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Abstract  Digital transformation helps organizations to implement technologies and best practices for agile 
business models that can respond quickly to the continuous change in market trends, customer expectations,  
and competitors' strategies. The digital business strategy is considered the blueprint that can lead to digital 
transformation if it is planned and implemented successfully. Therefore, this research aims to analyze the mediating 
effect of digital IT capabilities on the relationship between managerial capabilities as one of the main dimensions of 
a digital business strategy and the firm’s efficiency. The Egyptian Oil and Gas Sector case was considered 
specifically in this research through managers working in Joint Venture and Investment Law Companies. The 
research uses quantitative methodology; the sample size is 380 while the analyzed valid responses are 399 out of 418 
received responses accumulated using a survey questionnaire that is distributed to managers. Structural equation 
modeling (SEM) is the adopted statistical analysis technique, where the measurement model assessment proved  
the reliability and validity of the measurement instrument, in addition to the goodness of the proposed model. SEM 
path analysis findings reveal that the full mediation effect of the digital IT capabilities between the digital business 
strategy and the firm’s efficiency has been proven through the mediation analysis as the major research finding. 
Therefore, the research concludes that digital IT capabilities are expected to mediate the impact of managerial 
capabilities on the firm’s efficiency in the case of the Egyptian Oil and Gas sector. Therefore, the research provided 
some theoretical and practical recommendations or implications that represent real applications of the conclusion 
and findings to real life. 
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1. Introduction 

There is little realization and identification of how 
Managerial Capabilities as one of the digital business 
strategy dimensions is affecting the firm efficiency and  
the role of digital IT Capabilities in the relationship 
between them. 

In the contemporary and perpetually changing 
environment, firms have transformed their business 
models by integrating advanced digital technologies where 
firms’ capabilities contribute crucially. Organizations 
change their business strategies by incorporating digital 
technology where their skills make an important 
contribution to the contemporary and continually changing 
world. This paper is intended to examine the relationship 
between Managerial Capabilities (MC) and the efficiency  
 

of organizations in the Egyptian Oil and gas Sector 
through the intervening role of Digital Information 
Technology (IT) capabilities. 

The research model with its empirical testing and 
analysis will try to achieve the objective of examining  
the mediation effect of the Digital IT capabilities (ITC) 
between the Managerial Capabilities (MC) and the Firm’s 
Efficiency (FE) in addition to examining the influence of 
managerial capabilities on the efficiency of firms in the 
Egyptian Oil and Gas Sector. 

The contribution of this research to the body of 
knowledge includes emphasizing the mediating role of the 
digital IT capabilities between the managerial capabilities 
as one of the main dimensions of DBS and the firms’ 
efficiency in the Egyptian Oil and Gas Sector. The 
comprehensive conceptual model contributes by proofing 
reliability and validity in the Egyptian Oil and Gas Sector. 

The research provides a clear roadmap to the digital  
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transformation of organizations in the Egyptian Oil and 
Gas sector because digital business strategy leads to 
digital transformation. 

2. Theoretical Background 

This paper confirms the findings of the previously 
conducted literature on managerial capabilities as one of 
the DBS dimensions and firms’ efficiency or performance by 
testing the mediation of digital IT capabilities. However, 
to verify and validate this in a different environment, the 
empirical assessment is conducted in this study by 
accumulating the data from managers in the Joint 
Venture and Investment Law Companies of the 
Egyptian Oil and Gas Sector. 

2.1. Managerial Capabilities (MC) 
Managers' ability to operate with digitalization is 

considered one of the issues that shape companies' 
strategies in the digital era [1]. Based on a survey 
conducted in 2015 of U.S. managers, strategy, culture, and 
skill development are the issues of concern in 
digitalization in comparison with technology issues. 

Thus, to move companies toward utilizing digitalization, 
there is a need for managers who support the development 
and implementation of digitalization to adopt the transition 
toward digitalization as an organizational culture [2]. For 
example, knowledge is one of the levers that assists managers 
in understanding threats and opportunities better. Therefore, 
good knowledge of digital tools and a digital business 
strategy helps managers proactively identify risks and find 
solutions for those risks [3]. Additionally, the development 
of digital skills must be mature in the digital environment. 

Therefore, a management team with good knowledge of 
digital tools and a clear vision for digitalization is necessary 
for digital transformation [4,5]. Thus, managerial capability 
is crucial in the context of digitalization. In this context, 
managerial capability refers to managers' abilities to 
utilize digitalization in a business strategy, employees’ 
mindsets and skillsets, as well as the workplace [1]. 

The importance of managerial capabilities is that they 
are concerned with the role of managers in refreshing and 
transforming the firm's resource base so that it maintains 
and develops its competitive advantage and performance. 

In the research paper of Nasiri et al., [20], the digital 
business strategy managerial and operational capabilities 
are the independent variables, and each is measured with 
three items. Managerial capability as a dimension of a 
digital business strategy includes items related to 
managers' knowledge of and skills in digital tools, 
managers' clear vision for utilizing digital technologies, 
and managers’ support for digitalization [3,4,5]. 

2.2. Digital IT Capabilities (ITC) 
IT capability is defined by Bassellier et al., (2000) as 

firms that can obtain, expand, link, and reform the IT-based 
resources of the company, improving the operational 
efficiency and business strategy of the firm. Fundamentally, 

it presents a unified picture of organizations’ resources in 
terms of human resources, infrastructure, IT-based 
resources, and intangible assets of the companies, 
including IT skills, synergy, consumer orientation, and 
related knowledge [6]. 

The research of Chae et al., (2014) and Lu and Ramamurthy 
(2011) described the benefits of enhancing IT capability in 
terms of precise efficiency, cost reduction, growth in sales, 
and more market value.  

Digital IT capabilities have been found to influence  
the degree of digitalization in firms [7,8,9]. DeLone et al., 
[11] define digital IT capabilities as the ability to use 
technological applications to create value for customers, 
suppliers, and the firm itself. Those technical applications 
include software and hardware. They form the basis for 
developing digital products/services. Therefore, it is 
assumed that digital IT capabilities support a digital 
strategy in increasing the degree of digitalization of 
organizations’ products/services [10].  

Having digital IT capabilities allows firms to collect 
customer feedback through digital platforms for active 
integration of customers’ opinions within the progress of 
digitalizing products/services. As such, digital IT 
capabilities might be also supportive in enabling more 
rapid digital innovation that comes alive in digital 
products/services [11,12]. Furthermore, it is supposed that 
the effect of digital strategy on digital processes is 
strengthened by digital IT capabilities as organizations 
need suitable digital IT capabilities to automate their 
processes [9,10,11,12,13]. Digital IT capabilities enable 
organizations to connect their IT with digital offerings, 
such as digital payment, logistics, and customer- or 
supplier-relationship management systems. 

2.3. Firm’s Efficiency (FE) 
The dependent construct of the study is firm’s 

efficiency in which certain indicators are considered,  
for instance, sales growth, enhancement in work 
productivity, customer satisfaction, reduced customer 
churn, and so on. These indicators are also considered in 
previous literature with similar methodologies have been 
adopted in energy, economics, environment, and other 
academic fields.  

As explained earlier, DBS is a significant strategy that 
businesses utilize to improve the viability and efficiency 
of firms [14] in terms of reducing costs, integrating digital 
technologies, and updating business models. The research 
works that have considered DBS as a firm-level strategy 
and managed to examine its impact on the efficiency of 
firms are limited whereas previous research works focused 
on IT alignment [15,16]. In this concern, the literature 
review has revealed that DBS’s integration helps the firms 
to excel exhibiting positive characteristics [17,18]. 

Firm’s efficiency includes certain indicators, for 
instance, sales growth, enhancement in work productivity, 
customer satisfaction, reduced customer churn, and so on. 
Those indicators are also considered by the study of 
Rehman and Anwar, [21] whereas similar methodologies 
have been adopted in the fields of energy economics, 
environment, and other academic fields [19]. 
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Figure 1. Research Model 

3. Research Model and Hypotheses 

The conceptual model of the research is presented in 
Figure 1 The independent variable of the study is  
the Managerial Capabilities. The dependent variable is the 
firm’s efficiency in which certain indicators have been 
considered including sales growth, enhancement in work 
productivity, customer satisfaction, reduced customer 
churn, quality of products and services, reputation of the 
firm, task completion and reduction of the production cost. 

Digital IT Capabilities is the mediating variable that has 
been used in this current research. 

The interrelationships between the mediating variable 
and the other variables will be analyzed and studied also, 
like the effect of the Managerial Capabilities on Digital IT 
Capabilities and the effect of Digital IT capabilities on the 
Firm’s Efficiency. 

The managerial capability is defined as managers' 
ability to utilize digitalization in a business strategy, 
employees’ mindsets and skillsets, as well as the 
workplace. 

The mediating variable in the model, which is the term 
or the variable named Digital IT Capabilities is defined in 
this research as organizational competence, expertise, and 
talent in operating digital technology for developing new 
products or services through obtaining, expanding, linking, 
and reforming the IT-based resources of the company, 
improving the operational efficiency, and business 
strategy of firms. IT-based resources refer to a unified 
picture of organizations’ resources in terms of human 
resources, infrastructure, and intangible assets of firms 
including IT skills, synergy, consumer orientation, and 
related knowledge. 

The dependent variable in the model, which is the 
Firm’s Efficiency, is defined in this research as the ability 
of the firm to enhance and improve multiple aspects or 
KPIs, those aspects are used as dimensions for measuring 
and evaluating the firm’s efficiency. 

The relationships between variables in the conceptual 
model in Figure 1. lead to the construction of the 
hypothesis detailed in Table 1. 

 
 

Table 1. Research Hypotheses 

Hypothesis Description 

H1 
Managerial Capabilities are positively affecting the 
Firm’s Efficiency in the Egyptian Oil and Gas JVs and 
Investment Law Companies. 

H2 
Managerial Capabilities are positively affecting the 
Digital IT Capabilities of firms in the Egyptian Oil and  
Gas JVs and Investment Law Companies. 

H3 
Digital IT Capabilities are positively affecting the Firm’s 
Efficiency in the Egyptian Oil and Gas JVs and 
Investment Law Companies. 

H4 

Digital IT Capabilities are positively mediating the 
relationship between Managerial Capabilities and the 
Firm’s Efficiency in Egyptian Oil and Gas JVs and 
Investment Law Companies. 

4. Research Methodology 

The research employs a quantitative research design 
where the data collection method is primary. The target 
population is managers working in the Egyptian Oil and 
Gas sector companies. Selecting the Oil and Gas sector 
and focusing on managers for the target population is 
because the Egyptian Ministry of Petroleum and Mineral 
Resources started the journey of digital transformation in 
2016 by beginning with the development and 
modernization journey. Then, a program has been 
dedicated to digital transformation named Program 7 (P7). 

This program has been developed a lot, as the first 
phase focused on the use of data and its flow between the 
sector entities through the ERP system, which increased 
the smooth flow of information that supports decision-
making. It provides the required basis for a unified work 
network, and after the successes achieved in the first phase, 
a more comprehensive strategy was developed to take 
better advantage of digital transformation. The second 
phase included the implementation of more than 70 digital 
projects that represent success stories of digital 
transformation in partnership with the main partners of the 
petroleum sector, including international companies 
operating in the petroleum sector, experts, and specialists. 

Ministry of Petroleum and Mineral Resources believes 
that digital transformation is not only about the use of new 
technologies to improve operations carried out by the oil  
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and gas industry, but it is a much deeper necessity that 
requires the basic integration of digital technologies in all 
areas of business. 

Another reason for the selection of the Oil and Gas 
sector is that Oil and Gas sector is one of the main factors 
driving economic and social development, according to 
the Information and Decision Support Center – IDSC, its 
contribution to the economy represents 13 percent of the 
gross domestic product (GDP). 

The Egyptian oil and gas sector since the beginning of 
the 21st century has been categorized into four main 
holding companies with 137 companies. 

The four holding companies are: Egyptian General 
Petroleum Corporation (EGPC), which has 91 companies 
sub-categorized into 11 General sector companies, 4 
foreign sector companies (International companies having 
a local presence in Egypt), 42 Joint Ventures, and 34 
Investment Companies (Law no. 8 for the year of 1997). 

The second holding company is the Egyptian Natural 
Gas Company (EGAS), which includes 28 companies sub-
categorized into 6 foreign sector companies, 8 Joint 
Ventures, and 14 Investment Companies. 

The third holding company is South Valley Egyptian 
Petroleum Holding Company (GANOPE), which includes 
10 companies sub-categorized into 4 Joint Ventures and 6 
Investment Companies. 

The fourth holding company is the Egyptian 
Petrochemicals Holding Company (ECHEM) that has 8 
companies sub-categorized as 1 General sector company, 
6 Joint Ventures, and 1 Investment Company. 

The selected categories for Oil and Gas companies are 
Joint Ventures and Investment Companies for the 
following reasons: 

•  Joint ventures and Investment Law companies have 
sophisticated and developed shareholders who 
know of the importance of digital transformation, 
which will reflect on the culture of the organization 
and all employees. 

•  Excluding General Sector companies is due to a 
lack of sufficient maturity to apply the advanced 
phases of digital transformation because they are in 
the starting stages of digitalization. 

•  Excluding foreign sector companies is logical since 
they are just regional branches of their international 
companies and so they belong to other countries 
outside of the geographical boundaries of this thesis. 

The selected categories of Oil and Gas Sector 
companies that represent the frame or the level for the unit 
of analysis in this current research are 115 companies 60 
Joint Ventures and 55 Investment Companies. 

4.1. Population 

Table 2. Population Definition, Classifications, and Characteristics 

Geographical Boundaries Egypt 
Population Frame / Sector Oil and Gas Sector 

Unit of Analysis Managers (Individuals) 
Selected Categories of Firms Joint Ventures & Investment Companies 

Population type Finite 
Population size (N) 32000 Managers in JVs and Invest. Co. 

 

Based on the information from the Human Resources 
Management Program P3 (Ministry of Petroleum 
Modernization Project - Program No.3) the total 
headcount in Oil and Gas sector Joint Ventures and 
Investment Companies is 160000 employees. The total 
number of managers is 32000. 

Table 2. Summarizes the target population definition 
previously explained and justified. 

4.2. Sample Size 
This current research has been used the Krejcie & 

Morgan (1970) formula to determine the appropriate 
sample size. With a confidence level of 95% and a margin 
of error of 5%, the calculated sample size is 380 
respondents: 

 

 
where: 
n = represents the required sample size, 
N = Population Size, 
e = acceptable sampling error (margin of error), 
χ2 = chi-square of the degree of freedom and confidence 

level 95% which is 3.841, 
p = proration of the population (if unknown, 0.50). 

4.3. Sampling Technique and Response Rate 
One of the probability-sampling techniques is selected 

in this current research, where probability-sampling 
techniques have the advantage of making results more 
likely to reflect the entire population accurately while 
leading to more generalizability for results and outcomes. 

Since the population is finite and well known (based on 
information from the Human Resources Management Program 
P3). Therefore, the simple random sampling technique is 
suitable for being used in this current research. 

Response rate ranges between 65 % & 88 % in previous 
research [19] [37] in the same context, therefore the 
current research takes the lower response rate of 65% to 
be more conservative, which leads to a total count of 
requested responses for analysis, which is 585 responses. 

Table 3. Population Definition, Classifications, and Characteristics 

Section Construct / Variable References α 
1 Managerial Capabilities [1-3-4-5-20] 0.83 

2 Digital IT 
Capabilities 

IT Infrastructure [19] 0.92 
IT Proactive Stance [19] 0.73 
Business Spanning [19] 0.88 

3 Firm’s Efficiency [19-21] 0.83 

4.4. Data Collection Instrument 
The measurement instrument of this current research is 

a comprehensive instrument consolidated from multiple  
 
research papers. The below table summarizes the adopted 
comprehensive instrument parts with the reference papers 
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or research based on which the instrument was adopted, 
added to that reliability that is represented through 
Cronbach Alpha (α) value. 

5. Data Analysis and Research 
Findings 

This section explains the results of the data collection 
stage that is concerned with the distrusted questionnaire, the 
number of received responses, and the number of clean 
responses that are ready for the statistical analysis stage. 

Furthermore, sample descriptive statistics have been 
analyzed to justify important conclusions and compare 
results in the research discussion section. 

Finally, the statistical analysis part explains in detail the 
structural equation modeling (SEM) analysis technique 
through its two major stages, which are measurement 
model assessment and structure model assessment. 

5.1. Questionnaire Distribution and 
Responses Collection 

The questionnaire link is sent to the contact details of 
the 585 managers with names and contacts provided. The 
received responses are 418 responses out of 585 
distributed requests with the survey link, taking into 
consideration that the data cleaning stage removes 19 
responses to finally reach 399 clean responses ready for 
analysis. 

This means that the actual response rate is about 71.5 %,  
which is slightly higher than the expected response rate 
which ranges between 65 % and 88 %. 

5.2. Data Preparation for Analysis 
Data cleaning or data preparation sometimes called the 

data screening step is an important step before data analysis 
regardless of the analysis technique that is to be used. 

The importance of the data preparation process is to 
discard inappropriate data that most probably cause 
inaccurate and wrong results. Data preparation includes 
processes like the elimination of missing and incomplete 
responses, discarding reluctant responses, and handling 
univariate and multivariate outliers. Incomplete responses 
are responses with some questions unanswered, but 
reluctant responses or sometimes-called unengaged 
responses are those having the same answer for all or 
almost all questions of the survey due to the limited time 
of the respondent. 

Previous literature proves that including reluctant 
participants will lead to higher measurement errors or poor 
data quality [22,23]. 

Unengaged responses with a standard deviation value 
of <0.30 are recommended to be discarded, as the 
respondents answered with the same scale for all questions; 
hence, these responses are not useful for data analysis [24]. 

In this current research, there are no incomplete 
responses; however, there are 19 reluctant responses that 
have been removed to make the number of clean 
responses 399 responses. 

5.3. Sample Descriptive Statistics 
The analysis related to the demographic questions leads 

to the demographic profiling and descriptive statistics that 
are explained in Table 4. 

Table 4. Sample Descriptive Statistics 

Category Sub-Category Frequency % 

Gender 
Male 384 96% 
Female 15 4% 

Age 

30-39 9 2% 
40-49 312 78% 
50-59 66 17% 
prefer not to say 12 3% 

Education 
Level 

Bachelor’s Degree 185 46% 
Master’s Degree 196 49% 
DBA/Ph.D. 18 5% 

Managerial 
Level 

First Level Management 323 81% 
Middle Management Level 60 15% 
Top Management Level 16 4% 

Holding 
Company 

EGPC 205 51% 
EGAS 117 29% 
GANOPE 39 10% 
ECHEM 38 10% 

5.4. Statistical Analysis Technique 
Since the research model has a mediator, which means 

that mediation analysis is required, and hence structural 
equation modeling (SEM) is the most suitable statistical 
analysis technique for being used in this research. 

SEM simplifies the testing of mediation hypotheses 
because it is designed, in part, to test these more 
complicated mediation models in a single analysis [25]. 

SEM has two techniques, which are Covariance Based 
SEM (SEM-CB) and Partial Least Squares SEM (SEM-
PLS). Partial Least Squares (PLS) is particularly useful 
when the focus is on predicting latent constructs or when 
the sample size is relatively small. One advantage of PLS is its 
ability to handle non-normal data, making it a flexible and 
robust method for analyzing diverse datasets [26]. 

This current research employs SEM-PLS as the 
analytical framework to examine the relationships 
between managerial capabilities, digital IT capabilities, 
and firm efficiency in the context of Egyptian Oil and Gas 
JVs and Investment Law Companies. 

The analysis tool or software package used in this 
research is SmartPLS. A comprehensive and user-friendly 
software package that offers advanced capabilities for 
conducting PLS-based structural equation modeling. It 
provides researchers with a range of features, including 
model specification, estimation, assessment of model fit, 
and interpretation of results [26]. 

The usage of SmartPLS 4, combined with the flexibility 
of PLS, allows for performing rigorous statistical analysis 
without the strict assumption of normality. This feature is 
particularly advantageous when dealing with data that 
may exhibit non-normal distributions or when sample  
 
sizes are limited. By leveraging the robustness and 
flexibility of PLS and SmartPLS 4, it is expected to gain 
insights into the mediation of the digital IT capabilities in 
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the relationship between managerial capabilities and firm 
efficiency in the Egyptian Oil and Gas JVs & Investment 
Law Companies context. 

5.4.1. Measurement Model Assessment 
The measurement model used in this current research is 

crucial for assessing the quality of the constructs under 
investigation.  
 
The evaluation of the measurement model involves 
several key steps, including examining the factor loadings, 

establishing construct reliability, and assessing construct 
validity. 
• Factor Loadings 
To assess the quality of the factor loadings in this 

current research, a recommended threshold of 0.50, as 
suggested by Hair et al., [26], is used. Any factor loading 
below this threshold indicates a weak relationship between 
the item and the factor, potentially recommending the 
removal of that particular item. 

Table 5. Factor Loadings 

 Managerial Capabilities (MC) IT Infrastructure Business Spanning IT Proactive Stance Firm’s Efficiency (FE) 
MC1 0.888     
MC2 0.867     
MC3 0.880     
ITC1  0.889    
ITC2  0.885    
ITC3  0.760    
ITC4   0.749   
ITC5   0.865   
ITC6   0.840   
ITC7   0.722   
ITC8    0.713  
ITC9    0.724  
ITC10    0.737  
ITC11    0.724  
FE1     0.584 
FE2     0.749 
FE3     0.616 
FE4     0.763 
FE5     0.641 
FE6     0.551 
FE7     0.753 
FE8     0.646 

Table 6. Multicollinearity statistics (VIF) for indicators 

Construct / Variable Indicator VIF 

Managerial Capabilities 
MC1 2.289 
MC2 1.868 
MC3 2.288 

Digital IT Capabilities 

IT Infrastructure 
ITC1 2.307 
ITC2 2.318 
ITC3 1.374 

IT Business Spanning 

ITC4 1.478 
ITC5 2.304 
ITC6 2.077 
ITC7 1.390 

IT Proactive Stance 

ITC8 1.273 
ITC9 1.327 
ITC10 1.440 
ITC11 1.462 

Firm Efficiency 

FE1 1.488 
FE2 1.878 
FE3 1.576 
FE4 2.023 
FE5 1.504 
FE6 1.363 
FE7 2.287 
FE8 1.877 
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Fortunately, none of the items in this current research 
exhibited factor loadings below the recommended value of 
0.50. This indicates that all items demonstrated a 
satisfactory level of correlation with their respective latent 
factors and contribute meaningfully to the measurement 
model. As a result, no items need to be removed from the 
analysis based on their factor loadings. The specific factor 
loadings for each item are presented in Table 5. 
• Multicollinearity Indicator 
To evaluate multicollinearity among the indicators, the 

Variance Inflation Factor (VIF) is employed, as suggested 
by Fornell and Bookstein (1982). Multicollinearity refers 
to the presence of high correlations between independent 
variables, which can lead to inflated standard errors and 
unstable coefficient estimates. 

The research of Hair et al., [26] recommends that a VIF 
value below 5 is indicative of acceptable levels of 
multicollinearity. In this current research, Table 6 presents 
the VIF values for the indicators, and it is evident that all 
VIF values fall below the recommended threshold. This 
suggests that there is no significant multicollinearity issue 
among this current research indicators. 

By ensuring that the VIF values remain below 5, it 
means the confidence that the independence of the 
indicators is preserved and that the coefficient estimates 
obtained from the analysis are reliable. Therefore, the 
absence of serious multicollinearity concerns among the 
indicators enhances the robustness of this current research 
results and strengthens the validity of its findings. 
• Reliability 
In this current research, two widely used methods for 

establishing reliability are employed: Cronbach's Alpha (α) 
and Composite Reliability (CR). Cronbach's Alpha 
measures the internal consistency of a scale, reflecting the 
extent to which items within a construct are correlated. 
Composite Reliability, on the other hand, assesses the 
reliability of the construct by considering the factor 
loadings of the indicators. 

This current research results of the reliability analysis 
are presented in Table 7. 

Table 7. Constructed Reliability Analysis (Cronbach Alpha and 
Composite Reliability) 

 Cronbach’s 
Alpha (α) 

Composite 
Reliability (CR) 

Managerial Capabilities (MC) 0.853 0.910 
IT Infrastructure 0.800 0.883 
Business Spanning 0.805 0.873 
IT Proactive Stance 0.719 0.826 
Firm’s Efficiency (FE) 0.819 0.864 
 
Both Cronbach's Alpha and Composite Reliability 

values surpass the recommended threshold of 0.70, as 
suggested by Hair et al., [26]. This indicates that the 

measuring instrument used in this current research 
demonstrates adequate reliability, ensuring the stability 
and consistency of the measured constructs. 
• Validity 
There are two types of construct validity: convergent 

validity and discriminant validity. 
Convergent validity, specifically, refers to the degree to 

which different measures of the same construct are highly 
correlated. 

In this research, convergent validity is assessed using 
the Average Variance Extracted (AVE) statistic. 

According to Fornell and Larcker [27], an AVE value 
equal to or greater than 0.50 indicates that the items 
converge to measure the underlying construct, thus 
establishing convergent validity [27]. 

Table 8. Construct Convergent Validity (AVE) 

 Average Variance Extracted 
(AVE) 

Managerial Capabilities (MC) 0.772 
IT Infrastructure 0.717 
Business Spanning 0.634 
IT Proactive Stance 0.543 
Firm’s Efficiency (FE) 0.445 
 
Furthermore, Fornell and Larcker [27] prove that if 

AVE is between 0.4 and 0.5, but composite reliability is 
higher than 0.6, the convergent validity of the construct is 
still adequate. 

Table 8 provides the AVE values for each construct, 
highlighting the convergence of the items in measuring 
their respective constructs. 

The results of the convergent validity analysis, based on 
the AVE statistics, indicate that all constructs have AVE 
greater than 0.5, except for the Firm's Efficiency (FE), 
which has a slightly lower AVE value but is still above 0.4. 

Discriminant validity is ensuring that measures of 
different concepts are distinct from each other. As stated 
by Bagozzi et al., (1991), when concepts are unique, valid 
measures of each concept should not exhibit high 
correlations with measures of other concepts. 

In this current research, Fornell and Larcker criterion to 
examine the discriminant validity of the research 
constructs is applied. The results in Table 9 indicate that 
the square root of the AVE for each construct is greater 
than its correlation with other constructs, except for a 
slight correlation between the Firm's Efficiency (FE) and 
IT Proactive Stance. 

However, it is important to note that this slight 
correlation does not pose a significant issue because as 
discussed in the Construct Validity section, convergent 
validity is established for all constructs, and the 
Composite Reliability (CR) values exceed the 
recommended threshold [25]. 

Table 9. Discriminant Validity – Fornell and Larcker criterion 

 Managerial Capabilities (MC) IT Infrastructure Business Spanning IT Proactive Stance Firm’s Efficiency (FE) 
Managerial Capabilities (MC) 0.879 0.466 0.509 0.393 0.371 

IT Infrastructure 0.466 0.846 0.569 0.502 0.600 
Business Spanning 0.509 0.569 0.796 0.518 0.514 
IT Proactive Stance 0.393 0.502 0.518 0.736 0.683 

Firm’s Efficiency (FE) 0.371 0.600 0.514 0.683 0.668 

Bold represents the square root of AVE. 
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Therefore, based on the results of the Fornell and 
Larcker [27] criterion and considering the overall findings 
on construct validity, it can be concluded that discriminant 
validity is successfully established for constructs in this 
research. 

5.4.2. Structural Model Assessment 
The structural model analysis allows the evaluation of 

the relationships between the latent constructs and the 
testing of the hypotheses proposed in this current research. 
Examining the path coefficients and their statistical 
significance leads to meaningful findings that can be 
obtained about the relationships and the overall model fit. 

By evaluating the statistical significance of the path 
coefficients, in addition to mediation analysis, support or 
rejection of the research hypotheses can be determined. 
• Direct Relationship Analysis 
Based on the assessment of the structural path 

coefficients and their statistical significance, the following 
results / findings can be drawn in the context of Egyptian 
Oil and Gas JVs and Investment Law Companies: 

Hypothesis H1, which states that Managerial 
Capabilities (MC) are positively affecting the Firm's 
Efficiency (FE), is  not supported (β = -0.032, t = 0.687, p 
= 0.246), which indicates that the direct impact of MC on 
FE is not statistically significant in the examined context. 

Hypothesis H2, which states that the Managerial 
Capabilities (MC) are positively affecting the Digital IT 
Capabilities (ITC), is supported (β = 0.552, t = 13.60, p < 
0.001), which suggests that MC plays a crucial role in 
fostering  Digital IT Capabilities (ITC) in the analyzed 
context. 

Hypothesis H3, which states that the Digital IT 
Capabilities (ITC) are positively affecting The Firm’s 
Efficiency (FE), is supported (β = 0.735, t = 22.731, p < 
0.001), which indicates that ITC plays a crucial role in 
improving FE in the analyzed context. Organizations with 
strong ITC are likely to exhibit higher levels of efficiency. 

The results of the structural model assessment, 
including the path coefficients and statistical significance, 
are presented in Table 10. 

Table 10. SEM - Direct Relationships 

Hypotheses 𝛽𝛽 SE t P Results 
H1 

(MC  FE) -0.032 0.047 0.687 0.246 not 
supported 

H2 
(MC  ITC) 0.552 0.041 13.600 0.000* supported 

H3 
(ITC  FE) 0.735 0.032 22.731 0.000* supported 

β = Path Coefficient, SE= Standard Error, t= t-Statistics, P= Probability 
value, *Relationships are significant at P<0.05. 

 
The structural model itself is presented in Figure 2. 

 
Figure 2. SEM-PLS Model 

• Mediation Analysis 
The mediation analysis is conducted to examine  

the role of Digital IT Capabilities (ITC) in mediating  
the relationship between Managerial Capabilities (MC) 
and the Firm's Efficiency (FE) in the context of Egyptian 
Oil and Gas JVs and Investment Law Companies.  
The analysis aims to test hypothesis H4, which states that 
ITC positively mediates the relationship between MC and 
FE. 

The results, as presented in Table 11 and Figure 3, 
reveal several important findings.  

Firstly, the total effect of MC on FE is found to be 

significant (β = 0.374, t = 13.600, P < 0.001), which 
proves that MC has a direct influence on FE, even before 
considering the mediating effect of ITC. 

Furthermore, there is a significant indirect effect of MC 
on FE through ITC (β = 0.406, t = 10.879, P < 0.001), 
This indicates whether the impact of MC on FE is either 
partially or fully mediated by the role of ITC. 

However, when the mediator (ITC) is included in the 
analysis, the direct effect of MC on FE became  
insignificant (β = -0.032, t = 0.687, P = 0.246). This 
indicates that the relationship between MC and FE is fully 
mediated by ITC. 
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Table 11. SEM - Total, indirect, and direct effects of mediation 

 𝛽𝛽 SE t P 
Percentile bootstrap 95% CI 

Lower Upper 
Total Effect 0.374 0.049 13.600 0.000* 0.295 0.454 

Indirect Effect 0.406 0.038 10.879 0.000* 0.347 0.472 
Direct effect -0.032 0.047 0.687 0.246 -0.110 0.043 

 

 
Figure 3. Mediation Analysis Flowchart (adopted from [28]) 

Therefore, hypothesis H4 is supported because The 
Digital IT Capabilities (ITC) positively and fully mediate 
the relationship between the Managerial Capabilities (MC) 
and the Firm’s Efficiency (FE). In other words, the 
positive impact of MC on FE is entirely channeled 
through its influence on digital ITC. This highlights the 
crucial role of digital ITC in translating the strategic 
initiatives of MC into improved firm efficiency. 

5.5. Research Findings 
Findings can be summarized through the below bullets: 
-  The direct impact of the Managerial Capabilities 

(MC) on the Firm’s Efficiency (FE) is not 
significant in the Egyptian Oil and Gas Sector JVs 
and Inv. Law Companies. The direct impact means 
that the impact is analyzed in the presence of the 
Digital IT Capabilities (ITC) not its absence. 

-  The impact of the Managerial Capabilities (MC) on 
the Digital IT Capabilities (ITC) is significant and 
positive in the Egyptian Oil and Gas Sector JVs and 
Inv. Law Companies. 

-  The impact of Digital IT Capabilities (ITC) on Firm 
Efficiency (FE) is positive and significant in the 
Egyptian Oil and Gas Sector JVs and Inv. Law 
Companies. 

-  The Digital IT Capabilities (ITC) are fully 
mediating positively the relationship between the 
Managerial Capabilities (MC) as a predictor and the 
Firm Efficiency (FE) as an outcome in the Egyptian 
Oil and Gas Sector JVs and Inv. Law Companies. 

Table 12 lists the Hypotheses testing results. 

Table 12. Hypotheses Testing Results 

Hypothesis Results Remarks 
H1 Not Supported - 
H2 Supported - 
H3 Supported - 
H4 Supported Full Mediation 

6. Discussion and Conclusion 

The discussion section indicates to which extent the 
major findings of the current research and match the 
previous literature, in addition, it compares with 
justification the similarities and differences in results. While 
conclusion section develops the theoretical recommendations 
based on the interpreted findings of the research and assures 
that the research objectives are achieved in addition to that 
the research questions are answered. 

6.1. Discussion 
Previous literature suggested that superior managerial 

capabilities foster successful strategic-level changes, such 
as digital transformations, and subsequently lead to 
enhanced business performance [29,30].  

Previous studies also suggest that digital transformation 
is a managerial issue rather than a technical or operational 
one. Digital Transformation requires not only acquiring 
and deploying technical resources but also tackling 
managerial issues, such as redesigning business processes, 
training and investing in organizational capabilities  
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[31,32,33]. Managers with the accompanying experience, 
knowledge, and skills may be more successful in 
identifying and capturing opportunities [34,35,36]. Thus, 
capable managers are likely to be very quick to adjust to 
the changes caused by digital transformation. 

Further, research by Wang et al., [19] aims to analyze 
the mediating effect of IT capability between digital 
business strategy and the firm efficiency of Chinese SMEs. 
The research is quantitative; therefore, the sample 
comprised 351 participants accumulated using a survey 
questionnaire. The findings of that research implicate that 
DBS individually does not affect the efficiency of firms, 
but through the mediation and inclusion of IT capabilities 
of the companies, the effect of DBS on firm efficiency is 
significant. This implies full mediation of IT capability which 
completely matches the findings of this current research. 

Differences between Wang et al., [19] research and this 
current research are the geographical boundary in which 
the research is conducted. This current research model is 
tested in Egypt, while in Wang et al., [19] research the 
model was tested in China.  

The second difference is the sector in which the model 
is tested, the current research model is tested in  
the Egyptian Oil and Gas sector, while in the other 
research, the model is tested on SMEs in different sectors 
like Manufacturing, Services & Trading. 

The third difference is measuring the DBS where DBS 
is measured in Wang et al., [19] research through  
the use of specific technologies like using social media, 
artificial intelligence, data analytics, and cloud techniques. 
However, in the current research, the DBS is measured 
through Managerial Capabilities, and this extends  
the technological integration to other current and future 
technologies in addition to achieving the fusion between 
business and IT strategies, which is mandatory to establish 
an effective DBS. 

Similarities between Wang et al., [19] research and this 
current research are the quantitative methodology, which 
is based on primary data, in addition to the analysis 
technique, which is SEM-PLS, and the analysis tool, 
which is SmartPLS. 

The research of Eniola et al., [37] is intended to 
examine the relationship between Digital Business 
Strategy (DBS) and the efficiency of Small and Medium 
Enterprises (SMEs) in Nigeria through the intervening 
role of Information Technology (IT) capability [37].  
The survey is therefore quantitative, and the findings show 
that DBS not only affects the efficiency of the firm but 
that DBS has a significant impact on the firm's efficiency 
through its business intermediaries and IT capabilities. 
This means completely mediating IT capability. This 
implies full mediation of IT capability which completely 
matches the findings of this current research. 

Differences between Eniola et al., [37] research and the 
current research are the geographical boundary on which 
the research is conducted. This current research model is 
tested in Egypt, while the other research model is tested in 
Nigeria. The second difference is the sector in which the 
model was tested, the current research model is tested in 
the Egyptian Oil and Gas sector, while in the other 
research, the model is tested on SMEs in the non-specified 
sector(s) in Nigeria. 

Similarities between Eniola et al., [37] research and the 
current research are the quantitative methodology, which 
is based on primary data, and the analysis technique, 
which is SEM-PLS. 

Another previous research of Chi et al., [15] suggests a 
framework, which describes the value creation and 
appropriation process of digital business strategy in digital 
settings. The research model of that research is tested  
by survey data and financial data from a sample of 138 
manufacturing firms, which adopted the e-selling process. 
The results proved that the impact of digital business 
strategy on firm performance is fully mediated by  
e-collaboration capability, which is one kind of digital IT 
capability. 

Differences between Chi et al., [15] research and this 
current research are the geographical boundary in which 
the research is conducted. This current research model is 
tested in Egypt, however the other research model is tested 
in China. The second difference is the sector in which the 
model is tested. This current research model is tested on 
the Egyptian Oil and Gas sector, while in the other 
research, the model is tested on 138 Manufacturing 
Companies in China. 

Another major difference between that research and this 
current research is that the model is tested on one of the 
digital IT capabilities, which is e-collaboration with 
distributors and customers, however in this current 
research the Digital IT Capabilities, are generally tested 
with no determination of one specific type of those 
capabilities. 

Similarities between that research and this current 
research are the quantitative methodology, which is based on 
primary data, and the analysis technique, which is SEM-PLS. 

6.2. Conclusion 
The conclusion of this research can be classified into 

theoretical recommendations and practical implications. 

6.2.1. Theoretical Recommendations 
The theoretical conclusion can be derived based on the 

interpreted findings and can be generalized to the level of 
the whole Egyptian Oil and Gas Sector as follows: 

-  The importance of aligning business strategy with 
IT strategy and the role of managerial capabilities to 
get an effective digital business strategy that will 
trigger and initiate the digital transformation success. 

-  The Managerial Capabilities will not be able to 
affect the Firm’s Efficiency unless relying on the 
Digital IT Capabilities with its powerful resources 
that are represented through robust up-to-date 
Infrastructure and technology-aware qualified calibers 
who can use current and future technologies in 
achieving sustainable competitiveness. 

6.2.2. Practical Implications 
The implications section explores the practical 

recommendations that represent the applications of the 
theoretical recommendations. 
Chief-Digital Officer (CDO) Position to get an effective 
DBS 
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One of the most important applications to the current 
research findings is the position named Chief Digital 
Officer (CDO). That position is responsible for playing 
the role of the bridge between the executive C-level 
management responsible for the business strategy and the 
functional managerial level responsible for IT strategy. 
The CDO will make the required fusion and integration 
between the corporate-level business strategy that he 
participates in its planning and the functional-level IT 
strategy that is planned by the IT manager or CIO (Chief 
Information Officer), to create the effective Digital 
Business Strategy (DBS).  

The position will be like the Chief-Financial Officer 
(CFO) reporting to the Chief-Executive Officer (CEO), 
and to be a board member like the CFO. 

The CDO position is the best solution in many cases 
like when managers at the top management level do not 
have the solid technological background required to plan 
the digital business strategy and to draw the technological 
direction that leads to the transformation needed. 

In addition, it is the best solution when the IT manager 
is just a functional manager and has no sufficient top-level 
managerial skills related to strategic planning and business 
model analysis and modifications. 

One of the most important recommendations for  
the Egyptian Oil and gas sector is to develop this position 
in the organizational structure of all companies to play this 
crucial bridging role and follow up achieving Digital 
Transformation (DX) to companies. 

Furthermore, it is important to develop this role on two 
other levels in the Ministry of Petroleum. The first level is 
the level of the four main holding companies, while  
the second level is the level of the ministry itself. The 
reason for that is that the program of Digital 
Transformation was started in 2016 and the actual 
progress is not reflecting the real efforts exerted, in 
addition, there is no clear roadmap with defined milestones 
that indicate the progress of Digital Transformation of  
the Sector as a whole.  

Therefore, this position should exist on both levels of 
holding companies and the ministry level. Furthermore, it 
is recommended for the ministry to form a committee for 
all of the CDOs to report directly to the Egyptian 
Petroleum Minister, and then there will be a solid 
management structure, that will be able to manage and 
control the digital transformational efforts and direct them 
in the correct direction with no deviation or conflicts. 

7. Limitations 

The current research has different limitations while 
execution, these limitations are outlined as follows:  

-  Using Self-Administered Questionnaire: The current 
research methodology is quantitative using primary 
data that represent opinions of managers working in Oil 
and Gas sector companies, which may be considered as 
a subjective point of view, not official information that 
comes out of the organizations. 
-  Using Cross-Sectional Study: The research is limited 
to only one sector in Egypt, which is the Oil and Gas 
Sector, which limits the generalizability. 

8. Future Research 

It is recommended for future research to: 
-  Include secondary data coming from official reports 
if this is available in addition to the adoption of mixed 
methodology through adding a qualitative part 
depending on interviews with experts to guarantee the 
objectivity of information and data the official 
representation of the collected data 
-  Extend the scope of the research to other sectors 
like Telecommunications, Banking, Educational, 
Health, and Tourism to be able to generalize 
outcomes to the level of the country as a whole. 
-  It is recommended to consider other capabilities 
and dimensions besides the managerial capabilities 
in DBS. 
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