessary by the respondents regardless of
context, which are a positive attitude and a life-long learning attitude.
“Attitude weighs more than aptitude. Employees, those with a positive attitude are enthusiastic, are
happy and satisfied dealing with the changes.” (17)

“Life-long learning helps you to keep up with and better adapt to the continuous revolution of the

environment. It is the way to survive and not to fall behind.” (I111)

| Digital competencies \

Knowledge J Skill ] { { Attitude ]
Fundamental knowledge of J I { Digital communication
DTE (24/24) (24/24) | Positive attitude (24/24) |
Information searching
Legal and moral awareness ‘ (2424) : :
(0/24) Life-long leaning (24/24) }

Information management
(17/24)

4[ Creation and innovation }
(8/24)

B { Software/ application
operation (5/24)

4[ Digital marketing (3/24)

Digital content creation and
edition (0/24)

[ Problem solving (0/24) }

Figure 1. Digital Competencies
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4.2. Obstacles

The main obstacles to DT are named as: mental resistance, lack of awareness about the
importance of DT, lack of vision, and no detailed plan for DT.

a) Mental resistance

Mental resistance is a big barrier hindering firms from DT, this is quite a serious problem in
mid-aged employees.

“The mid-aged employees are not familiar with applying technologies in their tasks, ad for them, the
“traditional method” still works well. It is really difficult for them to keep up with the current technological

revolution.” (16)

“Despite of the support from other colleagues, mid-aged employees still find it difficult to adopt
technology as a new tool, probably because of their technology low-absorbed ability. They face difficulties in
using Zalo, hate dealing with e-documents, for example.” (I8)

The resistance also stems from the fear of being replaced by technology.

“The employees often joke around about the possibility of being replaced by technology, seeing that more
and more things that technology can do. Although they are still open to adopting new technologies, the fear
remains there. The elephant in the room, just nobody ever seriously mentions it.” (121)

b) Lack of awareness about the importance of DT

The lack of awareness about the importance of DT is also considered as a hindrance. Lack of
this awareness, the DT may simply doesn’t happen or may not succeed.

“We have 5 factories, and only 1 of them doesn’t have a digital signature, so it is really inconvenient for
contracting. The resistance in this case is caused by the lack of awareness from the top manager.” (110)

“I see a lot of firms do DT as a trendy thing, then quickly quick when problems arise or when there is
no quick pay. However, 1 think it is not about how effective the DT itself but more about how right they do it,
or how right they understand.” (19)

Lack of support from the top managers is also considered as factor blocking the DT process.
This lack of support may stem from the fact that the managers are not ready and open to change,

and lack of understanding about it.

“The top-manager commitment is the most important budling block to have. Without it, nothing
works.” (118)

“The top manager may feel that his firm is still competitive compared to the competitors, so the changes
are not in need. This mindset may change when they feel the threat.” (17)

“The first thing that should be changed is not technology, but the mindset.” (114, I8)
c) Lack of a clear vision

The lack of a clear vision, a strategy clearly is a barrier to change. Fostering change across the
whole organization is complicated, so it needs to be well-planned and clearly directed.

“The manager without a clear vision may struggle a lot as they don’t have a route map to get to the
point. This makes DT not benefit the firm, but on the contrary, spoil everything and decreases firm
performance.” (14, 15)
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“DT is a process that costs a lot of time and effort, without a clear vision, it is impossible to get there
successfully.” (I11)

“It is not about technology, but the mindset.” (114)

In general, from the comment of the respondents, the obstacles perceived by them can be

Human—relatedw ( T::]fel:;l; ::1 iv:::e-‘;fnisTor
obstacles of DTJ L

visualized in the following figure.

(20/24)

[ Resistance (15/24)

Figure 2. The human obstacle of DT

5. Discussion

DT is a phenomenon that affects the entire system of an enterprise. Previous studies have only
emphasized technological challenges (Kane et al., 2015; Baraldi & Nadin, 2006; Kamalaldin et al.,
2020) but overlooked the role of human resources (Legner et al., 2017). Applying a people-centered
perspective, our research has focused on defining what DC needed by the employees for DT. Similar
to other studies on employee digital capabilities, our research has built the necessary DC for
employees (Siddoo et al., 2019; Blanka et al., 2022). However, we specifically define employee
competencies in three key aspects: knowledge, skills and attitudes. As DT affects almost all aspects
of an organization, employees as human resources will also have a significant impact on a company's
ability to transform (Butschan et al., 2019; Colbert et al., 2016). In this context, employees do not
simply have knowledge or skills, but must have comprehensive development of all three factors:
knowledge, skills and attitudes. Identifying the right digital capabilities for employees is essential
in organizations. Especially in each aspect of employee capacity, it is necessary to know what you
need to improve. According to the assessment of the interviewees, there should be a shift in the
individual's capacity from acquiring new knowledge to practicing skills appropriate to the current
context. In terms of knowledge, employees should learn more basic knowledge about digital DTE
because DTE is considered the foundation of DT and is also the factor that leads to other changes in
the organization. As for the digital skill set, employees should focus on developing basic general
skills: communication, information searching and management through the use of software and
DTE. However, it doesn’t finish there, especially when DT has a strong influence and brings many
changes, employees should also have suitable beliefs and attitudes. This helps employees familiarize
themselves with the challenges at all levels of DT and respond to them appropriately. Compared to
the framework collected from previous work, our respondents do not perceive legal and moral

awareness as necessary knowledge; either creation and innovation, software/application operation,
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digital marketing, digital content creation and edition, problem-solving as an item among essential
skill.

In addition to identifying and building a competency set of employees in line with the
orientation and goals of the enterprise, the study also considers a number of barriers related to
people. Each individual in the organization is a part of the business, they greatly determine the
success or failure of the organization in the current DT process. The results of the interview show
that it is very likely that the results of DT will come from leaders and employees. In the interviews,
most of the respondents argued that the organizations or rather the people who run the
organizations are stuck in the process of adaptation, implying that they are struggling with
discovering new opportunities while keeping the old ways of work. This finding has been supported
by previous research where leaders continue with old habits and systems because they have worked
well in the past up to the present (Andersson, Movin et al. Teigland, 2010). This is considered a great
threat to businesses in the future. Accordingly, leadership plays an important role in the context of
DT. Most respondents said that effectively communicating the vision, and clarifying it to employees
before making the transition, is an essential step. According to Kotte (1995), establishing a clear
vision and change message for the digital transition will continue to create momentum, which in
turn also reduces resistance at the bottom (Bovey and Hede, 2001). Once the barrier comes from the
leader of that organization, it will be very difficult to make the transition. The study also discovered
that the barrier to implementing DT related to people not only comes from the leader but also at the
employee level. The big change due to DT has made them feel insecure and worried about
everything. This brings a negative to DT. Thus, when they feel negative, their work efficiency and
productivity will decrease and begin to show signs of resistance to that change. It is important for
leaders to promptly detect barriers from employees and have an effective way to manage it, as well

as accompany employees to help businesses succeed in the transition.
6. Contribution and limitation

The research has just revealed the main DC and human-related obstacle, though not sector-
specific, as firms coming from different business sectors is different. With a clear-defined set of DC,
firms know what they should look for at the applicant, what to train and how to manage employees
in the process of DT. For human-related obstacles, it is necessary for firms to know what is blocking
them ahead and be prepared for that. Though, it would be great if other types of obstacles are
mentioned too. Another limitation of this work is that no model has been proposed yet, we may
further extend this work and develop it into a scale for measuring organization’s digital

competencies possibly.
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ABSTRACT

Business methods have recently become a topic attracting several researchers and entrepreneurs
in the world. The large number of organizations have been expecting to apply their innovative
business methods for patents in order to protect their innovations under law. Nonetheless, a long
debate about business method patentability has occurred in many countries. The patent office of
the USA, Europe and Japan have conducted many examinations to clarify the eligibility of
business methods for patenting. In addition, despite of the significant role of business method
patents, scientists have focused on technological patents instead of business method patents. This
motivates to learn about how the situation of business method patents in Vietnam is, especially in
the current era — the digital economy. The research can provide researchers with some critical
theories related to patents and business methods as well as open up new interests in business
methods in the combination with patents for entrepreneurs.

Keywords: business methods, innovations, patents, digital technologies, digital economy

1. Introduction

According to Ozorhon, Abbott and Aouad (2010), innovation can help all industries and
societies to improve their competitive advantages, contribute to the economic growth and enhance
the quality of life by applying inventions. The development of a country is decided by the capability
of innovation in its industries. If there is no innovative firm in a nation, this society is believed to be
in poor conditions and this fact makes that country develop slowly (Serpell and Alvarez, 2014).
Especially in enterprises, Anbari (2005) claims that the application of new knowledge, ideas and
technologies to implement new or improved products or services is so necessary that it can help

organizations to maintain their operation, grow their business, make profits and please their clients.
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Innovations include not only technologies but also new ideas in business processes which can go
with each other to help firms to affirm their positions in the market (Moehrle, Wustmans and
Gerken, 2017). In recent years, in Industry 4.0, the considerable development of information and
communication technologies as well as the spread of the internet all over the world have led to the
growth of innovative ways of conducting business. Business methods provide companies with
several “business opportunities”, improve their business efficiency and effectiveness, and bring
occasions for the emergence of new firms or industries (Lee and Sohn, 2017). Therefore, the fact that
more and more new business methods (for instance in e-commerce) have been appearing and

developing is the reason why many enterprises look for protection for them under laws (Wu, 2005).

In order to encourage innovations, many nations are making their effort to create a good and
pleasant condition for innovation growth, especially implementing many methods to protect
intellectual properties (IP) (Woo, Jang and Kim, 2015). Among some popular ways like patents, trade
secrets, copyrights and trademarks, patents are often mentioned by most organizations or people
who want to hold an exclusive right on their inventions and prevent others from commercial use of
such inventions (Ellis, 2016). Commonly, patents are a tool to protect only technological innovations
(Archibugi and Pianta, 1996). Nevertheless, since the 1990s, the proliferation of patent applications
for business methods has raised questions about the patentability of this field and an argument over
“a technical effect” of business method patents. After a long debate and several lawsuits, business
method patents have been accepted in three of the largest patent offices of the world (USPTO of the
USA, EPO of Europe and JPO of Japan) as people cannot deny the relationship between computer
technologies and business methods in the current era (Wu, 2005), particularly in the digital economy
(Blaschke et al., 2017). This issue results in a question about the situation of business method patents
in emerging countries, for instance Vietnam whose IP system is still in the improvement process
with several problems but Dzung (2007) believes that IP development in Vietnam also has many
opportunities for the promising future. Thus, this study is implemented in order to learn about
business method patents in Vietnam over time and in particular in the digital economy. Business
method patents should receive great care but studies on business method patents are still limited,
while it is really easy to search many researches on the development of technological innovations
and patents (Moehrle, Wustmans and Gerken, 2017). Specifically, all these facts open up the research

questions below.
RQ1: Are business methods patentable in Vietnam?
RQ2: How have business methods patents grown in Vietnam over time?
RQ3: How have business method patents evolved towards the digital economy in Vietnam?

The research is carried out by using the patent database of Vietnam and the research
methodologies of patent analysis and patent co-classification analysis. The paper is organized with
six sections. Section 1 was the introduction of business method patents and the research questions.
Section 2 will present some points of the literature review of business methods and its patentability.
The explanation of the research methodology and data source will be in section 3 and 4 before some

findings and discussions will be clarified in section 5. The conclusion will be given in section 6.
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2. Literature review

Innovation is seen to be one of the most crucial elements for a sustainable economy (Lee and
Sohn, 2017). Besides technological innovations, “business method inventions” have been got special
attention as they bring many benefits to companies, industries and economies. However, “business

method patentability” has been a controversial issue for a long time (Spulber, 2011).

2.1. Business methods

In the age of information technologies and the internet, in particular in the Fourth Industrial
Revolution, business methods and processes have quickly gained great interest. They are a
significant source of innovations for enterprises to promote sustainable development (Lee and Sohn,
2017). Scientists give some explanations of how a business method is. Their ideas do not contradict
but complement each other. Moehrle, Wustmans and Gerken (2017) propose that business methods
are a group of activities which are organized in a clear structure with the aim of providing firms and
industries with advantages. In addition, many scholars refer to technological foundations when
analyzing business methods. Spulber (2011) and Kim, Jeon and Kim (2015) claim that “a business
method invention” is defined as “a commercial technique” which is identified to carry out business
issues and look for several opportunities regarding many processes in finance, organization,
operation, transaction, administration, management, etc. in companies. In this study, the latter
definition is chosen since it demonstrates business activities more clearly and it also mentions
technologies which are really needed to foster business operation (Kim, Jeon and Kim, 2015).
Moreover, Wu (2005) asserts the role of technical features for business methods in the debate about

business method patentability, which leads to the motivation of this research.

According to Spulber (2011), it is because of the nature of business methods that business
methods are a springboard for the sustainable development of existing businesses and the
appearance of new enterprises and industries. In other words, business methods can result in
significant changes of the economy and boost the development of economies due to the importance
of business methods in many business activities. Thus, Wu (2005) points out that in order to protect

their inventions in business methods, many organizations have been applying for patents.

2.2. Patents and business methods

Patents are originally a field related to only technological innovations. Nonetheless, a long
controversy has led to a question about the eligibility for business methods patenting in many areas

in the world because of the presence of technologies in business methods (Wu, 2005).

2.2.1. What are patents?

A patent is a useful tool to develop research and science (Walsh, Lee and Jung, 2016). It is an
arrangement between the inventor and the patent office in a particular country or region to provide
patent holders with an exclusive right on their invention in a maximum of 20 years (Ellis, 2016) and
to protect their new technologies from being copied by others (Moehrle, Walter and Wustmans,
2017).

Organizations or inventors as well as the community can receive many advantages by
adopting patents. Organizations may legally apply their patented inventions in creating their

products/ services or in licensing their rights to other parties to get revenues (Walsh, Lee and Jung,
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2016). Other organizations and people, who are not patentees or license holders, are not allowed to
use patented inventions in any ways to return money in the region these inventions have been
protected, excluding the purpose of research (Vuli¢ et al., 2017). If they commercially exploit ideas
which have been patented by others (maybe to generate similar goods with lower costs), they will
get legal troubles, suffer financial damages for courts, lose their clients’ trust, and negatively affect
their company’s images and profits (Ellis, 2016). This is also the reason why patents are considered
as valuable items and many companies often pay the large amount of money to get the inventions
they need (Kang and Bekkers, 2015). Patents not only makes a great contribution to companies’
business values and achievement as well as their customers’ confidence in their goods but also gain
the competitive advantages over their competitors (Maresch, Fink and Harms, 2016), thereby
promoting the growth of economies (Vuli¢ et al., 2017). Furthermore, Li et al. (2017) suggest that
patents supply engineers and designers with a huge source of knowledge of their own technology
area and many solutions to deal with issues to improve their products. Otherwise, when studying
patents, they may find some expired patents which are free to apply and these technologies might
be useful for them and their companies (Ellis, 2016). On the other hand, patents are also helpful to
the whole society, especially laymen, as new knowledge of the inventions are spread to the public
(Ellis, 2016) or new technologies are invested to transfer to products or services supplied to clients
for their life (Walsh, Lee and Jung, 2016). In addition, protection of new ideas or technologies can
generate more new jobs and industries for societies and increase the quality of life for people (Vuli¢
et al., 2017).

Nonetheless, the protection of inventions also causes some difficulties. Woo, Jang and Kim
(2015) propose that competitors might not have any opportunities to operate or succeed in the
market in the same field of enterprises owning patents due to too many exclusive rights on
inventions hindering commercialization. Besides, in some cases, patentees get some troubles as they
are not allowed to forbid people from using their inventions outside the country or area where
patents have been granted (Vulic¢ et al., 2017), so to deal with this fact, they may decide to apply for
a patent abroad if they think that they can have any advantages in other countries (Archontakis and
Varsakelis, 2017).

Although there are some differences among various patent offices in applying for patents due
to their own law and resources as well as different relationships between patent examiners and
applicants in each country, in general, standards to make an invention become a patent are similar.
They are ‘novelty, non-obviousness and utility” (Webster, Palangkaraya and Jensen, 2007). Ellis

(2016) gives the explanation of those criteria:

¢ Novelty: That invention has never generated before or it may be an improvement on
existing products or methods.

¢ Non-obviousness: The invention provides better results and it must give some benefits
like reducing cost, improving quality, providing more characteristics, etc.

e Utility: It can help its company not only to gain competitive advantages and prestige in

the market but also to get higher prices.

Heo and Kien (2011) point out that in the same way as many developed countries, Vietham
has the patent standards: ‘novelty, industrial applicability, and inventive steps’. And according to

Law of Intellectual Property in Vietnam 2005 and 2009, an invention is seen to be novel if there have
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not been its publications by any means/forms in any places in the world before (including in Vietnam
and foreign nations). In addition, Vietnam also applies the ‘first-to-file principle’ to its patents
system. When there are two or more organizations or people expect to apply to the patent system
for the same invention, a patent will be provided for the one who meet all requirements for the
patent grant and file documents for the patent first, regardless of who has the ideas for the inventions

first.

2.2.2. Business method patentability

There are three most popular classification systems of patents in all over the world, which are
IPC (International Patent Classification built by the World Intellectual Property Organization
WIPO), USPC (The United States Patent Classification created by the United States Patent and
Trademark Office USPTO) and CPC (Cooperative Patent Classification developed by the
collaboration between the European Patent Office EPO and USPTO) (Ellis, 2016). In each system,
patents are often classified into various groups in various fields based on some particular standards.
These categories are very useful for the patent process. When some organization or person desires
to apply for a patent, their inventions will be properly arranged in proper classifications in the patent
classification system and sent to patent examiners with suitable specialties (Cavalheiro, Joia and Van
Veenstra, 2016). According to WIPO (2017), IPC is more popular in many nations including Vietnam.
IPC is ‘a hierarchical classification system” with some levels: section, class, subclass, group and
subgroup. Section is the highest level of this system, which is divided into 8 sections of technological
fields from A to H.

Consequently, all common patent classification systems demonstrate that traditionally, only
technologies are protected by patents. Nevertheless, since 1990s, there have been numerous business
method patent applications in the USA, but the USA, Japan and Europe did not accept patents for
business methods. This fact causes a serious discussion of the eligibility of business methods for
patents (Wu, 2005). In 1998, the State Street Bank and Trust and Signature Financial Corporation had
a dispute over patent infringement on business methods. Further, later on, in some lawsuits to
require business method patents, for instance, the Bilski case, or the Alice Corporation vs. CLS Bank
International, the court decided not to accept patents in business methods due to some restrictions
in law (Moehrle, Wustmans and Gerken, 2017). Nevertheless, in 2000, the Trilateral Patent Offices
(USPTO, EPO, and JPO) carried out a process of testing business methods and made a decision that
business methods can be patentable if they have evidence showing their relationship with computer
technologies to cope with business issues. It means that a technical feature is necessary to patent a
business method and “pure business methods” are not in patent classifications (Wu, 2005). When
giving some concepts to classify technologies in patents, Schmoch (2008) refers to the subclass G06Q
which represents business methods and he also assists that there are some strong relationship among
business methods, “telecommunication”, “digital communication”, “basic communication
processes” and “computer technology”. This subclass includes six main groups showing business

/AT

methods related to computer technologies, for instance “administration; management”, “payment

o

architectures”, “commerce”, “finance

s

tourism”, and so on (Kim, Jeon and Kim, 2015).

In conclusion, business method patents are the integration of business methods and computer
software or technologies (Wu, 2005). The reason why many organizations have made their effort for

patenting business methods because they can benefit greatly from this kind of patents like affirming

170



Ngoc Uyen Phuong Nguyen, Van Long Nguyen/COMB-2023 Proceedings

their position in the market, gaining their competitive advantages, getting financial benefits,
protecting their commercial techniques from other companies, thereby fostering the economy and
opening up “business revolution” (Spulber, 2011). However, Schmoch (2008) claims that in many
nations, business method patents are not acceptable, which motivates to learn about whether
business methods are patentable in a developing country like Vietham or not, in particular in the
current time - the digital economy. It is the one, which is the combination of digital technologies and
traditional business frameworks in the old economy, has developed significantly in Asia (Li et al.,
2020).

3. Research methodology

In order to answer three research questions, the research methodologies of patent analysis
combined with time series analysis to look for business method patents in Vietnam over time, and
patent co-classification analysis to see if and how business method patents move to technologies in
the digital economy in the same country. The reasons why patent analysis and patent co-

classification analysis are selected for this study are explained in the following.

Firstly, patent analysis is one of the most reliable approaches to analyze the development of
technologies and technology movement (Jeong, Kim and Choi, 2015). The major knowledge of
technologies is provided by patent data source, which is considered to be the newest and most
reliable one (Caviggioli, 2016). A patent provides with several kinds of information such as its
inventors and applicants, its technology fields (which are put properly in patent classifications),
applicant time, the invention description and so on (Lei, Qi and Zheng, 2019). Further, related
patents can be searched to serve the time series analysis to identify the growth of a particular
technology field over time (Kim and Kim, 2012). Hence, patent analysis is suitable to see how

business method patents (in the subclass G06Q) develop in Vietnam.

Secondly, patents supply a critical signal of technology movement as a patent may involve
various areas of knowledge (Preschitschek et al., 2013). A granted patent is categorized into one or
more classification codes by patent examiners (Ellis, 2016). The fact that a patent is put in at least
two classes (“co-classification”) shows a signal of the movement of technologies to another one (Kim
and Kim, 2012). Classification codes are provided on the publication dates of granted patents so the
needed data is available and adequate. Patent co-classification analysis is an accurate method to look
for technology movement (technology convergence (Song, Elvers and Leker, 2017). Thus, in this
study, IPC classifications of all patents in G06Q will be compared with all IPC classifications related
to computer technologies and communications like Schmoch (2008) proposes above, especially
technologies in the digital economy to see how business methods move to digital technologies and

how this relationship grows over time.
The analysis will be implemented in the three-step process:

e Step 1: Collect bibliographic patent data (including patent title, classification codes,
application date, inventors, applicants and so on) based on the subclass G06Q on the database of IP
Vietnam (IP Vietnam, 2023)

e Step 2: Analyze collected patents in the time series to determine the growth of business

method patents
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¢ Step 3: Compare IPC classifications of each patent in the collected patent data with IPC
classifications of computer and communication technologies to identify the technology movement

from business methods to such technologies
4. Results and discussions

The analysis process is performed step by step.

e Step 1: Business method patents in Vietnam was collected in June 2023 based on their
application dates. The data source appears in the time frame from 2006 to 2023, which is presented
in Table 1 and Figure 1. The first year that Vietnam had the very first business method patents is
2006, which is suitable to the condition of this issue in the world as according to Wu (2005) business
methods have been accepted to be patented by USPTO, EPO and JPO since 2000. In addition, Figure
1 shows the patent counts dramatically decreased since 2021, so the data is excluded from 2021
onward for two reasons. First, all IP offices need a period of time (18 months in case of Vietnam (IP
Vietnam, 2023)) to do the examination process after receiving patent applications so the data in
recent years is not complete (Moehrle, Wustmans and Gerken, 2017). Second, the Minister of Science
and Technology presented that by the end of 2022, about 20.000 patent applications have been
pending (VOV, 2023). The deleted data is highlighted in grey in Figure 1 and from now on the
analysis is implemented till 2020.

Table 1. The number of business method patents in Vietnam over time.

Application =~ The number | Application The number | Application The number
year of patents year of patents year of patents

2006 6 2012 42 2018 202

2007 16 2013 39 2019 135

2008 27 2014 56 2020 288

2009 13 2015 69 2021 93

2010 26 2016 117 2022 25

2011 33 2017 119 2023 4

Source: Authors (based on patent data collected from IP Vietnam (2023))
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Figure 1. The development of business method patents in Vietnam over time.
Source: Authors (based on patent data collected from IP Vietnam (2023))
e Step 2: There are only 1188 business method patents found in Vietnam from 2006 to 2020.
And based on data from Table 1 and Figure 1, the compond growth rate (CGR) of business method
patents in Vietnam from 2006 to 2020 is calculated:

n(E 15’288
r—\/;—l— T_1_29'4%

In which, r is CGR of business method patents, E is the number of patents in the end year
(2020), B is the number of patents in the beginning year (2006) and n is the number of years in the
period (Paquette, 2005).

The absolute number of patents is quite small in comparison with business method patent
counts in the USA (for instance, 6649 patents in business methods in the USA till only 2005 Wu
(2005)). It is easy to understand as the patent system in Vietnam is just in the beginning of its
development with several challenges and strengths (Dzung, 2007; Vu, 2012). Nonetheless, both
Table 1 and Figure 1 demonstrate that the number of business method patents applied in Vietnam
increased quite strongly from 2006 to 2020 (CGR = 29,4%), especially from 2016, and it reached the
peak in 2020. The result got from the patent data means that there is a promising growth of business

method patents in Vietnam — an emerging country, for the present and future.

e Step 3: As mentioned above, Schmoch (2008) claims that business method patents need to
combine with four technology fields, which are “telecommunication”, “digital communication”,
“basic communication processes” and “computer technology”. The list of IPC patent classifications

in such technologies is in Table 2.
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Table 2. The list of IPC classification codes of technologies needed to combine with business

methods for patents.
Technology areas IPC classification codes

“Telecommunication” “G08C, H01P, H01Q, H04B, HO4H, H04J, HO4K,
HO04M, HO4N-001, HO04N-007, HO04N-011,
H04Q”

“Digital communication” “HO4L”

“Basic communication processes” “HO34”

“Computer technology” “(G06# not G06Q), G11C, G10L”

Source: Schmoch (2008)
When comparing all IPC classifications of each patent in G06Q in Vietnam in the collected data
from step 1 with all IPC classification codes in Table 2, many IPC codes in Table 2 do not have any
relationship or have a small relationship with G06Q. However, the result shows that G06Q patents
in Vietnam move to only HO4L (“digital communication”) with 91 co-classified patents from 2006 to
2020 and GO6F (one code in “computer technology”) with 168 co-classified patents in the same
period (Tables 3&4 and Figures 2&3). It is so surprised as Bielig (2022) who applies the list of
technology fields of Schmoch (2008) arranges three kinds of technologies: “digital communication”
(HO4L), “computer technology” (especially GO6F) and business methods (G06Q) into digital
technologies. According to the IPC Publication of WIPO (WIPO, 2023), “digital communication”
HO4L includes technologies related to “transmission of digital information”, in particular,
“transmission of data or signals” in a “digital form”. GO6F is technologies in “processing or
transporting electric digital data”. Hence, business method patents in Vietnam have developed in
the environment of digital technologies. Moreover, Figures 2&3 express that the number of business
method patents co-classified as HO4L and GO6F has raised moderately since 2006 till 2020 (with CGR
as 23,4% and 31,7%, respectively), and also strongly since 2016. This means that business methods
(which are itself one of digital technologies) in Vietnam are trending to move towards other kinds
of digital technologies - a significant element in the digital economy (Williams, 2021).

Table 3. The number of business method patents co-classified as “digital communication” (H04L)
in Vietnam over time.

Application year Co-classified patents Application year Co-classified patents
2006 1 2015 6
2008 3 2016 8
2010 6 2017 10
2011 1 2018 20
2012 1 2019 13
2013 1 2020 19
2014 2 2021 5

Source: Authors (based on patent data collected from IP Vietnam (2023))
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Figure 2. The development of the number of business method patents co-classified as “digital

communication” (H04L) in Vietnam over time.
Source: Authors (based on patent data collected from IP Vietnam (2023))

Table 4. The number of business method patents co-classified as “computer technology”

(especially GO6F) in Vietnam over time.

Application year Co-classified patents Application year Co-classified patents
2007 1 2015 15
2008 4 2016 12
2009 1 2017 20
2010 7 2018 24
2011 3 2019 20
2012 5 2020 47
2013 4 2021 17
2014 5 2022 3

Source: Authors (based on patent data collected from IP Vietnam (2023))
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Figure 3. The development of the number of business method patents co-classified as
“computer technology” (especially GO6F) in Vietnam over time.

Source: Authors (based on patent data collected from IP Vietnam (2023))
In conclusion, patents in business methods in Vietnam have some signal of the strong growth
in the future. Further, they are a cornerstone in the growth of digital technologies in the digital

economy in Vietnam.
5. Conclusion

Recently, the development of business technologies and the internet have made the emergence
of e-commerce. Business methods have rapidly become a phenomenon gaining several interests.
Many organizations have been trying to look for a way to protect their intellectual properties of
business methods. In 2000, after a long time of controversy over the patentability of business
methods, this kind of innovation was eventually approved to be patented in the USA, Europe and
Japan with the hard requirement that business methods must combine with information
technologies (Wu, 2005). This fact is the motivation of this study.

Based on the patent data base of Vietnam — an emerging economy, the study comes to answer
the three main research questions.

RQ1: Are business methods patentable in Vietnam?

RQ2: How have business methods patents grown in Vietnam over time?

RQ3: How have business method patents evolved towards the digital economy in Vietnam?

Firstly, the patent data shows that there are 1310 business method patents in Vietnam since
2006. This also means that business methods have been eligible to be patented in Vietnam. Secondly,
based on Table 1 and Figure 1, the number of business method patent has risen significantly since
2006, especially 2016. Although its patent count is still not high, the result of CGRs delineates that
the IP system in Vietnam has started to attract this kind of innovation. Thirdly, the co-classification
of business method patents as “digital communication” and “computer technology” expresses that

there is a very clear signal of the movement of business methods to digital technologies in Vietnam,
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which opens a prospect of the promising development of the digital economy in this country in the

future.

For theoretical implications, our study opens a new insight into business method patents
towards the digital economy in Vietnam. The research systematizes theories related to business
methods put in the combination of the protection of patents under IP law of Vietnam. It also provides
the overall picture of business methods in the relationship with digital technologies in the era of the
digital economy. In the particular case of Vietnam, this paper affirms the fact that innovation in
business methods is protected under law and opens up a new direction of research for scholars in
Vietnam who expect to learn more about patents and business methods as we cannot find any

researches on this field in Vietnam at the moment.

For practical implications, the results of our study may help enterprises’ managers in
information about business method patentability in Vietnam. From this point, several companies
who have not known or interested in this issue can consider for patenting their innovative business
methods to obtain their competitive advantages and protect their innovations. Additionally, the
research also presents the movement of business methods towards the digital economy, so it can

remind entrepreneurs about the current trend of business methods and patents in Vietnam.

Nevertheless, the study also has some limitations. Firstly, the study just has looked at IT
business methods based on the patent database in the IPC classification G06Q in Vietnam. “Pure
business methods” (without any technical features) have not been mentioned. Secondly, we apply
the bibliographic patent data to see the co-classification to look for the movement from business
methods to digital technologies. Nevertheless, the inner nature of the movement has not been

explained.

Thus, further research can be performed to cope with such limitations. Firstly, quantitative
and qualitative analyses can be carried out by using surveys or semi-structured interviews with
firms” managers to understand more clearly the development of not only IT business methods but
also “pure business methods” in the digital economy in Vietnam. Secondly, the patent citation
analysis (based on the idea that one patent cites another (Yoon and Park, 2007)) or the semantic
patent analysis may be used to dive into the nature of IT business method patents in the relationship

with digital technologies towards the digital economy.
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APPENDIX

Data base is collected from the patent data source in IP system in Vietnam:
http://wipopublish.ipvietnam.gov.vn/wopublish-search/public/patents?1&lang=en&query="*:*
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ABSTRACT

The recent growth and development of technologies has led to considerable improvement in
internet technologies. Largely, electronic business services are fulfilling consumers requirements.
E-payment system is increasingly becoming a daring means of payments in today’s business
world. This is due to its efficiency, convenience and timeliness. Business transactions are
continuing to move away from cash-based transactions and toward electronic-based transactions
as a result of the Information and Communication Technology (ICT) Era and digital innovation.
The e-payment system was developed as a superior substitute for currency and trade barter, not
to completely replace cash. E-payment is a crucial component of online business. As a result, many
studies were conducted around the globe by scholars on epayment adoption. This study aims to
analyze the existing literature on e-payment systems on e-commerce with a view to emphasizing
the breadth of the e-payment system and the technique employed by previous researchers in order
to identify research gaps and propose future studies. In addition, the authors identify the
directions for future including: (1) Perform a multi-factor combination study to evaluate the effect
of e-payments security on e-commerce; (2) Use quantitative criteria combined with qualitative to
identify the factors affecting e-payment adoption in e-commerce.

Keywords: e-payment; e-commerce; review; systematic; directions

1. Introduction

The E-Payment System is a vital component for ensuring secure and efficient transactions in

the realm of e-commerce. E-commerce is experiencing rapid growth, presenting companies with
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lucrative opportunities to boost sales through online channels [23]. In today's world, both individuals
and businesses are well-acquainted with e-commerce as a means to sell and buy products and services
[29]. However, the emergence of e-commerce has also given rise to new financial demands that
traditional payment systems often struggle to address efficiently [5]. Consequently, an electronic
payment system has emerged as a replacement for cash-based transactions [3]. The implementation of
e-payment systems has led to a substantial increase in the volume of sales for goods and services,

making electronic payments an increasingly vital component of the overall payment landscape [35].

E-Payment refers to a system that offers tools for conducting online transactions to pay for
services or goods [8]. The E-payment system facilitates seamless transaction processing in e-
commerce, benefiting both consumers and sellers [27]. Its utilization brings numerous advantages
for payers, payees, e-commerce platforms, banks, organizations, and governments, which can
contribute to the widespread adoption of electronic payment systems globally [37]. An efficient and
reliable e-payment system enables swift payments, improved transaction tracking, transparent
financial exchanges, reduced processing time, cost savings, and enhanced trust between sellers and
buyers. The development and integration of technology within e-payment systems encompass
financial transactions, user digitalization, and high-quality e-payment technology that shape the
perceptions and expectations of users [4]. Currently, popular electronic payment methods include
transactions through ATMs, credit or debit card usage, online banking, and mobile banking.
Embracing e-payment solutions can significantly reduce costs associated with traditional paper-

based payment methods [30].

The process of online payments entails various financial risks that can arise during
transactions, these negative impacts are often attributed to several factors [2]. Due to the inherent
nature of the internet, technologies not specifically designed for e-commerce cannot guarantee the
authenticity and security of online payments. Therefore, there is a need for an electronic payment
(e-payment) system that not only provides a secure payment infrastructure but also possesses crucial
features such as online customer and seller authentication, proof of authorized transactions for both
sellers and banks, and protection of customer privacy and transactional data [21]. Consequently,
online purchasing goods or services can sometimes lead to uncertainty and inherent risks. Despite
the advancements in e-commerce technologies over the years, concerns about the security of hard-

earned money still remain unanswered [12].

This paper aims to explore the concept of electronic payments, encompassing its definition,
types, evolution, and potential risks associated with the use of electronic payment systems. This
research endeavors to thoroughly explore multiple facets of the E-Payment System, encompassing
its importance, functionality, challenges, and prospects. Additionally, this research will analyze
various studies conducted on the implementation of electronic payment systems in different
countries. The analysis will consider the methods employed, factors influencing the systems, and
the scope of these studies, providing valuable insights and serving as a reference for future research
in this field. Through a comprehensive analysis of existing studies and an examination of the current
e-commerce landscape, this research aims to enhance our understanding of how the E-Payment

System influences and shapes the world of e-commerce.
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2. Electronic Payment (E-Payment) System

2.1. The Definition of E-Payment

Electronic payments is a payment mechanism that uses electronic media that do not involve
cash [20]. Dennis [13] defines e-payment system as a form of financial commitment that involves the
buyer and the seller facilitated via the use of electronic communications. Briggs and Brooks [10] see
e-payment as a form of inter-connections between organizations and individuals aided by banks

and inter-switch houses that enables monetary exchange electronically.

Electronic payment systems can also be defined as a type of inter-organizational information
related to transaction systems, linking various associations, and linking to individual clients. Need
for a complex interaction between partners, technology and environment. Electronic payments may
be defined as an electronic value transfer of a payment from the payer to the recipient through an
electronic payment mechanism. The e-payment service comes with a web-based user interface that
allows customers to access, and manage their bank accounts and transactions remotely [22]. In
general, e-payment refers to electronic payment in the context of e-commerce online transactions
conducted over the Internet. Electronic payments can also be defined as a paperless payment process
[23].

According to the aforementioned definitions, an e-payment system may be summed up as a
system of parts and procedures that enables two or more parties to trade and exchange money

electronically.

2.2. Types of E-payment Services

Nowadays most used electronic payment systems are the following: Smart card-based e-
payment system, Online payment systems, Mobile phone-based payment system, E-Wallet Payment
Systems, and the E-Cheque Payment System. New payment types are continuously discovered and

additional methods exist or are being developed continuously each year.
® Smart card-based electronic payment system

The Smart card uses a plastic card with an embedded integrated circuit chip providing users
with mobility and data portability. It combines plastic and magnetic cards used for different
identification purposes into one card, which can access multiple services, networks and the Internet

allowing it to be used for multiple functions and applications [39].

The smart card payment system provides a three-factor authentication security mechanism for
the verification and authentication of a given user. These are personal identification number (PIN),
digital signatures, and fingerprint biometrics. This mechanism increases the security level of this
payment system [5]. Credit cards, debit cards and prepaid cards currently represent the most

common form of electronic payments.
¢ Online payment system

Online payments are based on Internet Banking and involve transferring money or making a
purchase online via the Internet. Consumers can transfer money to third parties from their bank

account, or they can use credit, debit, and prepaid cards to make purchases online.

The Online payment system allows customers of a financial institution to conduct financial

transactions on a secured website operated by the institution, which can be a retail bank, virtual
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bank, credit union or building society [39]. To access a financial institution's online banking facility,
a customer using his Internet connection must have a registered account for verification. This allows
the customer to link his customer number to several accounts which he controls, which may be

cheques, savings, loan, credit cards, and other accounts [41].
* Mobile phone based payment system

This system allows consumers to use their mobile phones in order to pay for transactions in
several ways. Consumers can send an SMS message, transmit a PIN number, use WAP to make
online payments or perform other segments of their transaction with the phone. As phones develop
further, consumers are likely to be able to use infrared, Bluetooth, NFC and others to transmit full

account data in order to make payments securely and easily from their phone.

Mobile devices may include mobile phones, PDAs, wireless tablets, and any other device that
connects to the mobile network and allow payments to be made. Mobile payments can become an
alternative to paper money, cheques, credit cards and debit cards. It can also be used for payment
of bills, electronic funds transfer, Internet banking payments, direct debit, and electronic bill
presentation [16]. SMS banking is a service that is offered from banks to their customers, permitting
them to operate selected banking services over their mobile phones using SMS messaging [41].

¢ Electronic Wallet Payment System

The electronic wallet (e-wallet) provides all of the functions of today’s wallet on one
convenient smart card eliminating the need for several cads. The e-Wallet will also provide

numerous security features not available to regular wallet carriers [41].

The most common example of e-wallet is Paypal. PayPal allows payments and money
transfers to be made through the Internet. It is a fast way to pay and get paid online. With Paypal
money is sent without sharing financial information. People also have the flexibility to pay using

their account balances, bank accounts, and credit cards.

Another popular example of an e-wallet on the market that can be used for micro-payments is
Windows Phone Wallet developed by Microsoft. This e-wallet eliminates the reentering of personal
information on the forms, resulting in higher speed and efficiency for online shoppers.

A new emerging e-wallet is Google Wallet, which has a similar function as PayPal to facilitate
payments and money transfers online. It also features a security that has not been cracked to date,
and the ability to send payments as attachments via email. Google Wallet allows an easier way to
pay in stores, online or to anyone in the US with a Gmail address. It works with any debit or credit
card, on every mobile carrier. Functions like "Tap and pay" are key elements that allow users to pay

in-store at millions of locations.
¢ Electronic Cheque (eCheque)

Payment System Electronic cheques are the equivalent of paper-based cheques. The electronic
cheques are initiated during an on-screen dialog and the funds are transferred over a computer
network at the time of the transaction. Authorized users are assigned a portable electronic cheque
book which is an amalgam of a secure hardware device and specialized software.

The payer writes the e-Cheque on a computer, cryptographically signs it, and e-mails it via the

Internet. The payer signs the e-Cheque using the secure hardware device, and includes its
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authenticating certificate, signed by the issuing bank. The payee receives the e-Cheque, verifies the

payer's signature on the e-Cheque, endorses it, writes a deposit slip, and signs the deposit slip [5]

2.3. The Evolution of the Electronic Payment System

The payment system has grown significantly along with technological advances. In 1914 a
shopping center, oil company, and western union issued a customer card to provide convenience to
customers in making payments for the goods or services they would use, along with this, the
banking industry issued credit cards [3]. Since that time, electronic currency became widespread.
Initially, all paper-based credit card payments, until the 1990s when the card was fully transformed
into electronics [36]. The evolution of electronic payments began in 1918 when the Federal Reserve

Bank first transferred currency via telegraph [26].

With the evolution of e-commerce and technological advancements, electronic cashless
payments are now used conventionally even though they have been designated in 1960. The
research community has made tireless efforts so in the development of various online payment
models such as Model Asokan N. and JW models [36]. Due to the increasing number of credit cards
usage, the industry has grown rapidly which lead to the introduction of debit cards too. Debit and
credit cards are now used in transactions payments for all types of purchases and or services

rendered all over the world.

As electronic payment systems continue to evolve, they face challenges and opportunities in
various areas. Technological advancements, such as the adoption of mobile wallets, contactless
payments, and blockchain-based systems, offer new possibilities for further streamlining and
enhancing the payment experience [32]. Additionally, regulatory frameworks and consumer
expectations play a crucial role in shaping the future of electronic payment systems, ensuring

consumer protection, privacy, and fair competition [22].

In conclusion, the payment system has experienced remarkable growth since its early
beginnings in the early 20th century. From customer cards to credit cards and the eventual transition
to fully electronic payment methods, the evolution of electronic payments has significantly
transformed the way transactions are conducted [49]. As technology continues to advance, the
ongoing development of electronic payment systems promises increased convenience, security, and

efficiency, shaping the future of financial transactions worldwide [27].
3. Research Methodology

The authors systematically review previous academic studies. The research uses qualitative
and quantitative research methods to thoroughly understand the e-payment system, and research

theories used in previous publications.

3.1. Search procedure

The authors use a variety of approaches to identify and categorize relevant articles, initiating
manual searches and sifting through articles related to e-payment. By examining keywords, article
titles, and abstracts, the authors built a list of related articles on Scopus, Elsevier Science Direct, and
PubMed. The team also expanded the search by looking at a list of references to previously related

articles, otherwise known as the Backward and Forward Reference Search method [56].
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3.2. Inclusion criteria
All articles are further assessed based on the following criteria:

Firstly, international articles must be published in peer-reviewed journals to ensure the quality
and reliability of research results. For studies in Vietnam, the scope of the search is expanded,

including some articles from unassessed journals that have a great impact on many fields.

Secondly, this article focuses on evaluating empirical research and theoretical research that is
eliminated to prioritize the flexibility of the subject in the investigation in different aspects and

contexts, as well as ensuring that the subject of research is closely followed.

3.3. Evaluation methods

In this study, the researcher employed meta-analysis as a quantitative approach to synthesize
and summarize the findings of various research studies. Meta-analysis involves the re-examination
and statistical analysis of primary data collected from multiple studies [17]. A total of 48 research
papers focused on the e-payment system in e-commerce were identified, covering the period from
2005 to 2020 and originating from various countries. The purpose of this research was to provide
insights into the scope of the e-payment system and the methodologies employed by previous
researchers. Additionally, the study aimed to identify research gaps and provide recommendations

for future studies in this field.
4. Analysis of results

Much of the research on electronic payments to date has been published in numerous journals.
After reviewing the relevant literature, the authors found a lot of different views on e-payments and

e-payments in e-commerce by previous scholars and how this has changed over time.

First, the papers mainly study the competitiveness of products in a particular country/region
(80.7%), with little research linking countries, continents, or the world. Tella & Abdulmumin [57]
aimed to investigate the influence of e-payment systems on user satisfaction at the University of
Ilorin, Nigeria. Hidayanto et al. [22], Preetha & Divya [34], Suwunniponth [40], and Khan et al. [26]
studied about e-payment systems in developing countries in Asia. Research conducted by Ayo &
Ukpere [9], Singh & Shahazad [38], Nwaolisa & Kasie [31], and Aigbe & Akpojaro [5] has primarily
focused on Africa. Do Khanh Huyen [58] has delved into researching solutions to improve e-

payment at Commercial Bank in Viet Nam.

Second, the results of a review on relevant studies show that each study uses a combination of
different research methods. However, most studies use primary methods such as Questionnaires
[10,12,15,21]; InterviewInterview & Questionnaire [6,24,26]; Observation [28,29]; Experiments
[49,51], and others [22,31,54,54].

Third, research results on e-payment in e-commerce have not been finalized, and still exist
conflicting results. Most of the recent topics focus on e-commerce or e-banking innovation adoption
in developed countries [59,60,61,62,63]. A few works are done to address e-payment and solely focus
on developed countries with an advantage in IT knowledge [64]. Many verifiable studies have also
revealed the e-payment systems with some investigating factors that affect its uses and adoption

[65]. The lack of an efficient way may hinder the success rate of e-commerce development [65].
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4.1. Scope-demographic

Table 1 highlights an important observation regarding the focus of research on e-payments,
indicating that many studies have primarily examined e-payment systems within specific countries
or regions, with limited research exploring the connections between countries, continents, or the

global landscape.

Several studies mentioned in the table, such as those by Gandawati [1], Hascaryani [20], Kabir
et al. [3], Junadi [23], Kaur & Pathak [24], Hidayanto et al. [22], Preetha & Divya [34], Suwunniponth
[40], and Khan et al. [26], have primarily focused on developing countries in Asia. These research
efforts aim to identify the key factors that play a crucial role in building trust among customers of
online electronic payment systems, as well as investigating consumer intentions to use electronic
payments. This indicates a strong interest in understanding and enhancing the adoption and usage
of e-payment systems in the Asian context, where technological advancements and digital

transformation are rapidly taking place.

Similarly, research conducted by Ayo & Ukpere [9], Singh & Shahazad [38], Nwaolisa & Kasie
[31], and Aigbe & Akpojaro [5] has primarily focused on Africa. These studies explore various
aspects of e-payment systems in the African region, including factors influencing their adoption and
the implications for businesses and consumers. This suggests a growing recognition of the potential
of electronic payments to drive financial inclusion, economic growth, and digital empowerment in

African countries.

Table 1. Some research on electronic payment

Author/year

Research name

Magazines/publishers

Antwi, S. K., Hamza, K.,
& Bavoh, S. W.

2015
Gallardo, R. K., Olanie,

A., Ordonez, R, &
Ostrom, O.

2015

Briggs, A., & Brooks, L.
2011

Hanzaee, K. H., &
Alinejad, S.

2012

Hidayanto, A. N.,
Hidayat, L. S,,
Sandhyadubhita, P. I., &
Handayani, P. W.

Examining the effectiveness of electronic
payment system in Ghana: the case of e-
ZWICH in the Tamale metropolis

The use of electronic payment machines at
farmers markets: results from a choice

experiment study

Electronic payment systems development in

a developing country: The role of

institutional arrangements

An

perceptions of security and trust in e-

investigation ~ about  customers
payment systems among Iranian online

consumers

Examining the relationship of payment

system characteristics and behavioral
intention in e-payment adoption: a case of

Indonesia

Research Journal of
Finance and Accounting

International Food and
Agribusiness
Management Revie

The Electronic Journal of
Information Systems in
Developing Countries

Journal of Basic and
Applied Scientific

Research

International Journal of
Business Information

Systems
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2015
Ebiringa, O. T. Automated teller machine and electronic Journal of Sustainable
2010 payment system in Nigeria: A synthesis of Development in Africa

the critical success factors

Kavu, T. D., Rupere, T., An electronic payment model for small and International Journal of

Nyambo, B. M., & medium enterprises in Zimbabwe Scientific and
Hapanyengwi, G. T. Engineering Research
2013

Masihuddin, M., Khan, =~ A survey on e-payment systems: elements, Indian Journal of Science

B. U.I, Mattoo, M. M. U. adoption, architecture, challenges and and Technology

I., & Olanrewaju, R. F. security concepts

2017

Source: Research team synthesized

Yang [42] contributes to the research landscape by examining the state, challenges, and future
expectations of electronic payment systems in Europe. This research sheds light on the unique
characteristics of e-payment systems in the European context and provides insights into the
opportunities and hurdles faced by the region in the adoption and development of digital payment

technologies.

Turning to the Middle East, research conducted by Dastan & Giirler [12], Hanzaee & Alinejad
[19], and Zokaee et al. [43] provides valuable insights into e-payment systems in the region. These
studies delve into various aspects, including the adoption, usage patterns, and challenges specific to
the Middle Eastern context. Understanding the intricacies of e-payment systems in this region is
crucial for fostering financial innovation and facilitating digital transactions in economies that are

undergoing rapid transformation.

In summary, while much of the existing research on e-payment systems has predominantly
focused on specific countries or regions, it is essential to foster more cross-country and cross-
continental collaborations. By expanding the scope of research and investigating the links between
countries, continents, and the global payment landscape, a more comprehensive understanding of
e-payment systems can be achieved. Such collaborative efforts will be instrumental in driving
innovation, facilitating knowledge exchange, and promoting the adoption of secure, efficient, and

inclusive electronic payment systems worldwide.

4.2. Geographical characteristics of papers

Table 2 provides insights into the distribution of empirical e-payment system research
conducted in various regions, particularly in the context of e-commerce. The data reveals that Asia
accounts for a substantial proportion, approximately 45.8%, of the research conducted in this field.
This indicates a significant focus on understanding and analyzing e-payment systems in the Asian
region. Africa follows closely behind, with 27.1% of the empirical research focused on e-payment
systems conducted in the continent. This suggests a growing interest in exploring and investigating

the adoption and impact of electronic payment methods in African countries.
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The Middle East region accounts for 16.6% of the empirical e-payment system research,
indicating a notable level of attention given to studying the e-commerce landscape and associated
payment systems in this area. This suggests that researchers are keen on understanding the unique

dynamics, challenges, and opportunities related to electronic payments in the Middle East.

In contrast, the research conducted in Europe and America, when combined, shows a
comparatively lower percentage. This discrepancy might be attributed to the higher level of
technological advancement and adoption of electronic payment systems in developed countries
within these regions. The relatively lower numbers could reflect the maturity and widespread usage

of e-payment systems in these areas, resulting in fewer research studies being conducted.

Table 2. Place of research and publication

Place Total Research

Africa 13
Asia 22
The Midlle East 8
Europe & America 5

Source: Research team synthesized

4.3. Methodology

Methodology in previous studies is very substantial because it provides rocks for research.
The research design used in the review studies has something in general because most of the studies
used survey research design. Research Methodology of this research shows that 67% of the literature
under study uses survey methodology and the others used an inquiry methodology. This suggests
that many empirical studies are conducted using e-payment survey methods. Thus, future research

will be strongly recommended to use other methods of data collection.

Table 3. Analysis of Data Collection Instruments

Instrument Number of Papers

Questionnaire 27
Interview 7
Interview & Questionnaire 5
Observation 3
Experiment 2
Others 4

Source: Research team synthesized

With regards to the methodology, the questionnaire method is the dominant instrument used

in data collection from all the empirical works so far reviewed. This is evident from Table 3 as it
records more than 50% of the past studies employed the used of the questionnaire. However, some
studies have combined the use of the questionnaire with other secondary source of data. In light of

this, therefore, future research in this area would be highly recommended to go for other methods
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of data collection. Though some studies such as Ebiringa [14], Senyo (2013), and Gallardo et al. [15]
were qualitative in nature, further qualitative studies would enhance and bring out hidden issues

with regards to some matters especially about customers’ perception on e-payment usage.

Further analysis relating to the methodology is the composition of respondents used in
previous research. Table 4 shows the analysis on the respondents aspect indicating that most of the
respondents used in the previous study were all based on demographics including gender, age,
education level, study program, and job status as done by Antwi et al. [7], Dastan & Girler [12],
Hamza & Shah [18], Maadi et al. [28], Mathur [25], Mulyasari [26], Sanghita Roy [34], Ab Hamid [4]

this suggests that research is widely conducted among sectors public.

Table 4. Respondent

Respondent Number of Research
Customer 3
Employee 4
Students 6
Profesional 4
Demographics 10
Academic & Non Academic staff 2

Source: Research team synthesized

5. Discussion and Conclusion

5.1. Research gaps

Research results on electronic payment have not been finalized and conflicting results still
exist. However, much empirical studies had been conducted on e-payment systems to investigate
factors that influence its use and adoption. Many researches focused on the user acceptability of e-
payment system except for Antwi et al. [7] that investigate its effectiveness and Nzaro [32] and Kavu
et al. [25] on the role of e-payment system in financial institutions and Small and Medium
Enterprises respectively. Further studies could look into payment cultures, demographic and
lifestyle characteristics, the readiness of consumers to use electronic banking and the use of Point of
Sale (POS) in transactions payments [11]. In the studies given, most of the studies investigated the
direct link between factors affecting electronic payments, but ignored the interplay between factors.
Therefore, there is a need for a systematic theoretical basis to comprehensively explain all about e-

payments, especially e-payments in e-commerce.

There have been many domestic studies on e-payments. However, so far there has been no
comprehensive, complete, and up-to-date study on this issue. Moreover, in the process of reviewing

the relevant studies gave the author a lot of information in guiding future research.

5.2. Research orientation

One of the main goals of a systematic literature review is to "resolve ambiguities about
definitions and provide an integrated view of the current state of knowledge" [44]. Combining the

changes with findings from a systematic literature review, we identified three directions for future
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research that will have a major impact on the team's understanding of e-payments in ecommerce:
(1) Perform a multi-factor combination study to evaluate the effect of e-payments security on e-
commerce; (2) Use quantitative criteria combined with qualitative to identify the factors affecting e-
payment adoption in e-commerce. Below, we briefly discuss each research direction and offer initial

proposals that can serve as sources of ideas for future studies.

5.2.1. Perform a multi-factor combination study to evaluate the effect of e-payments security on e-commerce

Information and communication technology has changed how business models conducted,
primarily to automate existing business processes [45]. The number of internet users has been
steadily increasing, and this growth has provided encouragement and opportunities for global e-
commerce. Financial transactions are also increasingly turning from cash-based to electronic-based
systems, made it curious to investigate the information technology complexity impacts on the
business [3]. E-payment is an essential part of e-commerce transactions that include electronic
payment for buying and selling goods or services being offered by organisations over the internet.
The existence of e-commerce cannot be separated from the availability of e-payment) to create an
efficient, secure, and sufficient processing system [47]. The e-payment system has several favorable
characteristics, including security, reliability, scalability, anonymity, acceptability, privacy,
efficiency, and convenience [48]. E-payments have modified many opportunities and services for
customers offered by financial institutions [3]. According to Al-ma’aitah and Shatat [49], an e-
payment needs a set of safeguard mechanisms to ensure to protect and secure the customer

information and validate the financial transaction.

Reports on e-commerce security threats from the media can undermine trust in e-payment
security (EPS) and cause people to decline on the interpersonal trust that arises in human
interactions [46]. The emergence of e-payments security motivated many studies to investigate its
aspects such as user intention, user satisfaction, and the perceived obstacles to the technology behind
e-commerce's acceptance. Unfortunately, those studies focused more on identifying and giving a
little attention to exploring a fit model that explains its determinants and consequences [50, 51]. Since
then, in future studies, the authors are oriented to show how e-payments security affects e-

commerce.

5.2.2. Use quantitative criteria combined with qualitative ones to identify the factors affecting e-payment
adoption in e-commerce

The utilization rate of e-payment channels is less than their development rate [52]. Issues such
as data privacy, data security, and safety, information disclosure by sellers and third parties, remain
strong concerns in e-payment. These issues have a direct negative impact on utilizing e-payment
and the trust of customers [53]. Wan et al. [54] suggest that the factors influencing e-payment
utilization are easiness, valuableness, user-friendliness and reliability. Consumer trust is a special
factor affecting utilization of the e-payment channels [55]. As high security improves trust, the
perception of good security and trust will increase the use of e-commerce [48]. From there in future

studies, the authors aim to identify the factors affecting e-payment adoption in e-commerce.

5.3. Conclusion

The extent of the research, the publications, and the research techniques utilized by earlier
scholars are all highlighted in this study of historical research. In terms of the scope, more research
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is required on how to build user confidence in electronic payment systems, customer interest in
using these systems, the significance of security in these systems as it may affect user confidence,
and research on the potential growth of electronic payment systems. It is strongly advised that in
future research techniques, the data collecting employ different ways, enhancing and producing
answers to hidden difficulties about many concerns, particularly those with future electronic

payments.
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ABSTRACT

This study investigates the role that education plays in promoting sustainable lifestyles among
students in Ho Chi Minh City (HCMC), Vietnam. To acquire data from a representative sample of
students, a quantitative research design employing structured questionnaires was employed. The
focus of the study was to examine the direct relationship between education and sustainable living
behavior, as well as the mediating variables of consciousness, attitudes, beliefs, and personal
values. The results indicate that education has a significant direct effect on environmentally
responsible behavior. These results emphasize the significance of education in nurturing
environmental consciousness and promoting sustainable practices. The study contributes to an
understanding of the educational strategies and interventions that can effectively promote
sustainable lifestyles among students in HCMC, emphasizing the need to take contextual factors
and mediating mechanisms into account. Implications for policy include the significance of
increasing educational attainment and incorporating environmental education into the

curriculum in order to promote sustainable behavior change.

Keywords: sustainable behavior; education; theory of planned behavior; value-belief-norm

theory; environmental education; promoting sustainable behavior.

1. Introduction

Sustainability is a topic of rising importance worldwide, with many nations promoting
sustainable lifestyles and policies (Segovia-Villarreal & Rosa-Diaz, 2022; Rodriguez-Domenech et al.,
2019). There is a rising interest in promoting sustainability in Vietnam, with the government and
civil society groups pursuing many projects to encourage sustainable behavior (Asia News Monitor,

2020). Education has been highlighted as a crucial driver of sustainable behavior (Avelar & Farina,
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2022; Abbas et al., 2019), with research indicating a correlation between increasing environmental

awareness and pro-environmental behavior and higher levels of education.

Although studies have shown a correlation between education and eco-friendly practices
(Komenda & Monroe, 2023; Piao & Managi, 2023; Viviani, 2022; Tapia-Fonllem et al., 2017), there is
still a significant knowledge gap when it comes to the factors that mediate this connection. In order
to fill this void, this study will perform an empirical analysis of students in HCMC, Vietnam,

examining the role that awareness, attitudes, beliefs, and personal values play as mediators.

Rapid development, pollution, and resource depletion pose serious threats to the natural
environment of HCMC (Nguyen et al., 2023; Luong et al., 2020). Studying the function of education
in encouraging sustainable lifestyles among students is vital because it shapes students' attitudes,
beliefs, and behaviors towards sustainability. The purpose of this study is to shed light on the

particular ways in which a student's education impacts their sustainable living choices in HCMC.

This research is grounded in a number of theoretical frameworks, including the value-belief-
norm theory, the theory of planned behavior, and the self-determination theory. Schwartz's theory
of fundamental human values and the value-belief-norm theory both suggest that individual values
play a significant influence in promoting environmentally responsible actions (Schwartz et al., 2001;
Stern et al., 1999). Behavioural intentions, which in turn predict conduct, are determined by
attitudes, subjective norms, and perceived behavioral control (Ajzen, 1991). For lasting behavior
modification, "intrinsic motivation" and "self-determination" are essential, as proposed by the self-

determination theory (Van den Broeck et al., 2021).

Ultimately, this study aims to contribute to the expanding body of literature on sustainable
behavior and offer significant insights into the role of education in encouraging sustainable lives
among students in HCMC. Its findings may have significant consequences for politicians, educators,
and organizations working to encourage sustainable behavior and foster the development of a more

sustainable society.
2. Theoretical background and hypothesis development

2.1. Education’s Role in Encouraging Sustainable Lifestyles through Awareness, Attitudes, and
Beliefs

Education about sustainability has emerged as an essential part of the movement to encourage
people to adopt more eco-friendly ways of living, as it helps people develop the knowledge,
perspective, and values they will need to make better decisions about their consumption and other
environmental impacts (Ding et al., 2022; Jiang et al., 2022; Badea et al., 2020). Education also plays
a significant role in encouraging sustainable lifestyles by increasing knowledge about environmental

concerns, affecting how people think about those issues, and changing their behavior as a result (Ma
et al., 2023; Fiedler et al., 2021; Fisher-Maltese et al., 2018).

2.1.1. Theoretical Frameworks

According to the theory of planned behavior, attitudes, subjective standards, and perceived
behavioral control are all factors that might affect a person’s intention to engage in a certain activity

(Ajzen, 1991). This theory proposes that sustainable conduct may be encouraged by disseminating
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information about the benefits of caring for the planet, the promotion of mutually beneficial social

norms, and enhancing individuals’” perceptions of their agency (Kollmuss & Agyeman, 2002).

Value-belief-norm theory (Stern et al., 1999) suggests that per proponents of this idea, people’s
actions to protect the environment are influenced by their own set of values, their perceptions about
the state of the environment, and their sense of moral duty to do something (i.e., personal norms). It
is a guide for thinking about how schools might shape the development of morals and ethics that

support eco-friendly practices.

2.1.2. Environmental Problems Awareness

Educating people on the importance of protecting the environment is vital in encouraging
more eco-friendly practices. Many studies (for example., Ca & Danh, 2021; Johnson & Cincera, 2021)
have shown that environmental education programs favor pupils’ knowledge of ecological concerns
and foster pro-environmental attitudes. Increasing environmental awareness and concern can result
from educational initiatives informing people about environmental problems, including global

warming, biodiversity loss, and resource depletion (Luthy, 2019; Ghaderi et al., 2022).

In addition, education is a driving force in increasing people's understanding of environmental
issues and their possible effects on individuals and society (Nwachukwu et al., 2021; Teane, 2021;
Eppinga et al.,, 2019). Individuals acquire understanding of ecological systems, climate change,
biodiversity loss, and resource depletion through formal and informal educational contexts
(Demaidi & Al-Sahili, 2021). Education programs that emphasize environmental consciousness have
been found to improve students' familiarity with and aptitude for solving sustainability problems
(Sumrall & Sumrall, 2021). Education creates awareness by showing how human actions affect the

environment and inspires people to make positive changes (Cheng & Yu, 2022).

2.1.3. Attitudes Regarding Sustainable Ways of Living

A significant role in determining one’s choices and actions is played by sustainability
education in life. In recent studies, attitudes play a crucial role in determining an individual’s
intentions and actions (Su & Shi, 2023; Youn et al., 2021). Those who engage in sustainability
education hope to instill in their students’ values that place a premium on caring for the planet and
acting in a manner that minimizes it (Ronen & Kerret, 2020). According to the research mentioned
above, pro-environmental attitudes and a heightened feeling of environmental responsibility have
been found to result from participation in environmental education programs (Janmaimool &
Khajohnmanee, 2019). These beliefs have also been found to endure, demonstrating the potential for
education to have a long-lasting effect on people’s beliefs and behaviors related to sustainability
(Hay et al., 2019).

A person's perspective on eco-friendly practices can be greatly influenced by their educational
background. The opinions, feelings, and inclinations of an individual in regards to environmental
concerns are all included in their attitude (Baierl et al., 2022; Alajarvi et al., 2021). It has been
discovered that pro-environmental values and a sense of responsibility towards the environment
are fostered through educational programs that incorporate sustainability principles (Siegel et al.,
2018; Kollmuss & Agyeman, 2010). For instance, studies show that youth-oriented environmental
education programs can increase the likelihood that students would adopt sustainable practices
(Basheer et al., 2023; Murphy et al., 2021; Boca & Saragl, 2019).
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2.1.4. Beliefs Regarding Sustainability

Environmental beliefs greatly influence sustainable activities, such as confidence in one’s
ability to make a difference and appreciation how many ecological systems are interdependent
(Leonidou et al., 2022). Sustainability education may encourage these views, allowing students to
investigate the link between their activities and their larger environmental surroundings (Jordan,
2022). Research has shown that environmental education programs may greatly increase people’s

ecological attitudes and openness to adopting sustainable activities (Jeronen et al., 2017).

Education has the ability to shape an individual's worldview and ethical framework in relation
to sustainability by influencing their beliefs and values (Hess & Maki, 2019). By examining the
interrelationships between society, the economy, and the environment, education can foster a
transition toward a more ecologically conscious mentality (Palmer, 1998). Educational interventions
that integrate ethical considerations and emphasize social and environmental justice have been
shown to contribute to the development of values compatible with sustainable living (Lin et al.,
2021). These values, which include equity, stewardship, and intergenerational responsibility, are

essential for promoting sustainable behavior and decision-making (Reddy, 2021).
Based on the above research, we suggest the following hypothesis:

H1: Education will have a positive impact on awareness, attitudes, and beliefs around sustainability by

encouraging sustainable lifestyles.

H2: Awareness, attitudes, and beliefs will have a positive impact on sustainable living behavior.

2.2. Education’s Role in Encouraging Sustainable Lifestyles through Personal Values

Promoting sustainable lifestyles requires fostering personal values that support
environmental stewardship and responsible consumption (Jasrotia et al., 2023). The role of
education in shaping these values is crucial, as it contributes to the development of individuals who
are environmentally aware and committed to sustainable practices (Delia & Krasny, 2018). This
section examines the relationship between education and personal values in encouraging

sustainable lifestyles.

2.2.1. Theoretical Frameworks

Value-Belief-Norm Theory (Stern et al., 1999): This theory posits that individuals” environmental
behaviors are driven by their values, environmental beliefs, and the perceived moral obligation to
act (i.e., personal norms). In sustainability education, this theory provides a framework for
understanding how education can influence the formation of values that promote sustainable

lifestyles.

Schwartz’s theory of basic human values (Schwartz, 1977) suggests that ten basic human
values are organized into a circular structure, with values that are similar in motivation located close
together and values that are opposed in motivation at opposite ends. The theory can be used to
examine the role of education in promoting specific values associated with sustainability, such as

universalism and benevolence.

2.2.2. Personal Values and Sustainability Education

Values are essential in determining how people behave and make choices, particularly those

that affect sustainability (Rickaby et al., 2020). According to research, universalism, altruism, and
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self-transcendence positively correlate with pro-environmental behavior (Katz-Gerro et al., 2017;
Delistavrou, 2021). Sustainable practices and ecologically conscious behavior are encouraged via
sustainability education (Cotton & Winter, 2010; Nowotny et al., 2018; Wamsler, 2020).

Studies show that these pro-environmental beliefs might evolve due to environmental
education programs. Studies have shown, for instance, that involvement in environmental
education programs may raise the value of universalism and self-transcendence ideals (Dervisolu &
Tankus, 2015; Barton & Hart, 2023).

Furthermore, educational strategies emphasizing reflection, critical thinking, and experiential
learning can be particularly effective in developing character traits promoting sustainability (Seidel
et al., 2018; Briede & Drelinga, 2020). These methods encourage a better feeling of accountability and
dedication to sustainable practices by allowing students to reflect on their values and beliefs and

their activities’ social and environmental repercussions (Bertossi & Marangon, 2022).

Education uses a variety of methods to instill individuals with lasting values. One approach is
value-based education, which explicitly incorporates values related to sustainability into
educational curricula and programs (Moorthyet al., 2021). Such educational initiatives aim to
cultivate an individual's ethical framework and awareness of environmental responsibility (Subakir,
2020). Promoting transformative learning experiences, in which students reflect critically on their
values, beliefs, and assumptions and investigate alternative perspectives that emphasize
sustainability, is another strategy (Avsec & Ferk Savec, 2021; Cottafava et al., 2019). Research
indicates that transformative learning experiences can result in adjustments in personal values and

subsequent changes in behavior (Spieles, 2017).

2.2.3. Personal Values and Sustainable Lifestyle Behaviour

According to self-determination theory (SDT), people are driven by three fundamental
psychological needs: autonomy, competence, and relatedness. According to Deci and Ryan (1985),
these demands must be met for an individual to participate in intrinsically motivated behavior.
When individuals participate in actions consistent with their personal beliefs, they are more likely
to experience autonomy and competence, which can boost their intrinsic desire to engage in
sustainable behavior (Schultz et al., 2008).

Empirical data is supporting the connection between individual values and sustainable living
practices. Studies have demonstrated, for instance, that those with environmental values are more
likely to engage in pro-environmental behavior (Vukeli¢ & Roncéevi¢, 2021). In addition, research has
shown that values that stress benevolence and community are connected with environmentally
responsible behavior (Faiola et al., 2019). In addition, research indicates that people who view their
actions as consistent with their beliefs are more likely to engage in sustainable actions (Sharma &
Jha, 2017).

Based on the literature review and the proposed research framework above the following

hypothesis are as a result of this formulated:

H3: Sustainable lifestyles via education will have positive impact on personal value around

sustainability
H4: Personal values have positive impact on sustainable living behavior.

H5 Sustainable lifestyles via education will have positive impact on sustainable living behavior
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Figure 1. Proposed Research Model

3. Methodology

3.1. Sample

We prepared 250 questionnaires. The overall response rate was 100%. After checking and
selecting the data, we deleted 12 incomplete questionnaires. The final sample of 238 undergraduate

students came from several different universities in Ho Chi Minh.

3.2. Measurement

For this study’s variable measurement, a questionnaire will be administered. The
questionnaire will be divided into two major sections: the respondents’ profiles and their
environmental awareness and sustainable behavior, and the variables under investigation, which

will include questions on:

¢ Education promoting sustainable lifestyles, coding as EDU — developed by Ajzen
(1991); McKenzie-Mohr & Smith (1999); Mochizuki & Fadeeva (2010); Gifford &
Nilsson (2014); Wals (2014);

e Awareness, attitudes, and beliefs regarding sustainability, coding as AAB — developed
by Lorenzoni et al. (2007); Whitmarsh & O’Neill (2010); Poortinga et al. (2013);

¢ Personal values regarding lifestyle behavior, coding as PER — developed by; Maio &
Olson (1998); Stern et al. (1999); Schultz et al. (2004); Han et al. (2010); Jansson et al.
(2011);

¢ Sustainable lifestyle behavior, coding as SLB - developed by Bandura (1997);
Gatersleben et al. (2002); Steg et al. (2005); Bamberg & Moser (2007); Steg & Vlek (2009);
Abrahamse & Steg (2009).

Our survey will measure all factors using a five-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree). It will determine the degree to which respondents agree or disagree
with each statement.

SPSS (version 20) was utilized for descriptive statistics (e.g., variable mean, standard
deviation) and AMOS for Structural Equation Modeling (SEM). SEM is a multivariate statistical
approach combining factor and multiple regression analyses. It is employed in the social and

behavioral sciences to examine structural correlations backed by theory. This technique solves the
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primary constraints of traditional regression models by simultaneously estimating many linked

correlations between dependent and independent variables (Henseler et al., 2009; Christ et al., 2014).
4. Results

4.1. Demographic Profiles of Respondents

52.1 percent of the 238 respondents were male, while 47.9 percent were female. The majority
(32.8%) were between the ages of 29 and 33, a few (28.2%) were between the ages of 18 and 23, a
smaller amount (24.4%) were between the ages of 24 and 28, and the remainder (14.7%) were older
than 34. 39.9 percent of the student population possessed a Bachelor’s degree. Another 29% held a
Master’s degree. Few (15.5%) of the population held a Diploma, while 15.5% held other educational
certificates. In terms of the residential situation, 46.6% resided with roommates. Few (37%)

individuals lived alone, while 16.4 lived in families.

4.2. Mesurement Model Testing

The factor analysis was conducted using principal axis factoring and promax rotation. The
independent and dependent variables (the SLB) were listed in Table 1. All factor loadings ranged
from 0.53 to 0.91. Two items (ex. EDU1, EDU4) with inadequate measurement properties were

eliminated from the analysis.

The factor analysis results demonstrated that AAB items such as AAB1, AAB3, and AAB4 are
relatively low compared to other constructs. Each scale’s Cronbach’s alpha reliability was greater
than 0.7, confirming the internal consistency of each construct. As demonstrated in the literature
review, it is believed that there were some problems with the AAB construct’s face validity and

content validity.

4.3. Confirmatory Factor Analysis (CFA)

Both the convergent and discriminant in the CFA were evaluated for validity. As shown in
Table 1, the composite reliability (proposed by Fornell and Larcker 1981) was also calculated, with
values ranging from 0.80 to 0.90. Figure 2 demonstrates that all factor loadings were statistically

significant, with a p-value of 0.05 (Hair et al., 2014).

All of the scales’ convergent validity was satisfactory, with the average variance extracted
falling within the range of 0.46 and 0.7 (see Table 1). Chi-square, the Goodness of Fit Index (GFI), the
Tucker-Lewis Index (TLI), the Comparative Fit Index (CFI), and the Root Mean Square-Error of
Approximation (RMSEA) were among the goodness-of-fit metrics we used to examine our
measurement model as proposed by Bentler (2007). The results were excellent across the board (chi-
square = 452.951 (p = 0.000); GFI = 0.838; TLI = 0.876; CFI = 0.893; RMSEA = 0.086).

Table 1. Factor Analysis, Reliability, Composite Reliability, and Average Variance Extracted

Factor
EDU AAB PER SLB

Code Items

I try to reduce my consumption of
SLB1 0.912

single-use plastics.
I make a conscious effort to reduce

SLB5 0.903
my water usage.
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Factor

Items
EDU

AAB

PER

SLB

SLB3

SLB4

SLB7

SLB6

SLB2

PER5

PER4

PER1

PER2

PER3

EDUS5

I try to buy products with
environmentally-friendly
packaging.

I regularly turn off lights and
unplug electronics when not in use.
How easy or difficult is it for you to
make sustainable lifestyle choices?
How confident are you that you
can consistently perform
sustainable lifestyle behaviors in
different situations?

I often use public transportation,
walk, or bike instead of driving
alone.

To what extent do you prioritize
sustainability when making
decisions about purchases or
consumption?

How much do you agree with the
statement, “Living a sustainable
lifestyle is consistent with my
personal values”?

To what extent do you agree with
the statement, “I believe it is
important to protect the
environment for future
generations”?

How important is it to you to live a
sustainable lifestyle?

How often do you engage in
sustainable behaviors such as
recycling, reducing water usage,
and conserving energy?

To what extent do you feel that
your education has provided you
with the necessary tools (skills,
knowledge, and resources like 0.870
access to information, technical
expertise, financial resources,

supportive social networks, or
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0.782

0.758

0.697

0.639

0.800

0.700

0.689

0.644
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Code

Factor

Items
EDU

AAB

PER SLB

EDU3

EDU2

AAB5

strategies) to overcome barriers to
sustainable behavior?

To what extent do you feel that
your attitudes towards
sustainability have changed as a 0824
result of your education?

To what extent do you feel that you
have the knowledge and skills 0.843
necessary to make sustainable

choices?

To what extent do you believe that

individual actions can contribute to

addressing sustainability

challenges? (beliefs item)

0.797

AAB2

AAB4

AAB3

AAB1

I believe that it is important for me
to reduce my energy consumption
to help protect the environment.
(beliefs item)

I am willing to pay more for
products that are environmentally
friendly. (attitudes item)

I feel a personal responsibility to
take actions that promote
sustainability. (attitudes item)

I am aware of the impact that my
daily activities have on the

environmen