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Abstract:

The predominant technology adoption models inadequately consider organizational culture (OC) and
organizational performance (OP), resulting in high failure rates of digital transformation initiatives. This
study aimed to test and validate the use of digital technologies (DTs), OC, and OP nexus model that can
be used in project-driven engineering organizations. A mixed-methods design was used. Quantitative
data was collected to finalize the model, and the qualitative data validated it. The findings revealed a
nexus between the use of DTs, OC, and OP. OC was a chief predictor of the effective use of DTs and
OP. The quantitative results suggested a trivial effect of the use of DTs on OP, while the qualitative
results depicted a material impact. The quantitative results suggested a small moderation effect of OC
on the relationship between the use of DTs and OP, while qualitative results suggested moderation. The
use of DTs mediated the relationship between OC and OP. The control variables, qualification, role,
experience, and industry type, had trivial effects on OP. The research presents a unique nexus model,
which underlines the importance of the use of DTs, OC, and OP for project-driven engineering

organizations in South Africa to realize the benefits of digital transformation initiatives.
Keywords:

Denison Model, Digital Technologies, Organizational Culture, Organizational Performance, Project-

Driven Engineering Organizations

Submitted: 2025-08-13. Revised: 2025-08-14. Accepted: 2025-08-18.

Wohllebe & Ross Publishing, Germany — The Open Access Publisher.

More information and current publishing opportunities at wr-publishing.org



https://doi.org/10.51137/wrp.ijarbm.2025.mmat.45882
https://www.wr-publishing.org/
mailto:MzebetMH@gmail.com
mailto:imusonda@uj.ac.za

International Journal of Applied Research in Business and Management (ISSN: 2700-8983)
an Open Access journal by Wohllebe & Ross Publishing, Germany.

Volume: 06 Issue: 02 Year: 2025

https://doi.org/10.51137/wrp.ijarbm.2025.mmat.45882

Introduction

Project-driven engineering organizations in South Africa are actively engaged in digital transformation
initiatives. Emerging DTs, such as the internet of things (loT), big data (BD), cloud computing (CC), and
artificial intelligence (Al), play foundational roles in organizations’ digital transformation expeditions
(Agrawal et al., 2022; Ahamed et al., 2022; Javaid et al., 2021; Mzebetshana et al., 2025a). The use of
these DTs results in the combination of the physical and virtual domains, which are pivotal for on-time
and effective decision-making (Datti et al., 2023; Javaid et al., 2021; Mzebetshana et al., 2025b).
Ultimately, organizations adopt data-driven approaches, which are key for sustaining organizational
competitiveness and success enabled using these DTs (El Hilali et al., 2021; Javaid et al., 2021;
Mzebetshana et al., 2025b; Seo et al., 2020). However, very high failure rates of digital transformation
initiatives from various organizations worldwide have been reported (Heracleous et al., 2024; Kraus et
al., 2022; Oludapo et al., 2024). It is estimated that these failure rates are up to 90% (Nyakanyanga,
2019; Ramesh, 2019; Sanchez-Segura et al., 2024).

While digital transformation is associated with several potential benefits, these failures suggest a lack
of complete understanding of digital transformation (Kiyiklik et al., 2022; Kraus et al., 2022; Mielli et al.,
2019; Shehadeh et al., 2023; Tsou et al., 2023). Digital transformation schemes fail for different reasons,
such as talent deficiency, misalignment between digital and business strategies, failure to design for
scalability, and transformation refusal (Mielli et al., 2019). Oludapo et al. (2024) categorized the failure
factors into technology, management, innovation, and information systems. These failures result in
digital transformation programs being deserted (Ramesh, 2019), project overruns (Heracleous et al.,
2024), and financial losses (Ramesh, 2019; Sanchez-Segura et al., 2024; Tabrizi et al., 2019). This
raises the question of why technology adoption fails when organizational interest and enthusiasm are

apparent.

OC has been pinpointed as the primary contributor to the astronomical failure rates of digital
transformation projects (Mielli et al., 2019; Kiyiklik et al., 2022; Shehadeh et al., 2023; Tabrizi et al.,
2019; Trushkina et al., 2020; Zumstein et al., 2022). OC directly impacts the adoption and use of DTs,
which are associated with digital transformation (Asaah et al., 2020; Seo et al., 2020; Ziemba, 2021;
Mzebetshana et al., 2025a). OC shapes how employees perform their tasks, think, and feel (Ciampi et
al., 2020; Dahlbom et al., 2020; Schein et al., 2017). Therefore, a strong and positive OC is pivotal for
sustainable organizational success (Denison et al., 2014; Nguyen et al., 2019; Schein et al., 2017). This
implies that the adoption and use of DTs must be in harmony with OC to increase the success rates of
digital transformation projects. Moreover, OC greatly affects OP (Nguyen et al., 2019; Schein et al.,

2017), including financial and non-financial aspects (Bag et al., 2021; Al-Tit, 2017).
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One aspect of non-financial performance is human capital performance (HCP), such as human
resources (HR) practices, employee job satisfaction (EJS), employee organizational commitment
(EOC), and employee job performance (EJP) (Hassan et al., 2023; Mzebetshana et al., 2025b; Sinding
et al., 2014; Sivaraman, 2020). Human capital has been undergirded as an essential strategic asset for
all organizations (Sinding et al., 2014). This implies that digital transformation initiatives cannot succeed
without the active involvement of human capital (Benahmed et al., 2022; Mzebetshana et al., 2025b;
Oludapo et al., 2024). However, few studies suggested a relationship between DTs and some of the
HCP (Cini et al., 2023; Hisa et al., 2022; Mzebetshana et al., 2025b; Tapia-Andino et al., 2023). Besides,
based on a literature review using databases, such as Scopus databases, no study has established a
relationship between the use of DTs and the combined aspects of HCP. Furthermore, studies (Alberti-
Alhtaybat et al., 2019; Aguilar-Rodriguez et al., 2021; Asaah et al., 2020; Bag et al., 2021; Bordeleau et
al., 2020; Daryanto et al., 2017; Kalu, 2019; Martinez-Caro et al., 2020; Mekhum et al., 2020; Nayak et
al., 2019; Ziemba, 2021) have suggested a potential connection between the use of DTs, OC, and HCP;
however, based on a scientometric literature review of the nexus, empirical studies have not yet
established this relationship (Mzebetshana, 2024).

In addition, few studies have tested their findings on the impact of OC as a factor in the use of DTs
against established OC frameworks and theories, such as the competing values framework and the
Denison model (Mzebetshana, 2024). Therefore, this study aims to use the Denison model, which has
been neglected in previous studies concerning the nexus. While the importance of foundational DTs
(loT, BD, CC, and Al) has been hinted at as part of the nexus, most studies focused on a specific
technology, such as analytics (Bag et al., 2021; Bordeleau et al., 2020; Duan et al., 2020; Hallikainen et
al., 2020; Nayak et al., 2019), or generally, information and communication technology (Daryanto et al.,
2017; Kalu, 2019; Ziemba, 2021). Also, though meager, the importance of the technical factors, including
shared IT infrastructure (Seo et al., 2020), network security, and privacy technology, in conjunction with
some of the foundational DTs, has been alluded to. These technical factors have been determined to
impact the adoption and use of DTs (Khan et al., 2023; Plageras et al., 2017; Seo et al., 2020; Stergiou
et al,, 2017).

Thus, this study aims to embed the foundational DTs and these technical factors to shed light on their
aggregated relationship with the Denison OC and HCP. These identified gaps in the extant literature are
unsurprising given that digital transformation was still in its infancy stage (Aguilar-Rodriguez et al., 2021;
Bozintan et al., 2023; Kraus et al., 2022); hence, it is not entirely understood (Sanchez-Segura et al.,
2024). Therefore, this study’s primary objective was to test and validate the use of DTs, Denison OC,
and the HCP nexus model that can be used in project-driven engineering organizations, including South
Africa. The research question is: What is the relationship between the use of DTs, OC, and OP within

the South African project-driven engineering organizations?
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Literature Review

Digital Technologies

The emerging disruptive DTs, such as loT, BD, CC, and Al, profoundly change an organization’s
competitive edge as they alter the business model, which is crucial for an organization’s survival and
sustainable success (Bozintan et al., 2023; Shehadeh et al., 2023). Therefore, organizations adopt the
emerging DTs as part of digital transformation initiatives. The use of DTs aids the organization in
automating its processes, which is a value-adding task (Benahmed et al., 2022; Datti et al., 2023; Kraus
et al., 2022; Verhoef et al., 2021). Moreover, the use of DTs results in improved communication channels
and collaboration among employees (Kraus et al., 2022). Ultimately, using DTs improves organizational
effectiveness and creates value for stakeholders (Al-Edenat, 2023; Benahmed et al., 2022; Margiono,
2020). loT enables smart physical objects to communicate independently through communication
networks in real time, exchanging data about their surrounding environments and providing this data to

users for diverse purposes (Khan et al., 2023).

loT (and other DTs) generate voluminous data, necessitating BD technology to manage this
astronomical data effectively (Supriya et al., 2021). BD technology assists with the processing and
analysis of vast data for informed decision-making within organizations (Al-Khatib, 2023). CC enables
BD storage and management (Khan et al., 2023). loT, BD, and CC must be integrated with Al for the
ultimate organization’s data-driven approach. When Al is combined with loT, BD and CC result in a
competitive advantage and, ultimately, improved OP. However, technical factors, such as security and
privacy (Issa et al., 2023; Khan et al., 2023) and IT infrastructure (Zhang et al., 2023), must be
considered when designing and implementing various DTs. Emerging DTs result in unique privacy and

security risks not covered in traditional IT, which must be addressed (Issa et al., 2023) for effective use.
Organizational Culture

OC is foundational and influential for successfully adopting and effectively using DTs and improved OP.
Therefore, organizational leadership must establish appropriate OC (Nguyen et al., 2019). Models, such
as the competing values framework and the Denison model, have been advanced to measure OC (Amro
et al., 2021; Tulcanaza-Prieto et al., 2021; Vargas-Halabi et al., 2024). Various organizations have
extensively utilized these OC models in different contexts and industries worldwide (Chau et al., 2021;
Denison et al., 2014). Also, these models are well-validated, making them equally suitable for use. The
Denison model is based on four cultural traits: involvement, consistency, adaptability, and mission, which
must co-exist (Boyukaslan et al., 2022; Denison et al., 2004; Denison et al., 2014; Gillespie et al., 2008;
Vargas-Halabi et al., 2024). This model is grounded on employee attitudes (Tulcanaza-Prieto et al.,

2021) and behaviors (Vatan et al., 2024). Further, it can be used at different organizational levels (Vatan
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et al., 2024). Therefore, since this study is not focused on the type of culture and the fact that the study

focuses on employees, the Denison model is ideal.

The first cultural trait of the model, the involvement trait, accentuates employees’ engagement,
empowerment, creation of high-performance teams, and employee collaboration (Denison et al., 2014).
Moreover, it undergirds human capital development and training (Denison et al., 2014). The consistency
trait underscores organizational stability as all employees espouse shared learned beliefs, values, and
behavioral norms (Denison et al., 2014). Based on this trait, there is synchronism in how things are
conducted within the organization (Denison et al., 2014). Ultimately, the consistency trait leads to a

strong OC.

The adaptability trait is concerned with the employees’ comprehension of customers’ requirements,
attainment of new skills, and transformation to align with demands from the external environment
(Denison et al., 2014). An organization continuously adapts to the perennial external changing
environment (Al-Tit, 2017; Denison et al., 2014; Schein et al., 2017). The mission trait underlines clarity
and alignment on the organization’s purpose and direction (Denison et al., 2014). All the organization’s
members are clear about their contribution to the overall purpose and vision (Denison et al., 2014).
Therefore, employees take full ownership of their duties as they understand their contributions to the

objectives and goals (Denison et al., 2014).
Organizational Performance

OP is foundational as it is an indicator of whether an organization realizes its strategic objectives and
goals aligned with its purpose and vision. While OP is vital, it is measured differently due to its complexity
and multidimensionality (Oghojafor et al., 2012). Therefore, different approaches have been widely used
to measure OP, including goal attainment, systems resources, internal processes, strategic
constituencies, and competing values (Kataria et al., 2013; Matthews, 2011). However, recently, there
has been a concerted focus on human capital (Lynch, 2012; Sivaraman, 2020). Employees have a direct
and significant impact on organizational outcomes (Hassan et al., 2023; Irsyadi, 2023). Thus, while
various predominant approaches exist, this study focused on HCP. The success of digital transformation
initiatives relies on the active participation of human capital (Benahmed et al., 2022; Oludapo et al.,
2024).

Specifically, DTs must align with employees’ attitudes and behaviors to increase the success rates of
digital transformation initiatives (Cini et al., 2023; Michna et al., 2020; Sivaraman, 2020). This is
particularly fitting as different aspects of the organization, including organizational culture, strategies,
structures, operations, and processes, are adapted as part of digital transformation. The digital

transformation projects must, therefore, integrate the transformation of employees (Oludapo et al., 2024;
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Sivaraman, 2020; Tapia-Andino et al., 2023). Thus, the HCP, such as HR practices (recruitment and
selection, development, training, and rewards and recognition), EJS, EOC, and EJP must be aligned
with DTs. These HCP aspects are crucial indicators of OP (Uraon et al.,, 2020). Employees have
perceptions, attitudes, and behaviors that impact their performance and, ultimately, OP (Sinding et al.,
2014; Uen et al., 2023; Uraon et al., 2020). The HR department strategically ensures that employees
optimally perform to deliver sustainable OP (Dwivedi et al., 2023; Uen et al., 2023). Therefore, HR
strategies must be aligned with business strategies (Dwivedi et al., 2023), in the case of this study, digital

transformation strategies.
Development of Research Hypotheses and a Model

The Relationship Between OC and the Use of DTs

OC has been empirically determined to have a substantial effect on the adoption and use of DTs
(Martinez-Caro et al., 2020; Miller et al., 2021; Nayak et al., 2019; Tuukkanen et al., 2022). This is fitting
as it has been resolved under the introduction and literature review that OC influences all aspects of
organizational life. Nonetheless, within this study’s context, which focused on project-driven engineering
organizations in South Africa, it is essential to determine the impact of Denison OC. The effect of the
Denison model on DTs has been overlooked in the extant literature. Moreover, this study has combined
the foundational DTs and the technical factors, which have been inadequately investigated. Thus, the

first hypothesis for the study is that:

H1: there is a direct and positive relationship between OC and the use of DTs.
The Relationship Between OC and OP

OC has been empirically found to have a major influence on OP (AlMulhim, 2021; Martinez-Caro et al.,
2020). The financial/economic and non-financial aspects of OP are equally affected by OC. Therefore,
a conducive OC is fundamental for organizations to achieve their strategic objectives and goals. The
introduction and literature review explain that OC significantly affects OP, including HCP. Nonetheless,
more research within this study’s context is required to determine how the Denison OC affects the HCP.

The second hypothesis is, therefore, that:
H2: there is a direct and positive relationship between OC and OP.

The Relationship Between the Use of DTs and OP

Some studies (Aguilar-Rodriguez et al., 2021; Mishra et al., 2021) have suggested that the use of DTs
impacts OP. Other studies (Aguilar-Rodriguez et al., 2021; Lee et al., 2024; Sapta et al., 2021) have

focused on some aspects of HCP and concluded that DTs influenced some aspects of HCP. However,
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Chopra and Gupta (Chopra et al., 2020) concluded that ICT practices insignificantly influenced learning
and growth. Also, Lee et al. (2023) resolved that smart technologies did not positively impact operational
performance. Nonetheless, more work is required to determine how the use of DTs influences the

combined aspects of HCP. Therefore, the third hypothesis is that:

H3: there is a direct and positive relationship between the use of DTs and OP.
The Mediation Role of the Use of DTs in the Relationship Between OC and OP

The mediation role of DTs in the relationship between OC and OP has recently received some scholarly
attention from researchers (Daryanto et al., 2017; de Medeiros et al., 2022; EIl Hilali et al., 2021;
Martinez-Caro et al., 2020). Some studies (Andreeva et al., 2012; Chopra et al., 2020) opined that DTs
enable and facilitate improved OP. The mediating role of DTs implies that the use of DTs facilitates the
real influence of OC on OP. This means that any changes in OC impact OP through the effective use of
DTs. While research suggests the mediation role of DTs in the relationship between OC and OP, this
study focuses on the Denison OC, combined with the foundational DTs and technical factors and HCP,
which have been inadequately researched. Moreover, there is a dearth of research on the nexus within
the South African context, precisely, the project-driven engineering organizations. Therefore, the fourth

hypothesis is that,

HO04: the use of DTs mediates the relationship between OC and OP.
The Moderation Role of OC on the Relationship Between the Use of DTs and OP

Hallikainen et al. (2020) investigated the moderating effect of analytical culture in the relationship
between BD analytics and OP and resolved that it had a moderating effect. Mishra et al. (2021) studied
the moderating effects of flexible direction and control direction culture types in the relationship between
BD analytic capability and OP and resolved that it was insignificant. Behl (2022) examined the
moderating effect of OC in the relationship between BD analytic capability and OP and concluded that
there was a positive moderating effect. The empirical findings are not yet conclusive due to few and
contradictory results. Therefore, more research is needed to validate OC’s moderating effect. The fifth

and last hypothesis is, therefore, that:
HO05: OC moderates the relationship between the use of DTs and OP.
The Impact of Control Variables on OP

Control variables like experience, qualification, role, and industry type might also affect dependent
variables, such as OP, in this study. When control variables significantly affect the dependent variable,
they also require management attention. Nonetheless, based on empirical research (Duan et al., 2020;

Mishra et al., 2021), the role of the control variables, such as job experience, company size, role, and
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industry type, was insignificant. All these empirical studies did not entirely focus on HCP. Therefore,
there is a need for further study to determine if industry type, qualification, experience, and employee
role affect HCP.

Therefore, based on the preceding hypotheses, the relationships between OC, the use of DTs, and OP
are multifaceted. These relationships must be fully understood to guarantee the success of digital
transformation initiatives, which currently experience high failure rates. Also, the roles of the control
variables on HCP must be ascertained, as they might need to be considered as part of management
interventions. Significantly, OC plays a foundational role as it is hypothesized that it affects both the use
of DTs and HCP. This underlines the need for OC to be adapted as part of digital transformation
schemes. The four Denison cultural traits must be present within the organization as they guarantee a
conducive environment to increase the success rates of digital transformation initiatives. The co-
existence of these traits would warrant organizational internal integration and adaptation to the

perennially changing external environment, which is crucial in the digital era.

Moreover, considering the importance of the use of DTs due to their direct impact on HCP and mediation
role, it is essential that the correct DTs are implemented, and these DTs must align with the employees’
requirements to achieve their tasks. This means that employees must have input during the selection,
design, and implementation of DTs so that they can be optimally used. Further, the nexus model
suggests complex and reciprocal relationships as the use of DTs mediates the relationship between OC
and HCP, while OC moderates the relationship between the use of DTs and HCP. Therefore,
organizations must closely manage this complex relationship to warrant the success of digital

transformation programs. Figure 1 is, therefore, a model informed by the developed hypotheses.

[ Organizational Culture |

+HO1
+H02

HO05

Use of Digital +H03 OFl"g:fnlzatlonal
Technologies erformance

Ho4 Control Variables
1. Experience

2. Qualification

3. Role

4. Industry Type

Figure 1: A model of the nexus between the use of DTs, OC, and OP
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Methods and Data

Research Method Design

A mixed methods research design (MMRD) was selected to achieve the study’s objective. An MMRD
combines quantitative and qualitative research methods (Creswell et al., 2023; van Aardt et al., 2021).
On the one hand, from the quantitative research method, surveys based on questionnaires were used
to collect data from four project-driven engineering organizations within the public sector in South Africa:
an energy company, a water utility, and two logistics companies. On the other hand, from the qualitative
research method, interviews with the individual experts and the focus group discussion were used to
collect data from the energy utility. The study aimed to integrate the quantitative and qualitative data
collected to achieve the study’s objectives (Creswell et al., 2023; Creswell et al., 2024; van Aardt et al.,
2021). Integration of the two methods was possible as they are data-capturing or analysis techniques;
hence, the methods are not firmly attached to their specific epistemology and ontology (van Aardt et al.,
2021). Moreover, the quantitative and qualitative methods are in a dialectical relationship (Watkins,
2016), and therefore, they can be merged to sufficiently answer the research problem and question
(Creswell et al., 2023; van Aardt et al., 2021; Creswell et al., 2024). Fittingly, mixed methods research
(MMR) is not simply the summation of the quantitative and qualitative methods (Younas et al., 2024; van
Aardt et al., 2021). Instead, combining quantitative and qualitative methods results in significant insights
through the integration and metainferences (Creswell et al., 2023; Creswell et al., 2024; Fabregues et
al., 2024).

The MMR comprises three core designs: convergent, explanatory sequential, and exploratory
sequential, as well as embedded designs or complex designs (Creswell et al., 2023; Creswell et al.,
2024). This study adopted a convergent mixed methods design. Creswell et al. (2023) opine that “The
intent of the convergent design is to compare the results from the qualitative databases with those from
the quantitative database by merging the results”. The results from both quantitative and qualitative
datasets should be similar (Creswell et al., 2023; Creswell et al., 2024; van Aardt et al., 2021). However,
Creswell et al. (2023) claim that “When comparing the results, the additional purpose or intent may be
to see if the findings converge (match) or diverge, mutually support a construct, or validate one form of
data with another”. Therefore, this study simultaneously collected quantitative and qualitative data
(Creswell et al., 2023; van Aardt et al., 2021). While the quantitative method was the leading method,
the qualitative method was employed to validate the developed nexus model. This means a triangulation

approach of MMR (Creswell et al., 2023) was utilized to achieve the study’s objectives.
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Research Methods

The research methods adopted were quantitative and qualitative studies. A quantitative study entailed
empirical data collection using a closed-end questionnaire survey and data analysis. The outcome of
the quantitative study resulted in the finalization of the nexus model. Quantitative data was collected
from four project-driven engineering organizations within the public sector: an energy company, a water
utility, and two logistics companies. A probability sampling, random cluster sampling technique (Creswell
et al., 2023) was utilized to ensure that the four organizations and the three groups (professionals (such
as technical specialists, engineers, technicians, IT professionals), managers, and senior managers) of
employees were represented in the sample. A minimum sample size of 77 was determined for the study
using power analysis, which is suitable for the partial least squares structural equation modeling (PLS-
SEM) data analysis method (Hair et al., 2022). G*Power statistical software package was used to
determine the sample size (Hair et al., 2022; Memon et al., 2020). A total of 148 valid responses from
selected employees of the four organizations responded to the questionnaire survey, distributed using
digital platforms: Microsoft Forms and Google Forms. Quantitative data was collected between mid-
June 2023 and 31 August 2023. The quantitative data instruments comprised demographic and multiple-
choice questions. Table 1 shows a frequency distribution of industry type, experience, qualification, and

role.

Organization Experience Qualification Role

Energy 111 75% 1-4 yrs 7 4.7% Certificate 6 4.1% Prof. 77 52%
Company
Water 19 12.8% | 5-9yrs 16 10.8% Diploma 19 12.8% Man. 60 40.5%
Company
Logistics 5 3.4% 10-14 31 20.9% Degree 13 8.8% Sen. 11 7.4%
Company 1 yrs Man.
Logistics 13 8.8% 15-19 44 29.7% | Master’s and 57 38.5%
Company 2 yrs above

=/+ 20 50 33.8% | PostGrad/Ho 53 35.8%

yrs ns

Total 148 | 100%

Table 1: Frequency distribution of industry type, experience, qualification, and role

In addition, a qualitative study was conducted. This qualitative study comprised empirical data collection

using semi-structured interviews with experts and focus group discussions from the energy company.
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While it would have been ideal for employees of the other three organizations (water utility and the two
logistics companies) to participate in the individual expert interviews and the focus group discussion,
the researcher successfully got employees from the energy company only. This was not considered a
significant issue as the energy company was a large organization with different divisions whose cultures
were distinct. The interviews were carried out concurrently with quantitative data collection. Semi-
structured interviews based on the questionnaires from the quantitative study were used during the
interviews. All interviewees were asked the same questions, although not necessarily in the same order.
However, follow-up questions were asked based on the responses from the interviewee. A non-
probability, purposeful sampling, and snowballing (Faasen et al., 2021) were utilized to select the
participants. This guaranteed that all divisions were represented and that the right participants were

selected.

The sample size was determined using the theoretical saturation criterion (dos Santos et al., 2021). This
means that when there was no new information obtained from interviews, qualitative data collection was
stopped. This resulted in five experts participating in the interviews, and one focus group comprising six
participants was conducted. Eleven participants were initially invited to participate in the focus group
discussion; however, only six participated, which was still sufficient. These participants were from all the
divisions of the energy company. Experts were employees with a degree qualification and more than 10
years of experience who were actively involved with digital transformation programs. The focus group
was made up of digital technology users who were involved with digital transformation programs. The
focus group discussion was used to validate the findings from the experts’ interviews. This was
particularly critical for the study, as the qualitative study was used to validate the model finalized during
the quantitative study. All interviews and a focus group discussion were conducted through Microsoft
Teams. The interviews were planned for 30 minutes, and the focus group discussion was planned for
60 minutes. Table 2 depicts the demographic information of participants during interviews and the focus

group discussion.

Participant Years of Experience Qualification Interview Length

Experts Interviews

Expert 1 15-20 Degree 30min
Expert 2 20-25 Degree 35min
Expert 3 20-25 Degree 45min
Expert 4 25-30 Doctorate 30min
Expert 5 20-25 Degree 35min

Focus group
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Participant 1 Doctorate

Participant 2 Degree

Participant 3 Degree

Participant 4 10-25 Masters 75min
Participant 5 Degree

Participant 6 Degree

Table 2: Demographic information of participants during interviews and focus group
Data Analysis

PLS-SEM was utilized to analyze quantitative data. PLS-SEM has been increasingly employed in
various fields due to the recently developed statistical software packages (Hair et al., 2022). PLS-SEM
was deemed suitable due to non-normal data, a deficient theory about the nexus, the impossibility of
ensuring model specification, and complexity due to the incorporation of mediation and moderation
variables in the PLS path model (Hair et al., 2022). A SmartPLS 4 software package was used to test
the study’s hypotheses, and IBM SPSS 29 was employed for data descriptive statistics analysis. The
study commenced with descriptive statistics analysis, followed by the testing of hypotheses. Descriptive
statistics analysis indicated that the data distribution was skewed, rendering PLS-SEM a suitable data

analysis method (Hair et al., 2022).

Additionally, a thematic analysis was adopted for qualitative data. Thematic analysis was suited to
detect, explore, and decipher key themes from qualitative data (dos Santos et al., 2021). Qualitative
data analysis was performed in steps process (dos Santos et al., 2021): familiarization with the data
through transcribing, reading, re-reading, and drafting of initial ideas; generation of initial codes, using
ATLAS.ti for data collected from individual experts and manually for data from the focus group
discussion; identification and categorization of initial codes into themes; review and generation of
thematic maps; definition and naming of themes; and production of a report. The outcome of the analysis

was the validation of the nexus model finalized during the quantitative study.
Validity and Reliability
Quantitative study

Validity and reliability are key initial steps to establish the quality of quantitative data. For the PLS-SEM
algorithm, the first step is the measurement model assessment, which is concerned with the
measurement model’s quality (Hair et al., 2022). The standard quality criteria include convergent validity,
internal consistency reliability, and discriminant validity (Hair et al., 2022). Convergent validity comprises

outer indicator loadings, indicator reliability, and average variance extracted (AVE). The required
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indicator outer loading values must be 0.7 and above; however, values between 0.5 and 0.7 are
acceptable. When indicator outer loading values are 0.4 and below, they are removed (Hair et al., 2022).
One indicator (ETTR4) with a value below 0.4 was removed. The convergent validity, measured by AVE,
must be 0.5 and above (Hair et al., 2022). While AVE values were above 0.5 for OC and OP, for the use
of DTs, four indicators (DCS3, IME1, IME3, IME4), which did not affect content validity, were removed

to meet the minimum AVE value. Figure 2 indicates the results of the indicator outer loadings and AVE.
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Figure 2: Results of indicator outer loadings and AVE

In addition to convergent validity, the reliability of the study was assessed using internal consistency
reliability. Internal consistency reliability was tested using Cronbach’s alpha, composite reliability (pA),
and composite reliability (pc) (Hair et al., 2022). The actual reliability is between Cronbach’s alpha and
composite reliability (pc), which is the composite reliability (pA) (Hair et al., 2022). The threshold value
should be above 0.6 for a construct to be deemed reliable (Hair et al., 2022). As depicted in Table 3,

internal consistency reliability was met for the three constructs.

Construct Cronbach’s alpha PA Pc
Digital Technologies’ Use (DTU) 0.901 0.919 0.917
Organisational Culture (OC) 0.937 0.938 0.947
Organisation Performance (OP) 0.925 0.931 0.937

Table 3: Results of internal consistency reliability for the study’s constructs

Further, the study examined discriminant validity. The heterotrait monotrait (HTMT) ratio was used to

estimate discriminant validity (Hair et al., 2022). A threshold of 0.9 was used to assess HTMT (Altinay
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et al., 2023). The HTMT for OC and OP was 0.899, which was achieved after deleting three indicators
(A3, I3, M1) from OC and one indicator (EJS2) from OP. The HTMT for OC and the use of DTs was
0.792. Moreover, the HTMT for the use of DTs and OP was 0.705. As depicted in Table 4, discriminant
validity was established. Overall, all the quality criteria were met for the measurement model, which was

the prerequisite to test the hypotheses.

DTU | Experience | Industry Type | OC OP | Qualification | Role
Digital Technologies’ Use (DTU)
Experience 0.069
Industry Type 0.150 0.060
Organizational Culture (OC) 0.792 0.081 0.133
Organizational Performance (OP) | 0.705 0.064 0.100 0.899
Qualification 0.076 0.116 0.021 0.071 | 0.116
Role 0.088 0.174 0.081 0.118 | 0.149 0.048

Table 4: Results of the HTMT ratio for the study’s constructs and control variables
Qualitative study

Validity and reliability were central in the qualitative phase of the study. On the one hand, validity is
concerned with the accuracy of the findings using appropriate procedures by the researcher (Creswell
et al., 2023). On the other hand, reliability is concerned with the consistency that the researcher has
employed, allowing for similar results when the study is repeated (Creswell et al., 2023). Validity and
reliability were assessed in four ways: credibility, transferability, consistency, and confirmability. Data
triangulation using interviews with individual experts and a focus group discussion was employed to
warrant credibility. Moreover, individuals with extensive experience and relevant qualifications merited
credibility. Furthermore, five interviews with experts and one focus group discussion certified the
qualitative study’s credibility, as the results from the experts’ interviews were validated during the focus

group discussion.

Also, this study employed detailed descriptions of contexts and participants to guarantee the
transferability of the evidence and findings. Further, detailed descriptions of the contexts, settings, and
participants were used to guarantee the study’s dependability. The careful selection of experts with
different expertise also increased dependability. Moreover, triangulation through interviews with experts
and a focus group discussion confirmed the dependability of the results. The two data collection methods
complemented and corroborated each other. Furthermore, the focus group was crucial for dependability
as it ensured that the participants interacted with each other and challenged their views until they
converged on a particular view based on the different issues they discussed. Additionally, the study

ensured confirmability by discussing the findings with two experts who participated in the interviews.
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Results

Quantitative Study

The quantitative study using the PLS-SEM algorithm evaluated the structural model. The structural
model assessment commenced with checking the presence of collinearity, as high collinearity might
seriously impact the model (Hair et al., 2022). The variance inflation factor (VIF) assesses collinearity in
a model. A threshold value of 5 was used (Hair et al., 2022). As depicted in Table 5, the results were

below 3, implying no risk of collinearity (Hair et al., 2022).

Constructs VIF
Digital Technologies’ Use (DTU) == Organisational Performance (OP) 2.504
Experience = OP 1.053
Industry Type == OP 1.033
Organisational Culture==DTU 1.000
OC== OP 2.517
Qualification== OP 1.020
Role == OP 1.096

Table 5: Results of the VIF values of the inner model

The favorable VIF results allowed the study to assess the significance and relevance of the structural
model relationships (Hair et al., 2022). Path coefficients, total effects, and probability (p-values) were
used to conduct the assessment (Hair et al., 2022). When the path coefficient (or total effect) value is
closer to zero (0), it indicates an insignificant relationship (Hair et al., 2022). In contrast, when closer to
1 (+/-), it depicts a positive or negative significant relationship (Hair et al., 2022). Moreover, when the p-
value is above 0.05, it suggests an insignificant relationship (Hair et al., 2022). Table 6 shows the results
of path coefficients and p-values of the PLS path model. Table 7 depicts the results of the total effects

and p-values of the PLS path model.

Constructs Path t Values o] 95% Confidence | Significance
Relationships Coefficients Values | Interval (p < 0.05)?
DTU === OP 0.059 0.813 0.413 [-0.081, 0.204] No

OC=—= DTU 0.757 20.753 0.000 [0.686, 0.828] Yes

OC === OP 0.803 12.465 0.000 [0.671, 0.925] Yes
Qualification == OP -0.072 1.692 0.091 [-0.162, 0.005] No

Role == OP 0.063 1.326 0.185 [-0.027, 0.159] No
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Experience == OP 0.044 1.065 0.287 [-0.036, 0.125]

No

Industry Type = OP | 0.066 1.578 0.115 [-0.013, 0.153]

No

Table 6: Path coefficients and p-values results of the PLS path model

Constructs Total t Values | p Values 95% Confidence Significance
Relationships Effect Interval (p <0.05)?
DTU === OP 0.059 0.813 0.416 [-0.081, 0.204] No

OC == DTU 0.757 20.753 0.000 [0.686, 0.828] Yes
OC=== OP 0.848 22.540 0.000 [0.763, 0.902] Yes
Qualification == OP -0.072 1.692 0.091 [-0.162, 0.005] No
Role == OP 0.063 1.326 0.185 [-0.027, 0.156] No
Experience == OP 0.044 1.065 0.287 [-0.036, 0.125] No
Industry Type == OP 0.066 1.482 0.115 [-0.013, 0.153] No

Table 7: Total effects and p-values results of the PLS path model

In addition, the study examined the model’s explanatory power to determine whether the results fit the
in-sample data (Hair et al., 2022). The coefficient of determination (R-square) and f-square effect size
were used. The R-square values of 0.75, 0.50, and 0.25 are substantial, moderate, and small,
respectively (Hair et al., 2022). Also, when f-square value is 0.02, 0.15, and 0.35 implies small, medium,
and large effect sizes, respectively (Hair et al., 2022). Figure 3 depicts the R-square (adjusted) values
(0.571 for the use of DTs and for OP 0.716) and f- square.
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Figure 3: Results of R-square and f-square values of the PLS path model
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Additionally, this study assessed the mediation role of the use of DTs and the moderation role of OC.
Mediation is categorized into non-mediation and mediation (Hair et al., 2022). The non-mediation type
is divided into direct-only mediation and no effect (Hair et al., 2022). The second category of mediation
has three types: complementary, competitive, and indirect-only (full mediation) (Hair et al., 2022).
Complementary mediation is when all relationships are significant and positive (Hair et al., 2022).
Competitive mediation is when all relationships are significant and are not all positive (Hair et al., 2022).
The full mediation is when the direct relationship is significant, but the indirect relationship is insignificant
(Hair et al., 2022). Table 8 shows the results of the indirect-only, full mediation role of the use of DTs in
the relationship between OC and OP.

Constructs - 95% Significance "g 95% Confidence Significance
o y—
Relationships £ Confidence (p<0.05)? T Interval of Indirect | (p<0.05)?
po Interval of g - Effect
o 2 a
= Direct Effect T ®©
(=) £ 5
OC==OP 0.803 [0.671, 0.925] 0.000 (Yes) 0.044 [-0.062, 0.162] 0.425 (No)

Table 8: Results of the mediation role of the use of digital technologies

Regarding the moderation role of OC, it was determined that it insignificantly moderates the relationship
between the use of DTs and OP. The f-square effect size was used to assess the interaction effect of
the moderator variable (Hair et al., 2022). The f-square effect sizes of 0.005, 0.01, and 0.025 suggest
small, medium, and large effect sizes, respectively (Hair et al., 2022). As shown in Tables 9 and 10, OC
insignificantly moderates the relationship between the use of DTs and OP. In Table 9, the simple effect
was 0.060, and the interaction term’s total effect was 0.064. As shown in Table 10, the bootstrapping
results indicated the interaction term’s effect of 0.045 and p-value of 0.426, indicating that it was
insignificant. The result of the f-square value was 0.017, which suggested a medium effect. Overall, OC

had an insignificant moderation effect on the relationship between the use of DTs and OP.

Constructs Relationships Total effects
Use of DTs == OP 0.060
OC == Use of DTs 0.757
OC == OP 0.890
Use of DTs x OC == OP 0.064

Table 9: Results of total effects within the PLS path model with moderation

Moderation of | Interaction | p value f 95% Confidence | Significance
the use of DTs Term’s square Interval of the (p<0.05)?
Effect Value
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Interaction
Term’s Effect
Use of DTs x 0.045 0.426 0.017 [-0.063, 0.157] No
OC = OP

Table 10: Results of the moderation interaction term’s effect, p values, and f~square

Qualitative Study

Data collection process

The qualitative study was conducted through interviews with five experts and a focus group discussion
with the users of DTs within the energy company. The interviews were conducted through Microsoft
Teams. An appointment had been sent to all participants after they had agreed to be interviewed. Also,
during the initial discussion with the prospective participants, background information about the study
was provided via email. This background included why the study was required and its benefits for
organizations. Moreover, it was emphasized that the study was done for academic purposes only. In all
the individual interviews and the focus group discussion, the interviewer opened by greeting and
welcoming the participants. Then, the interviewer spent about 5 minutes describing the interview’s
purpose. The interviewer confirmed during the meetings that ethical approvals had been obtained to

collect data.

The participants were informed about the outline of the interviews, specifically that questions on DTs,
OC, and OP would be asked about. Semi-structured interviews were adopted for both the interviews
with the experts and the focus group discussion. Based on their responses, the participants were asked
follow-up questions. During the interviews, notes were taken by the interviewer, and recordings for the
focus group discussion were made. The individual interviews were planned for 30 minutes, and the focus
group discussion was planned for 60 minutes. While interviews with two participants were completed
within 30 minutes, interviews with another participant took about 35 minutes, and interviews with another

participant lasted 45 minutes. The focus group discussion lasted 75 minutes.
Participants’ demographic information

The participants were carefully selected as in-depth knowledge of DTs, OC, and OP was a prerequisite.
The recruitment commenced with the experts that the researcher knew, and then the researcher asked
to be referred to other experts within the organization. The first expert interviewed had more than 15
years of experience in IT and a degree. This first expert referred the researcher to three other experts.
All three experts had over 20 years of IT experience and minimum degree qualifications. These experts
were specialists in IT and had been involved with digital transformation for several years and continued

to be actively involved.
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Two of these experts were involved with IT architecture, and another expert, including the first, was
within IT integration and applications. Importantly, considering their roles, these four experts worked in
different businesses within the energy company. Therefore, this made them suitable for the study, as
they were knowledgeable about DTs and understood OC and OP. The last expert was from one of the
divisions of the energy company, but he worked in other areas of the organization. He had more than
20 years of experience and had a doctorate. He was responsible for digital transformation within the
division; over the years, he had implemented several digital systems and tools. Overall, all the experts

knew intimately about DTs and their association with OC and OP.

There were six participants in the focus group. Eleven participants were initially invited, but only six
could join the focus group discussion. Significantly, all divisions of the energy company were required
to be represented in the focus group discussion. The six participants came from different divisions, and
hence, it was resolved that the six participants were sufficient to meet the objective of this study. The
researcher was referred to these participants by the project manager, who worked closely with them on
a digital transformation project. The participants were involved with digital transformation initiatives and
were users of the different DTs deployed within the organization. All the participants had a minimum
degree qualification, and their experience ranged between 10 and 25 years. One of the participants was
an expert within the IT environment with more than 20 years of experience and a doctorate in information
systems. Therefore, they were all deemed suitable for the study and were included in the focus group

discussion.
Results of the nexus between the three constructs

As depicted in Tables 11 and 12, number 1 indicates that the participant has covered the topic, and
number 0 indicates that the participant did not cover the topic. The total was the total number of
participants who covered the topic. The percentage was calculated based on the total humber and
divided by the total number of participants. Overall, the interviews with the experts and the focus group

discussion established the nexus between the use of DTs, OC, and OP.

Component P1 | P2 | P3| P4 | P5 | Total %
Relationship between OC and the use of DTs 1 1 1 1 1 5 100%
Relationship between OC and OP 1 1 1 1 1 5 100%
Relationship between the Use of DTs and OP 1 1 1 1 1 5 100%
The mediation role of the Use of DTs 1 1 1 1 1 5 100%
The moderation role of OC 1 1 1 1 1 5 100%

Table 11: Results of data collection about the Nexus through experts’ interviews
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Component P1 P2 | P3 | P4 | P5 | P6 | Total %
Relationship between OC and the use of DTs 1 1 1 1 1 1 6 100%
Relationship between OC and OP 1 1 1 1 1 1 6 100%
Relationship between the Use of DTs and OP | 1 1 1 1 1 1 6 100%
The mediation role of the Use of DTs 1 1 1 1 1 1 6 100%
The moderation role of OC 1 1 1 1 1 1 6 100%

Table 12: Results of data collection about the nexus through the focus group

The preceding Tables suggest a nexus between the use of DTs, OC and OP. The use of DTs and OC
significantly influences OP. The use of DTs complementarily mediates the relationship between OC and
OP. OC moderates the relationship between the use of DTs and OP; however, the moderation size was
not determined. However, the control variables qualification, role, and experience did not have a

significant impact on the OP.
Discussion

The Relationship Between OC and the Use of DTs

The study’s hypothesis that OC directly influenced the use of DTs was supported. The quantitative and
qualitative findings underlined OC’s chief role in using DTs. These results were aligned with previous
studies (Tuukkanen et al., 2022; Zhen et al., 2021), which suggested that OC significantly influenced
the adoption and use of DTs. This implied that if OC was not conducive, the adoption and use of DTs
would be ineffective (Martinez-Caro et al., 2020). This was because DTs fundamentally impact
organizations in aspects such as business models, values, processes, and the relationships among
employees within an organization. Ultimately, the different aspects of an organization and the use of
DTs would conflict if not adapted to align (Martinez-Caro et al., 2020).

Therefore, organizations must examine their OC and transform it (Lynch, 2012) before implementing
DTs to warrant alignment (Martinez-Caro et al., 2020). This is critical for project-driven engineering
organizations in South Africa as they are in the early stages of adoption and use of the emerging DTs.
These organizations must assess the presence of four cultural traits: involvement, consistency,
adaptability, and mission of Denison OC, and any gaps identified must be addressed as part of the
digital transformation strategy. The success of the use of DTs heauvily relies on the co-existence of the
four cultural traits in these project-driven engineering organizations. This would guarantee that the

environment within these different organizations was conducive for the effective use of DTs.
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The Relationship Between OC and OP

The quantitative and qualitative results accentuated the substantial influential role of OC on OP. This
outcome was in harmony with other empirical studies (Chico et al., 2023; Dawson et al., 2023) that
investigated the relationship between OC and OP. This implied that when OC was non-conducive, it
would result in poor performance. Considering culture’s significant impact on performance, it was
necessary to focus on it and create a conducive environment (Dawson et al., 2023). Specifically, the
four cultural traits (involvement, consistency, adaptability, and mission) are required for the organization
to improve performance. This was imperative for organizations to achieve their strategic objectives and
goals. Therefore, similar to the preceding section, South African project-driven engineering
organizations require the co-existence of the four cultural traits. These traits are particularly crucial in
shaping the employees’ attitudes and behaviors, resulting in improved performance for these
organizations. Ultimately, the South African project-driven engineering organizations would be able to

achieve their strategic goals and objectives.
The Relationship Between the Use of DTs and OP

The quantitative results showed that using DTs had an insignificant impact on OP. However, the
qualitative results revealed that the use of DTs had a significant effect on OP. Therefore, the qualitative
results implied that the use of DTs needed attention as part of the nexus. The empirical studies reviewed
also suggested contradictory results. On the one hand, several empirical studies, such as Bag et al.
(2021) and Mishra et al. (2021), have concluded that DTs significantly impacted OP. However, Chopra
et al. (2020) concluded that ICT had an insignificant impact on OP. Also, Lee et al. (2023) resolved that
smart technologies did not positively impact operational performance. These insignificant results might
be due to participants not being familiar with all the DTs included in the questionnaire survey. However,
the results also implied that investment in DTs and their utilization alone are insufficient to significantly
impact OP (Chopra et al., 2020; Lee et al., 2023). Therefore, other organizational factors must be
congruent with the adoption and use of DT for improved OP (Chopra et al., 2020; Martinez-Caro et al.,
2020). The South African project-driven engineering organizations must align the adoption and use of
DTs with the required performance. Particularly, the employees’ attitudes and behaviors must be in
synchronism with DTs, contributing to the success of these organizations’ digital transformation

initiatives.
The Mediation Role of the Use of DTs

The quantitative results suggested that DTs fully mediated the relationship between OC and OP. Also,
the qualitative results supported this mediation role; however, the mediation type was complementary,

as both OC and DTs significantly influenced OP. Few studies, such as El Hilali et al. (2021) and de
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Medeiros (2022), indicated the mediation role of DTs. These results imply that it was essential to ensure
that organizations adopt and utilize DTs that are aligned with their cultures, considering their mediation
role. A lack of harmony between OC and the use of DTs would negatively impact OP. This is because
using DTs is an enabler and facilitator (Andreeva et al., 2012; Chopra et al., 2020). OC alone was not
sufficient to guarantee improved OP. Therefore, South African project-driven engineering organizations
must ensure alignment between the four cultural traits of Denison OC and the use of DTs. This implies
that these organizations must concurrently consider OC, DTs, and HCP while developing digital

transformation initiatives to warrant success.
The Moderation Role of OC

The quantitative results hinted that OC had a small moderation effect on the relationship between the
use of DTs and OP. The qualitative results also indicated that OC was a moderator; however, the size
of the moderation was not determined. The reviewed empirical studies suggested conflicting results, as
some studies (Behl, 2022; Hallikainen et al., 2020) resolved that OC moderated the relationship between
DTs and OP. At the same time, Mishra et al. (2021) concluded that OC ftrivially moderated the
relationship. This study is critical as it focuses on the use of various DTs, OC based on the Denison
model, and HCP, which is inadequately researched. The results underlined the need to equally pay
attention to OC, the use of DTs, and OP to guarantee the success of digital transformation initiatives.

This was necessary as changes in OC resulted in changes in the use of DTs, ultimately affecting OP.

It was, therefore, vital to transform OC to certify alignment with investment and application of DTs. In
other words, considering that it performs a moderation function on the relationship between the use of
DTs and OP, it was crucial that the four cultural traits (involvement, consistency, adaptability, and
mission) of the Denison model co-existed. The co-existence of these cultural traits would guarantee that
the environment within the South African project-driven engineering organizations was conducive. This
conducive environment will increase the success rate of digital transformation initiatives. Precisely, the
co-existence of the Denison cultural traits would enable organizational internal integration and
adaptation to the perennially changing external environment. Thus, the South African project-driven
engineering organizations would benefit from the use of DTs, as the existence of the four cultural traits

would increase the positive impact of the use of DTs on OP.

Overall, the South African project-driven engineering organizations must fully comprehend this complex
and symbiotic relationship embedded in the nexus model of this study to ensure the realization of digital
transformation schemes. This relationship must be effectively managed by these organizations. This
implies that these organizations must adopt appropriate DTs and that a conducive environment must be
created for organizational success. Further, these organizations must ensure that their employees are

at the centre of the digital transformation initiatives to guarantee success.
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The Impact of Control Variables on OP

The quantitative results suggested that the control variables qualification, experience, role, and industry

type insignificantly impacted OP. Similarly, qualitative results showed that qualification, role, and

experience had an insignificant impact on OP. These results were aligned with other studies (Duan et

al.,, 2020; Mishra et al., 2021), which concluded that the control variables trivially impacted OP.

Therefore, since this study focused on the HCP, it sheds further light on the impact of qualification,

experience, role, and industry type on performance. While these control variables, especially

qualification, role, and experience, were important for organizational success, the results suggested that

they were not crucial to adopting and using DTs. Table 13 indicates the results of data integration and

metainferences. Figure 4 shows the best-fit nexus model based on the data integration results.

Overarching
Themes

(Nexus)

Quantitative results

Qualitative results

Metainferences

The impact of
OC on the use
of DTs

Path coefficient = 0.757
P-value = 0.000

The experts and focus
group discussion
suggested the direct
influence of OC on the

use of DTs.

Confirmation: The quantitative and

qualitative results are consistent.

The impact of
OC on OP

Path coefficient = 0.803
P-value = 0.000

The experts and focus
group discussion hinted at
the direct impact of OC on
different aspects of HCP.

Confirmation: The quantitative and

qualitative results are consistent.

The impact of
the use of DTs
on OP

Path coefficient = 0.059

P-value = 0.413
Total effect = 0.059
P-value = 0.416

The experts and focus
group discussion
suggested the direct
influence of DTs on the

different aspects of HCP.

Complementary: The merged results
suggest a partial divergence as
quantitative results indicate an insignificant
impact of the use of DTs, while qualitative

results are significant.

The mediation
role of the use of
DTs

Indirect effect (DTs) =
0.044

P-value = 0.425
Direct effect (OC) =
0.803

P-value was 0.000

Complementary mediation
(based on the significant
impact of OC and the use
of DTs on HCP)

Complementary: The merged results
suggest a partial divergence as
quantitative results suggest the full
mediation role of the use of DTs, while

qualitative is complementary.
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Simple effect = 0.060
Total effect = 0.064
Interaction term’s effect
=0.045

P-value = 0.426

The moderation
role of OC

Moderation (inferences
from interviews — OC
affects the relationship
between the use of DTs
and HCP)

Confirmation/Complementary: The
merged results suggest a partial
divergence as quantitative results indicate
a small moderation role of OC, while
qualitative suggest a moderation role.
However, whether this moderation was
small, medium, or large, it was possible to

establish from a qualitative study.

Qualification: Path
coefficient = -0.072 &
P-value = 0.091

Impact of control

variables on OP

Role: Path coefficient =
0.063 & P-value =
0.185

Experience: Path
coefficient = 0.044 & P-
value = 0.287

Insignificant (inferences

from qualitative study)

Confirmation: The quantitative and

qualitative results are consistent.

Industry Type: Path
coefficient = 0.066 & P-
value = 0.115

Not applicable

Expand: Qualitative results suggest the
trivial impact of industry type on HCP.
Since the qualitative study focused on the
energy companies, the effect of industry

type was not investigated.

Table 13: Results of data integration and metainferences

+H01 (Supported)

Use of Digital

'+H03 (Supported from qualitative study)

Organizational Culture

+H5 (Supported from
qualitative study)

+H02 (Supported)

Organizatio
Performan

Technologies

HO04 (mediation supported)

Figure 4: Best-fit nexus model
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Conclusion

The primary objective of this study was to understand the nexus between the use of DTs, OC, and HCP
and develop a model for use by project-driven engineering organizations in South Africa. A mixed-
method research design was adopted, and data-capturing design methods were closed-ended
questionnaires, interviews, and focus groups. The analysis of the results revealed a nexus between the
use of DTs, OC, and OP. OC had a significant influence on the use of DTs and OP. In contrast, the use
of DTs based on the qualitative results suggested its influence on OP. The use of DTs also has a
complementary mediation role in the relationship between OC and OP. From the quantitative results,
OC insignificantly moderated the relationship between the use of DTs and OP. In the qualitative results,
while there was moderation of OC, its effect size was not ascertained. Overall, it was evident that OC,
the use of DTs, and OP were crucial and closely related variables. It was pivotal that the four Denison
cultural traits were present within the organization before the adoption and use of DTs. Moreover, DTs
need to be carefully selected, considering the needs of employees, to ensure their effective use in

meeting organizational goals and strategic objectives.

Therefore, project-driven engineering organizations in South Africa must adopt this nexus model. This
was particularly relevant as the literature did not indicate that any study based on the nexus had been
done within the project-driven organizations in South Africa. Additionally, few studies have focused on
HCP to assess the nexus, and a mixed methods design is inadequately used. These findings may help
organizations develop appropriate strategies that underline the importance of the human factor in the
use of DTs and, ultimately, OP. During the early stages of strategic development, an organization must
assess its current culture and, based on its new strategic direction, adapt those aspects of OC that do
not align with its new strategic direction, particularly the adopted DTs. Policymakers must ensure that a

holistic approach, considering DTs, OC, and HCP, is adopted during strategic development.

This study has some limitations. A significant weakness is the low response to questionnaires from the
water utility and two logistics companies. While the minimum sample size was achieved for the study,
more responses would have further benefited the study. Also, the qualitative data from interviews and
the focus group were limited to the energy company. The study was further limited to public
organizations, excluding private organizations. Several indicators were removed to meet the quality
criteria. The study’s research model also did not assess the impact of the four Denison cultural traits on
DTs and HCP. Also, this study did not focus on how the different aspects of HCP are affected by the
Denison OC and DTs. Moreover, the study focused on the combined foundational DTs (loT, BD, CC, and
Al) and technical factors (shared IT infrastructure, network security, and privacy), and how the different

technologies contribute to the nexus was not assessed. Additionally, it did not develop a practical
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framework for organizations to manage the complex and symbiotic relationships embedded in the nexus

model.

These limitations point to future research directions. The study must be extended to more project-driven
engineering organizations within the public and private sectors in South Africa. This is particularly crucial
to ensure the generalizability of the nexus model. This must include getting more responses from several
diverse organizations and refining the instruments to ensure that no indicators are deleted to meet the
quality standard of the PLS-SEM algorithm. In addition, future research would aid in shedding light on
the role of DTs on HCP, as the quantitative results of this study suggested an insignificant role of DTs.
In contrast, in the qualitative study, the use of DTs had a significant impact. Moreover, research is
required to assess how the different Denison cultural traits affect the use of DTs. Further, how the use
of DTs affects the different aspects of HCP needs to be investigated. Also, based on the complex and
symbiotic relationships in the finalized nexus model, future research would aid in developing a practical

framework to help organizations effectively manage these relationships.
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