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Abstract

This study examines the influence of digital capabilities and business synergy
on digital transformation in higher education institutions facing rapid
technological change. Universities are increasingly expected to adapt by
strengthening their ability to use digital technologies while maintaining
effective coordination across organizational units. Digital capabilities reflect
the skills, knowledge, and readiness of institutions in utilizing technology,
while business synergy refers to the alignment and collaboration among
internal functions to support common goals. A total of ninety respondents from
several universities were selected through purposive sampling, ensuring their
relevance to digital practices and institutional development. The data were
processed using Smart Partial Least Squares (Smart PLS) to evaluate the
structural model and test the relationships between variables. The findings
show that digital capabilities have a positive and significant effect on digital
transformation. Business synergy also demonstrates a significant influence,
indicating that coordinated efforts across departments support smoother
implementation of digital initiatives. These results indicate that university
performance in the digital era depends on the ability to strengthen
technological competence and maintain strong internal collaboration.
Institutions that are able to integrate both aspects tend to achieve more
effective and sustainable transformation outcomes.
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1 | INTRODUCTION

In an era of rapid digital transformation, higher education institutions are required to develop a strong digital
orientation, referring to strategic direction and institutional readiness to integrate digital technologies into all
operational and academic activities. Digital orientation involves not only the adoption of technology but also a proactive
stance in building digital competencies, supporting infrastructure, and an organizational culture that encourages
innovation. Chounta et al. (2024) indicate that the use of digital technology has become a key factor in improving students’
academic performance. In addition, the shift toward more integrated and digital-based systems has improved
effectiveness across various dimensions in higher education, including teaching, administration, finance, curriculum,
human resources, and information management. These developments support the view that digital transformation
directly enhances institutional efficiency and service effectiveness (Ramadania et al., 2024).

Digital transformation refers to the integration of digital technologies into all aspects of an organization to create
value, improve efficiency, and respond to changing societal and technological demands. It emphasizes the strategic role
of emerging technologies and supports successful digital innovation. Through this process, organizations combine
various digital technologies to achieve superior performance and sustainable competitive advantage. This transformation
affects multiple dimensions, including business models, customer experience, and operational processes, while also
influencing people and networks (Seres et al., 2018). The process involves not only technological adoption but also
changes in strategy, structure, and organizational culture. In universities, digital transformation includes the integration
of technology to improve teaching and learning processes as well as administrative efficiency (Bond et al,, 2018). As a
result, digital transformation in higher education involves structural, cultural, and strategic adjustments to improve
educational quality, management efficiency, and institutional competitiveness.

Digital capabilities represent another important factor influencing university performance. Although widely
discussed in business and management literature, the concept also applies to higher education. University performance
can be assessed through various indicators, such as student achievement, teaching effectiveness, research productivity,
learning innovation, managerial efficiency, institutional reputation, and global rankings (Kastelli et al, 2024). The
increasing use of digital technologies, including online learning systems, collaborative platforms, learning analytics, and
digital administrative services, requires strong digital capabilities. Universities with higher levels of digital capability are
more likely to achieve better performance outcomes. However, several challenges remain, including technological
infrastructure, human resource readiness, integration of digital strategies into organizational processes, and the
development of supportive governance structures and culture. Therefore, universities need to develop integrated digital
capabilities that cover strategy, human resources, business processes, and organizational culture (Almahdi & Al-
Manzuoa, 2025).

In the face of globalization and rapid technological disruption, universities are expected to evolve into adaptive,
innovative, and collaborative institutions. One important approach involves business synergy, which refers to strategic
collaboration between universities and external stakeholders such as industry, government, and the broader business
sector. Such collaboration enables knowledge exchange, resource sharing, and value creation, strengthening long-term
sustainability and competitiveness. Research by Sitiari et al. (2024) shows that business strategy plays a mediating role
in the relationship between knowledge management and competitive advantage in universities, indicating that business-
oriented management practices can be effectively applied in higher education governance.

This study aims to analyze the impact of digital capabilities and business synergy on digital transformation. It focuses
on examining how business synergy supports digital transformation and how digital capabilities strengthen
transformation processes, research productivity, and institutional management. Previous studies, such as Prans et al.
(2025), have demonstrated a significant positive relationship between digital capabilities and digital transformation. The
results are expected to provide empirical evidence on these relationships and offer strategic recommendations for
university administrators to improve performance through effective digital transformation.

2 | BACKGROUND THEORY

2.1 Digital Capabilities and Digital Transformation

Since technological advancement has reshaped global activities, significant changes have occurred, particularly in
developed countries (Ekasari et al., 2021). Digital capabilities play a crucial role in influencing digital transformation.
Digital transformation acts as a mechanism that converts digital capabilities into tangible outcomes, such as improved
efficiency and enhanced quality of academic services. The successful implementation of digital technology in higher
education largely depends on the maturity of digital capabilities and the ability of organizational culture to adapt to change.
Universities that are able to integrate technologies such as Learning Management Systems (LMS), cloud computing, and
data analytics tend to achieve higher administrative efficiency and improved teaching quality. Effective digital
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transformation enables institutions to respond more quickly to student needs and to adapt to global changes in education
systems (Fernandez et al., 2023). Collaboration with industry also provides access to technology transfer, human resource
development, and joint digital innovation (Evans et al., 2023). Continuous investment in digital capability development
increases the likelihood of achieving strong digital transformation and global competitiveness (Sun & Yoon, 2025).

H1: Digital transformation is influenced by digital capabilities.

2.2 Business Synergy and Digital Transformation

Management models that do not only emphasize operational efficiency but also respond to evolving needs, utilize
advanced technologies, and consider stakeholder interests are better prepared to face challenges and opportunities in the
digital era (Ekasari et al.,, 2024). Business synergy between universities and industry plays an important role in improving
higher education performance. Strong collaboration with industry supports the development of applied research,
enhances learning quality, and encourages academic entrepreneurship. The use of digital technologies also reshapes the
implementation of the three pillars of higher education—teaching, research, and community service—making them more
effective, efficient, and measurable (Tereshchenko et al., 2024). Digital transformation includes the adoption of online
learning platforms, digital administrative systems, and integrated data analytics, all of which strengthen institutional
responsiveness and adaptability. Business synergy, both internally across organizational units and externally with
industry partners, contributes to strengthening digital capabilities, including information technology infrastructure, data
management capacity, and staff digital competencies (Sun & Yoon, 2025).
H2: Digital transformation is influenced by business synergy.

Based on the background, research objectives, problem formulation, and hypothesis development, the proposed
research model is presented as follows.

Eemampuan Digital (X1)

H;

Transformas Digital (Y)

Figure 1. Research Model

3 | METHOD

This study employs a quantitative approach using regression analysis to examine the relationships and effects
among the variables. The research relies on primary data collected from university students across all academic
levels. A total of 90 respondents were involved, selected through purposive sampling to ensure relevance to the
research objectives. Digital Transformation (Y) is treated as the dependent variable, measured through several
dimensions: (1) Infrastructure and Technology, (2) Teaching and Curriculum Innovation, (3) Leadership, Strategy,
and Administration, (4) Student Support and Service Digitalization, and (5) Performance Outcomes and Efficiency.
The independent variables include: (a) Digital Capabilities (X1), which consist of (1) Digital Infrastructure and
Technology, (2) User Digital Competence, (3) Digital Leadership and Strategy, (4) Digital Culture and Organization,
and (5) Data Management and Analytics (Putri et al.,, 2023); and (b) Business Synergy (X2), which includes (1)
External Collaboration, (2) Internal Strategic Alignment, (3) Synergistic Resource Utilization, and (4) Joint
Innovation and Value Creation (Bertoletti & Johnes, 2021; Leydesdorff et al., 2014). The analysis is conducted using
the Partial Least Squares (PLS) method, supported by SmartPLS software version 3.29.

4 | RESULTS AND DISCUSSION

4.1 Results
4.1.1 Validity Test (Convergent Validity)

Validity testing is conducted to assess the extent to which each indicator accurately measures its corresponding latent
variable. This evaluation focuses on convergent validity, which is determined by examining the loading factor values of
each indicator in the measurement model. Convergent validity indicates that multiple indicators designed to measure the
same construct share a high proportion of variance. In this context, an indicator is considered valid when it demonstrates
a strong correlation with its latent variable. A commonly accepted threshold for loading factor values is greater than 0.70
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(> 0.70), indicating that the indicator reliably represents the intended construct. Values slightly below this threshold may
still be acceptable in exploratory research, provided that the overall model remains robust and theoretically supported.

Table 1. Results of Outer Loadings

Variable Indicator Outer Loadings Description
Business Synergy (X1) SB.1 0.904 Valid
SB.2 0.857 Valid
SB.3 0.753 Valid
SB.4 0.787 Valid
SB.5 0.864 Valid
KD.1 0.939 Valid
Digital Capabilities (X2) KD.2 0.747 Valid
KD.3 0.858 Valid
KD.4 0.913 Valid
KD.5 0.911 Valid
Digital Transformation (Y) DT.1 0.933 Valid
DT.2 0.743 Valid
DT.3 0.936 Valid
DT.4 0.848 Valid
DT.5 0.884 Valid

Source: Data processed using SmartPLS 3

Based on the analysis presented in Table 1, all outer loading values for each variable and its indicators exceed 0.70,
indicating that all measurement items meet the required threshold for convergent validity. This result confirms that each
indicator reliably represents its respective construct and can be retained for further analysis. Following this assessment,
the next step involves evaluating the Average Variance Extracted (AVE) to further examine the validity of the constructs,
as presented in Table 2 below.

Table 2. AVE Results

Variable Average Variance Extracted (AVE) Description
Digital Capabilities (X1) 0.768 Valid
Business Synergy (X2) 0.697 Valid
Digital Transformation (Y) 0.760 Valid

Source: Data processed using SmartPLS 3

Table 2 shows that all Average Variance Extracted (AVE) values exceed the threshold of 0.50, indicating that the
constructs meet the requirements for convergent validity. These results confirm that the indicators sufficiently explain the
variance of their respective variables. Therefore, the measurement model demonstrates good validity and can be
considered reliable for further analysis and hypothesis testing within the study.

4.1.2 Composite Reliability and Cronbach’s Alpha Test

The next step involves reliability testing using composite reliability and Cronbach’s alpha to assess the internal
consistency of the measurement model. These tests evaluate whether the indicators for each variable produce stable and
consistent results. A construct is considered reliable when both composite reliability and Cronbach’s alpha values exceed
the recommended threshold of 0.70. Higher values indicate stronger consistency among the indicators in measuring the
same latent variable. This assessment ensures that the measurement instruments used are dependable and suitable for
further analysis, supporting the accuracy of the research findings and the overall robustness of the model.

Table 3. Composite Reliability and Cronbach’s Alpha Results

Variable Cronbach’s Alpha Composite Reliability Description
Digital Capabilities (X1) 0.891 0.920 Reliable
Business Synergy (X2) 0.923 0.943 Reliable
Digital Transformation (Y) 0.920 0.940 Reliable

Source: Data processed using SmartPLS 3

Based on the analysis presented in Table 3, both composite reliability and Cronbach’s alpha values for all variables
exceed the threshold of 0.70. These results indicate strong internal consistency among the indicators used to measure each
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construct. Therefore, all variables in the model can be considered reliable and suitable for further statistical analysis and
hypothesis testing within the study.

4.1.3 Coefficient Test

The coefficient test is conducted to determine the significance level of the relationships between variables in
hypothesis testing using a two-tailed model. This test evaluates the strength and direction of the influence among
constructs in the structural model. The results of the data analysis are interpreted by examining the t-statistics and p-
values obtained from the estimation process. A hypothesis is accepted when the t-statistic exceeds the critical value from
the t-table, indicating a significant effect. In addition, a p-value below 0.05 confirms statistical significance, showing that
the relationship between variables is meaningful and not due to random variation.

Table 4. Results of the Coefficient Test
Hypothesis  Original Sample Mean (M)  Standard Deviation (STDEV) T Statistics (/O/STDEV|)  P-Values

Sample (0)
X1-Y 214 215 a11 1.671 .006
X2-Y .015 .013 134 1.710 .013

Source: Data processed using SmartPLS 3

Based on the figure and Table 4, the effect of Digital Capabilities (X1) on Digital Transformation (Y) shows a t-statistic
value of 1.671, which is greater than 1.65, and a p-value of 0.006, which is below 0.05. These results indicate a statistically
significant relationship. Therefore, Digital Capabilities have a significant effect on Digital Transformation, and H1 is
accepted. The direct effect of Business Synergy (X2) on Digital Transformation (Y) shows a t-statistic value of 1.710, which
exceeds the threshold value of 1.65, and a p-value of 0.013, which is below 0.05. These findings confirm a significant
relationship. Therefore, Business Synergy has a significant effect on Digital Transformation, and H2 is accepted.

4.1.4 R-Square Test (R?)

The R-square (R?) test is used to evaluate the extent to which independent variables explain the variation in the
dependent variable within the model. This measure reflects the proportion of variance in the endogenous construct that
can be accounted for by the exogenous variables. A higher R? value indicates a stronger explanatory power, meaning the
independent variables provide a better prediction of the dependent variable. Conversely, a lower value suggests limited
explanatory capability. R? also helps assess the overall quality of the structural model, indicating how well the proposed
relationships between variables are supported by the data obtained in the study.

Table 5. R-Square Results
Variable R-Square (R?) Adjusted R-Square
Digital Transformation (Y) 0.810 0.801
Source: Data processed using SmartPLS 3

The R-Square test results in Table 5 show that the R? value for the Digital Transformation variable (Y) is 0.810. This
indicates that Digital Transformation (Y) is explained by Digital Capabilities (X1) and Business Synergy (X2) by 81%. The
remaining 19% is influenced by other factors not included in this study. These results reflect a strong explanatory power
and demonstrate a significant impact of the independent variables on digital transformation.

4.2 Discussion

Based on the analysis results, digital transformation is influenced by digital capabilities. Institutional performance is
significantly affected by digital capabilities. Digital transformation converts digital capabilities into observable outcomes
such as increased productivity, improved academic service quality, and enhanced institutional performance. The maturity
of digital capabilities and the organization’s ability to adapt its culture to change are key factors in the successful adoption
of digital technologies in higher education. Zhang et al. (2025) state that digital transformation capability has a positive
effect on digital transformation. The findings indicate that strong digital transformation capability can improve
institutional performance. In addition, digital transformation can enhance innovation performance through the
reconstruction of dynamic capabilities.

Based on the test results, business synergy is able to influence digital transformation in universities. Several studies
show that although business synergy between higher education institutions and external partners has the potential to
improve performance, digital transformation plays an effective role in this relationship. This suggests that when synergy
or external support exists, digital transformation is significantly affected (Ketut et al, 2024). As a result, digital
transformation consistently functions as an effective channel. In the university context, strong business synergy such as
industry partnerships, research alliances, or collaborations may exist. However, when digital transformation is
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implemented with adequate readiness such as sufficient technology integration, a strong digital culture, and developed
infrastructure its effectiveness in reflecting business synergy becomes more pronounced.

5 | CONCLUSIONS AND FUTURE WORK

Based on the analysis results, it can be concluded that digital capabilities and business synergy have a
significant effect on digital transformation in universities. These findings indicate that the ability of universities to
build business synergy, as well as to develop and implement digital capabilities, plays an important role in
strengthening digital transformation in higher education. Overall, the results emphasize that the success of digital
transformation in universities in the digital era largely depends on the institution’s ability to integrate digital
capabilities into a concrete transformation strategy, rather than relying solely on digital orientation. The limitations
of this study include the use of data from a limited number of universities, which may restrict the generalizability
of the findings to all higher education institutions. In addition, this study applies a cross-sectional quantitative
approach, which cannot capture changes in variables over time. Finally, the measurement of variables is based on
respondents’ perceptions, which may introduce subjective bias.
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