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Abstract Digital transformation is the application of technology to all aspects of
the business. If this process is effective, it will completely transform the business
operation, then it will increase the business efficiency. The studymeasures the factors
affectingdigital transformation and the impact of digital transformationon innovation
and firm performance. Using quantitative methods based on data of 180 Vietnamese
enterpriseswith digital transformation, the results show that there are four factors that
influence Digital Transformation: IT Capability, Digital Business Strategy, Human
resource capability, Organizational Culture. Among these four factors, the research
findings also confirm that digital transformation has a direct impact on innovation
and firm performance. Based on these findings, some specific policy implications
will be proposed in order to make firm performance more effective.

1 Introduction

Digital Transformation has gained great research interests in both academia and
practice. There are many concepts of digital transformation. According to Hess
[13], “Digital transformation is concerned with the changes digital technologies
can bring about in a company’s business model, which result in changed products or
organizational structures or in the automation of processes. These changes can be
observed in the rising demand for Internet-based media, which has led to changes
of entire business models”. Another concept of digital transformation from Gartner,
digital transformation is the use of digital technologies to change business models,
create new opportunities, revenue and value. According to Microsoft, digital trans-
formation is a rethinking of how organizations gather people, data, and processes to
create new values. This research uses the concept of digital transformation in enter-
prises as the process of changing from the traditional model to digital businesses by
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applying new technologies such as big data (Big Data), Internet of Things (IoT),
Cloud computing ... change the way of management, leadership, work processes,
corporate culture to create new opportunities and values. The wave of digital trans-
formation has been promoting very strongly in organizations and business in many
countries around the world. Successful digital transformation can bring organiza-
tions closer to customers and help create new values for business development by
creating new business opportunities and new strategies (Berman) [3]. Digital trans-
formation has helped businesses in improving production and profit growth. It not
only supports business, but also promotes growth and it is a source of competitive
advantage. Nowadays, digital transformation (DT) is an inevitable trend because of
the rapid change in customers’ demands due to the level of technological changes
and market competition. This trend not only creates opportunities for countries and
organization to move forward but also poses a risk of being left behind in the 4.0
industries. However, digital transformation in businesses is a difficult, complex pro-
cess with low success rate. The fact that only 11% of surveyed enterprises succeed
in DT (Forrester’s 2016) has posed a big question of what makes some businesses
digitize successfully and become prosperous while many other businesses are left
behind in the digital transformation race for both researchers and business executive.
For transition economy like Vietnam now a days, technology development is cur-
rently at an early stage. Vietnamese businesses have initially invested in technology
to carry out digital transformation but the level of success is not high. At present,
there have not been many specific studies on digital transformation, the impact of
digital transformation on innovation and operational efficiency. This study is con-
ducted in the context of Vietnamese businesses, in order to identify and evaluate the
influence of factors affecting the successful digital transformation. At the same time,
this research also assesses the impact of digital transformation on innovation and
performance in businesses at firm level.

2 Model and Research Hypotheses

2.1 Critical Success Factors in Digital Transformation

Digitalization has fundamentally changed the business, human resource as well as
social models. Therefore, digital transformation is inevitable. Businesses must cope
with challenges and take advantage of opportunities with an appropriate strategy.
Many factors influencing the success of digital transformation in businesses such as
strategy, human resource, culture, and Information Technology (IT) capability have
been pointed out bymany previous studies. Kane [16] found out that it is the strategy,
not technology, that leads the digital transformation process. Strategy plays an impor-
tant role in the digital transformation process of enterprises. Strategy to lead a digital
transformation process towards success as vision, scope, goals, roadmap of imple-
mentation. Someother studies have shown that corporate culture considerably affects
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the success of digital transformation. According to the findings of Hartl and Hess
[12], businesses with a high degree of openness (openness to new ideas, willingness
to change, customer centered) will promote the willingness to accept, implement,
change thinking, thereby helping businesses master the digital transformation pro-
cess successfully. Human resources also have the impact on the success of the digital
transformation process. According to Horlacher [14], the most important influencing
factor in the personnel group is chief digital officer, who directs and manages the
process of digital transformation. Then, factors affecting digital transformation in
the company are ability, skills and resistance (Petrikina et al.) [21]. Additionally,
Piccinini [22] showed the importance of attracting, recruiting, and keeping people
with new talents and the ability to proficiently integrate digital technology with busi-
ness know-how. Technology also plays an important role in digital transformation.
Technology creates new business opportunities and new strategies. It not only sup-
ports business, but also promotes growth and is a source of competitive advantage.
Technology in DT is IT capability. IT capability included IT Infrastructure capa-
bility, IT business spanning capability, and IT proactive stance. IT capability is the
basic platform for digital transformation. The study of Nwankpa and Roumani [19]
affirmed the impact of IT capability to the success of digital transformation in busi-
nesses. By overview, the main Critical Success Factors (CSFs) are IT Capability,
Digital Business Strategy, Human resource capability, Organizational Culture. In
the context of Vietnamese enterprises in the early stages of digital transformation.
According to the report “Readiness for the Future of Production Report 2018” pub-
lished by theWorld Economic Forum (WEF) in January 2018 [17], Vietnam is not in
the group of countries ready for the future production. In particular, some indexes are
weakly evaluated such as “Technology and innovation index” ranked 90/100; The
index “Human capital” is ranked 70/100. Component indicators such as “Firm-level
technology absorption”, “Impact of ICTs on new services and products”, “Ability to
Innovate” ranked 78/100, 70/100 and 77/100. There will be many factors that affect
successful digital transformation’firm in Vietnam that need to be tested. Therefore,
it can be hypothesized:
H1: IT capability of businesses has a positive relationship with digital
transformation.
H2: Corporate culture has a positive relationship with digital transformation.
H3: Enterprise human resources have a positive relationship with digital
transformation.
H4: Enterprise strategy has a positive relationship with digital transformation.

2.2 The Relationship Between Digital Transformation and
Innovation in Firms

According to Daft [10], innovation is the creation and discovery of new ideas, prac-
tices, processes, products or services. In the context of increasingly competitive
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business, innovation is recognized as a key determinant for businesses to create sus-
tainable values and competitive advantages (Wang and Wang) [25]. Innovation can
be classified into two levels: improvements and new directions (Verganti) [24]. Díaz-
Chao [11] shows that businesses which have implemented digital transformation can
introduce new practices and innovation initiatives in their business operations. This
relationship in the context of Vietnamese enterprises will be verified through the
hypothesis:
H5: Digital transformation has a positive effect on innovation in businesses

2.3 The Relationship Between Digital Transformation and
Firm Performance

Firm performance is a general quality indicator that involves many different factors,
and it reflects the level of input usage of the business. The firm performance is often
expressed through characteristic indicators such as profit, growth and market value
(Cho and Pucik) [9]. In other words, firm performance is ameasure of how businesses
can meet their goals and objectives compared to their competitors (Cao and Zhang)
[8] .When digital transformation is successful at higher levels, businesses can achieve
the goal of improvement in providing products and services to customers through
the enhancement in the ability to customize products or services to each customer,
thereby improving customer satisfaction and reducing selling costs. That equals
increased business efficiency (Brynjolfsson and Hitt), (Nwankpa and Roumani) [6,
19]. Therefore, the hypothesis is:
H6: Digital transformation has a positive effect on firm performance

2.4 The Relationship Between Innovation and Firm
Performance

The impact of innovation on firm performance has been shown by many studies.
Innovation improves firm performance, adds potential value and brings invisible
resources to businesses (Wang andWang) [25]. The more creative businesses are the
more responsive to customer needs and can develop more possibilities that lead to
better performance (Calantone) [7]. Therefore, the hypothesis is:
H7: Innovation has a positive effect on firm performance
The research model is proposed in Fig. 1:
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Fig. 1 Proposed research model

3 Data and Methodology

3.1 Data Measurement

In this study, these concepts including IT Capability, Digital Business Strategy,
Human resource capability, Organizational Culture, Digital Transformation, Inno-
vation, Firm Performance will be used as variables in research model. All the scales
of these variables are inherited from previous studies and adapted to the context of
Vietnam. 5-point Likert scale is used to evaluate these above variables, where 1 is
completely disagree and 5 is completely agree. The scale of the variable IT Capabil-
ity (IT) is inherited from the scales of Bharadwaj [5], Nwankpa and Roumani [19]
which include 03 observed sub-variables. The scale of the variable Digital Business
Strategy (DS) is inherited from the scales of Bharadwaj et al. [4]which include 04
sub-variables. The scale of the variable Human resource capability (HR) consists of
04 observed sub-variables is inherited from the findings of the study by Kane (2015)
[16]. The scale of the variable Organizational Culture (OC) is inherited from the
research findings of Hartl and Hess [12] which including 05 scales. The scale of
the variable Digital Transformation (DT) consists of 03 observed variables inherited
from the research findings of Aral and Weill (2007) [2]. The scale of the variable
Innovation (IN) consists of 02 observed variables inherited from the research find-
ings of (Hsu & Sabherwal, 2012) [15]. The scale of the variable Firm Performance
(FP) variable is inherited from the research findings of Nwankpa and Roumani [19].
The measurement scale and references are shown in Table1.

The survey questionnaire was designed based on the observed variables measured
in the model. In addition, the survey also had other questions such as business size,
business lines, . . ..
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Table 1 Measurements

3.2 Data Collection

The sample of the survey are Vietnamese firms which have been implementing dig-
ital transformation from January 2019 to March 2019 by direct survey. The subjects
of these firms’ surveys are chief digital officers or project leaders of digital trans-
formation. The sample results include are 180 valid forms included in the analysis.
Sample characteristics are shown in Table 2.

3.3 Methodology

After having the data, SPSS 20 & AMOS 20 were used to test the hypothesized
relationships in the research model as well as evaluate the reliability of measurement
scale based onCronbachAlpha reliability coefficients, EFAandCFA,SEMBayesian.
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Table 2 Sample
characteristics

4 Results

4.1 Reliability of Measurement Scales

A reliability test of scales is performed with Cronbach’s Alpha reliability coefficient
and 02 scales—DS4 and OC5 are eliminated because their item-total correlations are
less than 0.3. Removing these 2 scales to test the reliability of the remaining scales
with the Cronbach’s Alpha reliability coefficient, all observed variables are found
to have item-total correlations greater than 0.3 and the Cronbach’s Alpha reliability
coefficient of all factors is greater than 0.6 so the scales of the components DS, OC,
HR, IT, DT, IN, FP are all accepted and included in the next factor analysis. Detailed
results assessing measurement scale by Cronbach Alpha reliability for the 2th time
is shown in Table3.

Table 3 Results assessing
measurement scale by
Cronbach Alpha reliability
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Table 4 KMO and Bartlett’s
test

Table 5 Total variance
explained

4.2 Exploratory Factor Analysis

The exploratory factor analysis (EFA) is used to reassess the degree of convergence
of observed variables by components. Research on the implementation of KMO test
and Bartlett’s test in factor analysis shows that KMO coefficient = 0.787 > 0.5,
Bartlett’s test value is significant (Sig.=0.000 < 0.05) indicates that an EFA factor
analysis is appropriate (Table4).

Indicators all have factor loadings“Factor loading”> 0.5.AtEigenvalues greater
than 1 andwith factor extraction used as PrincipalAxis Factoring (PAF)withVarimax
orthogonal rotation, factor analysis extracted 7 factors from 24 observed variables
and with the extracted variance at 72% (greater than 50%), which is satisfactory
(Tables5 and 6).

4.3 Confirmatory Factor Analysis (CFA) and Structural
Equation Model (SEM)

Confirmatory Factor Analysis (CFA): Based on the result of EFA: 4 factors (14
observed variables) affecting successful Digital Transformation (3 observed vari-
ables), Digital Transformation impacts on Firm Performance (4 observed variables),
Digital Transformation impacts on Innovation (2 observed variables), Innovation
impacts on Firm Performance, study Confirmatory factor analysis (CFA) the first
time by AMOS 20 software. Result of the CFA has all observed variables’s weight
are allowed standard (>= 0.5) so that scale achieves convergence value (Anderson
and Gerbing)[1]. The Result of CFA is shown in the following Fig. 2 and Table 7:
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Table 6 Result of explore
factor analysis EFA

SEM Structural Equation Model: SEM analysis was performed on AMOS 20 soft-
ware of which the results are shown in Fig. 3.

The SEM results (Fig. 2) show that the weights of the observed variables all
reached the standard level allowed (>= 0.5) and statistically significant with the p-
values all equal to 0.000. Thus, it is possible to conclude that the observed variables
used to measure the component variables of the scale achieved convergent validity.
SEM shows that the model has 223 degrees of freedom, chi-squared test statistic
= 274.933 with p-value = 0,000 < 0.05; Chi-square/df = 1.233 which satisfies the
<3 requirement and indicators show that the model is compatible with market data
(CFI=0.971;TLI=0.967;GFI=0.885 andRMSEA=0.036<0.08). The components
of the variables DS, OC, HR, IT, DT, IN, FP have no correlation between the errors
of the observed variables, so they all achieve the unidirectional property. In addition,
the study examined the discriminant value of concepts in themodel. The results show
that the concepts in the model achieve discriminant validity.

4.4 Hypothesis Testing

In order to test the hypotheses of the research model, the research conducted tests
by using Bayesian SEM. In Bayesian SEM, all estimated coefficients are reported in
terms of posterior distribution. Parameters significance testing can be conducted by
using 95% confidence interval which is the lower limit percentiles of 2.5% and the
upper limit percentiles of 97.5% of the posterior distribution (Ntzoufras) [18]. The
significance of a parameter depends onwhether or not a zero value lies in a confidence
interval (Sari, Wardhani and Astutik) [23]. If a confidence interval does not contain
a zero value, the parameter is significant. Otherwise, if the zero value is included
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Fig. 2 CFA Model

Table 7 Synthetic reliability
and extracted variance

in the confidence interval, the parameter is not significant or has no effects on the
dependent variable. The parameter significance testing can be carried out on both the
measurement model and the structural model. In the measurement model, a signifi-
cant indicator means it is acceptable to measure the corresponding latent construct.
In the structural model, the parameter significance testing can determine whether
there is significant influence between the latent constructs. The regression weights
and the associated 95% confidence intervals between the measurement indicators
and corresponding latent constructs and between the latent constructs are shown in
Tables8 and 9, respectively. From the results presented in Table9, the factor loadings
are all significant at the 5% level. While, from the results of the structural model as
shown in Table9, it is known that of the seven parameters tested, six parameters
were recognized as significant. It can be concluded that hypotheses 1, 2, 3, 4, 5
and 6 were supported, while hypothesis 7 was not supported. Hypothesis 7, stat-
ing that Innovation has a significant effect on Firm Performance, is not supported
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Fig. 3 Analysis results structural equation model

by the regression weight of IN on FP with a confidence interval from −0.114 to
0.365. For Hypothesis 1, which addressed that IT Capability has a significant effect
on Digital Transformation, the confidence interval for the regression parameter is
from 0.043 to 0.265, significantly larger than zero. Hypothesis 2, which asserted
that Organizational Culture has a significant effect on Digital Transformation, has a
confidence interval between 0.144 and 0.383, a parameter significantly greater than
zero. Support was found for Hypothesis 3, stating that Human resource capability
can significantly affect Digital Transformation, with the confidence interval range
from 0.098 to 0.363. Hypothesis 4, which asserted that Digital Business Strategy
has a significant effect on Digital Transformation, has a confidence interval between
0.143 and 0.337, a parameter significantly greater than zero. Support was found for
Hypothesis 5, stating that Digital Transformation can significantly affect Innova-
tion, with the confidence interval range from 0.355 to 0.748. Finally, Hypothesis 6
was supported, which said that Digital Transformation has a significant effect on
Firm Performance, with a confidence interval between 0.09 and 0.572. So, these
six hypotheses are supported. The final research model is shown in Fig. 4 and the
standardized weights SEM are shown in Table 10.
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Table 8 Bayesian SEM
measurement model results

Table 9 Bayesian SEM
results hypotheses testing

Fig. 4 The final research model

Table 10 The standardized
weights SEM
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5 Discussion

This study explores the factors affecting successful digital transformation and tested
the relationship between digital transformation, and innovation and business effi-
ciency. IT Capability, Digital Business Strategy, Human resource capability, Organi-
zational Culture all positively affect Digital Transformation. Digital Transformation
positively affect Innovation and Firm Performance. Innovation also positively affects
Firm Performance. This result is consistent with published studies (Osmundsen,
Nwankpa and Roumani, Kane and Díaz-Chao) [11, 16, 19, 20].

Research results show that the 04 factors including Digital Business Strategy,
Organizational Culture, Human resource capability, IT Capability affect Digital
Transformation in descending levels of impact. Among four factors,Digital Business
Strategy has the greatest positive impact on Digital Transformation at coefficient of
0.387 (Table 10). Organizational Culture has the second greatest positive impact on
Digital Transformation at 0.366 standard units (Table 10). This result is consistent
with the research findings ofKane,Hartl andHess [12, 16]. For businesses, if strategy
is like the “Seed” then culture can be considered the “Land”. If the “Land” is not
favorable, no matter how hard one tries, the “Seed” cannot germinate and grow, and
vice versa. In Digital Transformation, if these two factors are not combined well
in businesses will lead to disorientation and the digital transformation process of
businesses will inevitably fail.

Human resource capability is the third factor affecting digital transformation at
coefficient of 0.280. And an interesting result is that IT Capability is the factor least
affecting digital transformation at coefficient of 0.188 (Table 10). These results are
consistentwith the research findings ofHorlacher, Petrikina et al. Piccinini, Nwankpa
and Roumani and Kane [14, 16, 19, 22]. Everything is based on technology founda-
tion. Nomatter what product or service is created, technology should be applied. The
beginning of the technology era with new rules has reset the definitions of demand
and market for all industries. In the digital business model, technology creates new
opportunities and brings value to the business vision for each business segment.
Technology creates a competitive advantage through which business practice and
management will have a clearer view of the market and the current capabilities of the
company. However, digital transformation must be executed in not only the employ-
ees’ mindsets but also, in the way they approach and solve problems daily and hourly.
At a business whose employees do not have digital thinking, and culture does not
foster innovation, modern technology cannot create sustainability and development
for the business.

The research findings also show that successful Digital Transformation has a
significant impact on Innovation at coefficient of 0.528 (Table10). This result is con-
sistent with the research findings of Díaz-Chao [11], Nwankpa and Roumani [19].
Successful digital transformation helps businesses promote innovation and creation
of products and services. Digitizing businesses helps business leaders analyze and
measure markets and customers, and compete better. Based on the information, busi-
nesses can create better products and services than the current ones. The research
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findings show that successful Digital Transformation has an immense impact on
Firm Performance at coefficient of 0.351. This result is consistent with the research
findings of Nwankpa and Roumani [19], Brynjolfsson and Hitt [6]. Digital transfor-
mation helps businesses achieve many encouraging results such as: Cost reduction;
Customer strategy improvement; Operating system consolidation; Better analysis;
More focus on potential customers; New products/services; Accurate market seg-
mentation; Global customer experience; Increase in agility and innovation. These
research findings are empirical evidences demonstrating the benefits of digital trans-
formation on firm performance.

6 Conclusions

These research findings are empirical evidence showing the strong impact of many
factors on digital transformation success in businesses including Digital Business
Strategy, Organizational Culture, Human resource capability, IT Capability. Among
all factors, strategic and cultural factors have greater impacts than technology capa-
bility. The study also measured the effect of digital transformation on corporate
performance and innovation and the effect of innovation on firm performance.

Based on the research results, some solutions should be recommend to help Viet-
namese enterprises convert successfully to contribute to promoting innovation and
improving operational efficiency as follows:

Firstly, Vietnamese enterprises need to be well aware and appreciate the role of
digital transformation in the current industrial revolution 4.0. Shifting numbers is
not only an indispensable trend, in today’s digital era, which is an opportunity for
businesses to surpass the industrial revolution 4.0, but also a risk of being left behind
and being left further away for those are not related to it . Digital transformation
is not simply a higher level of application and development of information and
communication technology (ICT), but a strategy for digital data and technology to
transform of model, process, product as well as output of production and business
processes in the enterprise.

Secondly, strategy is a key factor determining the success of the digital transforma-
tion process of the business. Traditional strategy is no longer appropriate. Instead, an
effective digital technology strategy creates initial experiences and integrates those
experiences into the strategic process. In addition, high-ranking leaders of enter-
prises need to change their thinking about the digital transformation of enterprises,
and also orient digital strategy thinking to create new opportunities, new business
strategies to promote growth and creation that, in turn, create competitive advantage
for businesses.

Thirdly, digital transformation is not only an activity to optimize workflows,
increase productivity, generate profits but also be the cultural foundationof a business.
And that culture must be built and practiced within a long and persistent strategy.
In Vietnam, the coordination between strategy and culture in general and in digital
transformation in particular has many difficult problems. In digital transformation,
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businesses need to build an effective cultural strategy according to these steps: (1) The
enterprises should identify the “Objectives—Vision—Core values” of the business in
digital transformation and put them into practice. The strategy is builtwith clear scope
and objectives, supported by leaders—visionaries, who always promote and build a
variable and innovative corporate culture; (2) They should recruit employees who are
capable of complementing each other. Upon corporate culture established to promote
innovation, risk tolerance, businesses need to focus on recruiting, attracting and
retaining talents with the deepest commitment to digital progress (deeply committed
to digital progress); (3) they should use tools to measure and evaluate results. When
the strategy is established, the business needs to review how the established goals
are performed to evaluate the results and effectiveness. Digital transformation is not
only an activity to optimize workflows, increase productivity, create profits but above
all, it must be the cultural foundation of a business. And that culture must be built
and practiced within a long and persistent strategy.

Fourthly, in order to transform successful, it is also necessary to implemented
supporting policies from the government to have a synchronous, connected and effi-
cient digital transformation. These solutions on transforming the digital economy,
developing digital infrastructure, developing a digital work force, building a legal
environment will ensure safety and reliability for enterprises to carry out digital
conversion.

Despite the extreme effort in doing research, it still has many obvious limitations.
The biggest and most obvious limitation is that the sample size is quite small due
to the small number of businesses involved in digital transformation and surveyed.
In the future, when the number of businesses implementing digital transformation
successfully increases, the next research will focus on developing in the direction
of: (1) Research on different types of businesses. (2) Additional research on factors
affecting digital transformation in businesses.
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