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Abstract 
Purpose – The purpose of the present research is to analyze the barriers affecting the 

readiness of digital transformation implementation in the manufacturing enterprises in 

Lebanon. 

Design/methodology/approach – The research implemented a mixed approach using survey 

based questionnaires and interviews in order to understand the barriers that could impact the 

readiness of manufacturing organizations for digital transformation. The research 

implemented a deductive approach therefore it relied on previous studies and theories to 

validate the research hypotheses, and followed the positivism philosophy to validate the 

hypotheses.  

Findings – The significant barriers were categorized in three factors, organizational 

challenges, cultural and strategic challenges and external challenges. The most challenging 

barriers to the readiness for the implementation of digital transformation identified through 

the interviews and the questionnaire are  

absence of skills, and lack of external capacity building. As to the awareness about 

digitalization and awareness about its benefits, the main barriers were insufficient knowledge, 

and lack of international market exposure. 

Research limitations/implications -- The qualitative research was limited to the small 

sample size and the very limited number of previous research conducted in the industry and 

in the country taking into consideration the data and interviews that had been collected during 

a financial crisis taking place in Lebanon and during a global pandemic namely the COVID 

19.  

Practical implications – Other manufacturing companies may learn about the barriers found 

through this research. They would be able to assess their readiness and consequently work on 

overcoming the barriers prior to the implementation through the company would be able to 

work on internal barriers and lobby for the external ones. 

Originality/value – The present research is the first is Lebanon concerning the 

implementation of digital transformation in the manufacturing companies.  

Keywords: Industry 4.0, Manufacturing enterprise, digital transformation, implementation, 

barriers, digitalization. 
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Chapter 1 - Introduction 
1.1-  General background 

In 1703, Gottfried Wilhelm Leibniz was the first philosopher that described the binary system 

and the concept called "digitalization” (Leibniz, 1703). The concept consists of a base 2 

numerical system using two symbols 1 or 0 (Leibniz, 1703). The concept was then 

consecutively improved by Mertens (2014). 

Over the years, the development process of digitalization has speeded up. Digitalization 

provided the opportunity for businesses to change and transform. Digital business 

transformation is the journey of reinventing how daily business is conducted to fully exploit 

information technology and to facilitate supply chain collaboration to achieve unprecedented 

levels of operational excellence (Bowersox, Closs, & Drayer, 2005). 

This study emphasizes the upcoming manufacturing technology, it is defined as the 

communication of the machineries between each other’s and the communication between all 

the elements of the supply chain, which is also called digital manufacturing. This upcoming 

technology is the fourth industrial revolution, it is referred to as the Internet of Things 

(Ashton, 1999) or Industry 4.0 (Federal Ministry of Education and Research in Germany, 

2011). It carries with it not only lots of challenges but more opportunities to the 

manufacturing world. Enterprises will have to change their structures, processes and align 

their work with the suppliers and end users (Hameed, 2018). The present thesis will explore 

the requirements to do this transformation and integrate its technology into manufacturing.  

The present review focuses on the development of the Supply Chain Relationship 

Management as a remote engine. Many concepts are found in literature with common terms, 

aside from the word digitalization (Hermann et al., 2016), such as Global Internet (Bonnini, 

2014), the Internet of Things, the Distributed Economy (Bauernhansl, 2014), Smart 

Technologies, Smart Production, and Industry 4.0 (Industry 4.0).  

In the German literature in particular the term Industry 4.0 (I4.0) is widespread, slowly 

reaching Anglo-Saxon literature (Coleman et al., 2017). The expression "industry 4.0" 

applies to the fourth industrial transition contributing to further growth of the administration 

of supply chain operation and regulation (Crawley, 2013).  

Automation that focuses on cross-linking networks connecting with one another through the 

Internet is the key feature of the I4.0 (Crawley, 2013). It allows I4.0 to be described as "a 
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meta concept to improve development further and to build value structures by connecting the 

physical world with the digital environment" (Deloux et al., 2009). The Dortmund 

Management Model 4.0 is formalized by Hompel and Henke (2017) offering guidelines for 

professionals and analysts for turning profit creating practices into Industry 4.0.  

The booklets (Flynn,2010) include more detail on I4.0 and its elements. The term digitization 

is specified for this article, but associated with that, as required action on the path to Industry 

4.0. Changes in the business environment are the leading firms in adapting new production 

model termed agile manufacturing. It is seen as the winning strategy to be adopted by 

manufacturers bracing themselves for dramatic performance enhancements seeking to 

become national and international leaders in an increasingly competitive market of fast 

changing customer requirements (Bottani, 2009). Research has shown that product 

development projects were more likely to succeed when they were based on carefully defined 

customer needs than those based on new technological opportunities (Chong & Chen, 2010). 

In fact, standardized products and mass production will not achieve a big market share 

anymore while agility and flexibility of the processes and the procedures will do. 

Manufacturing industries must forecast change in demands with high precision, and at the 

same time they have to act fast to unexpected additional changes (Homburg, 2019).  

The main constraints that every manufacturer has are the high prospects his customers have 

towards quality and reduced costs to stay competitive in the market. Companies that are 

coping with the technology that will sustain their presence on the market are the ones that 

will be able to have rapid product development as well as flexible production (Chen, 2015). 

According to experts from the industry and academia, the upcoming industrial revolution will 

be triggered by the Internet, which allows communication not only among humans, but also 

among machines in Cyber-Physical-Systems (CPS) throughout large networks (Brettel, 

Friederichsen, Keller, & Rosenberg, 2014). These networks will be able to link the products 

and the machines with the employees who would be enabled to remotely control and improve 

machines’ performance. Cloud database would collect the product data, and software systems 

would be the link to enable real time monitoring of all indicators (Homburg, 2019). Using 

these technologies, manufacturing enterprises would have more flexibility and agility to meet 

the demand and keep their customers satisfied.  To integrate this technology, major changes 

will have to be implemented on the given company’s processes and the flow of activities, yet 

major challenges that would impede the process would have to be expected (Chen, 2015). 
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The challenges can be multi-dimensional, namely organizational, strategic, cultural and 

managerial. (Nahrkhalaji, Shafiee, Shafiee, & Hvam, 2018). One challenge is to have a 

culture that accepts this change, a culture that allows to break organizational silos to succeed 

in the digital space (Euchner, 2018). Another one is having the needed external and internal 

capabilities. There are strategic partnerships that need to be formed, because that’s the best 

way to build capability in most cases (Euchner, 2018).  And the company needs to form its 

own capability especially on the technological level. On the strategy level, the business 

model will have to be modified. What has always been the hardest thing for successful 

companies to do in this regards has not been navigating the changing paradigm of technology 

but navigating business-model shifts (Euchner, 2018). Leadership has also a challenging role 

in the transformation. The change cannot happen without the support from top managers who 

can foster a corporate culture that effectively drives digital transformation (Nahrkhalaji et al., 

2018).  

One approximate mean of avoiding risks or growing risk consequences in the supply chain is 

to utilize usable knowledge across the whole supply chain. A digital supply chain allows 

tangible possible risks, helps businesses to monitor resource movements and generate 

strategic strategies in real time (Barros et al., 2012).  

Improved efficiency and response time of industrial / logistical processes usually is the key 

catalyst for plant digitalization (Bogner et al, 2016) which will be further explored in this 

study.  

1.2-  Need for the study  

While digital transformation has its challenges, existing research indicates that the digital 

phenomenon is an opportunity to innovate and redefine how organizations do business 

(Heavin & Power, 2018). Digital transformation helps in creating agile organizations that will 

be a must for survival of businesses in the upcoming years (Garson, 2012).  

The economic situation in Lebanon is forcing the government to rethink its economic model 

by relying more on agriculture and manufacturing. Moreover, the manufacturing sector can 

contribute to increasing the exports and thus rebalancing the ins and outs (Gates, 2014).  

The value added of the manufacturing sector per capita has more than doubled between 1990 

and 2015 moving from USD 268 to USD 703 (in constant US dollars per capita) (Gates, 

2014).. Industrial exports stood at USD 2.61 billion in 2017, accounting for 92% of total 

Lebanese exports. The Ministry of Industry developed a strategic plan 2020-2025 for the 
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sector to increase productivity and industrial exports (Ministry of Industry, 2019). To be able 

to cope with the revolution and keep the export levels on the rise, Lebanese manufacturing 

industries need to adopt the digital change and go through the inevitable transformation. By 

taking this step, Lebanon can be the leader in the region and set the example for others to 

follow. 

Market and technical powers needed to handle transition and make choices faster than ever 

before the arrival of COVID-19. These demands have been greatly increased by the 

pandemic. There was never any pressure from businesses of all sizes to adapt their market 

strategies to evolving demands. And there would only be a transient need for pace – 

digitization, globalization, robotics, analytics and other changing factors will continue to 

accelerate (Abigail, 2021). 

Leading businesses harvest tremendous gains from using versatility of size to succeed and 

prosper in this more competitive, insecure, dynamic and contradictory environment. 

Enterprise agility helped reconstruct a group of high performance teams, each having a 

specific mission and the expertise it requires. In their early days of agility, these teams 

performed their largest positions in the digital corners of businesses, bringing together 

engineers, testing staff, data scientists, consumer travel experts and designers of user 

interfaces). Agile businesses have made better adjustments to COVID-19 than other 

companies. They have expedited their work and adapted to emerging worlds in industries 

with their goals and used practices like targets and main outcomes. Also, agile teams perform 

really effectively in remote environments on a weekly and regular basis (Poley, 2020).  

1.3-  Purpose of the study  

New digital technologies present both game-changing opportunities for—and existential 

threats to—companies whose success was built during the pre-digital economy (Sebastian et 

al., 2017). The future of manufacturing is a challenge for all manufacturing companies, at the 

same time it is an opportunity to improve and become more efficient on the internal level 

within the departments and on the external level with the suppliers and the customers. Few 

businesses already started the change process and others are still unaware of it (Gates, 2014). 

In the present research we will explore the awareness and readiness of the manufacturers in 

Lebanon for the digital transformation. The study is expected to help the companies to have a 

better understanding of the change needed to achieve this level of technological 

improvement.  
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The main research questions are: 

1) To what extent the manufacturing industries in Lebanon are aware and ready for digital 

transformation? 

2) What are the main barriers for a company’s readiness for digital transformation? 

Answering these two questions will enable us to understand the essentials for a successful 

digital transformation as well as explore the main elements required for the transformation.  

1.4-  Brief overview of all chapters 

The present is divided into five chapters: Introduction, Literature Review, Methodology, 

Findings and Analysis, Recommendations and Conclusions. The introduction displays a brief 

acquaintance with the subject and its importance for the future of manufacturing, the research 

questions are also stated. In the Literature Review the most important resources are 

investigated in order to come up with a theoretical analysis. The chapter on Methodology 

defines the research questions and identifies the main sources that will be used for data 

collection. The chapter Finding and Analysis will clarify the results and presents an analysis 

of the data collected. This chapter will also allow the validity check of the results. The 

chapter on Recommendations and Conclusions is the last chapter that will summarize the key 

findings and the recommendations of digital transformation for the business and the industry. 
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Chapter 2 – Review of literature 
2.1-  Introduction 

After having introduced the background of digitalization in the first chapter, the goal of this  

chapter is to present a detailed literature about digital transformation. An exploration of the 

literature is carried out in order to have a clear picture of the current knowledge of digital 

transformation and the factors that cause the main impact on the manufacturing companies. 

NDU library and search engines helped target different documents such as books, 

dissertations and research about digital transformation, digitization, agility, automation, 

management and leadership to cover the whole subject. Articles dating from the 1990s 

allowed us to observe the sequence of events and advancement of the global economy and 

industries over time. More specifically, the review of the literature is divided into three parts, 

Industry 4.0, digital transformation and digitalization of the manufacturing enterprises. 

2.2-  Industry 4.0 

Industry 4.0 is not a trend. It comes from a chain of events that led to the search for new 

solutions responding to the labor shortage experienced in Western countries in recent years, 

to the globalization of industries and to the enthusiasm of electronic commerce (Imran, 

2018).  

2.2.1-  Competitive environment 

International market developments in companies of all types have influenced the 

manufacturing sector. Globalization and ecommerce innovation have provided prospects for 

development, but at the same time, there are obstacles that involve awareness of the supply 

chain and uncertainty.  

The future includes predicting the effect of e-commerce on manufacturing, retail and 

delivery, combining the online and offline worlds and gradually developing as alternatives to 

home supply.  

The prospective buyers do not want to wait – they expect the goods – after being purchase –

to be distributed. Corporations have to respond to such issues as early as possible 

(Ghasemi,2012). The high degree of internet penetration, the constant emergence of fresh 

knowledge and the probability of contrast in terms of commodity features and pricing was 

fundamentally influenced by the purchasing behavior and consumption habits of customers 

(Farahani et al, 2015).  
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The high levels of Internet penetration shifted the purchasing habits of customers and demand 

trends, creating a high level of competition for managers in the supply chain. Based on the 

repercussions of the global pandemic, projections for the next few years are globalization and 

export expansion, supply chain visibility, standardization mechanism and automation, supply 

chain coordination, versatility in adapting to competitive economies, creativity and new 

business models (Farahani et al., 2015, Nicolas et al, 2020).  

The fast introduction and acceptance of new specifications on the market is necessary to 

preserve the potential competitive edge. To adapt to changes and automate operations whilst 

gaining from new digital technology, it is important to consider the developments and 

impacts on the supply chain management (Glas, 2016).  

Supply chain management have a challenge of keeping their business at the forefront of 

innovation by designing strategies focused particularly on technologies and possibilities in 

the light of modern supply chains (Glas, 2016). 

Digitalization not only affects the way businesses operate but also raises the amount of 

disruption they face. The present and potential paradigm of supply chain management was 

greatly affected by new technology such as 3D printing, Internet of Things and social media. 

Emerging innovations are projected to adapt to some of the Supply Chain Management 

(SCM) more important problems resulting in decreases in costs and complexities, an 

improvement in product efficiency or improved control of service rates (He et al, 2017). 

Michael Porter (1979) developed the five force model for the analysis of a firm’s competitive 

position. The author demonstrates the competitive structure of companies according to the 

following five strategic axes: 

1. Competition  

2. Potential of new entrants 

3. Power of suppliers 

4. Power of customers 

5. Threat of substitute products 

According to the author, a company must study its environment by considering these five 

characteristics to limit potential threats and develop a competitive advantage. He defines 

competitive advantage as the cost incurred to produce a good or to offer a service, in addition 

to the value of differentiation. He argues that a company can develop a competitive 
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advantage by reducing its production costs, or by increasing the differentiation value or by 

both. He defines the value of differentiation as the unique, tangible and intangible attributes 

associated with a product or service and which significantly affect the value perceived by the 

customer. The value perceived by the customer represents the price that the customer is ready 

to pay for a product. 

With the massive arrival of digital technologies in the manufacturing environment, customers 

are more informed, suppliers have access to a larger pool of customers, products are 

increasingly being replaced by digital and mobile alternatives (CDs, movies, applications, 

etc.). 

It may be noticed that Porter's model specifically focuses on the impact of a business 

environment on the development of its competitive advantage. Barney was one of the first to 

treat value based on resources (Barney, 1991). Unlike Porter (1979), Barney presents the 

internal means that a company has to generate a competitive advantage. This management 

framework is based on the fact that all companies have a combination of heterogeneous 

resources, which have the potential to generate unique value (Barney, 1991). In his RBV 

theory (Resource based view), the following four criteria must be respected:  

1. Resources must have value  

2. Resources must be rare 

3. Resources must be difficult to imitate 

4. Resources should not be easily substitutable  

According to Barney, a company that assesses the use of its resources and develops an 

appropriate strategy to meet these criteria, differs from the competition (Barney, 1991). More 

recent literature on strategy, demonstrated that in a highly digital environment, the 

differentiator becomes a crucial issue and can be developed by focusing on (1) the products 

and services, (2) the process and (3) the relationship between digital transformation and the 

manufacturing sector (Avasant, 2016); (Weinman, 2015). Moreover, the new technologies 

inherent in Industry 4.0 now allow companies to collect and analyze their data, review their 

business models, their products and services, their processes and to improve the involvement 

of manufacturers and their relationship with their customers. 
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2.2.2-  The potential of Industry 4.0 

The investment of companies in channel coordination systems, automation via cyber-physical 

systems and robotics makes Industry 4.0 the solution of the future. Its objective is to respond 

to the change in the consumers’ behavior, which makes them request personalized products. 

This force the industry to change its paradigms and practices and move towards personalized 

mass production also referred to as mass customization. The key principles related to Industry 

4.0 are interoperability, virtualization, decentralization, real time capability, service 

orientation and modularity (Hermann, Pentek, & Otto, 2016). 

Interoperability means that a human or a machine can perform several operations. It’s also 

about developing a common computer language which facilitates communication between 

different computer systems such as machines & software (Helu, 2017). 

Virtualization is defined as the ability to create a virtual image of the floor and production 

process, created by process simulation or by sensors devices integrated into the production 

process (Bughrin, 2019) . 

Decentralization represents the decentralized control policy. It’s the ability to allow 

employees and machines to make quick decisions (notably thanks to Information and 

Communication Technologies (ICT)) (Bughrin, 2019).  

The service orientation represents the reshaping of its business model according to available 

data. It's about rethinking the way of doing business with the client by not only offering a 

product, but by a complete and integrated solution via a combination of services and 

functionalities, now made possible by sensors integrated into the objects (Mubarik, 2016). 

Finally, modularity is the ability to separate everything into small sets. It's a unique principle 

of agile production systems. The product or process of production can be separated to better 

manage the complexity of a system (Helu, 2017).  

New digital technologies, smart and connected, are the key to moving towards a 4.0 

environment (Porter & Heppelmann, 2014). In fact, the intelligence of products is their ability 

to collect and analyze data. Connectivity is the ability to transfer data from an object to 

another to facilitate information sharing, decision making and analysis of data (Porter & 

Heppelmann, 2014) 
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The different levels of scanning depend on (Porter & Heppelmann, 2014) (1) monitoring, (2) 

control, (3) optimization and (4) autonomy. 

 Monitoring:  is the systematic process of collecting, analyzing and using information 

to track a program’s progress toward reaching its objectives and to guide management 

decisions 

 Control: is the activity of ensuring that all the workplace flows are implemented 

according to the plan of the top management.  

 Optimization: is the process of making a trading system more effective by adjusting 

the variables used for Company X’s analysis 

 Autonomy: It is the capability to process a request to fetch a component from its 

location and to autonomously deliver this component to a specified delivery point, all 

without human intervention 

Surveillance is defined by the use of external sensors and data sources and which allow 

complete monitoring of production conditions, the external environment and product 

operations and uses. The ability to monitor also allows one to schedule alerts and 

notifications in abnormal situations. Control corresponds to the integration of software within 

the intelligent and connected product, or in the cloud, which allows the control of the 

functions of the product and personalization of the user experience. Optimization represents 

the ability to use monitoring and control tools using algorithms to analyze the data and 

optimize the operations and uses linked to the product in order to improve performance and 

enable predictive diagnostics, services and repairs. Finally, autonomy combines monitoring, 

control and optimization to allow autonomous operations in the product, self-coordination of 

operations with other products or systems, improvement and personalization of the product 

autonomously and self-diagnosis. 

2.2.3-  Technologies supporting industry 4.0 

The implementation of a business strategy requires the arrangement of resources, be it human 

resources, finances, technologies and material. Resources are defined as "all assets, 

capabilities, organizational processes, attributes, information and knowledge, controlled by a 

firm that enable the firm to conceive and implement strategies that improve its efficiency and 

effectiveness (Barney, 1991).  
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With the ubiquity of the Internet and the rapid development of all kinds of technologies, it 

becomes relevant for companies to properly identify and select those that are most relevant to 

their reality. The literature review made it possible to highlight the digital technology groups 

related to Industry 4.0.  

Based on the above analyses, we ,ay conclude that the final list of enabling technologies is: 

advanced manufacturing; additive manufacturing; augmented reality; simulation; cloud 

computing; industrial IoT; cyber security; and Big Data analytics and customer profiling 

(Ardito, Petruzzelli, Panniello, & Garavelli, 2019). 

Advanced manufacturing: it represents the technological improvements that organizations 

can use to develop products and processes. It includes the use of simulation software, 

computer-aided design and manufacturing. In a context of mass customization, many 

companies offer products with different more or less standard options. CAD systems 

(Computer Aided Design), CAM (Computer Aided Manufacturing), Parametric CAD and 

CAM, facilitate product design and generation of programs of CNC/laser/cutting/bending 

machines for manufacturing. The parameters of the products allow a personalized 

manufacturing. It also has the advantage to reduce the design time of each product.  

Additive manufacturing: it reflects the technologies used to develop 3D objects using 

computer software. The process consists of successively depositing layers of material 

according to a computer model program. This technique facilitates the development of 

prototypes and parts unique and unusual shapes. Materials used for additive manufacturing 

can be of metallic, plastic, biological or of textile type. 

Augmented reality: it is the system that represents a virtual environment in the real world. It 

also makes it possible to add visual information to reality, in order to facilitate maintenance, 

assembly, steering tasks equipment, product design, etc. Virtual reality simulates a fictitious 

environment in which an individual finds himself, in order to visualize phenomena and 

interact with them. In particular, it facilitates employee training for piloting equipment or 

simulating a new work environment or again, the use of a new machine to acquire or implant. 

It can also help perceiving a future plant before executing it. 

Simulation: it is the integration of different IT tools and specialized software to model and 

simulate the performance of a system. Simulation of structure, performance and functions is 

optimized to be realistic, thus enhancing the product’s design quality and success rate for 
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one-time development. (Zhou, 2013) This will also reduce the start-up time of the machines 

and increase their availability. 

Cloud computing: it allows communication between computer software and hardware over 

the internet. It is defined as storage and access to data via the Internet rather than a local hard 

drive Cloud computing offers enterprises and users high scalability, high availability, and 

high reliability. It can improve resource utilization efficiency and can reduce the cost of 

business information construction, investment, and maintenance (Wenhong & Yong, 2014).  

Internet of things (IOT): defined as “things have identities and virtual personalities operating 

in smart spaces using intelligent interfaces to connect and communicate within social, 

environment, and user contexts” (Tan & Wang, 2010). The data communicated are collected 

using computer hardware, also called embedded systems. The data are then analyzed using 

software. (Mattern & Floerkemeier, 2010) states that we are moving towards a system where 

(more or less) smart objects actually communicate with users, Internet services and even 

among each other (figure 1).  

 

Figure 1 The smartphone as a mediator between people, things and the internet (Mattern & Floerkemeier, 2010) 

 

Cyber security: Industry 4.0 takes its value in the transmission and enhancement of data and 

information   processes, systems and people. These new capabilities that things offer opens 

up fascinating prospects and interesting application possibilities; but they are also 

accompanied by substantial requirements relating to the underlying technology and 

infrastructure.(Mattern & Floerkemeier, 2010) This large amount of data flowing between 

systems and people just like the daily use of the Internet increases the importance of cyber 



 
 

13 
 

security. Businesses have to ensure that their operations are secure, in order to operate 

successfully in the digital manufacturing environment.(Ernst, Frische, & Hamill, 2015) 

Big data analytics and Customer profiling: The term "Big Data" represents the massive 

volume of structured data and not structured. It has recently become a widely discussed topic 

in business and academia, as it provides a range of new opportunities for businesses. (Ernst et 

al., 2015) 

 

Figure 2 Data of entire supply chain is accessible in the cloud (Kühnle & Bitsch, 2015) 

Big Data is collected and processed in the cloud (figure 2). The cloud makes it possible to 

connect the data to IT tools. In manufacturing IT tools are such as ERP, business intelligence 

software and customer relationship management (CRM). This interaction notably facilitates 

decision-making in many contexts. In industry, the use of RFID chips, sensors, actuators and 

wireless networks for example can store a significant quantity of data in the cloud and Big 

Data tools are used for further analysis. 

As for production management, several systems and software are available to improve 

customer relationships. Two of these solutions are the customer relationship management 

(CRM) and remote maintenance systems. A CRM helps to manage the customer relationship 

by centralizing all information and history related to each client individually. It keeps the data 

to trace the product, service… Some CRMs allow also to integrate marketing data, customer 

satisfaction and after-sales support. In short, a CRM system allows to supervise all 
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interactions between the organization and customers. Remote maintenance represents all of 

the actions taken in place to provide remote support directly on equipment. Remote 

maintenance can be accomplished via remote control software, by phone or videoconference. 

Big data analytics: This extends to the application of detailed statistics on all form of 

electronic correspondence collected, including "messages, alerts and pictures shared on social 

networks, sensor readings and GPS signals (Helu, 2017). Big data analytics lead to growing 

time for production, strengthening consumer interactions and increasing the productivity of 

the supply chain. Big technology helps businesses to gather vast amounts of data from 

images, posts, sources of clicks and others. Data mining has a significant effect on the 

sustainability of the supply chain (Helu, 2015). 

Cloud computing: It applies both to the technologies offered as Internet-based infrastructure 

and to the equipment and software in data centers "(Helu, 2010). The cloud-based application 

synchronizes supply chain control with an organization's IT infrastructure. It aims to reduce 

savings of supply chain processes, scalability, flexibility and performance.  

3D printing or direct digital manufacturing: 3-D printing utilizes manufacturing-based 

CAD technologies and additives to print products through fusion of different products via 

laser (Helu, 2012). 3D printing or automated direct manufacturing allows fairly low prices to 

be reached for limited volumes of manufactured items. (He, 2017) notes that the supply chain 

is being revolutionized by Amazon by distribution stores where consumers will print more 

than 200 items. This suggests that the expense of warehousing and distribution is restricted to 

raw materials which may contribute to the shift to the supply chain. 

Drones: Such planes are autonomous and may be found in the supply chain. Amazon, for 

example, operates in an electronic delivery way via autonomous planes (Waller, 2014). The 

drones will interpret RFID tags or bar code, Q-code, and send the data to a centralized server 

network. Use of drones has the bonus of collecting data more quickly in an overhead 

perspective than human beings utilizing cameras carried by hand to gather the same data. 

Mobile applications: It applies to forms of apps for use on handheld telecommunications 

systems such as a mobile phones or computer, rather than desktop or laptop. The optimization 

of supply chain processes is smartphone apps such as mobile payment, mobile RFID, bar 

code inspection, map routing and product optimization. 
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2.2.4-  Interrelationships between Industry 4.0 technologies 

The use of different digital technologies offers many advantages especially when they’re 

connected. They are shown Figure 3 where one can see some of the concepts related to 

Industry 4.0 that have been discussed earlier. 

 

Figure 3 Industry 4.0 technologies Source (Waller, 2014) 

Cyber-Physical Systems, Cloud Computing, the Internet of Things and the Internet of 

Services are the basis of Industry 4.0 technologies (Hermann et al., 2016). They interact with 

each other to form a complete, autonomous system, close to the customer, while aiming at the 

same time to improve productivity and efficiency. Industry 4.0's customer approach leads to 

creating products and services according to a customer experience. By the active participation 

of the client and the web community in product development, design is nurtured by these 

external sources and can quickly test products and services with the virtualization, simulation 

and additive manufacturing. In parallel, data are accumulated in Big Data through the use of 

several everyday services. With the data connected to the cloud, companies try to discern 

habits, trends, and behaviors in the life of customers and seize business opportunities and 

improve their products, services and process. Once the requested products are set for 

production, the cyber-physical system collects the data and sends them in real time in the 

cloud via the Internet of Things. Data are analyzed using software and applications developed 

and hosted in the cloud. The analysis results are then communicated via the IoT network in 

the cyber-physical system either to machines to automatically execute the required actions, or 



 
 

16 
 

to humans for further analysis, and decision support (Hofmann, 2017). The information in the 

cloud as well as the results of analysis can be sent to managers, operators, suppliers, etc. 

This ongoing communication and sharing of information promote integration and 

coordination between players in the system. This "intelligence" contributes to optimization of 

production, in particular through cost reductions. Also, robots, machines and all intelligent 

equipment communicate with each other to make the right decisions at the right time and 

ensure maximum efficiency. Covered by a web of cyber security, all these exchanges can be 

done without risk. 

For this research, Industry 4.0 is then defined as the use of digital technologies and real-time 

data to improve decision-making, efficiency and agility of its administrative and operational 

processes. 

2.3-  Digital transformation 

Digital transformation is the process of using digital technologies to create new — or modify 

existing — business processes, culture, and customer experiences to meet changing business 

and market requirements (Reis, Amorim, Melao, & Matos, 2018). 
The following subsections address the components of digital transformation, key areas to 

implement digital transformation, customer experience, operational processes, and business 

models. 

2.3.1-  Components of digital transformation 

Digital Transformation and Digitalization are similar terms that apply to services, processes 

and organizational structures throughout IT/IS and web-based enablers; therefore, the 

connection to management is as vital as companies need to establish management practices to 

govern these complex transformations (Reis et al., 2018). 

2.3.2-  Key areas to implement digital transformation 

Digital transformation requires strong leadership to drive change; but it also requires a vision 

for what parts of the company one want to transform (Westerman, Bonnet, & Mcafee, 2014). 

Executives are digitally transforming three key areas of their enterprises: customer 

experience, operational processes and business models (Westerman et al., 2014).  
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Customer experience 

Customer experience represents the efforts made to offer more than just a product to the 

client, in terms of design, associated service and communication throughout the product life 

cycle (Reis et al., 2018).. The use of data and information technologies makes it possible to 

develop new business models and create new value for the customer. The active participation 

of customers in the product development process allows also to meet their specific needs and 

requirements (Reis et al., 2018).. Moreover, this could be possible in different areas of 

customer experience and by that we will explore some of these areas in the following section: 

Customer understanding: Companies need to understand their customer preferences and 

needs. Some are taking advantage of what they learned from their previous experiences; 

others are using social media to see what makes a customer satisfied or unsatisfied. In all 

cases companies are promoting their products on different digital platforms.  

Top line Growth: The use of digital tools is increasing with salespersons who are using them 

for presentations and sales pitch. Tablets and mobile phones in particular are the digital tools 

salespersons are using to better engage and interact with customers. Some are using CRM’s 

to link customer’s local references. These systems facilitate via the Ethernet real time offers 

and promotions. 

Customer touch points: After sales and customer service can be improved using digital tools. 

They can be used for some consultancy jobs that can be accomplished online and save the 

customer or the supplier from go physically and to solve the problem.  These tools allow the 

customer to save time, while saving the company money. Many companies are now offering 

customer apps to enhance customer touch points (Westerman et al., 2014). 

Operational processes 

Although customer experience is most obvious benefit of digitalization, however on the 

processes level the transformation improves the efficiency and productivity of enterprises.  

Process digitization: Automation of repetitive tasks allows employees to focus on innovation, 

creativity and to work on value added activities. also creates streams of data that can be 

useful in later data mining efforts (Westerman et al., 2014). A product can be guided 

autonomously during production, using sensors and actuators in real time and in depending 

on current conditions.  
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Worker enablement: Work from home is an increasing trend in most companies, it gives 

employees independence and flexibility at work. Meanwhile, the companies are providing 

tools and software that would allow employees connect with all departments from their home. 

While implemented for cost reasons, the tools that virtualize individual work have become 

powerful enablers for knowledge sharing (Westerman et al., 2014). 

Performance management: Using actual and real time measures are essential for managers to 

make decisions based on real numbers and not on assumptions. This can be applied at the 

customer level and internally. The level of details that can be reached is also increasing 

allowing managers to go into the details and develop new fields in manufacturing. Data 

management is all what the company's activities are aimed to control, protect, deliver and 

improve the quality of data and information assets of the company. 

Many corporations' market strategies (e.g., Facebook, Amazon, Alibaba, Airbnb, Uber) are 

focused on digital technologies. Many businesses are required to develop and adopt new long 

term technologies for five, ten, twenty or even a hundred years in order to survive. 

Digitalization or digital change has different functions in this phase. Such terms are now 

described in depth. Digitalization is the mechanism by which analog / physical objects, for 

example paper papers and microfilm are produced in digital terms (Westerman et al., 2014). 

Accordingly, everything is transformed to a digital medium, and is then used by a computer 

device for different possibilities, including alerts, medical information, positioning details, 

identification cards and so forth. Consequently, we have continuing knowledge flows in a 

digital environment, which increase and boost operational efficiency and reduce the number 

of required workers (Westerman et al., 2014).  

Digitalization is the foundation for transformation and digitalization of processes. 

Digitization involves digitalization, which also contributes to a combination of digital and 

physical communications, connectivity, and industry activities, such as omni-channel client 

support, automated promotion, or intelligent development through a mix of self-sufficient, 

semi-independent, and manual operations (Huber,2016).   

A Digital Supply Chain (DSC) is a sophisticated, demand-driven, effective mechanism for 

the development of different ways of revenue and market profit for enterprises and through 

the usage of emerging technology. DSC is not just the automated or physical usage of 

products and resources, but also how supply chain systems, like cloud and internet of things, 
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are handled through a large spectrum of creative technology (Huber,2016).   (e.g., aerial 

automobiles, cloud computing). 

We may also consider a description of the Supply Chain 4.0 as Internet of Things technology, 

advanced robotics technology and application of advanced big-data analytics in supply chain 

management: positioning sensors in anything, networking anywhere, automating everything, 

and evaluating anything to vastly boost consumer service and efficiency. The utilization of 

new media resulted in beneficial economic benefits as a consequence of output and usage 

rationalization as well as the possibility of environmental change. (Huber,2016).    

All the above is aimed at creating a modern economic paradigm known as the circular 

economy. This is an economy based on processes of restoration, optimization, and resource 

saving, powered by digital technologies which achieve sustainable urban growth and social 

and economic performance (Hofmann, 2017). 

Close-loop production and integrated supply chains are the core principle of the circular 

economy. Positive or green supply chains mean that positive environmental and economic 

gains in a conventional supply chain are introduced (Hofmann, 2017). 

Such criteria refer to choosing manufacturers, planning, processing, storing, shipping, fair 

usage, use and disposal. This leads to a new phase of growth and competition for businesses, 

the circular economy and closed-loop supply chains create new revenue streams and allow 

profitability for the whole supply chain (Okano, 2017).  

The aim of supply chain digitalization in circular economies is to include the required details 

on critical elements and procedures, overcoming bottlenecks and interruptions, as well as 

creating opportunities for maximizing main metrics for optimal utilization of capital and cost 

reductions to meet social, economic, and environmental targets (Mohanty, 2013).  

Digital innovations lead to creating creative supply chains with the impact on the ecosystem 

and the commodity life cycle, not just in the manufacturing phase but also in application, thus 

reducing costs and mitigating the adverse impacts of development and use (Morabito et al., 

2015). 

Business models 

Digitally modified businesses: In addition to the use of new technological tools, businesses 

are changing the way they do business to sustain their companies. Some are using digital 

services around traditional products.  
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New digital businesses: In addition to using digital modified businesses, some companies are 

also introducing new digital products that can track the lifecycle of the product. These 

products can keep the supplier informed about his own products. They will also help the 

customer to prevent a failure by predicting the wear time of his product. 

Digital Globalization: Multinational companies are transforming to become global. These 

companies benefit from global shared services for finance, human resources and even core 

capabilities like manufacturing and design. Global shared services promote efficiency and 

reduce risk as stated by Mortenson (2015) 

Digital business transformation is about leadership. (Bowersox et al., 2005) Strong leadership 

is needed to achieve the change and implement digital transformation. But setting a strategy 

to know which fields to start with is essential. A company cannot accomplish the full 

transformation at once. Reinventing business operations to exploit information technology 

and facilitate supply chain collaboration means examining every facet of every job. 

(Bowersox et al., 2005) Every action needs to be evaluated and reengineered and every 

company needs to start from a different component.  

2.4-  The manufacturing companies 

Challenges arising from environmental, economic, and technological circumstances are 

becoming more aggressive to the manufacturing companies around the world. In order to 

overcome challenges or preserve these developments and maintain their sustainability, 

manufacturing companies need to manage their value chain in an agile way (Terzi et al., 

2017).  

The possibilities for industrial companies are enormous, but so are the challenges (De 

Carolis, Macchi, Negri, & Terzi, 2017). There are many benefits from Industry 4.0 that can 

contribute to the economic development of the manufacturing companies. We will first start 

by defining a manufacturing company, its specific characteristics as well as the importance of 

organizational and operational agility in this type of companies and then we will go through 

the main barriers that prevent or delay the implementation of digital technologies.  

2.4.1-  Definition and characteristics of a manufacturing company 

Manufacturing is the practice of producing products. These products are manufactured using 

raw material, machines, and labor. Final products can be sold to the end customer or to 

another business (Niesen, 2016).  
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Manufacturing process includes the activities that transform the raw materials into the final 

product. It starts with product design that is usually connected to engineering and materials 

that make the product. Manufacturing processes will transform these materials into the final 

part required (Imran, 2018). 

Organizational and operational agility 

In an increasingly digital environment and to develop a competitive advantage, manufacturers 

must have continuous improvement in terms of products and services. They must have agility 

in organization and in operations to generate value and stand out from the competition 

(Norrman, 2004). 

Organization agility depends on the knowledge, experience, and inventiveness of its members 

and in-formation available to them (Ragin-Skorecka, 2016).  Organizational agility consists 

of reactivity, speed, flexibility, and skills. Operation agility has in addition continuous 

innovation. The development of technologies in the manufacturing environment offers new 

opportunities such as automation of non-value added tasks by equipment and agile software. 

These opportunities allow companies to adapt quickly to changes and variations in the 

environment. 

By expanding the definition of organizational agility at the operational level, agility takes the 

form of an ability to adapt to change, achievable due to continuous innovation and the use of 

flexible and reconfigurable technologies (Pfohl , 2015). Quick and efficient decision-making 

and the establishment of an information system relevant and in real time, also relates to 

agility. Lean manufacturing is often the first step which allows better control of the processes 

both in production and outside production and detects and eliminates sources of waste. Lean 

manufacturing accompanied by efficient use of technologies lead to organizational flexibility 

and better efficiency in resource usage (Teece, 2017). 

Organizational and operational agility represent the basics that allow manufacturing 

businesses to operate in the environment from Industry 4.0. They also allow decisions to be 

made faster and more efficiently. Operational agility allows them to prepare themselves with 

the machines and systems that adapt quickly and easily to the client’s demand. 

2.4.2-  Barriers to implementing digital transformation in 

manufacturing firms 
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Companies in any sector face a range of challenges in deploying and managing digital 

transformation. The challenges can be organizational, strategic, cultural or managerial 

(Nahrkhalaji et al., 2018).  This literature on barriers is centered on four dimensions, namely: 

cultural, organizational, Managerial and Strategic. Each of these dimensions is itself broken 

down into a multitude of criteria, which were raised by the literature around the theme of 

digital transformation. The components criteria are briefly defined following Figure 5. 

 

Figure 4 Barriers of digital transformation 

Figure 5 Barriers of digital transformation 

 

Cultural 

One challenge is to have a culture that accepts this change. One needs a culture that allows 

one to break organizational silos to succeed in the digital space (Euchner, 2018).   

Findings from the IT Sloan Management Review and Deloitte studies on digitalization reveal 

that that the biggest challenge organizations are facing in accelerating transformation is not 
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necessarily around the new technology itself, but the cultural change required to derive value 

from it. Therefore, this highlights the role of humans, of an organizational culture and of the 

need for formal strategic planning in successful digital transformation. (Nahrkhalaji et al., 

2018) 

Empowering employees: It is essential to give the employees the means to take control and 

be more independent so that they embark in digitalization (Ahmed, 2017). 

Business measurement systems: The term “Measure” here represents the repeated action of 

using data and resources related to technology to assess the performance of an organization; 

in other words, it is about the organization’s decision-making system. The company needs to 

have a suitable measuring system for its data to monitor the effect of digitalization according 

to Ahmed (2017) . 

Collaborative culture: Nahrkhalaji argues that the lack of collaborative culture entails a lack 

on many other levels such as: engaging employees, improving retention, and increasing 

innovation which could jeopardize the readiness for digitalization (Nahrkhalaji et al., 2018).  

Strategic 

This section of the present research addresses the strategic aspects of the digital 

transformation and its affect the manufacturing industry 

External capability building: External capability building is about making strategic 

partnerships with suppliers. There are strategic partnerships that one need to form, because it 

is the best way to build capability in most cases to digitalize the value chain (Euchner, 2018).   

Digitalization culture in the partners: Digitalization involves many knowledge areas, new 

digital technologies and platforms, and actors from several industries in new partnerships 

(Nahrkhalaji et al., 2018). 

Long Term philosophy: Digital transformation is a long-term process of change (Sommer, 

2015), therefore the absence of a long term philosophy will cause the failure of showing the 

long-term benefits of this transformation. 

Knowledge of digitalization and its benefits: Small- and medium sized manufacturing 

companies are uncertain about the financial effort required for the acquisition of such new 

technology and the overall impact on their business model (Schumacher, Erol, & Sihn, 2016). 
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Exposure to international market: Collaborative work means cooperation between several 

actors or organizations in order to achieve a common goal. Cooperating is mainly based on 

sharing values, projects, knowledge, resources, and tools. It is also based on the willingness 

and ability to cooperate especially when exposed to international markets as the importance 

of digitalization increases in these situations (Helu, 2017). 

Security concerns: IT security involves many levels. Security Can Affect People internal 

storage data and cloud services as inter and intra communications business. Cyber security 

then includes development, planning and implementation of security procedures to avoid 

breaches, information leaks and the risk of hacking. These should be addressed to increase 

readiness for digitalization (Helu, 2017). 

Managerial 

The awareness of the managerial team is of high importance to implement the digital 

transformation in an effective and efficient manner in the manufacturing company.  

Leadership: Leadership capabilities are essential to achieving true digital transformation and 

to turn digital investment into digital advantage (Nahrkhalaji et al., 2018). It is defined by the 

process used by a person to guide, orient, and influence a group of people with the goal of 

achieving a common vision. Leadership includes vision and strategy, technological 

monitoring, commitment, and new business models (Flynn, 2010).  

A business vision represents a description of a future and desirable state of the organization 

and / or its environment. The digital strategy here represents the improvement of products 

and processes via the use of digital technologies. A good digital strategy must therefore 

incorporate a long-term vision and a digital plan for achieving its business goals (Flynn, 

2010). 

Technological monitoring is the set of techniques aimed at organizing systematic collection 

of technological information, analysis, dissemination and the use of this information for the 

growth and development of the company. It is about observation and analysis of scientific 

and Company X’s products, manufacturing processes, materials and the present and future 

economic impacts they generate (Flynn, 2010)..  

Organizational commitment is defined by the strength with which the individual identifies 

with an organization. This commitment is characterized by these elements: a belief strong and 

full acceptance of the organization's goals and values; a will to exert a considerable effort on 
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behalf of the organization, and a desire to remain part of the organization's workforce (He, 

2017).  

A business model describes the principles by which an organization creates and delivers 

value. New digital technologies can improve your products or services and the relationship 

with the client (Helu, 2017). 

Top Management support: The change cannot happen without the support from top managers 

who can foster a corporate culture that effectively drives digital transformation (Nahrkhalaji 

et al., 2018). 

Organizational 

Organizational culture is a specific method of the company to respond to problems. It 

characterizes the company and distinguishes it from others in its values; it is about how to 

approach problems and how to react to everyday situations. In the model, culture and 

organization include seven business practices, namely (1) management of change, (2) agility 

and innovation, (3) investment and resources available, (4) skills acquisition and 

development, (5) openness to the external, (6) work organization - or lean and continuous 

improvement, and (7) internal communication. 

Resistance to change: Change management refers to the whole process from perception from 

an organizational problem to the definition of an action framework that allows the 

development, choice, and implementation of a solution under optimal conditions of success 

(Higgins, 2004). 

Resources: Investing in digital technologies includes the process of determination of a 

budget, identification of problems and possible solutions, choice of technological solutions, 

implementation method, monitoring and management of risks (Hofmann, 2017). 

Skills needed for digital transformation: Talent management constitutes all the practices 

linked to the acquisition, developing, and promoting the talents of an organization such as the 

selection and recruitment, performance management, training and development, succession 

management, career management and compensation, with the aim of promoting the retention 

of an organization’s talent (Huber, 2016). 
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Employees’ training: Development of new capabilities and skills is the most significant 

challenge in digital transformation (Nahrkhalaji et al., 2018) and to develop these skills, 

adequate trainings must be planned to the employees. 

Organizational agility: Agility is the ability of an organization to create value and delight its 

client, by promoting and adapting – in time – to changes in its environment. Innovation 

represents the implementation of a product, whether a good or a service, a new or 

significantly improved process, a new method of marketing or a new organizational method 

in the practices of the company, the organization of the workplace or external relations 

(Hughes, 2017). 

Insufficient funding: Financing is a major challenge for small and medium enterprises. 

Investments in Industry 4.0 technologies have to be encouraged by public funding in order to 

lower the barriers explicitly for SMEs (Sommer, 2015). 

Bureaucracy: It is the excessively complicated administrative structure of all processes and 

procedures. An organization should be agile and flexible to embrace digitalization (Jansen, 

2016).  

2.5-  Conclusion of the literature review 

The literature review showed the main barriers that a manufacturing company faces to 

implement digital transformation. (Sommer, 2015) states that Industry 4.0 is mainly 

addressed to large companies. This revolution may have the consequence of increasing the 

gap between small manufacturing enterprises and large industries (Sommer, 2015).  

The lack of process digitization and poor performance could possibly affect small 

manufacturing enterprises compared to their international competitors. Small- and medium 

sized manufacturing companies are uncertain about the financial effort required for the 

acquisition of such new technology and the overall impact on their business model. 

(Schumacher et al., 2016). They do not feel supported by the government, do not know how 

and where to start, and lack confidence in the security and protection of data. 

The clarification of knowledge on Industry 4.0, the manufacturing enterprises and the digital 

transformation have established the relationship between each of these concepts. 

Understanding these concepts has validated the relevance of digital in the manufacturing 

enterprises. 
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The next step in the research is to determine the most relevant barriers to the readiness of the 

Lebanese manufacturing industries for digital transformation using the methodology explored 

in the following chapter.  
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Chapter 3 - Methodology 
3.1-  Introduction 

This part of the paper will study the methodology that will be implemented in the research. 

The methodology will deal with the philosophy of the research, the research approach, the 

sample and population, the data collection procedures, and the hypotheses development and 

research model in order to answer the research question as follows: 

“What are the barriers to the readiness for digital transformation in Lebanon?” 

3.2-  Philosophical Position  

The field was addressed with the supervisors of Company X to devise goals and study 

concerns which met the company requirements. Semi structured interviews with company 

X’s staff were also performed in order to get a better understanding of the issue. In addition 

to that, the research implemented a survey for data collection which had been distributed 

throughout the means of google forms, and had been treated later using the SPSS statistical 

tool.  

Below is a table which clarifies the differences between the positivism and constructivism.  

Positivism Constructivism 

Existence of an objective reality Nonexistence of an objective reality 

 The world exists independent of human beings 

 

Reality is socially constructed  

Truth, facts as well as the objective world can be 

understood by stringent procedures and 

justificatory standards 

Emphasis on meaning and interpretation; 

focus on how people interact with one another 

in the construction of the reality 

Nonimportance of language Language is important for the interpretation of 

reality 

Truth transcends culture Understanding of the world should be 

culturally and historically specific 

Professional knowledge is achieved through 

objective, experimental and deductive activities 

No role of “professional knowledge” as 

knowledge is derived through the daily 

interaction between people in the course of 

social life 
Table 1 Comparison between Positivism and Constructivism (Saunders, 1999; Poley, 2000)  
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Referring to the table, the research will implement the positivism approach since it is 

focusing heavily on the objective and professional knowledge based on deductive activities.  

Moreover, since many theories had been developed in the research before and had been 

addressed throughout the literature review, this method aims to validate the research 

hypotheses in order to answer the research question. 

3.3-  Reasoning Approach 

The last stage of the data collection requires the analysis of the digital transformation of the 

manufacturing sector in Lebanon focused on public repositories and records. The knowledge 

obtained through the method is used as robustness checks and to verify the outcomes of the 

interview. 

In deductive analysis, an iterative method is usually used throughout the testing, which was 

also included in this review. An iterative method includes the review and creation of research 

history, problem-setting, research issues, intent and boundaries. The expertise is used as the 

study aims to develop new information (Podgorski, 2017). 

In addition, this review employed an illustrating analysis methodology that is important if the 

concept studied is not well described as in this thesis (Qin J, Liu  et al., 2016). Initially, the 

topic was discussed through a literature review to identify hypothesis that could be applicable 

to the problems tested. 

A deductive approach to analysis was used in the literature. This means that the reason for the 

analysis is the phenomenon found and it is studied such that results can be interpreted 

according to the current theory. In order to validate the hypotheses and assumptions, current 

ideas and observations have been merged (Collis & Hussey, 2014).  

3.4-  Sample & Population  

A thorough understanding of the industry's current development cycle in order to analyze the 

digital transformation of the manufacturing sector in Lebanon. The main origins of secondary 

data collection are books, journals, policy articles, newspapers, and business studies.  

In addition, a thorough understanding of the digital transformation in the manufacturing 

industry was used to detect processes most affected by the digital transformation of the 

manufacturing industry as a result of desk research. The link between the company's diverse 

capabilities and the manufacturing industry's digital transformation was established.  
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However, the quantitative methodology had been implemented for collecting data from 

different companies in Lebanon working in the manufacturing sector. The range of 

companies based on size (Small, medium and large) was intended to cover a broad scope of 

testing.  The number of replies to the questionnaires is 443 respondents. The questionnaires 

had been distributed using google forms, and the data maintained will be analyzed using the 

SPSS statistical tool. The sample had implemented at random for employees who work as 

technicians, supervisors, quality officers in order to answer the survey. 

As for the interviews, four interviews had been done in Company X with four different 

managers to identify the barriers to digital transformation in the manufacturing sector. These 

managers hold respectively the positions of “Strategy Manager”, “Customer Service 

Manager”, “Head of Digital Department”, and “Business Analyst”. All of the managers work 

in the same company and they are responsible for the process extending from pre-production 

to post-production. 

Furthermore, a mixed methodology had been implemented in order to study two different 

points of views and be able to increase the validity of the findings. For instance, the surveys 

aimed at targeting the perspective of employees, whereas the interviews aimed to target the 

managers’ view. The interviews included targeted questions that required more experience to 

have an in-depth understanding of the topic. The questionnaire had elements that we 

previously found in the literature to validate their contribution to the readiness of firms to 

adopt digital transformation  

3.5-  Brief Overview about the targeted company  

In order to enhance its operating effectiveness and expand its manufacturing potential, 

company X provides innovative, tailored and high-quality technologies and turnkey lines 

built to fulfill the customers ' needs in automation and product handling. 

With each customer's requirements, company X felt that it should still find the best 

customized solution. Any consumer who knocks its door, regardless of the scale of his/her 

activity, is defined by the industry team. Company X aims at tracking the execution of these 

solutions along with the client in order to help them grow their own company to grow. 

Producers of food & beverage, water, dairy, home & personal care, edible and lube oil, 

Palletizing & Depalletizing, Packing, Crate and Pallet distribution, big bottle lines as well as 

advanced inspection systems, are the ways to achieve excellence in work performance.   
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3.6-  Research Strategy and Methodology  

The thesis focuses on an understanding and description of an emerging phenomenon in real-

world environments; this explains why this study chose the mixed research method. 

Implementing mixed approach in the research is of high importance to study different points 

of views. Surveys for instance will target employees and technicians working in the 

companies, as for interviews, they will target more experienced managers and head of 

departments in the company and by that will support the findings with more details to 

validate the research hypotheses. 

The most critical aspect of analysis is the second phase of data collection. In semi-structured 

interviews with open-ended questions, the primary data was collected. The purpose of the 

interviews is to provide a detailed overview into how the industrial sector recognizes and 

seizes digital innovation possibilities, and assesses the degree to which this particular 

business has responded to the evolving climate as well as the barriers preventing it from 

being ready for digital transformation. 

The key reason for choosing a mixed approach study, as Strauss and Corbin (2012) state, is to 

see the world from the participants' viewpoint and to make discoveries which lead to the 

creation of empirical knowledge. The digital transformation is, as already mentioned, a 

poorly studied phenomenon. An exploratory analysis is thus essential to further explain the 

phenomena.  

By taking into account a particular hypothesis the data are gathered, and formulation of 

hypotheses will benefit from the data review.  

Semi-structured interviews give detailed qualitative data as detailed answers to questions 

(Bryman 2012). Furthermore, semi-structured interviews allow the interviewee to explore an 

idea or response in more depth (Gill et al. 2008). There are two objectives for the interviews.  

The first is to discuss how businesses perceive and become the key agents of the digital 

transition. The second is to analyze a company's position in the digital transformation of 

production processes in terms of diverse capabilities. 

The participants were also selected on the basis of their respective role in the organization. In 

the production, financial and marketing departments the interviewees evolved as much as 

possible.  
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Interviews were held with the managers / decision makers responsible for the (innovation) 

plan of the business and employees with different manufacturing firms engaged in a 

manufacturing cycle. In all three phases of production (pre-production, production and post-

production), all the interviewees were questioned, from product design to customer dispatch.  

At the start of the project, the participants were approached by email. For the intent of this 

report, interviews have been performed. The respondents were primarily based in Lebanon. 

The interviews all took place in Lebanon and lasted 30 minutes on average. 

As for the survey, it had been constructed based on the research variables found in the 

literature, and had been distributed using google forms for data collection. The maintained 

sample is 443 respondents, and – as mentioned earlier -- the data will be treated using SPSS 

statistical tool for data analysis and treatment to validate the research hypotheses. 

3.7-  Case study  

Case studies are the preferred strategy in which a contemporary phenomenon is investigated 

within a real context and in the early phases of the research on a topic (Yin, 2003). The study 

focuses on understanding the current dynamics in single environments (Eisenhardt 1989). 

Several sources of evidence are used and triangulated in case study research in order to 

analyze a chosen phenomenon (Saunders, Lewis and Thornhill, 2008). Although case studies 

are most often linked to qualitative data, they can also use quantitative data.  

A case study investigation is used in this thesis because of these factors. The multiple case 

study strategy was selected in this study. Yin (2003) distinguishes four approaches for case 

studies that are focused on two dimensions: (1) single event vs. multiple cases; (2) integrated 

vs. implemented.  

The first dimension examines the number of studies, and the second dimension examines the 

analytical unit, i.e., if several units in one case are studied. Since the field of digital 

transformation is recent and companies utilize diverse strategies around industry, several 

sectors and companies have been chosen.  

In turn, a holistic analysis unit was chosen, because the focus was on how businesses 

transform digitally. In one individual case study, the phenomenon would have been 

investigated instead of examining the digital phenomenon.  
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These were still preliminary research questions and were reinforced by the collection of more 

information. Next, from the specified population the cases were selected. Extreme cases were 

chosen using information-oriented filtering. This was a good way of maximizing the 

usefulness of information from small samples and obtaining information on extraordinary 

cases of particular interest.  

Next, many approaches have been selected to collect data from the sector. In order to 

accelerate the analyses and understand the aspects that need to be modified in the data 

collection, data collection and analysis have been overlapped. Throughout data analysis, 

different approaches were utilized to take account of common trends and particular events, 

including conferences, business meetings, financial reports and newspaper stories. 

The study of the cases started when adequate data is obtained. Initially, individual interviews 

were examined and then a cross-examination and cross-case pattern search began to see 

evidence through multiple lenses. The initial hypotheses were formed based on the constructs 

retrieved from the data. This was an iterative method by tabulating and testing facts for each 

house.  

Cross-case analysis helps the original conclusions to be accepted or rejected. The evidence of 

causality behind relationships was searched to establish internal validity. Conflicting results 

and related studies were also contrasted. This analogy acquired internal significance, 

enhanced the theoretical level and enhanced the meaning and generality of the system. 

Finally, the last step was to achieve theoretical saturation, where new data results have 

improved only slightly. However, this was not always feasible owing to the short master's 

thesis timeline and data restrictions. 

The study aimed at researching growing drivers culminated in some improvements and added 

value while digitizing the supply chain of a major manufacturing business. This was done 

using the approach to case studies. A case study may be used as a testing technique 

incorporating the use of various sources of scientific knowledge on a certain condition within 

its actual life background. 

Moreover, if the researcher desires to obtain a clear understanding of the research background 

and the associated methods, the case study methodology is of benefit (Saunders, et al. 2009). 

The researchers may often concentrate on a single subject or organization helping them to 

analyze multiple variables or opinions in depth (Boyer & Swink 2008). Inspired by Saunders 
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and Boyer & Swink and as researcher, I found that the case study method was ideal for the 

context and intent of this research since it has the potential to offer responses to "Why? 

"What? "And" How is this possible? Moreover, in performing exploratory studies an 

approach to case study is necessary (Saunders et al. 2009). 

The first step is to pick a suitable case while undertaking a case analysis (Saunders et al., 

2009). All the data on value enhancement and drivers for efficiency changes had then to be 

gathered externally. There were many requirements for choosing businesses for this case 

study. This is how the data gathered should be relevant and equal to Company X.  

The first requirement being that the businesses should be the same scale as Company X. In 

addition, the goal was to research businesses offering Information & Communications 

Technology (ICT) services. 

In the case studies, ultimately, the companies examined were selected based on the literature 

and publications on the digitization of supply chain firms listed in some situations, internal X 

records, unstructured interviews with Company X and the fulfillment of the requirements. 

Data for the many case studies were collected through companies’ interviews. For each 

particular business case, all gathered material from multiple interviews was assembled into a 

case report. 

3.8-  Interview Coding 

The companies involved in the case studies have been interviewed with their key employees. 

In order to gain a clear viewpoint on the operation of the digitized supply chain, four 

managers from company X were consulted. The intention was that at least one person from 

each of the following divisions should be interviewed: production management, procurement, 

distribution and warehouse departments. The managers in these divisions have been focusing 

is that they are similar and immediately influenced by digitalization. 

Managers of these divisions often collected reports on consumer loyalty, an important 

perspective when deciding if the digitalization was effective. Prior to the interviews, all 

interviewees obtained a brief history of the research and the questions and the goals. The 

interviewees were also well equipped for the interviews. In addition, all the interviewees 

were granted anonymity to engage in the study safely.  

In the interviews, a semi-structured methodology was used to understand which drivers make, 

create improvements and impact added value through digitalization. This ensures the 
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interviewer to compile a collection of subjects and problems about which the conversation is 

to be addressed (Collis & Hussey, 2014). The topics and concerns can differ from one 

interview to another. 

In addition, detailed questions are often required to address study problems inside a given 

company (Collis & Hussey, 2014). The interviews were documented and recorded, and notes 

were taken during the process along with the transcription of the interviews according to the 

dictionary of codes.  

3.9-  Pilot Study  

A pilot study was done to get a comprehensive view of the issue. Unbuilt interviews and 

meetings were used in the pre-study. The business president and two other managers attended 

one initial meeting which was aimed at providing a review of the proposal and presenting a 

general overview of the topic. Following the meeting many unstructured interviews were 

undertaken with managers in production, procurement, distribution and warehouse 

departments at Company X in order to devise problem type, to identify parameters for the 

study and to generate relevant solutions and actions that should be implemented. 

3.10-  Data collection procedures  

The data collection procedure in this thesis is explained in detail in this section. First, the 

collection method is provided for companies as well as the profile of case firms, then the 

methodology is explained on how to collect data. 

A wide variety of techniques has been used in data collection to study selected companies' 

digital transformation. Interviews with managers and consultants were the main source of 

data. In the result pages, the names of the interviewees will not be disclosed to ensure 

privacy. The interviews lasted between 20 and 60 minutes. The interviews have been carried 

out on semi-structured forms.  

In order to gain an understanding of the industry and of business situation, the first interviews 

were carried out with company consultants. The interviewed managers were chosen to have 

extensive experience in the selected company.  

They were therefore people who were responsible for customer relations or people who had 

worked for a long time in the cases.  
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Interviews were with four different managers in the same company. During the interviews, 

detailed aspects were covered pertaining to the importance of digital transformations and its 

effect on the supply chain performance.  

The candidates were chosen from the highest management level of the. This could remove 

biases and imprecise reports and thus make the research more valid (Huber and Power, 1985). 

A brief summary of the main conclusions of the interview was addressed after the interviews. 

In addition to the interviews, secondary information was collected from media articles, 

business websites and annual reports. Media articles were collected through search articles in 

which company managers discuss their digital transformations.  

Websites and presentations from companies were a good way to see how enterprises give 

priority to digital transformation. Some companies emphasized the communication of their 

efforts in digital transformation, while others did not. It was possible to learn in social media 

how executives of companies advocate their digital transformation, which in turn generated 

interesting remarks, as will be discussed in the following section. By combining these 

different secondary data sources, the research constructs validity which improves the 

accuracy of reality (Rajesh, 2016). 

Furthermore, the quantitative methodology had been addressed using a survey-based 

questionnaire which had been entered into google forms. This google form had been 

distributed for a sample of 600 respondents, and only 443 respondents answered the surveys. 

The data will be maintained throughout downloading the excel file from google forms and 

uploading them into SPSS for statistical analysis and hypotheses validation.  

3.11-  Data Analysis  

The questions in the interview were developed with the focus on dynamic capacity and digital 

transformation. The application of emerging technology, including big data analytics, cloud 

storage, and artificial intelligence in the production cycle, is defined in Digital 

Transformation. The interviews were recorded, transcribed and translated into English. 

Moreover, the collected data were analyzed by using a code system for the complete 

transcripts of the interview. 

The research began after the first interviews. The records were moved from audio files to 

digital notes. The interview transcripts which made the data volume to grow were evaluated 
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using a coding system. The topics used in the interview guide were initially used to 

categorize emerging codes. A second-level of coding is then applied using theory-centered 

frameworks in an iterative process (Roth, 2016).  

The first-tier structures were specific quotations from the interviewees as an indication of this 

phase in the drivers of the digital transitions of companies. Secondary constructions, such as 

'Consumer wants improvement,' have proven to be the engines of digital transformation.  

Such factors were grouped into aggregate third-level interventions, subjects such as 'social 

pressure to adjust.' Because the used analysis was of an iterative procedure, some drivers first 

were classified as false aggregates and had to again to be classified to achieve consistent 

categorization. 

The data obtained have been examined along with ideas as an interrelated and collaborative 

method created and checked. Data review before and after processing tends to form the 

course of data collection continuously. Ideas and hypotheses have been applied to evidence 

from the case study gathered. During the verification process on whether similar evidence 

occurs in the majority of the cases to be tested, the scientist noticed essential trended, habits 

to interactions that tend to change potential data collection. The hypotheses were classified 

after each sub-question to treat the details from case studies in a systematic way.  

This was designed to explain the drivers used to digitize a supply chain, the improvements 

created by the drivers and, essentially, what is the benefit the improvements bring. The value 

add was evaluated in the conceptual sense to get a more comprehensive understanding of 

value added related to each conductor and transition, after categorizing empirics in each sub-

category. 

The dictionary of codes mentioned in Appendix C of this research, will cover the companies’ 

characteristics including the number of employees working in the addressed company, the 

mission and vision of the company, the company’s gross income, the CSR practices 

implemented by the company; it will also include different contexts such as the technological 

infrastructure, culture, managerial and strategic context in addition to other external factors 

which might may impact the digital transformation in the addressed company. 

However, the quantitative methodology will also be implemented in the research by 

constructing a survey based on the research variables and distributing it over 443 respondents 

for data collection and the collected data will be treated using SPSS statistical tool.  
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3.12-  Reliability and Validity  

The analysis of the trustworthiness of the research (Rajesh  2016) is essential for the 

reliability of the project. Through documenting and then transcribing the interviews, the 

precision of analysis is improved. Growing interview addressed and evaluated the same set of 

questions.  

Before and during the interview, participants received all the subjects and necessary 

explanations to make sure they understood the questions in detail.  

To check and endorse the findings, in-depth interviews transcriptions had been conducted. 

When it is appropriate to the scientific group (Qin, Liu, Grosvenor , 2016), the quality of 

qualitative analysis is guaranteed. The study was based on research strategies and data 

collection techniques to be acceptable to the research community (Biggam, 2008). The 

researcher used a fitting method (interviews) for gathering the details to ensure that the 

aggregate evidence fulfills the goals of the study. 

As for the questionnaire, the validity and reliability test will be conducted based on the 

Cronbach Alpha indicator for each variable. The rule of thumb states the following: 

If the Cronbach Alpha is below 0.5, this means that the data are not valid 

If the Cronbach Alpha is between 0.5 and 0.7, this means that the data are valid but contains 

bias 

If the Cronbach Alpha is above 0.7, this means that the data are valid and ready for statistical 

analysis.  

Noting that the validity and reliability test (Factor Analysis) will be conducted for each 

variable to ensure validity. 

3.13-  Model and Hypotheses Development 

Companies in any sector face a range of challenges in deploying and managing digital 

transformation. The challenges can be organizational, strategic, cultural or managerial 

(Nahrkhalaji et al., 2018).  Each of these dimensions is itself broken down into a multitude of 

criteria, which were raised in the literature around the theme of digital transformation. Those 

barriers could have a negative effect on the readiness of organizations for digital 

transformation.  
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Innovation opportunities for most industries will be improved with the introduction and 

development of emerging technology. Nevertheless, about 90% of creative innovations are 

unchanged because of a lack of corporate ability to offer new goods or services. The present 

research is intended to assess organizational preparation for Digital Transformation in a 

formative multidimensional system. 

Such a framework will promote cumulative inquiry into the function of digital technologies 

and help to control the preparation of the enterprise. The proposed building consists of 21 

factors grouped under seven sub-constructs: availability for services, IT, cognitive 

preparation, readiness for cooperation, encouragement of creativity, cultural preparedness and 

strategic readiness. 

H1:  The cultural barriers have a negative effect on the readiness of organizations 

for digital transformation 

International market developments in companies of all types have influenced the 

manufacturing sector. Globalization and ecommerce innovation have provided prospects for 

development, but at the same time, such obstacles involve awareness of the supply chain and 

uncertainty.  

The future includes predicting the effect of e-commerce on manufacturing, retail and 

delivery, combining the online and offline worlds and gradually raising the number of 

alternatives to home supply.  

The prospective buyers do not want to wait; they expect the goods to be purchased and 

distributed and concerned corporations have to respond to such issues as early as possible 

(Farahani et al. 2015a). The high degree of internet penetration, the constant emergence of 

fresh knowledge and the probability of contrast in terms of commodity features and pricing 

were fundamentally influenced by the purchasing behavior and consumption habits of 

customers (Accenture, 2015). Thus, strategic barriers might impede the readiness of 

corporations. 

H2: The strategic barriers have a negative effect on the readiness of organizations 

for digital transformation 

In an increasingly digital environment and to develop a competitive advantage, manufacturers 

must have continuous improvement in terms of products and services. They must have agility 
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in organizing and in operating in order to generate value and stand out from the competition 

(Rajesh, 2016). 

Organization agility as a managerial choice depends on the knowledge, experience, and 

inventiveness of its members and in-formation available to them (Ragin-Skorecka, 2016).  

Organizational agility consists of reactivity, speed, flexibility and skills. The development of 

technologies in the manufacturing environment offers new opportunities such as automation 

of non-value added tasks by equipment and agile software. These opportunities that are based 

on managerial choices enable companies to adapt quickly to changes and variations in the 

environment. Thus, their absence might become a barrier to organizational readiness for 

digital transformation. 

H3: The managerial barriers have a negative effect on the readiness of corporations 

for digital transformation 

There was no emphasis on why certain fields, such as architecture, engineering and 

construction), have lagged behind in digital transformation. The concern is whether there are 

industry-level characteristics that restrict digital transformation. Podgorski  (2016) analyzed 

the relationships between organizational barriers and digital development options across 

digital technology implementation and usage. The conclusion was that the features of the 

sector; an emphasis on day-to-day practice, a heterogeneous customer side that is not capable 

of placing demands on contractors and subcontractors and a product which raises barriers to 

process innovation effectively curb digital transformation which are all considered 

organizational barriers. 

H4: The organizational barriers have a negative effect on the readiness of 

organizations for digital transformation 

It is predicted that digital transformation (DT) would influence numerous divisions in 

corporations. The information and communication processes shift as technology fuses with 

industrial practices. Modification will allow efficiency and new businesses. But several 

businesses have trouble driving further their digital transformation.  

The research stated that there is a direct negative relationship between external barriers and 

the digital transformation, the higher the external barriers are implemented, the higher the 

digital transformation will be postponed.  
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H5: The external factors barriers have a negative effect on the readiness of 

organizations for digital transformation 

3.14-  Ethics  

For study, ethical studies for humanities and social sciences must be complied with. There are 

four main criteria of the Research Council which science must fulfill. Both questionnaires 

and interviews had passed the IRB board for approval to ensure the anonymity of the 

questionnaires and the interviews and to protect the confidentiality of the respondents who 

are answering the questions.  

The first concept is to remind participants who were examined of the intent of the research 

(Blomkvist & Hallin 2015). The first concept is that knowledge is required. In this research, 

the aim of the analysis, which ensured the first premise was fulfilled, was conveyed to each 

interviewee. 

In addition, interviewees were asked whether they would like to contribute to the research 

voluntarily. This means that the second condition that both participants decided voluntarily to 

participate is fulfilled (Blomkvist & Hallin, 2015). 

The third criterion is alluded to as the provision for secrecy, which includes protection of the 

data gathered. This ensures that knowledge gathered, and data generated cannot be openly 

exchanged and that private corporations and organizations can also be retained (Blomkvist & 

Hallin 2015). 

The research firms are kept confidential in this research. In addition, businesses are not 

identified in depth to ensure that readers from outside the studied businesses are not able to 

recognize them.  

Finally, all of the data gathered during this analysis is only used strictly for this study's intent 

and evaluation. 

This means that the fourth and last condition, recognized as the prerequisite for successful 

usage, has been satisfied. It notes that the whole collected material can only be used for the 

research purposes mentioned (Blomkvist & Hallin, 2015). Ethically, analysis is often 

provided in published and spoken form in order for some to see how unbiased the 

experiments are and for some to analyze the findings alone (Blomkvist & Hallin, 2015). 
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Both origins and references are therefore described in this analysis accurately and 

extensively. In addition, quotations are explicitly described using inverted commas and 

source detail. There are include ethical standards which must be taken into account during 

testing, improving their legitimacy and reliability and guaranteeing that there is no plagiarism 

(Blomkvist & Hallin, 2015) 

3.15-  Conclusion 

The above study aimed at reviewing the methodology that will be implemented in the present 

research for data collection. In this research a mixed approach was implemented throughout 

the questionnaires. The questionnaires were distributed through google forms. The interviews 

were held with four different managers in company X in order to understand the barriers that 

could impact the readiness of manufacturing organizations for digital transformation.  

Finally, the research implemented a deductive approach since it will rely on previous studies 

and theories in order to validate the research hypotheses; it will also follow the positivism 

philosophy in order to validate the hypotheses and will rely on both interviews and 

questionnaires to identify the effect of certain barriers on the readiness of organizations for 

digital transformation.  
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Chapter 4 – Findings and Analysis  
4.1-  Introduction 

This chapter of the research addresses in deep the analysis of the interviews and analysis of 

the data collected using google forms and analyzed using SPSS.  The interviews will be 

analyzed through interviews coding as to the quantitative data, it will be analyzed using 

variation analysis, factor analysis and regressions to validate the research hypotheses.  

4.2-  Interview Analysis and Discussion 

The present research aims at explaining the treatment of digital transformation among 

company X operating in Lebanon.  

This research gives insights into company X operating in Lebanon. Both quantitative and 

qualitative methodologies had been implemented to identify how company X is coping with 

digital change in the manufacturing process. This research was planned to explore the digital 

transformation challenges in depth and the interaction between the digital phase and the 

complex capability system.  

Secondary data were likewise obtained from internet databases and advice papers; all these 

data were used to highlight further how the transformation is occurring in manufacturing 

companies in the light of the digital age.  

Company X is experiencing immense changes as emerging digital innovations are 

implemented. The modeling process is converted by means of 3D software from paper-based 

technologies into a fully digital one. Moreover, manual labor is supplemented by automated 

equipment to maximize efficiency and precision by using the manual process. Finally, 

warehouse processes and coordination of the whole procedure were turned into an integrated 

method during the delivery period, improving process precision and productivity. Analysis 

reveals that company X is already in a transformational period according to interviewee 1.  

The primary process stays with awareness of automation, Internet of Things, increased 

realism and simulation. Exhibitions and forums of several the tools utilized by respondents 

for the extraction of knowledge on the subject. Rarely businesses have an internal research 

and development process which helps them to recognize trends more comprehensively.  

However, interviewee 2 stated that R&D not only lets the business grasp the pattern but 

also helps to recognize openings and improvements in the industry more readily and rapidly. 

R&D does not only support customers. The mission of sensing is mainly to cooperate with 
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external collaborators and to externalize R&D activities that help to find business 

opportunities for small enterprises.  

After sensing, the right mechanisms for taking advantage of those opportunities are critical 

for a corporation. Company X is redeveloping the market paradigm would make it possible 

for the emerging innovations to capture demand. In order to recognize and prevent assets 

bottle neck that can emerge through this transformation phase, small businesses utilize 

complimentary assistance from external stakeholders according to interviewee 3.  

Interviewee 4 stated that company X should not only restructure its plans, but should also 

have streamlined decision-making protocols to eliminate mistakes and partialities during the 

digital transformation process. Company X was successful in catching the advantages that it 

may achieve from emerging technology by inspiring and engaging their workers in digital 

transformation.  

The main barriers explored by each interview are summarized in the below table: 

Interviewee one Interviewee two Interviewee three Interviewee four 

Lack of resources 
Lack of clear 
Business 
measurement system 

Lack of resources Lack of trainings 

Resistance to change Resistance to change Resistance to change Resistance to change 

Lack of skills Challenges with 
partners Security concerns Consumer is not willing 

to adapt 

Consumer is not 
willing to adapt 

No incentives from 
the government 

 Lack of financial 
investment 

Find the right partner Lack of financial 
investment 

 Security concerns 

Limited success 
stories and previous 
reviews 

Security concerns  Stability in the country 

Table 2 Barriers according to interviewees 

A list of all the barriers mentioned in the interviews is summarized in the table below: 

Barriers 
Lack of resources 
Lack of skills 
Consumer is not willing to adopt 
Find the right partner 
Limited success stories and previous 
reviews 
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Lack of clear Business measurement 
system 
Challenges with partners 
Lack of  incentives from the government 
Lack of financial investment 
Security concerns 
Lack of trainings 
Resistance to change 
Lack of financial investment 
Stability in the country 

 
Table 3 Summary of the barriers from the interviews 

The list of barriers deducted from the interviews was used to create the questionnaire and 

explore the significance of each barrier on the awareness about the benefits, awareness, and 

readiness for the implementation of digital transformation. 

In summary, the task of capacities is facilitated in particular by restructuring the company 

model and by developing of a transformational strategy for employees. The effective 

identification and adaptation to Company X opportunities contribute to its growth and 

sustainability.  

The capacity to turn or reconfigure properties and systems is a prerequisite to retaining the 

competitive edge. The significance of employee participation in decision-making was both 

stated by the interviewees.  

By reconfiguring properties and systems, businesses would be able to gain greater liability for 

the strategic actions such that "a more thorough and expedient recognition of opportunities 

and threats". Awareness is another essential feature of the potential for transformation listed 

by the respondents. It is highly critical that staff and existing business knowledge capital be 

enriched and established in order to derive value from emerging innovations.  

Furthermore, rewards are structured to enhance and reward workers for the change.  

Finally, the position of company X is mainly facilitated by improving the expertise of 

employees in favor of manufacturing digitalization and providing them with incentives to 

participate in the transformation.  

Company X should also invest in expanding its workforce to facilitate the introduction of 

emerging technology.  



 
 

46 
 

Furthermore, the finding confirms that digital transformation is necessary in order to address 

challenges of weak market analysis and a simpler and more accurate method of managing 

competitiveness with regard to major problems facing the apparel industry.  

4.3-  Quantitative Analysis 

4.3.1-  Reliability analysis 

The present research tested reliability and internal consistency using the Cronbach’s 

Alpha coefficient of reliability. 

Cronbach’s Alpha for the 22 variables was used to assess the barriers for the readiness 

of the manufacturing companies for digital transformation. It yielded 93.8% representing a 

good reliability since it is above 70%. 

4.3.2-  Descriptive statistics 

Gender 

Respondents in the data collected data, 297 were males which represent 67.3% and 

144 of the respondents were females which represent 32.7%.  Even though we didn’t have a 

standard distribution between the percentages of males and females answering the questions, 

the sample represented the population since in the manufacturing industry we usually find 

more males than females due to the nature of work. 

Age 

239 respondents who are aged between 31 and 40 answered the questionnaires constituting 

45.1% of the total sample addressed. Followed by people aged between 26 and 30 

corresponding to 132 respondents and representing 29.9%. The most targeted positions are 

the first line managerial ones that have more expertise and knowledge in the manufacturing 

field. This explains why these two groups scored the highest percentages. 

Education Level 

The data collected showed that the majority of respondents held a master’s degree with 216 

responses and a percentage of 49%, followed by 157 with bachelor’s degree with 35.6% 

percentage. The minority of 8 respondents or 1.8% had a Grade 12/Terminal. The educational 

level of respondents shows the degrees that the majority of engineers require a bachelor’s 

degree. It also shows the post graduate master’s degree that is a standard for most managerial 

positions. 
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Current position in the company 

The data shows that 256 respondents representing 58% of the total sample who 

answered the questionnaire hold managerial positions in their companies: top managers, 

general managers, operations managers, production managers, quality managers and regional 

managers. Followed by 123 respondents representing 27.9% for holding an engineering 

position and the minority with 62 respondents and 14% for other positions like operators, 

assistance, foreman, and others. This corresponds to the findings pertaining to the education 

level.  

Years of experience in the company 

The majority of respondents representing 34%, have worked in their companies between 6 to 

9 years. Followed by 28% who worked for 1 to 5 years and 23% who worked between 10 to 

15 years. 11% have more than 15 years of experience and 4.5% have lower than 1 year of 

experience in their current company. The above figures show that the survey have reached 

different groups of people with reasonable distribution of the number of years spent in their 

current company. 

 

Total years of experience 

The majority of respondents representing 29%, have worked for more than 15 years as total 

work experience. Followed by 28% who worked for 5 to 10 years and 24.5% who worked 

between 10 to 15 years. The above figures show that the respondents have good total work 

experience which allows them to have a good judgment on the barriers that might encounter a 

manufacturing company who is willing to implement digital transformation. The data shows 

that more than 50% of the respondents have more than 10 years of experience. This 

corresponds to the findings related to the large percentage of respondents having managerial 

positions.  

 

4.3.3-  Variation analysis 

Company Establishment Year  

As can be seen from the data, the highest proportion of participants was those who 

work in companies that were established between 1980 and 1990. They represent 40% of all 

respondents, followed by 30% who work in companies that were established before 1980. 

These correspondents to the fact that most manufacturing firms were established more than 

30 years ago.  
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We conducted a variation analysis (chi-square test) to study the relationship between 

years of establishment and all dependent variables since it scored a p-value below than 0.05. 

Furthermore, in order to understand specifically if young firms have more or less readiness, 

awareness and awareness about the benefits than older firms, we did a Mann Whitney test on 

each couple of this categorical variable.  

 Awareness about 
benefits 

Awareness Readiness 

 Mean Mean Mean 

1980-1990 141.07*** 147.32*** 143.11*** 

1990-2000 97.21*** 82.50*** 92.41*** 

 

1980-1990 106.17* 107.60***  

2000-2010 70.88* 60.25***  

 

1980-1990 108.77* 108.58*  

2010-Present 73.54* 74.71*  

 

1980-1990 173.86*** 185.06***  

Before 1980 134.48*** 119.51***  

 
Table 4 Variation analysis on company establishment year 

The table above summarizes the results of the tests. All results with insignificant values were 

not taken into consideration. It can be noted that the companies established in the period 

between 1980 and 1990 scored the highest means in the awareness about benefits, the 

awareness, and the readiness. They scored the highest mean among all the groups which 

means that companies established in these 10 years were more aware about digitalization and 

their benefits and are more ready for digitalization. Digital transformation became an actively 

discussed topic in the late 1990s. Companies established between 1980 and 1990 were using 

more computerized processes and implemented some kind of digital transformation at the 

early stages of the company founding. This explains why the means for this group are higher 

in all variables when compared to companies established before 1980s. Also, when 

 
*** P≤0.001 
** P≤0.01 
* P≤0.05 
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examining that sample, most of the manufacturing companies that were established during 

these 10 years are multinationals and operate in different countries, this explains why for 

these variables the means are also higher than newly established companies. 

Number of employees 

The number of employees in companies in which, most of the respondents’ work is 

between 100 and 200 representing 67.8% of all sample. More than 80% of the respondents 

work in enterprises consisting of 40 to 200 employees. This percentage shows that most of 

the respondents work for small and medium manufacturing companies which are our field of 

study. 

The chi-square test studying the relationship between the number of employees and the 

dependent variables is significant as the p-value scored 0.00 which is less than 0.05, meaning 

that there is a direct relationship between number of employees and the dependent variables.  

We used the Mann Whitney test to understand the relationship between the number of 

employees and the different dependent variables for each 2 groups of the different options.  

 

 Awareness about 
benefits 

Awareness Readiness 

 Mean Mean Mean 

40-100 139.69*** 133.08*** 145.68* 

100-200 189.57*** 190.94*** 188.32* 

 

Less than 10 122.69*** 131.19*** 147.18*** 

100-200 206.30*** 204.08*** 197.31*** 

 
Table 5 Variation analysis on number of employees  

The table above shows the significant variation. The companies employing less than 

10 people and the ones having between 40 and 100 employees had lower scores on awareness 

of digitalization, awareness about the benefits of digitalization and readiness for it when 

compared to companies having 100-200 employees. This means that the bigger the company 

is, the bigger the influence it has on the awareness, awareness on the benefits and readiness 

for digital transformation. For instance, most of the companies in that group have an exposure 

to international markets, meaning that they are forced to implement advanced technology to 
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boost their operations and by that implementing digitalization to boost productivity. In that 

case, awareness of benefits, awareness and readiness to digitalization are of high importance 

to cope with changes and to cope with competitors in the market.  

Company yearly turnovers 

The results of the yearly turnover question showed that 214 respondents work in 

companies with turnover above 5 Million dollars representing 48.5% of the sample. More 

than 50% of the results show that the turnovers of the companies are above 1 Million dollars. 

This is aligned with the results from the number of employees showing that bigger companies 

were targeted to have more reliable data. 

The chi-square studying the relationship between company year turnover and the dependent 

variables was significant as seen in the appendix, meaning that there is a direct relationship 

between company yearly turnover and the dependent variables. We proceeded with a Mann 

Whitney to understand the relationship between the yearly turnover and the different 

dependent variables for each 2 groups. 

 Awareness about 
benefits 

Awareness Readiness 

 Mean Mean Mean 

1-100,000 39.77*   

1Mill-5Mill 55.91*   

 

1-100,000 55.82*** 62.68***  

Above 5 Mill 124.94*** 124.24***  

 

100,000-500,000 95.88*** 93.84*** 98.33*** 

Above 5 Mill 147.51*** 148.06*** 146.85*** 

 

500,000-1Mill  102.57*** 101.31*** 116.35** 

Above 5 Mill 151.37*** 151.75*** 147.18** 

 

1 Mill-5Mill 111.96*** 108.91*** 105.89*** 

Above 5 Mill 162.50*** 163.67*** 164.83*** 
Table 6 Variation analysis on yearly turnover  
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The table above shows that the companies which had a turnover between $1 and 

$100,000 have a lower awareness about the benefits when compared with companies having 

a turnover between $1 million and $5 million.. Also, the companies with a turnover that is 

higher than $5 million, had higher scores when compared with companies having a lower 

turnover on awareness of digitalization, awareness about the benefits of digitalization and 

readiness for it. This is due to the fact that the companies which have high turnover might 

have already implemented some sort of digitalization in their operations or are able to do it 

financially and thus, could be more ready to improve and develop their operations by 

upgrading their digitalization techniques.  

Type of digital transformation implemented 

This question addressed the existence of any type of implementation of digital 

transformation inside the respondent’s company. As seen from the tables, only 13.6% stated 

that they do not have any kind off implementation of digital transformation and 86.4% stated 

that they have some kind of digital transformation implemented. The results are logical with 

the previous results showing that more than 50% of our sample is for respondents who work 

in big companies 100-200 employees with high turnovers above 1 Million dollars.  

The Mann Whitney test was significant for all variables when doing the variation 

analysis for companies who have implemented some elements of digital transformation 

compared to those who have not. The comparison of the means as presented in the table in 

the appendix shows that companies with some type of digital transformation implemented are 

more aware about the benefits of digitalization, are aware about digitalization and are more 

ready to continue their implementation which is very logical. In fact, the companies who have 

experienced some of sort of digitalization are more inclined to continue their journey on it.  

Countries operating in 

The companies are either operating in Lebanon only or in several countries as they are 

multinationals in addition to working in Lebanon. The question aimed to identify the 

difference between multinationals and local companies and their impact on the dependent 

variables. It can be shown that 94.3% of the respondents work in multinationals and only 

5.7% work in local companies. This data is logical and aligned with previous results showing 

that most of our respondent’s companies are medium companies with 100 to 200 employees 

with above 1 Million dollars turnovers. These companies work in Lebanon and in several 

other countries.  
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We also tested the Mann Whitney and the result showed that there was a significance 

on the awareness and readiness. In fact, companies operating only in Lebanon have less 

awareness about digitalization and are less ready for it when compared with companies 

having international operations.  

The companies that are multinationals could have a higher awareness and readiness 

because certain countries require higher standards to implement digitalization in supply chain 

practices. Furthermore, many seminars and training are conducted throughout the companies 

to boost awareness and productivity and by that enhancing readiness. 

 

4.3.4-  Factor analysis 

The factor analysis had been conducted to check for the internal consistency and reliability of 

the collected data. The Cronbach alpha for the data (mentioned in Appendix C) is 91.3 % 

which demonstrates a good reliability since it is above 70%. Also, the KMO & significance 

level had been conducted to check how suitable the data will be for conducting the factor 

analysis. Our KMO is 91% which is higher than 70%. This means that our data is suitable for 

Factor analysis. The Significance level has a percentage less than 5%. This means that our 

model is significant.   

Anti-image 

The anti-image test had been conducted to measure the sampling adequacy for a variable, it 

should be above 0.49 for all the variables. It can be noted that for our model all variables 

have anti-image greater than 0.49, and by that there is no need to remove any variable and 

rerun the analysis. 

Communalities 

The communalities table shows the amount of each variable's variance that can be clarified 

by the factors. The communality for each variable should be at least 50%.  The research 

showed that the communalities are all higher except for the “security concerns” which scored 

42.4% and the “consumer is not willing to adapt the digitalization” which scored 30.2%, thus 

these two variables should be removed from our model.  After removing the two variables 

since they are distorting our study, the factor analysis had been conducted again and the new 

Cronbach alpha for the data is 94 % which is still good since it is above 70%. Furthermore, 

after   calculating the new Cronbach Alpha, we recalculated the Kaiser-Meyer-Olkin measure 



 
 

53 
 

which indicated 91% and by that our data is still suitable for Factor analysis. The 

Significance level has a percentage less than 5%. This means that the model is significant.  

However, a new communality table had been conducted and it showed a rate higher than 50%  

The table mentioned in Appendix C shows the amount of each variable's variance that can be 

clarified by the factors in which lack of empowering employees scored (69.4%), lack of 

business measurement scored (64.4%), lack of collaborative culture scored (74.7%), lack of 

external capacity building scored (67.7%), absence of digitalization culture scored (59.6%), 

lack of long term philosophy scored (70.7%), insufficient knowledge scored (62.7%), lack to 

exposure to international market scored (54.1%), lack of top management support scored 

(73.2%), lack of resources scored (68.7%), resistance to change scored (52.1%), absence of 

skills scored (73.3%) ,absence of training scored (63.3%), absence of agility scored (64%), 

absence of funding scored (68.7%), bureaucracy scored (56.2%), lack of government 

incentives scored (74.4%), lack of economic stability scored (75.7%), lack of advanced 

internet scored (60.5%), legal or regulations scored (55.1%) 

The total variance will be explained now for the following reasons:  

- We have three factors 

- One of the factors explains the data 46.726% 

- The second explains 11.438% 

- And the third explains 7.253% 

- The remaining is not explained by any of our data. 

Scree plot 

The scree plot also shows that for an eigenvalue of 1, we have between 3 and 4 component 

number. It means that we will have 3 or 4 factors in our model. From the total variance 

explained we confirmed that we have 3 factors. 

Based on the examination of the fundamental relationships among the variables under each 

component, the following interpretation has been presented:  

Component 1 is termed “Cultural and Strategic challenges” barriers  

Component 2 is termed “External challenges” barriers  

Component 3 is termed “Organizational challenges” barriers  
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Factor 1: “Cultural and Strategic challenges” barriers – the first of the three factors. It 

includes “Lack of Empowering Employees”, “Lack of business measurement”, “Lack of 

Collaborative Culture”, “Lack of External Capacity Building”, “Absence of digitalization 

culture”, “Lack of long term philosophy”, “Insufficient knowledge”, “Lack to Exposure to 

international market”, “Lack of Top Management Support”, “Absence of Training”, 

“Absence of Agility”, “Bureaucracy”. It accounts for 47% of the variance. 

Factor 2: “External Challenges” barriers the second factor accounts for 11.43 per cent of the 

total variance. A closer examination reveals that these factors include bureaucracy, lack of 

government incentives, lack of government stability, lack of economic stability, lack of 

advanced internet, and regulations.   

Factor 3: “Organizational Challenges” barriers the third factor accounted for 7.253 per cent of 

the total variance, and include lack of top management support, lack of resources, lack of 

resistance to change, absence of training, skills and agility, funding and bureaucracy that 

prevents the firm from successfully implementing digitalization.  

In summary, the interpretation of the barriers factors through the use of the factor analysis 

was based on a close examination of variables under the three components derived. This 

study clearly shows that the implementation of digitalization by Lebanese manufacturing 

firms is associated with many potential barriers.  

Factor analysis was used to examine the complex interrelationship between the barriers with 

the use of correlation matrix which is a systematic grid layout of correlations between all 

possible pairs of items to identify the fundamental common factors.  

Component matrix 

The component matrix shows that we have 4 cross loadings. We need to do the necessary 

rotations to remove all cross loadings. 

After doing several methods for rotation (Varimax, Quartimax, Equamax, Direct Oblimin & 

Promax) we found out that the Varimax rotation gives us the least number of cross loadings 

with the best distribution between the two factors for the total variance explained. 

For this reason, we will use the Varimax rotation to proceed in our analysis. 

We still have 4 cross loadings that the rotations couldn’t remove. 

We have to remove them from our analysis. 
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After removing the lack of top management support, absence of training, absence of agility 

and bureaucracy the new total variance explained, and rotated component matrix are: 

Component 1 indicated a variance of 31.741% 

Component 2 indicated a variance of 19.586% 

Component 3 indicated a variance of 15.463%  

Our last job in factor analysis is to save the three factors into variables to be able to use them 

in other analysis. 

We will also name each factor. 

Factor 1 will be the Cultural and Strategic challenges 

Factor 2 will be the External challenges 

Factor 3 will be the Organizational challenges 

The cultural and strategic factors had been combined with each other since in Lebanon, part 

of the strategic plan is to take culture into consideration, and by that referring to our case 

culture and strategic component had been combined with each-others. Referring to the 

Lebanese Case culture can be related to the inability of the employees in the manufacturing 

company to cope with advanced technology in the workplace, and by that the top 

management is forced to implement a defined strategy.  

4.3.5-  Regression analysis 

We will now do a regression analysis to double check if the items chosen in factor analysis 

really belong to their factor or they were forced to join a group. 

4. 3.5.1 Regression analysis 1: all the variables of factor 1 

Referring to the regression analysis, it can be noticed that R squared is 0.912 and R squared 

adjusted is 0.91 which means that our model represents 91.2% of reality, and we do not have 

insignificant values, and by that only 8.8% of the variables are not covered in this research. 

As for the Durbin Watson is 1.554, which means we have a positive autocorrelation since it 

falls below its average which is 2. 

The ANOVA test scored a significance level 0.000 means the P value is < 5 %. So, we reject 

the null hypothesis and accepted the alternative hypothesis, and by that the mean is the same 

for all the groups.  
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Referring to the regressions, it can be noticed that the P value for all the variables is less than 

5% except for the “lack of collaborative culture” which scored a P value of 0.158 which is 

above 5%. Which means all the variables are significant and explains the model except for 

this variable, and by that this variable should be removed from this factor, they were forced to 

be in this group. Thus, the insignificant variable will be removed from the coming model. 

After deleting the insignificance variable, the new R squared scored is 91.1% and the R 

squared scored a value of 91%. As for the ANOVA, it scored a significance level lower than 

5%, this means that the model is significant, and the null hypothesis is rejected and the 

alternative one is accepted.  

Referring to the regression analysis, it can be noticed that all variables scored a P-Value 

lower than 5%. These variables constitute Factor 1 in our model which is cultural and 

strategic challenges 

4.3.5.2 Regression analysis 2: all the variables of factor 2 

The model showed an R squared of 0.87 and showed an R squared adjusted of 0.8. This 

means that our model represents 87% of reality, and we do not have insignificant values. 

Since the variations between the R and R2 are less than 10%, this means that the model is 

significant.  

Our Durbin Watson is 1.606, which means we have a positive autocorrelation since it falls 

below average which is 2.  

ANOVA: Significance level 0.000 means the P value is < 5 %. So, we reject the null 

hypothesis that the mean is the same for all the groups. P value for all the variables is less 

than 5% which means all the variables are significant and explain the model. 

Referring to the regressions, it can be noticed that the P value for all the variables is less than 

5% except for the “Resistance to change” which scored a P value of 0.223 which is above 

5%. Which means all the variables are significant and explains the model except for this 

variable, and by that this variable should be removed from this factor, it was forced to be in 

this group. Thus, the insignificant variable will be removed from the coming model. 

After deleting the insignificance variable, the new R squared scored is 84% and the R squared 

scored a value of 79%. As for the ANOVA, it scored a significance level lower than 5%, this 

means that the model is significant, and the null hypothesis is rejected and the alternative one 

is accepted.  
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Referring to the regression analysis, it can be noticed that all the variables scored a 

significance level lower than 5%, meaning that all the mentioned variables in this model 

constitute factor 2 which is external challenges. 

4.3.5.3 Regression analysis 3: all the variables of factor 3 

Referring to the model, the R squared is 0.99 and R squared adjusted is 0.95, which is 

considered an acceptable rate. This means that our model represents 99% of reality, and we 

do not have insignificant values. However, since the difference between the R and the R2 is 

lower than 10%, this means that the model is significant. Our Durbin Watson is 1.232, which 

means we have a positive autocorrelation since it falls under the average which is 2.  

ANOVA model scored a significance level 0.000 means the P value is < 5 %. So, we reject 

the null hypothesis that the mean is the same for all the groups. P value for all the variables is 

less than 5% which means all the variables are significant and explain the model. 

Referring to the regression analysis, all the variables mentioned in this factor constitute factor 

3 which is organizational challenges since they scored a P level lower than 5%. 

4.3.5.4 Regression between all barriers and the readiness 

We had measured all the variables related to barriers with respect to a dependent variable 

which is readiness. As it can be seen in the appendix some of the barriers including lack of 

collaborative culture, lack of government incentives, lack of economic stability, lack of 

advanced internet had a p-value greater than 0.05. Thus, they will be disregarded from the 

equation. Thus, the R2 after removing the non-significant variables was 0.172. Accordingly, 

17.2% of the readiness is explained by the factors that we will explore below. 

Readiness = 8.396 + (-0.398) absence of skills + 0.159 absence of funding + (-0.288) lack of 

external capacity building + 0.127 absence of digitalization culture in the partners + 0.219 

legal or regulations restrictions 

Furthermore, it can be noted that the absence of skills and the lack of external capacity 

building scored the highest betas which means that the absence of skills and external capacity 

building are the most important barriers to implementing digitalization in the company. For 

instance, Poley (2020) noted that digitalization requires external capacity building to 

implement it in an effective and efficient manner and requires a philosophy and strategy for 

implementation. For the absence of skills, there are critical digital skills needed for a 

successful digital transformation. The resources can acquire some of the skills with training 



 
 

58 
 

and practice. The company also needs to attract new resources with a specific range of 

capabilities. Each company should look into its business processes and its specific needs to 

be able to prepare the needed trainings, hire the suitable resources and have a successful 

implementation. 

 

Barriers 

Absence of skills 

Lack of external capacity building 
Table 7 Barriers affecting the readiness 

 

The above variables should be addressed by companies to enhance readiness to digitalization 

in supply chain practices and to boost performance and productivity. 

The “legal or regulations restrictions” barrier scored a Betta of (0.232) which means that the 

readiness is higher when there is a lack of regulations. This could be due to the fact that 

organizations might benefit from the lack of regulations to embark in their journey of 

digitalization faster without the hassle of bureaucratic paperwork. This is also supported by 

Kahn (2020). This is supported by Poley (2020) since he stated that lack of regulations can be 

a factor to boosting digitalization in the workplace, and especially in Lebanon where CSR 

activities and environmental concerns are absent.  

On the contrary, Abigail (2020) stated that absence of funding and philosophy tends to 

impact the digitalization process in a negative way and by that affecting the organizational 

performance negatively. This was not supported by previous literature and might be due to 

the sample characteristics and demographic variables found in the research.  

4.3.5.5 Regression between factors of the barriers and the readiness 

The model summary showed an R2 of 0.111. The R2 value 0.105 indicates how much of the 

total variation between challenges and the readiness for implementation of digitalization in 

manufacturing companies.  This variation of 11.1% indicates that our challenges are not 

explaining much the variation of the readiness. Even though these challenges are significant, 

but this moderate variation means that the readiness could also depend on other factors like 

enablers. In our study we only focused on the barriers and we did not explore the different 

enablers. 
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As for the Durbin Watson it showed auto-collinearity since it scored 1.472 which is below 2 

which means it is positive. The ANOVA Table showed a P value lower than 5%, which 

means that the model is significant. 

The Coefficients table provides us with the necessary information to predict the challenges 

effect on readiness of manufacturing companies. As it can be seen in the appendix the three 

factors showed a P value lower than 5%, suggesting that all of the factors are significant and 

should be kept in the regression. In other words, we can reject the null hypothesis that there is 

no relationship between the two variables and accept the alternative hypothesis that the 

identified organizational, strategic and cultural challenges are barriers for the readiness to 

digitalization in manufacturing companies. 

The following equation can be concluded: 

Readiness = 7.036 + (-0.485) cultural and strategic challenges + (-0.433) organizational 

challenges + 0.579 external challenges  

The higher the absence of cultural and strategic challenges is, the lower the readiness of the 

organization will be. Referring to a research done by Poley (2020), he stated that absence of 

cultural and strategic challenges tends to decrease organizational agility. Thus, reducing the 

cultural and strategic barriers can increase the readiness for digitalization  

For factor 2, the Beta scored 0.222 which means the higher the external challenges are, the 

higher the readiness will be. For instance, having external challenges could push companies 

to face obstacles while implementing digitalization in the workplace  

For factor 3, it scored a Beta of -0.166 which is considered a negative relationship, and by 

that the relationship is an inverse relationship, the higher the organizational challenges are, 

the lower the readiness will be.  

Furthermore, it is noted that organizational challenges tend to play an important role in the 

readiness for digitalization in the workplace, the higher the organizational challenges are the 

lower the readiness for digitalization implementation will be. This is based on the fact that 

organizational challenges are diversified including culture, social capital, human resources 

and labor and many others. Besides, organizational challenges can be divided into both 

internal challenges including human resources and working processes, and external 

challenges including competition, and economic factors.  This can be considered as important 
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barrier factor to the readiness of the organization to implement digitalized technology in the 

manufacturing industry.  

 

4.3.5.6 Regression between all barriers and the awareness on the benefits 

The Coefficients table provides us with the necessary information to predict the challenges 

effect on the digitalization of manufacturing companies and the results contributes 

statistically significantly to the model. As it can be seen, some of the barriers including lack 

of empowering employees, lack of business measurement, lack of collaborative culture, lack 

of external capacity building, absence of digitalization culture, lack of long term philosophy, 

resistance to change, absence of skills, absence of funding, lack of government incentives, 

lack of economic stability, lack of advanced internet had a p-value greater than 0.05. Thus, 

they will be disregarded from the model. After removing them, the R2 scored 17.3% which 

means that the 17.3% of the variation in awareness on the benefits is explained by the 

remaining variables.  

The following equation was obtained: 

Awareness on benefits = 8.986 + (-0.234) lack of exposure to international markets + (-0.154) 

insufficient knowledge + 0.117 Lack of government incentives 

 

Barriers 

Lack of exposure to international markets 

Insufficient knowledge 
Table 8 Barriers affecting the awareness about the benefits 

 

The lack of exposure to international market, is the most prominent barrier as it has the 

highest negative beta meaning that absence of internationalization can negatively affect the 

awareness about the benefits of digitalization in the addressed company. The greater the 

absence of entry to foreign market, the poorer the awareness of the company would be. Lack 

of exposure to international market can minimize the awareness of digitalization in the 

addressed company, because gathering the international experience enhances the experience 

of the addressed company in digitalization, since for example what is implemented in United 
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States is not implemented in the MENA region, and in Lebanon, and therefore absence of 

international presence is considered a barrier to awareness about implementing digitalization. 

The insufficient knowledge acts as a barrier to the awareness on benefits since employees 

which are not educated in the workplace will be considered a barrier for the development of 

the company and to enhance digitalization. This complies with the research of Abigail (2020) 

which states that there is an important relationship between knowledge and awareness to 

boost digitalization.   

All of the above comply with the research of Poley (2020) which focus on the importance of 

exposure to international market and on enhancing employees’ knowledge in the workplace 

to boost digitalization.  

 

4.3.5.7 Regression between factors of the barriers and the awareness on the 

benefits 

 

The R2 value 0.113 indicates how much of the total variation between in awareness on the 

benefits of digitalization in manufacturing companies is explained by the identified barrier 

factors. The low percentage of 11.3% means that the awareness on the benefits can depend on 

other factors that were not studied including enablers.  In our study, the p-value is .000 for 

factor 1, 0.011 for factor 2, 0.007 for factor 3 which are less than a standard alpha of .05, 

suggesting that all of the factors are significant and should be kept in the regression. In other 

words, we can reject the null hypothesis that there is no relationship between the two 

variables and accept the alternative hypothesis that the identified organizational, strategic and 

cultural challenges are barriers to the awareness about the benefits of digitalization in 

manufacturing companies. 

 This resulted in the following equation: 

Awareness on the benefits = 7.702 + (-0.687) Cultural and strategic challenges + (-0.269) 

organizational challenges + 0.288 external challenges  

The higher the absence of cultural and strategic challenges is, the lower the awareness on the 

benefits of the organization will be. Cultural and strategic challenges tend to impact 

awareness of the benefits of digitalization since culture is considered a part of the strategy 
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that is set by the company and by that it will differ from one company to another and from 

one country to another.  

Absence of skills is one part of the cultural and strategic barriers which can affect the 

implementation of digitalization in the company. Since the gaps between generations in the 

company for example generation X and generation Z in the addressed company can lead to 

cultural and strategic barriers in terms of absence of skills since generation X is not able to 

cope with new technology.  

Resistance to change is considered another factor which led to cultural and strategic barriers 

since employees which want to keep status quo resist change in the workplace and by that 

affect the readiness for digitalization in the workplace.  

For factor 2, the Beta scored 0.288 which means the higher the external challenges are, the 

higher the awareness on the benefits will be. External challenges tend to increase the 

awareness on benefits in the organization since it will push the company and the managers to 

conduct research to study how to manage the organization in face of external challenges and 

that can include conducting SWOT and PESTEL analysis.  

For Factor 3, it scored a Beta of -0.269 which is considered a negative relationship, and by 

that the relationship is an inverse relationship, the higher the organizational challenges are, 

the lower the awareness on the benefits will be. These challenges take place because of lack 

of knowledge or an absence of the culture of digitalization in the workplace which can lower 

their awareness about the benefits. 

 

4.3.5.8 Regression between all barriers and the awareness 

Referring to the regression analysis, it can be noted that  absence of skills, absence of 

funding, lack of empowering employees, lack of business measurement, lack of external 

capacity, Absence of digitalization culture, lack of long term philosophy, Lack of regulations, 

Lack of advanced interent , Lack of economic stability, insufficient knowledge, resistance to 

change, Lack of government incentives, and Lack of collaborate culture were all found to be 

non significant.After removing them, the R2 scored 15% which represents the strengths of the 

relationship between the independent variables and the dependent variablewhich means that 

the  studied variables impact 15% the awareness and by that there are many variables which 

affect awareness that were not studied in this research. 
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The equation is as follows: 

Awareness = 10.143 + (-0.244) lack to exposure + (-0.125) insufficient knowledge 

 

Barriers 

Lack to exposure to international market 

Insufficient knowledge 
Table 9 Barriers affecting awareness 

As for the lack of exposure to international markets, it tends to affect affects 

negatively the awareness since it is based on strategic implementation and strategy differs 

from one country to another based on many factors. Thus, what is implemented in Lebanon 

cannot be implemented in other countries. This complies with the research of Abigail (2020). 

At last, insufficient knowledge tend to impact the awareness level in the workplace, 

the lower the knowledge is, the lower the awareness will be in the workplace. This complies 

with the research of Mitchel which stated that the higher the training and development and 

knowledge sharing in the workplace the higher the awareness will be.   

4.3.5.9 Regression between factors of the barriers and the awareness 

After removing factor 2 (external challenges) that had a non-significant p-value from the 

regression analysis, it can be noted that the R2 scored 0.114 indicating how much of the total 

variation between awareness on digitalization in manufacturing companies is explained by 

the identified barrier factors. In our study, the p-value is .000 for factor 1, 0.002 for factor 3 

which are less than a standard alpha of .05, suggesting that they are significant and should be 

kept in the regression. In other words, we can reject the null hypothesis that there is no 

relationship between the about the organizational, cultural and strategic barriers and the 

awareness of digitalization in manufacturing companies. 

 This resulted in the following equation: 

Awareness = 8.182 + (-0.730) Cultural and strategic challenges + (-0.341) organizational 

challenges 

For Factor one it scored a Beta of –0.306 which means that the higher the cultural and 

strategic challenges, the lower the awareness of the organization will be. Cultural and 

strategic challenges can minimize the awareness of digitalization in the addressed company 
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since the gap between generations in the workplace is considered one of the cultural barriers 

as they might not be aware about digitalization in the company as a way to gain and sustain a 

competitive advantage and they might resist change.  

For Factor 3, it scored a Beta of -0.143 which is also considered a negative 

relationship, and by that the relationship is an inverse relationship, the higher the 

Organizational challenges are, the lower the awareness. Organizational challenges are many 

and might exist inside or outside the organization and can affect the performance in a 

negative way. Some organizational challenges include absence of knowledge, and lack 

training and development. This could explain the negative effect that these might have on 

awareness as digitalization and its components are usually explored through internal 

development or external acquisition of knowledge. 

4.4-  Conclusion 

This chapter addressed the findings of the research to study the barriers which 

impacted the most the readiness and awareness of digitalization. Different statistical 

techniques had been conducted to study the relationship between the dependent and 

independent variables of the research. In the upcoming chapter, we will draw the main 

conclusions, discuss the limitations of the study and potential future research, and explore the 

theoretical and managerial implications.  
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Chapter 5 – Conclusion and Recommendations 
5.1-  Main Findings 

Industry 4.0 becomes a solution in the future through the investments of businesses in 

channel coordination, automation by cyber-physical networks, and robotics. Its purpose is to 

adapt to changes in the behavior of customers, whereby individual goods are sought. This 

force the sector to shift paradigms and processes and transition into the customized 

development of masses which is often called mass customization. Interoperability, 

virtualization, decentralization, capacity in real time, orienting service and modularity are the 

main concepts relating to Industry 4.0. 

The lack of external capacity building and the absence of skills are the most significant 

obstacles to the readiness for digitalization in the manufacturing sector as they moderately 

explain variations in it. Digitalization necessitates external capability development in order to 

be implemented effectively and efficiently, as well as a theory and plan for adoption. The 

resources need specific digital skills and capabilities to focus on digital initiatives that 

improve productivity and reduce costs. This explains how the lack of skills can act as a 

barrier to the readiness for the implementation. It can also be concluded that a lack of 

funding, absence of digitalization culture in the partners and legal or regulations restrictions 

can also be detrimental obstacles to the preparation component even if at a lesser degree. 

The higher the lack of cultural and strategic issues is, the slightly smaller the awareness about 

the potential benefits for the company. Cultural and strategic issues seem to affect 

understanding of the advantages of digitalization as culture is deemed a part of the policy that 

is set by the organization and by that it can vary from one company to another and from one 

nation to another. 

Absence of expertise is one aspect of the cultural and strategic obstacles which can affect the 

adoption of digitalization in the sector. Because the differences between generations in the 

business for example generation X and generation Z in the discussed company will contribute 

to cultural and strategic obstacles in terms of absence of expertise since generation X is not 

able to cope with modern technologies. 

The lack of exposure to foreign market is the most prominent obstacle as it has the highest 

negative beta indicating that absence of internationalization will adversely impact the 

understanding about the advantages of digitalization in the presented business and awareness 

about its existence generally although the R2 is low. The larger the absence of access to 
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international sector, the lesser the awareness of the business will be. Lack of exposure to 

international market will minimize the awareness of digitalization in the addressed company, 

since gathering the international experience enhances the experience of the addressed 

company in digitalization, as for example what is implemented in United States is not 

implemented in the MENA region, and in Lebanon, and thus absence of international 

presence is considered a barrier to awareness about implementing digitalization. 

The insufficient knowledge acts as a barrier to the awareness on benefits and to awareness 

since employees which are not educated in the workplace will be considered a barrier for the 

development of the company and to enhance digitalization. This complies with the research 

of Abigail (2020) which states that there is an important relationship between knowledge and 

awareness to boost digitalization.   

The findings stated that the bigger the company is, the bigger the awareness, awareness on 

the benefits and readiness for digital transformation are. 

Many businesses in this category, for example, are exposed to foreign markets, which mean 

they have to deploy new technologies to increase their activities and digitalization to improve 

efficiency. Knowledge of the advantages, awareness, and willingness to digitize are highly 

significant in dealing with changing and dealing with industry rivals. 

The findings further demonstrate a lower understanding of the advantages of firms with 

companies having smaller turnover. Compared with companies with lower turnover on 

digitalization literacy, awareness of the advantages of digitalization and readiness, firms with 

turnover above $5 million often have better ratings. This is because businesses who have high 

turnover may already have adopted any kind of digitalization or are in a position to do so 

financially, and would are more willing to upgrade digitalization strategies and boost 

operations. 

Finally, the results show that multinational firms could be more responsive and ready since 

certain countries need better requirements to incorporate digitalization of supply chain 

activities. Often workshops and training courses are held in all industries to increase 

understanding, competitiveness and preparation. 

According to the qualitative interviews, the process of building capacity is supported in part 

by reforming the business paradigm and developing a transformational approach for workers. 

Company X's development and survival was supported by successful discovery and 
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adaptation of opportunities. Maintaining a strategic advantage necessitates the ability to 

transform or reconfigure assets and structures. Moreover, the interviewees emphasized the 

importance of employees’ engagement in decision-making as well as their empowerment. 

Businesses will achieve more accountability for strategic decisions as a result of this, 

allowing for "a more comprehensive and expedient identification of opportunities and risks." 

Another important aspect of the capacity for change mentioned by respondents is awareness. 

In order to reap benefit from new technologies, it is vital that workers and existing market 

knowledge be enhanced and developed. 

Furthermore, incentives are designed to motivate and encourage employees who make a 

positive difference. Finally, company X's status is aided primarily by increasing employee 

experience in manufacturing digitalization and offering resources for them to engage in a 

transition. 

5.2-  Limitations and future research  

This thesis can definitely be treated as an extension to established research, taking into 

consideration the limited amount of up-to-date analysis carried out in this field.  

This knowledge can no longer be entirely up-to-date and future implementation requirements 

may therefore be restricted. For the qualitative part of this report, only four interviews were 

administered. Although the number was limited, this step allowed us to have an in-depth 

understanding of the main barriers to digitalization before conducting the survey-based 

questionnaires. 

However, the results provided cannot be extended because of the small sample size in the 

qualitative part. Therefore, if the same technique in the same field is utilized by other 

organizations as the study is very small, it would be possible to achieve different outcomes. 

Another point is that the manufacturing sector is the main focus of this report. There may also 

be completely different conclusions if the same research were applied to other industries and 

firms where digitalization is not a must to achieve a competitive edge. 

Thus, only industries which regularly discuss and address digitalization and industry 4.0 will 

be interested to undertake research based on interviews with industry participants.  

Based on these restrictions, qualitative studies with a statistically relevant number of 

companies participating needs more research. There can also be widespread results of future 
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research. In comparison, with potential interview partners or research subjects, the same 

knowledge background may be better used.  

Future research could also rely on specific industries. It can also be an excellent area for 

future research to compare manufacturing firms with companies from other sectors such as 

service industries. 

5.3-  Academic and Managerial Implications 

This research offers an analysis on the main barriers to digital change on the full spectrum of 

business models of organizations. In that sense, the thesis adds to existing literature.  

 Furthermore, this study indicates that several other elements of the company model are often 

impacted. The largest increases in the value proposition are followed by less sales flow, 

resource usage and cost structure updates and only marginal core operating modifications.  

It should be noted that some of these findings are compatible with research that has been 

carried out on specific technologies. This study has provided more contributions to the work 

carried out to resolve the problem of research as a by-product in addition to the planned 

contributions to the research topic. 

This study is the first to tangibly define digital transformation by describing basic digital 

technologies and criteria for transformation.  

The results provide managers with useful information to reduce the obstacles to sensitivity 

and digitalization, thus enabling an educated modern transformation phase. 

This incorporates a systematic method for identifying, in accordance with the business model 

assessment process as much as possible, the business plan of companies applied by digital 

transformation and their goals. This allows firms to create more effective and reliable 

strategic cases in order to ensure transparent and factual investment decisions. 

The lack of exposure to foreign markets has a detrimental effect on perception because they 

are dependent on policy which varies country by country based on several factors. Therefore, 

in some countries what is introduced in Lebanon is not possible.  

Finally, inadequate information in the workplace seems to affect the awareness level, the 

lower the experience, and the lower awareness at work. The more teaching, growth and 

information exchange are reinforced in the workplace, the greater the awareness. 
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5.4-  Recommendations  

In conclusion, this thesis offers a thorough look into the growth of digitalization and business 

4.0. This research is mainly based on the manufacturing sector. Thus, the most practical 

aspect of this dissertation was industry 4.0, digitalization, new industrial power, and the 

factors which affect the digital transformation.  

It was observed that the major reasons for the advent of digitalization by companies consulted 

are productivity improvements, declining costs, customer demand and attempts to hold 

emerging technologies up to date. Potential research can often assess if the removal or 

expansion of emerging technologies eventually leads to a considerable improvement in 

organizations' power. Results from this study might reveal if digital processing is a mixture of 

different technologies or a generalized contemporary definition. 

The aim of this study is that these associations are purely empirical, and no triggers are 

assumed. The causality of such elements offers valuable observations. Measurements or tests 

would be an ideal way of identifying mechanics in order to determine the cause of the digital 

transformation. 

There are obviously different results from digital changes between industries. Studies 

specifically targeting these markets provide a particular insight and reports should be 

compared in order to distinguish differences in performance. 

This analysis can be used to determine the impact of other (digital) technologies or to carry 

out comparative analyses of businesses as a representation of future research organizations. 

The manufacturing sectors are now focusing on industrial digitalization principles such as 

Industry 4.0 or Smart Manufacturing. These principles are supposed to increase the success 

factors such as efficiency and competitiveness for industries in their supply chains. Although 

recent studies of digital industries have a number of theoretical premises, they lack evidence 

for SMEs.  

On the other hand, the manufacturing industry is physically moving towards overall 

digitalization principles, but it barely holds up the correct agile and adaptive attitude. It is 

recommended that managers should have an agile mindset, especially in the manufacturing 

context and industrial digitalization.  

This mentality can guide managers to consider the relationships of cause and effect between 

the projects and the causes to improve their success and would allow them to pivot faster. 
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Any policy that can be shown to be successful can be translated into the company's 

immediate financial benefits.  

Finally, sensitivity to a systemic digital solution may help industry players transcend their 

unwillingness to cooperate with external experts and contribute to further projects for 

research between businesses and research institutions. Industry 4.0 and the associated 

principles of industrial digitalization have a promising future and were accelerated in the best 

year and having a good understanding of the barriers is essential for expedited transformation 

and for sustaining competitive advantage.  
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APPENDIX B 

DICTIONARY OF CODES 

Company Mission Company X delivers innovative, customized and high quality solutions and turnkey 

lines, designed to satisfy the automation needs and the product handling of our 

customers, in order to improve their operation efficiency and to increase their 

production capacity. 

Company Vision By 2025 Company X will be a global player in the automation industry, and 

specifically in providing digital solutions for the smart factories of the future. 

Number of Employees  200 employees 

Companies Approximate 

Gross Income 

Over 15 million euros per year 

Number of Countries the 

company is operating in 

Middle East, Europe, USA and Africa 

Digital Transformation 

implementation 

 Our creative solutions will turn some heads! Mixed Pallet solutions, Automatic 

Truck Loading, combined tray and crate packing for cups and pots, and IIoT for 

Industry 4.0 

 Planning to expand and you prefer a hands-off approach, avoiding headaches? Our 

turnkey, end-to-end solutions will fit within your current business process without 

complication. 

Company CSR We care for the welfare of our society and for the protection of our environment.. 

Cultural Context  Solutions that meet international Company X, quality & safety standards. 

 Commitment to provide: 

 Excellent customer support throughout our value chain. 

 Excellent after sales services & maintenance. 

Solutions with optimized cost 

Strategic Context  Innovative and customized automated solutions & turnkey lines for efficient 

product handling. 

Managerial Context We strongly encourage and reward innovation, creativity and personal initiative. 

Organizational Context We build long term relations with our stakeholders, our team, our suppliers and our 

customers based on trust, loyalty, mutual support and open communication. 
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External Factors We are Servant Leaders: We cultivate rich relation with our team, based on mutual 

respect, and we develop their personal and professional skills. 

Technological 

Infrastructure 

Every customer looking to improve and expand their operation will find what they 

need: 

 Producers of food & beverage, water, dairy, Home & personal care, edible and 

lube oil looking for a complete line? Our Empty Bottle lines, Palletizing & 

Depalletizing, Packing, Crate and Pallet distribution, big bottle lines as well as 

advanced inspection systems, are the way to goo 

 Searching for special solutions not available from your usual supplier 
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APPENDIX C 

Interview layout 

Questions: 

1- Please describe your position and your responsibilities in your company: 

2- How much experience do you have in the field of digital transformation, 

Internet of Things (IoT) or Industry 4.0? 

3- According to you what is digital transformation? 

4- What was the external and internal driver for the digitalization? 

5- Describe the cultural challenges you are facing in implementing digital 

transformation. (empowering the people, business measurement systems, 

collaborative culture) 

6- Describe the strategic challenges you are facing in implementing digital 

transformation. (internal/external capability, digitalizing within partners, 

knowledge of digitalization and its benefits, exposure to the international 

market, Security concerns) 

7- Describe the managerial challenges you are facing in implementing digital 

transformation. (top management support, leadership) 

8- Describe the organizational challenges you are facing in implementing digital 

transformation. (Resources, Resistance to change, workforce lacks the skills 

needed, employee training, organizational agility, Insufficient funding, 

Bureaucracy) 

9- Describe the external challenges you are facing in implementing digital 

transformation. (government incentives, support from the political 

framework, internet infrastructure in the country, Legal or regulations 

restrictions, Consumer) 

10- Is there any other challenges or barriers you are facing during the 

transformation towards Industry 4.0? 

11- How are you overcoming those of the barriers? 

12- Why other companies are not going digital in your opinion. 

13- How do you assess the current implementation status of Industry 4.0 projects 

in your market? 

14- Do you consider your experience with digitalization as a successful one? 

15- Do you have any specific recommendations for the adoption of Industry 4.0? 
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APPENDIX D 

Questionnaire layout 

"Thank you for taking the time to complete this questionnaire, which is developed by 

Mrs. Eliana Salameh, an MBA student at Notre Dame University - Louaize, Lebanon under 

the supervision of Dr. Mira Thoumy, assistant professor in management. This survey aims to 

investigate the application of digital transformation and industry 4.0 in the Lebanese 

manufacturing industry and explore the barriers that prevent its implementation. Your 

answers are essential for reflecting accurately the challenges of the Lebanese manufacturing 

companies in the implementation of digital transformation in order to benefit from all 

improved efficiency and flexibility, improved customer satisfaction, reduced risk, and 

maintain a continuous improvement. 

The findings of this study could be used in articles that might be published, as well as 

in academic presentations. All the information you provide will be confidentially treated. 

Companies and respondents will remain anonymous throughout the research. 

This survey should take approximately 10 minutes to complete. Please understand that 

your participation is entirely on a voluntary basis and you have the right to withdraw your 

consent or discontinue participation at any time. If at any time you would like to stop 

participating, please do so by clicking on the “end survey”  button on the top right of the 

page. 

There is no monetary compensation for the study; it is a contribution to the 

advancement of knowledge in the field of digital transformation, applied to the 

manufacturing industry in Lebanon. At the end of the study, we can send you the results upon 

your request. Thank you for the time you will provide to fill the below  questionnaire; if you 

have any questions, queries or would like to have more information about this thesis, please 

feel free to contact me on elianasalameh@hotmail.com or by phone on 70597155. 

Thank you 

Eliana Salameh" 
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1- In which year was your company established? 

o 1980-1990 

o 1990-2000 

o 2000-2010 

o 2010-present 

o Before 1980 

 

2- Number of employees 

o Less than 10 

o 10-40 

o 40-100 

o 100-200 

o More than 200 

 

3- Company Approximate Yearly Gross Income 

o $1-$100,000 

o $100,000-$500,000 

o $500,000-$1Million 

o $1Million-$5Millions 

o Above $ 5 Million 

 

4- Countries you are operating in 

o Middle East 

o Europe 

o Africa 

o Asia 

o USA 

o Others: 

 

5- Do you have any type of digital transformation implemented in your company? 

o yes 

o no 
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Respondent's Characteristics 

6- Gender 

o Male 

o Female 

7- Age 

o 21-25 

o 26-30 

o 31-40 

o 41-50 

o 51-60 

o Above 60 

 

8- Education Level 

o Grade 12 / Terminal 

o National and Technical education (BT, TS) 

o Bachelor’s degree 

o Master’s degree 

o PhD 

 

9- Current position in the company 

o Top manager 

o General manager 

o Operations manager 

o Production manager 

o Engineer 

o Quality manager 

o Regional manager 

o Foreman 

o Others: 

 

10- How long have you been working in your current company? 

o Less than 1 year 
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o 1-5 years 

o 6-9 years 

o 10-15 years 

o More than 15 years 

 

11- Total years of work experience 

o Less than 1 year 

o 1-5 years 

o 6-9 years 

o 10-15 years 

o More than 15 years 

 

Awareness of digital transformation 

12- Rate the following questions on a scale of 1 to 10 : 1 being completely disagree , 

and 10 being completely agree. 

To what extent do you consider your company aware about digital transformation? 
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Barriers for digital transformation 

Rate the following questions on a scale of 1 to 10; 1 being completely disagree, and 

10 being completely agree. 

The following factors act as barriers to the readiness for digital transformation in your 

company: 
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