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Abstract 

 

The pharmaceutical industry is undergoing a significant transformation through the 

introduction of digital technologies into its supply chain. This research delves into the impact 

of this digital shift especially within the pharmaceutical supply chain in Nigeria. The study uses 

a mixed-methods approach, combining a comprehensive review of existing literature with data 

gathered through surveys and interviews. The primary objective of this research is to explore 

the various impacts of digitalization on the vital elements of the supply chain: storage, 

marketing, and distribution. 

 

A comprehensive conceptual framework that blends two unique philosophical viewpoints: 

positivist and interpretive, guides the research. By combining these two philosophical 

viewpoints, the research seeks to illustrate the complex web of effects created by digital 

transformation inside Nigeria's pharmaceutical supply chain. 

 

Every stage of the research carefully incorporates ethical considerations. In compliance with 

the ethical criteria of modern research methodology, the privacy of data provided, participant 

confidentiality, and informed consent are upheld to the highest standard. 

 

The data analysis employed both qualitative and quantitative approaches through surveys and 

interviews. By fusing both analyses in exploring the impact of digital transformation 

technologies across the three sectors, findings reveal that there is an under-deployment of 

digitization technologies in the storage and distribution unit, however, the marketing 

department has observed dramatic improvement in adopting digital transformation 

technologies. A total of 92 respondents and 3 highly distinguished experts across the 3 different 

sectors were actively involved in drawing this theoretical judgement and practical 

recommendations.  

 

The findings of this study have great potential for both academic researchers and business 

professionals. The research is positioned to reveal a range of opportunities and difficulties by 

thoroughly examining the effects of digital transformation on storage, marketing, and 

distribution. The conclusions drawn from this study are anticipated to act as a strategic compass 
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for those involved in navigating the constantly changing pharmaceutical supply chain in 

Nigeria. 

 

 

Keywords: Digital transformation, pharmaceutical supply chain, storage, distribution, 

marketing, digital technology, impact and revolution. 
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CHAPTER 1: INTRODUCTION 

1.1 Overview 

 

“Two basic rules of life are: 1) Change is inevitable. 2) Everybody resists change.”   

~ W. Edwards Deming 

 

For much of the past century, the processes involved in the pharmaceutical supply chain have 

been an arduous task for pharmaceutical service providers to work efficiently. In ancient times, 

transportation technology was primitive, and the cost of moving commodities was a major 

factor in product production and distribution. Thus, things were assembled near the source of 

raw materials. These products were then delivered to their end user via a mostly linear path. 

Due to a lack of larger transport options and the exorbitant cost of moving materials around the 

world, all aspects of the supply chain were maintained primarily locally from these ancient 

times until the 18th century. Thence, shipping capabilities expanded and the quantity of goods 

that could be transported from one region to the other increased exponentially. In today's fast-

changing technology landscape, digital transformation has emerged as a potent force driving 

innovation and redefining businesses around the world. The number of commodities that could 

be moved along any portion of the supply chain increased rapidly as shipping capabilities 

evolved. The integration of digital technologies into the pharmaceutical supply chain has been 

changing the way medicines are stored, marketed, and distributed. Supply chains have 

undergone massive alterations throughout history to achieve their current level of efficiency. 

The pharmaceutical industry is undergoing a major transformation due to the introduction of 

digital technology. With the evolution of automobiles and the advent of computerization, the 

journey from part to product has changed drastically. In Nigeria, a country battling with issues 

in its healthcare system, digital transformation has emerged as a possible driver for changing 

the pharmaceutical supply chain as a whole.  

 

As shown in Figure 1, the suggested framework is made up of numerous entities such as 

suppliers, transporters, manufacturers, wholesalers, distributors, pharmacists, and clients that 

are linked together via a decentralized network. Each of these supply-chain businesses is a 

public blockchain node. Each of these nodes has an account that is used to indicate its identity. 

Drug Regulatory Authority (DRA) will own the blockchain and will oversee and monitor the 
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end-to-end Drug Distribution Process (DDP) to ensure drug security and quality (Humayun et 

al., 2022). 

 

 

Figure 1 Key entities of the pharmaceutical supply chain (Humayun et al., 2022). 

 

The pharmaceutical supply chain is complicated and involves many stakeholders, which poses 

several difficulties for businesses to successfully provide essential pharmaceuticals to patients, 

but the pharmaceutical sector is also essential in ensuring that pharmaceuticals are accessible 

and available for people's health and well-being as well as the health and well-being of 

communities, therefore it is pertinent that these processes are streamlined towards enhanced 

accessibility and availability. Understanding the opportunities, difficulties, and potential 

outcomes becomes crucial as Nigeria enters this era of digital evolution. The principal 

participants in the pharmaceutical industry supply chain include the producers of raw materials, 



 

13 

the manufacturers of drugs, regulatory agencies, the wholesale distributors, the pharmacies and 

pharmacy benefit managers (PBMs), healthcare providers, and patients. Every stakeholder is 

paramount, and effective communication between them is necessary. A variety of challenges 

affect the pharmaceutical supply chain, including supply chain visibility, counterfeit drugs and 

rising prescription drug costs, which can significantly increase out-of-pocket patient spending. 

The pharmaceutical supply chain, which includes phases ranging from production to 

distribution, is nonetheless subject to this digital revolution. 

 

1.2 Research purpose 

This dissertation topic is linked to the module “Operational Excellence,” which explores the 

impact of digital transformation on storage, marketing and distribution in the pharmaceutical 

supply chain in Nigeria, including the opportunities, challenges, and prospects associated with 

this transformation. The pharmaceutical sector has seen substantial changes recently due to 

developments in digital technologies. The term "digital transformation" describes 

incorporating digital technologies into different corporate processes to improve productivity, 

openness, and overall results. Utilizing technologies like automation, data analytics, 

blockchain, and IoT (Internet of Things) in the context of the pharmaceutical supply chain will 

help to streamline operations, improve stakeholder collaboration, and guarantee product 

quality. 

 The pharmaceutical supply chain in Nigeria faces potential and unique constraints as a result 

of its status as a developing country. The nation's healthcare system must address inadequate 

infrastructure, limited access to medical facilities, fake pharmaceuticals, and inefficient supply 

chain management. These challenges might be overcome, and new opportunities for improved 

patient outcomes, healthcare delivery, and increased efficiency might be made possible by 

implementing digital transformation in the pharmaceutical supply chain.  

This study aims to evaluate the advantages and difficulties of digital transformation, identify 

potential implementation strategies, and assess the current state of the Nigerian pharmaceutical 

supply chain in relation to storage, marketing and distribution. It will examine how significant 

supply chain elements, such as purchasing, inventory control, and distribution, are changing as 

a result of digital technologies. The findings of this study will advance our understanding of 

how the pharmaceutical business is undergoing digital transformation and provide pertinent 

data to pharmaceutical companies, governmental bodies, and other industry stakeholders in 

Nigeria who are looking to enhance supply chain operations. This study intends to investigate 

how Nigeria's pharmaceutical supply chain has been affected by digital transformation, 
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yielding important knowledge that can direct the sector's development toward a productive, 

open, and patient-centred healthcare ecosystem. Through a comprehensive analysis of storage 

practices, marketing strategies, and distribution processes, this project hopes to enhance the 

pharmaceutical supply chain for all Nigerians by laying out the foundation for a pharmaceutical 

industry powered by technology.  

By examining the opportunities, challenges, and future prospects associated with the adoption 

and implementation of digital technologies in the domains of storage, marketing and 

distribution, this study strives to provide useful insights and practical suggestions for industries, 

stakeholders, policymakers, and researchers. 

 

1.3 Significance of Research 

In aspects relating to storage, accurate stock levels, minimal waste, and real-time tracking of 

pharmaceutical products, digital transformation has the potential to alter inventory 

management in storage significantly. Storage facilities can become more efficient, safe, and 

responsive to market demands by adopting cutting-edge technology such as Internet of Things 

(IoT) sensors, radio frequency identification (RFID), and data analytics. 

 

Digital transformation can also result in a major change in the marketing sector within the 

pharmaceutical supply chain. Organisations can be empowered to connect and interact with 

healthcare professionals and patients more successfully by using targeted marketing 

campaigns, tailored communication, and data-driven insights. A deeper understanding of client 

choices and behaviour is made possible by digital tools, including customer relationship 

management (CRM) systems, social media platforms, and analytics software, which boosts 

brand exposure, customer loyalty, and sales. 

 

The use of digital technologies can also improve distribution procedures, which is a vital 

component of the pharmaceutical supply chain. Logistics operations may be simplified, 

delivery times may likewise be improved, and costs can be reduced with the use of route 

optimisation algorithms, shipment tracking software, and order management systems. Real-

time awareness of the status of the cargo, increased dialogue with the logistics partners, and 

data-driven decision-making provide a more flexible and efficient distribution network. 

 

However, the path to digital transformation is not without obstacles. Ethical considerations 

about data privacy and security, regulatory compliance, infrastructural restrictions, and the 
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need for worker upskilling are all key factors that must be addressed. This study project intends 

to investigate these problems, uncertainties, and potential barriers, providing insights into the 

complexities of digital transformation in the Nigerian pharmaceutical supply chain. 

 

This study gathered information from essential contributors in the pharmaceutical sector, 

including manufacturers, distributors, healthcare professionals, and regulatory agencies, using 

a combination of quantitative and qualitative research approaches, including surveys, 

interviews, and data analysis. The objective of this research project is to add to the body of 

knowledge regarding the effects of digital transformation on the Nigerian pharmaceutical 

supply chain by analyzing the data gathered, spotting patterns, and synthesizing the results. 

Industry leaders, decision-makers, and stakeholders will benefit from the research's findings, 

offering evidence-based insights, doable advice, and strategic direction. Nigeria has the chance 

to build a strong, patient-centred healthcare ecosystem that makes the best use of resources, 

increases access to pharmaceuticals, and improves overall health outcomes by embracing 

digital transformation in the pharmaceutical supply chain. This research project intends to 

contribute to the positive transformation of the Nigerian pharmaceutical industry through 

collaboration and a shared commitment to innovation. 

 

1.4 Scope of the problem 

The scope of the problem spans the whole pharmaceutical supply chain, from the acquisition 

of raw materials and production of drugs to storage, distribution, and end-user accessibility. It 

also involves the participation of numerous parties, including pharmaceutical firms, medical 

professionals, government authorities, logistical corporations, and patients. Patient safety, 

regulatory compliance, and equitable access to healthcare are all part of the issue, which goes 

beyond ineffective operations.  

 

A more effective, open, and patient-focused pharmaceutical supply chain can be created in 

Nigeria by addressing these issues and utilising the potential of digital transformation. 

Stakeholders may improve traceability, collaboration, and regulatory compliance by utilising 

digital technologies. This is going to enhance patient outcomes and guarantee quick access to 

safe and effective pharmaceuticals. 
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1.5 Justification of the Study 

The justification of this research comes from its ability to offer insightful information, guide 

decision-making, and effect good change in Nigeria's pharmaceutical supply chain. There is a 

significant knowledge gap regarding the impact of digital transformation on the pharmaceutical 

supply chain in Nigeria. This research can aid in the expansion, effectiveness, and sustainability 

of the pharmaceutical business and healthcare delivery in Nigeria by addressing the research 

objectives and examining the opportunities, difficulties, and future prospects related to digital 

transformation. 

 

1.6 Objectives of the Study 

1. Access the current state of the pharmaceutical supply chain in Nigeria, considering its 

efficacy, efficiency, and overall performance. 

2. Determine the primary benefits and effects of digital transformation on distribution, 

customer service, inventory management, and other components of the pharmaceutical supply 

chain. 

3. Examine how digital technologies like Radio Frequency Identification (RFID), Internet of 

Things (IoT) and Marketing Automation-based technology may be used to streamline supply 

chain operations and increase accountability and traceability. 

4. Find successful case studies of digital transformation programs in pharmaceutical supply 

chains regarding marketing and marketing automation to remove repetitive tasks from staff 

workflows and increase overall marketing efficiency. 

5. Determine the pharmaceutical businesses' preparedness and capacity to embrace and use 

digital technology such as warehouse management systems in their supply chain operations 

regarding storage in Nigeria. 

 

1.7 Research Questions  

1. What factors influence the adoption of digital transformation in the pharmaceutical supply 

chain in Nigeria in relation to storage, marketing and distribution? 

 

2. What are the opportunities to explore the digital transformation in the pharmaceutical supply 

chain in Nigeria in regards to storage, marketing and distribution? 

 

3. The digital transformation of the Nigerian pharmaceutical supply chain has what effects on 

the efficiency of storage, marketing and distribution of the supply chain? 
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4. What are the future benefits of digital transformation in the pharmaceutical supply chain in 

Nigeria in the area of storage, marketing and distribution? 

 

1.8 Layout of Research 

The components of the rest of the research include the review of secondary literature to find 

out previous similar empirical knowledge that has been carried out in the past on exploring the 

digital transformation in the pharmaceutical supply chain in Nigeria. The methodology adopted 

to carry out the research, and the conceptual framework of the research project, which provides 

a theoretical foundation and structure to guide the investigation, is also recalled. The research 

then proceeds to gather data and findings which are subjected to statistical and qualitative 

analysis to obtain theoretical judgement and practical recommendations.  
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CHAPTER 2: LITERATURE REVIEW 

 

2.1 Introduction 

 In order to explore the specific drivers of digital transformation in the pharmaceutical supply 

chain management in Nigeria in achieving sustainable supply performance in regard to 

distribution, storage and marketing, this study conducted a scientometric analysis using Google 

Scholar, a freely accessible web search engine that indexes the full text or metadata of scholarly 

literature across a variety of publishing formats and disciplines. The majority of the research 

was conducted using the term "exploring the digital transformation in the pharmaceutical 

supply chain" in the "Science Direct" database, a collection of academic articles in the domains 

of science, technology, and medicine. About 100 research publications from the years 2020 to 

2023 were retrieved and located. “Pharmaceutical supply chain”, “Nigeria”, “COVID-19”, 

“blockchain”, “digital transformation”, “supply chain”, “storage”, “distribution”, and 

“marketing” are some of the terms used. A comprehensive grasp of the research dynamics in 

the area of exploring digital transformation in the pharmaceutical supply in Nigeria is provided 

by the results of keyword information clustering. The present research findings are sorted out 

by combining the results of the analysis and the research background. According to the current 

study on pharmaceutical supply chain management, the difficulties associated with the 

implementation of digital transformation in the pharmaceutical supply chain in Nigeria still 

persist, but there is an increasing tendency to innovate the supply chain using digital 

technology. Since COVID-19 has had an impact on the supply chain, pharmaceutical 

companies are putting a higher emphasis on risk management to prevent disruptions and 

guarantee continuous supply. 

 

The supply chain frequently faces the challenge of managing independent members that have 

similar objectives. The coordination of pharmaceutical supply chain members is a crucial 

component in particular, because of the crucial role that the pharmaceutical sector plays in 

creating and delivering the right pharmaceutical product at the right time and to the right people 

(Koh et al., 2003). The pharmaceutical supply chain documentation was required to go from 

paper to electronic records, and there are several advantages to digital records in terms of 

storage and accessibility (Jahankhani and Kendzierskyj, 2019). According to empirical 

reviews, no pharmaceutical supply chain is safe from the risk of counterfeit pharmaceuticals in 

the modern global marketplace. A significant subject matter of the public health discussion is 

how to prevent counterfeit pharmaceuticals from entering legitimate pharmaceutical supply 
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chains (Enyinda and Tolliver, 2009). Counterfeit pharmaceuticals can be found in both 

developed and poor nations, but this seems to be more prevalent in Nigeria. Therefore this 

concerns the problem with the storage and distribution of counterfeit pharmaceuticals in the 

pharmaceutical supply chain. According to Enyinda and Tolliver (2009), in Taking 

Counterfeits Out of the Pharmaceutical Supply Chain in Nigeria: Leveraging a Multilayer 

Mitigation Approach," highlights the importance of effective alliances and multi-layered 

strategies that must be developed in order to halt this tendency and plug the gaps in the supply 

chains of legal drugs. 

 

 Figure 2 summarises the specific tasks and functionalities of each entity involved in the 

pharmaceutical supply chain. 

 

Figure 2 Key responsibilities of the entities involved in the pharmaceutical supply chain 

(Humayun et al., 2022). 

 

2.2 Importance and Implications of Digital Transformation in Organizations 

Digital technologies have become ingrained in our daily lives, influencing how we work, 

communicate, and do things (Aral et al., 2013; McDonald and Russel-Jones, 2012). (Piccinini 

et al., 2015) Transforming industrial business: the impact of digital transformation on 

Automotive Organizations defines digital transformation as advancements in digital technology 

that are reshaping a wide range of activities in society at large. 
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Secondly, (Clauson et al., 2018), in Leveraging Blockchain Technology to Enhance Supply 

Chain Management in Healthcare, can be quickly cited. In his work, every industry faces 

challenges with supply chain management. Still, the healthcare industry faces additional 

complexity and risk due to the direct impact a damaged supply from storage, marketing and 

distribution can have on patient safety and health outcomes. He observed that blockchain 

technology is one potential remedy for enhancing the security, integrity, data provenance, and 

functionality of the health supply chain. Apart from Clauson (Ding, 2018) focuses on utilising 

the new technologies associated with Pharma Industry 4.0 to promote the production of 

sustainable value, create a more adaptable, intelligent, and personalised pharmaceutical sector, 

and ultimately enable pharmaceutical enterprises to gain a competitive edge. Similar findings 

and conclusions have been made by (Wagner et al., 2017) in Industry 4.0 Impacts on Lean 

Production Systems. Wagner stipulates that the fourth industrial revolution and connected 

industry technologies currently dominate production research. He also mentioned that the main 

technology for the future is more agile production systems, which include digital advances like 

cyber-physical systems. 

 

Further, considering issues of implementing digital transformation in the area of marketing for 

example, we can consider a case study of (Alamsyah et al., 2021) in Digital Marketing: 

Implementation of digital advertising preference to support brand awareness where he stated 

that a correlation between factors was found and it was concluded that consumer preference 

for digital advertising had a favourable effect on brand awareness. However, it was also 

claimed that consumer needs influenced customers' preferences for digital advertising. In the 

4.0 era, Management Information Systems (MIS) have grown in importance; integration 

systems and the decision support systems they provide are the best tools entrepreneurs can use 

to compete in the market (Salloum and Ajaka, 2013). A complicating challenge for African 

healthcare programs is the unavailability of vital health tools to reach targeted sites and 

populations due to inadequate Logistics Management Information Systems (LMIS) (Egharevba 

et al., 2019). 

 

In addition, a rapidly growing technology used in marketing is marketing automation. 

Automating the follow-up to the lead-generating process is a sensible strategy to ensure that 

marketing runs continuously and without interruptions (Schaefer and Hetman, 2019). By using 

Management Information System (MIS), businesses may more easily prepare to review every 
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line of business, making it simpler to coordinate. The field of marketing science is expanding 

quickly, and it now takes into account how digital advertising affects gaining a larger market 

share (Jayaram et al., 2015). (Schaefer and Hetman, 2019) base their argument on the idea that 

a company's innovative business processes benefit from the usage of customer interactions. 

They emphasise the usefulness of Customer Relationship Management (CRM) systems as a 

tool. According to the authors, the success of individualised marketing is dependent on a 

number of variables, including close client interactions, ongoing supervision, analysis, the use 

of information technology, and database usage.   

 

Due to the broad adoption of digital technology, the economy has experienced unheard-before 

disruptive upheavals, and the environment is undergoing rapid change. Organisations must 

fundamentally alter their business practices, employee mindsets, and organisational structures 

in order to withstand the profound changes that digital technology, digital innovation, and 

digitalisation are bringing about to business processes, goods, services, and relationships. In 

other words, a lot of organisations have gone through or are going through a digital transition 

(Osmudsen 2018).  

 

2.3 Factors influencing the adoption of digital transformation in the pharmaceutical 

supply chain 

 

An increasing body of research indicates that when e-business is integrated throughout a supply 

chain, it will produce larger benefits. However, businesses are still reluctant to use e-business 

technologies (Zheng et al., 2006). Recent media coverage of Sainsbury's demonstrates how e-

commerce can strategically affect a company's brand and financial status. Additionally, it 

appears that many e-business projects have not yet yielded the anticipated benefits in many of 

these instances. From a supply chain perspective, it is recommended that the biggest 

operational and strategic advantages of e-business come when its application is fully integrated 

throughout the supply chain (Currie, 2000). 

 

A key factor influencing the adoption of digital transformation is the enabling effect of RFID 

in the pharmaceutical supply chain. According to (Attaran, 2007) in RFID: An Enabler of 

Supply Chain Operation, in his findings, he stated that the newest and most widely used 

technology for supply chain communication and visibility is RFID. He also said an RFID 

systems solution will boost business ROI while enhancing communication throughout the retail 
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supply chain. When used effectively, RFID technology can lead to an evolutionary shift that 

combines today's real-time supply chain management with legacy technologies. Its primary 

roadblocks appear to be a number of challenges unrelated to the technology itself, including 

issues with marketing, false assurances, privacy and security concerns, and a lack of standards 

(Attaran, 2007).  

 

In another finding, the following two topics in Supply Chain Management (SCM) have gained 

importance recently. The first is Sustainable Supply Chain Management (SSCM), which has 

already attracted a lot of research interest. Second, Information Technology (IT), is 

increasingly seen as a major supply chain efficiency component. Information Technology helps 

supply chain activities, which are one of the most crucial industries where excellent logistics 

management is required, to grow sustainably. In general, sustainable development refers to any 

method of resource use, technological advancement, financial planning, and institutional 

change that aligns with the needs of the present and the future (Alharthi et al, 2020). Another 

notable factor that influences the adoption of digital transformation is Additive Manufacturing 

(AM). AM is anticipated to fundamentally alter how the manufacturing industry operates. In 

the medical supply chains (SC), it has been suggested to have positive applications. A number 

of obstacles, however, prevent its widespread use in the medical field driven by the necessity 

of establishing an AM-based medical SC in a growing economy (Choudhary, 2021). 

 

A laudable factor pertinent to the adoption of digital transformation in the pharmaceutical 

supply chain goes into the findings of (Kraus et al., 2021). Here they mentioned four disruptive 

digital-enabled concepts currently supporting the digital transformation of organizations. 1) is 

the ‘Fourth industrial revolution’, or Industry 4.0 (I4.0), which relates to “the systematic 

connection of technical components and processes. It is built on the idea of I4.0, or the Internet 

of Things (IoT), which defines how smart things are connected to one another to share 

computer resources and data flows, enabling the autonomous control of routine activities. 2) 

Artificial Intelligence (A.I.), which is the automation of service processes such that intelligent 

computer systems or robots may do jobs that normally need human intervention without the 

need for outside assistance. 3) Big Data, the concept of "Big Data" was used to describe the 

process of storing and analyzing large amounts of data. At the moment, digital technology 

allows for the standardization and saving of massive volumes of data utilizing big data 

analytics, or "advanced tools and techniques to store, process, and analyze large volume of 

data".  4) Electronic Medical Records (EHR). Big data in healthcare is anchored on clinical 
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research findings, Electronic Health Records (EHR), as well as consumer personal data 

gathered through self-tracking devices, including wearables for work monitoring or sports. All 

documentation pertaining to a patient's care, such as written and visual medical records, letters 

from physicians, e-prescriptions, and insurance claims, is considered to be part of the patient's 

data (Kraus et al., 2021). 

 

Further, governance and public service delivery are also major factors to be considered in 

implementing digital transformation. Governance entails maintaining and improving people's 

quality of life and safety. It is a collaborative approach that describes all levels of government 

working together to guarantee that people have a decent livelihood and are safeguarded from 

disasters and epidemics such as the COVID-19 pandemic. Because of the pandemic's limits, 

the globe is now confronting a new normal arrangement in practically all economic and social 

sectors, with serious problems in governance and public service delivery. As a result, there is 

an increasing necessity for policymakers to change the pattern of public service delivery and 

policy formulations to halt the virus's spread among several conspiracies. For the best service 

delivery, it is important to embrace and enhance digital transformations in areas like 

teleworking, flexible working, workplace health and safety, and work-life balance 

(Onwuegbuna, 2022). Digital technology has the potential to influence the growth of both the 

pharmaceutical sector and its products. To ensure quality products and conformity, there is a 

high level of regulation (Lisna, 2017). Regulatory issues are the most significant impediment 

to Pharmaceutical Digitization. To achieve regulatory compliance, adequate data quality and 

tracking are required. The most pressing regulatory concern is ensuring data quality, security, 

and availability. This issue is reasonable, given the importance placed on end-of-life patient 

safety (Adhikari and Scholar, 2021). 

 

 

2.4 Opportunities to explore digital transformation in the pharmaceutical supply chain 

in Nigeria 

Nigeria, as a developing country, brings about many opportunities to explore digital 

transformation in its pharmaceutical supply chain. Not every continent recognises the 

advantage of digital supply chain platforms in their daily company operations. Nigeria, the 

largest economy in Africa (although being termed the blue ocean currently), has yet to fully 

optimise digitisation. This has limited their capacity to leverage digital supply chain platforms 

(Amenyawu, 2021) and one important role in leveraging this digital supply chain is drug 
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marketing coordination. One of the key challenges in drug market coordination management 

is the lack of a centralised monitoring system to provide effective market control and real-time 

prices, availability, and authentication data. This is one opportunity to look at in order to 

address coordination issues and improve end-to-end security in the drug distribution market 

(DDM) (Humayun et al., 2022). Digital technologies are incorporated throughout the entire 

organisation to enhance operational performance, customer interactions, and business 

processes. For instance, in the biopharmaceutical sector, big data analytics skills speed up the 

creation of new drugs, while AI simplifies the conduct of clinical trials, robotics lowers 

production costs, and blockchain technology improves drug safety monitoring. Product 

lifecycle management is improved, and firms' capacity for transparent innovation is increased 

through the usage of digital transformation. Additionally, it is causing a paradigm shift in the 

healthcare sector (Ma et al., 2023).  

 

The unavailability of vital health equipment to reach targeted sites and populations due to 

insufficient Logistics Management Information System (LMIS) is a complicating concern for 

African healthcare programs. A pilot study was conducted to test the tracking ability, reliability, 

and application of the EASE App, a unique Smart Phone based Application, in order to 

contribute to addressing these difficulties. The app is intended to provide real-time commodity 

tracking and tracing, as well as data curation in a cloud-based database with controlled access 

that may be linked to other databases. In this study, NIPRIMAL was given QR code labels and 

tracked using the EASE App on smartphones throughout the Federal Capital Territory of 

Abuja, Nigeria. According to the data gathered, the "EASE App" tracking had 100% accuracy 

for the date and time of the scan, operators' codes, and product identity; 92.83±1.69% accuracy 

for GPS mapping label for the city, and 99.83±0.27% accuracy for the country. The GPS 

mapping label provided an accuracy of roughly 64.28±3.14% for specific streets, roads, or 

districts. The feedback report revealed that the system was easily deployable and simple to use, 

and it was able to offer real-time data on user unique identification, user location, and date/time 

of use (Egharevba, 2019). The demand for pharmaceutical supply chains is rising as the global 

pharmaceutical market expands. Therefore, the pharmaceutical supply chain sector has to speed 

up digital construction in the framework of "Industry 4.0" (Ma and Kang 2023).  

 

In another research, it is iterated that supply networks have been completely destroyed by the 

novel coronavirus, commonly known as the COVID-19 pandemic, which has swept throughout 

the world. Since the beginning of the pandemic, researchers have been examining and releasing 
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their findings on the many supply-chain-related problems brought up by COVID-19  

(Chowdhury et al., 2021). The impact of Covid-19, which saw major countries around the 

world impose months of lockdown, slowed the pace and movement of raw materials and 

produced goods, leading to an economic slowdown, and has ignited the environment of 

financial anxiety among the global supply chain networks. Additionally, it has highlighted the 

weaknesses and susceptibilities of developing economies such as Nigeria and those in the 

ASEAN (Association of Southeast Asian Nations) region. Retail, lodging, and food services in 

both domestic and foreign markets have collapsed as a result of this. This has driven regional 

governments to strengthen regional collaboration through structural reforms for long-term 

economic recovery (Naha and Nandy, 2022).  

 

Despite the fact that there have been an increasing number of studies on this topic, it is still 

unclear which elements of this disruption have already been researched and which still need to 

be. This is because there haven't been any comprehensive literature reviews. Pharmaceutical 

businesses in Nigeria must improve risk management to deal with supply disruptions. Through 

digital transformation, the pharmaceutical supply chain can achieve sustainable supply 

performance in social, economic, and environmental dimensions from the standpoint of 

sustainable development. There is a scarcity of studies on pharmaceutical supply chain 

management's digital revolution (Ma et al., 2023).  In another work of literature, the paper 

conducts a thorough evaluation of prior supply chain-related research on the COVID-19 

pandemic. The combination of the data demonstrates four major themes—namely, the effects 

of the COVID-19 pandemic, resilience mechanisms for managing effects and recovery, the 

significance of supply chain sustainability in light of the pandemic and the importance of 

technology in adopting resilient strategies (Chowdhury et al., 2021). Collaborative planning, 

forecasting, and restocking (CPFR) is one of the most recent projects aimed at attaining real 

supply chain integration. For planning, forecasting, and replenishment, CPFR has come to be 

acknowledged as a groundbreaking business strategy. With this strategy, manufacturers, 

distributors, and retailers can work together to plan and carry out operational activities using 

internet-based technology. The idea of collaborative transportation management (CTM) now 

includes transportation providers. CPFR, in a nutshell, enables trading partners to concur on a 

single prediction for an item, and each partner then converts this forecast into a single execution 

plan. This replaces the conventional way of forecasting, in which each trading partner creates 
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a forecast unique to that partner for a given good (Langley et al., 2020). 

 

 

Figure 3: CPFR Model (Langley et al., 2020).  

 

2.5 Debate as to the efficiency of implementing transformation technology 

 However, there have been key debates as to the efficiency of implementing technology in the 

pharmaceutical supply chain. Not all continents see the value of digital supply chain platforms 

in day-to-day corporate operations. Africa has not yet fully optimized digitization, despite 

currently being regarded as the blue ocean (Amenyawu, 2021). A laudable piece of research 

carried out towards this cause is that of (Zhong et al., 2016) in Big Data for Supply Chain 

Management in the Service and Manufacturing Sectors: Challenges, Opportunities, and Future 
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Perspectives. In his papers, he argues that the service and manufacturing industries are 

currently facing a data inundation. An example he stated was a report from the International 

Data Corporation that both sectors produced more than 1600 exabytes of data in 2015. This 

implies the challenges the current movement of Big Data in the manufacturing and service 

industries poses, such as data collection methods, data transmission, data storage, technologies 

for processing Big Data, models for making decisions using Big Data and Big Data 

interpretation and application.    

 

Typically, IT transformation usually involves significant organizational change (Scott, 1991). 

The management of rapidly growing technological innovation, fundamental redesign of 

business processes, organizational structure, and even culture are just a few of the managerial 

issues that may arise in IT-enabled business transformation (Piccinini et al., 2015). Previous 

empirical research has provided comprehensive accounts of how managers deal with 

organizational transformation facilitated and promoted by the introduction of new technology 

(Daniel and Wilson 2003; Jetter et al. 2009; Ranganathan et al. 2003). Likewise, properly 

dealing with the managerial problems associated with IT-enabled business transformation is 

critical to avoiding severe business failure (Agarwal et al. 2011). 

 

Further debate comes from the publication of (Frow and Payne, 2009) in Customer 

Relationship Management: A Strategic Perspective. Here he argues that Customer Relationship 

Management (CRM) has grown significantly in importance over the past 15 years but there is 

a lot of misunderstanding in the academic and managerial literature about what CRM is and 

how it differs from relationship marketing. Additionally, despite significant financial 

investments made by firms in CRM, the literature has substantial reports of CRM's failure to 

deliver the results expected.  

 

Since the COVID-19 pandemic's emergence, technology's contribution to the supply chain has 

advanced significantly. Current technologies that are transforming the supply chain 

environment as well as upcoming technologies and how they have affected supply chain 

management, particularly during pandemic and post-pandemic periods are the Internet of 

Things, robotics, cloud computing, and e-payments as examples of technological 

advancements that are impacting supply chain performance (Owuso and Jaja, 2022). 

Information technology gives businesses more options for suppliers, reduced costs for goods 

and services, the ability to compare products from multiple vendors, and convenient access to 
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a wide range of vendors from anywhere at any time. As a result, information technology makes 

worldwide trade possible (White et al., 2014). 

 

Potential areas of opportunity for further research within the project topic will include 

determining the long-term effects of digital transformation on Nigeria's pharmaceutical supply 

chain on storage, marketing and distribution, conducting a longitudinal investigation of the 

impacts of digital transformation on pharmaceutical supply chain, performing a thorough cost-

benefit analysis of integrating digital technologies into the pharmaceutical supply chain, 

examining the role of stakeholder participation and cooperation in effective digital 

transformation programs, analysing the legislative and policy frameworks required to facilitate 

digital transformation in the pharmaceutical supply chain, exploring the elements affecting 

organizational readiness for digital transformation in the pharmaceutical business, 

investigating the unique data security and privacy issues facing the pharmaceutical supply 

chain in light of digital transformation, accessing the effects of digital transformation on 

patient-centricity and healthcare outcomes in the pharmaceutical supply chain and studying 

how the Nigerian pharmaceutical supply chain's digital transformation projects can be scaled 

up and replicated in regard to storage, marketing and distribution.  

 

2.6 The Future of digital transformation in the pharmaceutical supply chain in Nigeria 

Digital technologies are transforming healthcare, the pharmaceutical business, and its supply 

chain. But what is the vision for the future, and how can enterprises along the value chain 

ensure they are prepared? (McLaren, 2022). Due to the healthcare industry's complex and 

diverse structure, logistics techniques have remained considerably behind industries such as 

retail and manufacturing. In today's increasingly competitive and risky environment, healthcare 

providers must enhance their logistics management performance, boost the efficiency of health 

services, and cut costs (Kaya, 2023). As a result, we look at what the future holds for digital 

transformation in the pharmaceutical supply chain in Nigeria by also considering its impact in 

more advanced countries, this provides us with an insight to tailor down what the future of 

digital transformation holds for us in Nigeria. In an article published at Datwyler, it was 

stipulated that the COVID-19 pandemic triggered significant modifications in the way 

healthcare is delivered. Digitalization is now in full swing, with medical treatment integrating 

with ICT to elevate the patient experience. According to Tom Lenaerts, Head of Global Process 

Engineering at Datwyler, this revolution will reshape the entire healthcare ecosystem 

(McLaren, 2022). The outcome of a pilot study that was undertaken to evaluate the tracking 
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ability, reliability and applicability of the EASE App as introduced in section 2.5 

(Opportunities to explore digital transformation in the pharmaceutical supply chain), a novel 

Smart Phone based Application showed that the "EASE App" is an innovative solution that can 

help with supply chain and related data management issues in low-resource environments. 

Discussion is held regarding the EASE App's potential contribution to the improvement of 

Africa's Logistics Management Information System (LMIS) and supply chain system as well 

as its potential for future optimisation (Egharevba, 2019). In the research (Amenyawu, 2021), 

he reviewed academic studies on supply chain systems in several African sectors. He discussed 

the current situation of the supply chain and identified different system problems. He 

categorised the benefits of Digital Supply Chain Platforms into five categories: global 

connectivity, scalability, agility, cost-effectiveness, and digital intelligence.  

 

Global connectivity: The internet has made the world smaller overall. Businesses must quickly 

ship products and services around the globe. To enable businesses to not only deliver but also 

guarantee responses at a local level, this necessitates a truly global supply chain. Scalability, 

on the other hand, becomes less of a concern when traditional supply chains are combined with 

digitisation. This results in a more relaxed method replication and optimisation as well as easier 

error and irregularity detection. Agility: Supply chain digitisation indicates a need for 

operational agility and flexibility of adaptation to changing conditions. This outlines how to 

respond to supply chain issues rather than describing how goods are supplied. For instance, 

natural disasters like earthquakes, the Ebola outbreak, the Wuhan Coronavirus pandemic, and 

the political unrest in Syria can all be disastrous. Cost-effectiveness: Digital technologies are 

fundamentally driving down prices across the board. The initial investment costs might be large 

for new technology and degrade over time. Digital Intelligence: New-generation technology 

enablers offer smart products that are equipped with enough computer power to enable self-

learning and independent decision-making based on clear algorithms. According to the 

conclusions of the study, digital intelligence, cost-effectiveness, scalability, and supply chain 

agility have a significant positive influence on the success of Small and Medium Enterprises 

(SMEs) in this digitalised and globalised era. Global Connectivity, according to the report, 

facilitates the platform but has no direct relationship with the success of small and medium 
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enterprises (Amenyawu, 2021).

 

Figure 4: Factors responsible to improve the performance of digital supply chain (Amenyawu, 

2021) 

 

According to research by Del Giorgio Solfa (2022) in Impacts of Cyber Security and Supply 

Chain Risk on Digital Operations: Evidence from the Pharmaceutical Industry, the study 

looked at empirical data to evaluate how supply chain risk and cyber security affect digital 

operations of the UAE pharmaceutical industry. The findings confirmed the strong positive 

relationship between supply chain risk and cyber security in relation to digital operations. He 

recommended that future studies should focus on manufacturing industries and concentrate on 

a wider geographic area. Customer-focused firms with unknown levels of digital 

transformation may be able to increase their ability to manage supply chain risk by diversifying 

their clients when suppliers are highly concentrated. He also mentions that to gain and keep 

customer trust, pharmaceutical companies may need to focus more on technology-based 

manufacturing companies. The research emphasises the major and complex effects of the 

connection model that have not yet been taken into account to show how the pharmaceutical 

sector has investigated the relationship between supply chain risk, cyber security, and digital 

operations ( Del Giorgio Solfa, 2022). Digitally enabled organizations are backed by new 
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information and communication technologies known as digital technologies, which 

increasingly promise significant prospects for growth (Loonam, 2018). 

 

Also, blockchain has become one of the industry's latest technology hypes, propelled by 

successful trials in supply chain and logistics. In this study, the researchers break through the 

hype to shed light on industry professionals' perceptions of the benefits and challenges of 

Blockchain. They classified the current Blockchain applications projected to deliver tangible 

improvements to supply chain and logistics activities. To investigate these opportunities, they 

believe that businesses should get firsthand knowledge through small-scale trials (Peterson et 

al., 2018). In this era of re-globalization, digital transformation has considerably aided 

businesses in facilitating the transfer of information and commodities from one source to 

another. This has made it simpler for anyone to source anything anywhere in the world without 

having to physically go there. Additionally, it's making it simple for businesses to expand their 

clientele globally rather than just concentrating on the local market. Digital platforms are 

becoming more significant in the context of supply chains since they allow several parties to 

exchange inventory, shipping data, and invoices (Amenyawu, 2021).  

 

Patients can currently track their health using smart medical gadgets that deliver reports 

immediately to their healthcare provider. These healthcare practitioners will provide 

telemedicine, allowing patients to be monitored remotely from the comfort of their own homes. 

"Drug developers will use artificial intelligence based on data collected from these devices and 

healthcare providers to create and provide personalized treatments, possibly even in predictive 

ways in the future,". Digital technology will be used across the drug development, 

manufacturing, packaging, and delivery processes to improve process efficiency and product 

quality. Artificial intelligence (AI), cloud computing, and the Internet of Things are all seeing 

increased adoption. According to Global Data, the number of references to 'Artificial 

Intelligence' in pharmaceutical company filings climbed by 105% between 2016 and 2021 

(McLaren, 2022). 
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2.7 Conclusion 

In conclusion, the literature review highlights the significant impact of digital transformation 

on Nigeria's pharmaceutical supply chain. The results of several studies and scholarly works 

show how digital technologies have the capacity to overcome the problems, constraints, and 

inefficiencies facing the sector. The review has illuminated significant subject matter and 

trends, such as the adoption of digital tools for distribution, marketing, and storage; the value 

of real-time visibility and data analytics in improving supply chain operations; the significance 

of regulatory compliance and quality assurance; and the potential for digital transformation to 

increase access to healthcare and medications. 

 

Following a thorough investigation and assessment of works of literature on research papers 

and articles from Nigeria and throughout the world, it is clear that the difficulties surrounding 

the implementation of digital transformation in the pharmaceutical supply chain in Nigeria still 

persist, therefore pharmaceutical businesses must improve risk management to deal with 

supply disruptions. This study supports the positive influence of digital transformation on long-

term supply chain performance. Through digital transformation, the pharmaceutical supply 

chain can achieve sustainable supply performance in social, economic, and environmental 

dimensions from the standpoint of sustainable development. Although there is a couple of 

research on the internet concerning digital transformation, yet there is limited implementation 

of these digital transformation technologies in the pharmaceutical supply chain management in 

regard to storage, distribution and marketing in Nigeria.  

 

According to the literature review, digital transformation provides a variety of benefits for the 

pharmaceutical supply chain, including greater operational efficiency, increased visibility and 

traceability, streamlined processes, and improved stakeholder collaboration. The combination 

of technologies such as the Internet of Things (IoT), data analytics, and cloud computing can 

enable real-time monitoring, predictive analytics, and automation, resulting in better decision-

making, lower costs, and better patient outcomes. 

 

However, the analysis also outlines problems and constraints that must be addressed in order 

for digital transformation programs to be successfully implemented. These obstacles include 

data security and privacy concerns, infrastructural restrictions, regulatory compliance, 

workforce skills, and cultural opposition to change. Overcoming these obstacles requires 
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stakeholder collaboration, infrastructural investment, training, and the development of 

supportive governing bodies. 

 

Overall, the literature analysis emphasizes the significance of adopting digital transformation 

in order to fully realize the potential of Nigeria's pharmaceutical supply chain. The industry 

can overcome inefficiencies, improve operational performance, assure regulatory compliance, 

and ultimately improve population access to healthcare and drugs by embracing digital 

technologies. Future research and implementation efforts should concentrate on addressing 

highlighted obstacles, assessing the impact of digital transformation projects, and encouraging 

stakeholder engagement to build an efficient, patient-centric pharmaceutical supply chain 

ecosystem in Nigeria. 
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CHAPTER 3: RESEARCH METHODOLOGY 

3.1 Overview 

Section. No Primary Data Part A Part B 

 

1 Approach  Quantitative  

analysis 

Qualitative  

analysis 

 

2 Philosophy Positivism Interpretivism 

3 Source  Questionnaire: 

Google forms 

distributed online 

 

Zoom Interviews 

4 Structure 5 sections are made 

up  

of 26 questions 

 

15 – 20 minutes of 

Zoom interrogation 

 

5 Subjects Marketing personnel 

(60) 

Distribution 

personnel (25) 

Warehouse 

personnel (8) 

Marketing Manager 

(1) 

Distribution 

Manager (1) 

Warehouse Manager 

(1) 

 

Table 1: Research Methodology and Primary Data Collection 

 

3.2 Research approach 

The chosen philosophical perspective was consistent with the research methodology. The 

appropriate use of a mixed-methods approach that combines quantitative methods (such as 

surveys and statistical analysis) to measure and quantify the impact of digital transformation 

and qualitative methods (such as interviews and case studies) to examine stakeholders' 
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experiences, perceptions, and contextual factors influencing digital transformation in the 

pharmaceutical supply chain was deployed.  

 

Managers and employees working in the pharmaceutical supply chain, who formed the major 

study cohorts, received the survey electronically and were asked to complete the survey's 

questions. This made it possible for the author to compile relevant information and data for 

statistical analysis. The questions aimed to understand the overall attitudes regarding the 

adoption of digital technologies and determine awareness of them in relation to the digital 

transformation of Nigeria's pharmaceutical supply chain. The author was able to determine the 

knowledge gaps among prominent members of the pharmaceutical supply chain, such as 

warehouse managers, digital marketing managers, and distribution managers, and then suggest 

a recommendation that is long-term sustainable. 

 

The researcher's position and role were duly acknowledged and made clear at every stage of 

the investigation. The interpretation and analysis of the data was influenced by the researcher's 

experiences, prejudices, and background. It was used to identify and address possible biases 

and presumptions that might have emerged during the research. 

Conducting the research required careful ethical thought. It was crucial to ensure informed 

consent, privacy protection, and the confidentiality of participant data before participation. 

Addressing potential power dynamics, reducing harm, and making sure the research advanced 

our understanding of the pharmaceutical supply chain and digital transformation were all 

additional ethical considerations. 

 

3.3 Research Philosophy 

Ontology: The research participants and the nature of reality are addressed from an ontological 

perspective. The ontological point of view in this study was a combination of social 

constructivism and realism. Realistically speaking, the pharmaceutical supply chain is subject 

to objective reality and may be significantly impacted by digital change. According to social 

constructivism, how people view the digital revolution and its effects on the supply chain are 

influenced by social interactions, cultural settings, and subjective perceptions. 

 

Epistemology: The nature of knowledge and how it can be obtained are topics covered by the 

epistemological perspective. A positivist and interpretive approach were used in this study. To 

obtain unbiased knowledge about how the effects of digital transformation on the 
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pharmaceutical supply chain would play out, positivism places a strong emphasis on empirical 

observation, data collection, and quantitative analysis. In order to fully understand the 

complexities of digital transformation and its repercussions, interpretivism emphasizes the 

value of subjective experiences, qualitative data, and in-depth comprehension of stakeholders' 

viewpoints. 

 

3.4 Justification of approach 

The research project aims to provide a thorough and comprehensive understanding of the 

impact of digital transformation by combining realism and social constructivism in the 

ontological approach, using a mixed-methods approach that includes both positivism and 

interpretivism in the epistemological approach, employing quantitative and qualitative 

methodologies, and integrating ethical considerations. This strategy enables the examination 

of both objective and subjective aspects, documenting the real-world effects of digital 

transformation while taking into account the viewpoints of stakeholders, the social setting, and 

contextual factors influencing its execution and results. The study effort produces solid and 

nuanced insights by using a variety of methods, adding to the body of knowledge and assisting 

in Nigeria's pharmaceutical supply chain decision-making. 

 

3.5 Primary research strategy 

The research strategy was to assess the entities participating in the pharmaceutical supply chain 

in Nigeria's awareness, knowledge, and practice of applying digital transformation technology, 

as well as the problems they experience in integrating these digital technologies. According to 

the literature review, there was no research aimed at understanding the challenges faced by 

these major entities (storage, distribution, and marketing) in the implementation of digital 

transformation technology in Nigeria's pharmaceutical supply chain.  

 

The goal of the research project being done by the author as part of the academic requirements 

for the award of an M. Sc in Pharmaceutical Business and Technology was initially explained 

to the managers and employees who received the survey questionnaire. The questionnaire was 

designed in an easy-to-complete manner to accommodate the unique characteristics of Nigerian 

healthcare workers. It was given to approximately 92 people who worked in various sectors of 

Nigeria's pharmaceutical supply chain. 

 

Survey questionnaire for personnel in the pharmaceutical supply chain: 
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Using the Google Forms tool, the questionnaire comprised 26 questions divided into 5 sections 

to suit the goal of the study for the Nigerian pharmaceutical supply chain setting and its 

management. The questionnaire was distributed electronically, and the survey was completed 

in the author's absence. This supports the positivist ideology of encouraging the voicing of 

opinions without bias or reluctance. 

 

The first question was accompanied by an introductory letter intended to elicit authorization 

from respondents, allowing the use of their responses for the purpose of the research project. 

They were told that the survey data would be handled in accordance with general data 

protection regulations GDPR and that their responses would be kept totally confidential. Before 

continuing to fill out the survey, the respondent had to answer the question. 

 

3.6 Collection of primary data  

3.7 Quantitative Data 

As described in the research strategy, quantitative data was collected using solely 

questionnaires. The Surveys were used to gather numerical data on various topics connected to 

the digital transformation of the pharmaceutical supply chain. Structured questions with 

predefined response alternatives were included in the surveys to gauge the degree to which the 

digital transformation has been adopted as well as the perceived advantages, difficulties, and 

effects on supply chain effectiveness. 

 

Section 1 on demographics included five questions with specific options for respondents to 

select from. The questions were designed to determine the role they play in the pharmaceutical 

supply chain, as well as their level of expertise, length of practice in the sector, gender and 

educational background. 

 

Section 2 required them to provide a response on technology adoption in their organisation like 

whether or not they have adopted any digital transformation technology, the factors that 

affected their decision to implement digital transformation technology if at all they have 

adopted it and the digital technology that is being utilised in their unit. 

 

Section 3 was associated with obtaining information on digital transformation technology 

utilised in their storage and warehouse management. The questions included the provision of 

data on the specific digital tool adopted in their storage/ warehouse unit and how the digital 
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technologies adopted have improved their storage capabilities and inventory management in 

their organisation.  

 

Section 4 is a survey on distribution regarding the digital transformation of the pharmaceutical 

supply chain in their organisation. The question inquired what tools have been used and if there 

has been any effectiveness on the speed of product distribution since implementing these tools. 

Also if the digital transformation technology utilised in the distribution has improved the 

coordination and transparency with their supply chain partners.  

 

Section 5 is a survey on marketing regarding digital transformation in the pharmaceutical 

supply chain. The survey inquired about what level of impact the implementation of digital 

transformation technology had on their marketing strategies. It also inquired whether their 

organization have leveraged marketing automation to streamline marketing activities. 

 

3.8 Qualitative Data 

The quantitative data was collected using interviews. By integrating open-ended questions and 

comment sections, open-ended questions were used to gather qualitative data in a manner 

similar to the quantitative technique. Participants were able to share in-depth justifications, 

viewpoints, and experiences about digital transformation in the pharmaceutical supply chain 

through the use of these questions. 

The interview was used to learn more about participants' opinions, experiences, and issues 

related to digital transformation, and in-depth interviews were done with a small group of them. 

These interviews were semi-structured, allowing for the flexible investigation of interesting 

subjects. 

 

The interview was conducted virtually using a video conferencing tool called Zoom. The 

selection of the data collection method was influenced by the desired level of data richness, 

geographical limitations, and participant availability. 

 

3.9 Sources 

The survey questionnaire generated was distributed to groups of supply chain 

professionals involved in the pharmaceutical industry over the Internet using the Google Forms 

application. The author gathered information from 92 participants comprised of 60 marketing 
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personnel, 25 distribution personnel and eight personnel from the storage and warehouse unit. 

The author further utilised the Google Excel sheet to evaluate the 

information collated and produced pie and bar charts used to articulate and present 

the findings. 

 

Additionally, Zoom interviews were performed with highly experienced managers in the 

pharmaceutical supply chain, which included the storage manager, digital marketing manager 

and distribution manager, for a better understanding of the knowledge and awareness,  

 

3.10 Access and Ethical Issues 

In order to conduct research on digital transformation's impact on Nigeria's pharmaceutical 

supply chain, several ethical implications and uncertainties may arise. But the following 

considerations and strategies were implemented to address them:  

 

Informed Consent and Privacy: The participants' informed consent was obtained in order to 

respect their autonomy and safeguard their privacy. The participants were given a thorough 

explanation of the research's objective, methods, risks, and rewards for participating in the 

research activity. This was done by giving participants a consent form that details their ability 

to opt-out at any time, confidentiality safeguards, and the fact that participation is entirely 

optional. For the sake of preserving participants’ privacy, the data was collected using 

anonymised means in which the name and organisation in which the person worked weren’t 

required to complete the survey.  

 

Data Security and Confidentiality: The participants were informed about the strict procedures 

that have been put in place to ensure the security and confidentiality of sensitive data related 

to their pharmaceutical supply chain. Dealing with this required implementing safe data 

transfer and storage mechanisms. Participants’ identities were anonymised or de-identified. It 

was communicated that only authorised individuals have access to the data they provided. 

 

3.11 Inclusion and Exclusion Criteria 

The participant selection criteria for the quantitative data collection included key players in the 

pharmaceutical supply chain. Executives from pharmaceutical companies, supply chain 

managers, healthcare experts, regulators, and technology providers, participated in the surveys. 

Professionals with knowledge and experience in supply chain management, digital 
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transformation, or pertinent positions in the pharmaceutical business were included in the 

selection criteria. 

 

The survey questionnaire included an introduction letter that asked respondents to provide their 

informed consent before continuing. The decision to participate or not in the survey exercise 

was entirely up to the supply chain practitioner. Among the groups of professionals who were 

sent the link to the questionnaire, those who didn't want to take part were urged to disregard it. 

In contrast, those who filled out the questionnaire and submitted it were assumed to have done 

so voluntarily. 

 

The participant selection criteria for the qualitative data came from various stakeholder groups 

involved in the pharmaceutical supply chain, including supply chain managers restricted to the 

managers involved in distribution, storage and marketing. In order to capture a thorough 

understanding of digital transformation in the supply chain, the selection criteria concentrated 

on incorporating people with a variety of backgrounds, experiences, and viewpoints in the 

supply chain. 

 

3.12 Conceptual framework 

The conceptual framework for this research project is on how digital transformation can affect 

Nigeria's pharmaceutical supply chain which includes key issues such as storage, marketing, 

distribution, opportunities and challenges. The research project objectives aim at providing a 

thorough and comprehensive understanding through previous related works of literature, 

research questions and theoretical judgement. The theoretical bases include philosophical 

approaches and ethical concerns in exploring the need and impact of digital transformation in 

the pharmaceutical supply chain in Nigeria, the models of technology adoption, and concepts 

of change management. The primary emphasis of the study is the supply chain of the 

pharmaceutical business and the benefits, drawbacks, and impacts of digital transformation on 

storage, marketing and distribution. Data collection methods will include interviews, 

qualitative and quantitative surveys, etc. The data will be examined in order to appreciate how 

the digital transformation has impacted the pharmaceutical supply chain, and suggestions for 

successful adoption will be made.  
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Figure 5: Conceptual Framework of Research 

 

3.13 Conclusion 

Using survey questionnaires with 26 questions, managers and staff members involved in the 

pharmaceutical supply chain participated in the research study. A quantitative and qualitative 

approach was used, and the positivism philosophy was emphasized to ensure an objective 

conclusion from the quantifiable facts obtained. For a qualitative approach, zoom interviews 

were conducted, allowing for better insights and viewpoints on the research topic. The 

information gathered was examined, and its results were contrasted with those discovered 

during the literature review conducted in the chapter before. In order to address the issues 

facing the industry, the author intended to determine the knowledge, attitudes, and views of 

researching digital transformation in Nigeria's pharmaceutical supply chain. 

The conclusions and analysis are based on the generated responses. In the following chapter, 

the results and analysis based on the generated responses are presented. 
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CHAPTER 4: ANALYSIS AND FINDINGS 

This chapter offers a means through which the survey questionnaire's results can be 

appropriately examined. The knowledge, awareness, and challenges faced by these supply 

chain providers were ascertained by the author with the help of the data insights, which also 

served as the foundation for the conclusion of the research study required to enhance the 

pharmaceutical supply chain in Nigeria with regard to storage, distribution, and marketing. 

 

The analysis of the virtual interviews conducted with highly experienced managers involved 

in the pharmaceutical supply chain assisted in determining any overlap with the survey 

questionnaire results, literature review, and the author's personal perspective on the impact of 

digital transformation in the pharmaceutical supply chain in terms of storage, marketing, and 

distribution in Nigeria. 

 

4.1 Quantitative Analysis 

4.2 Demographic Data (Questions 3 – 7) 

4.2.1 Response rate: 

The survey was distributed to 92 respondents, consisting of 38 respondents from the marketing 

unit, 34 respondents from the distribution unit, 6 respondents from the storage unit, 2 

respondents happen to come from the manufacturing unit and 2 respondents from operations 

resulting in a total of 82 accepted responses, an accepted response rate of 89.1%. The remaining 

10 respondents belonged to other units with no direct role to play or may have an insignificant 

role to play in the pharmaceutical supply chain.  

 

A total of 58 participants who responded were male which contributed 63% of the respondent 

rate. A total of 34 participants who responded were female which contributed a rate of 37% of 

the total respondent rate. 

 

Reminders were delivered through text messages and phone calls at regular intervals 

throughout the allocated period, which boosted the response rate. When follow-up phone calls 

were made, the author observed that responses were typically received more frequently right 

away. 
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4.2.2 Level of experience:  

Of the acceptable 92 respondents who completed the survey, 3 respondents had above 10 years 

of experience, 33 respondents had 5-10 years of experience, 37 respondents had 2-5 years of 

experience, 9 respondents had 1-2 years of experience and 10 had below 1 year of experience.  

Many of the respondents- 37 who participated in the survey questionnaire had between two to 

five years of experience followed by 33 who had 5- 10 years of experience. It is also worth 

noting that 3 of the respondents had over 10 years of experience. 

 

Figure 6: Respondents with corresponding years of experience  

 

 

Supply Chain 

Personnel 

Years of 

Experience 

(Interview 

participants) 

Gender Total Number 

of Respondents 

Response Rate 

(%) 

Storage 15 M 8 9.8 

Distribution  5 F 25 30.5 

Marketing 10 M 44 53.7 

 

*Key: M= Male; F= Female 

Table 2: Demographics 
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4.3 Technology Adoption- Knowledge and Implementation (Questions 7 – 11) 

 

The responses generated by this section were diverse and noteworthy. The study revealed that 

the survey participants' knowledge base was encouraging and good. 

Question 7: 

In the analysis of the participant’s familiarity with digital transformation technologies in the 

pharmaceutical supply chain in Nigeria, 57.3% (47 participants) admitted that they were 

familiar with digital technologies utilized in the pharmaceutical supply chain, 30.5% (25 

participants) are somewhat familiar with the technologies utilized in the sector while 12.2% 

(10 participants) are not familiar or do not know of any technologies utilized in the 

pharmaceutical supply chain -see Figure 7 

 

Figure 7: Knowledge about digital technology utilized in the pharmaceutical supply chain. 

 

Question 8:  

As a follow-up to question 7, this was to ascertain the percentage of respondents that have 

adopted some form of digital transformation technology in their organization. While 1 

respondent opted not to answer, 60.5% (49 respondents) of the participating respondent to this 

question claim to have adopted some form of digital technology in their organization, 14.8% 

(12 respondents) responded that they have somewhat adopted digital transformation 

technologies in their organization and 24.7% (20 respondents) have not adopted any digital 

transformation technology in their organization. 
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Figure 8: Respondents that have adopted digital transformation in their supply chain. 

 

It is interesting to note that only the participants who have adopted some form of digital 

transformation technology in their pharmaceutical supply chain are the set of people familiar 

with these technologies involved in digital transformation in the pharmaceutical supply chain. 

Therefore, only organisations with these technologies are the ones aware of digital 

transformation technologies and have adopted the tools they are familiar with. Consequently, 

it is safe to say that only the other organisations that have yet to adopt these transformation 

technologies are unaware of these digital technologies. 

 

Question 9 

This question surveys the main factors that affected the decision of the participants to 

implement digital transformation technologies in their organisation. Various responses that 

affected the decision to implement digital transformation technologies were received at this 

point. These responses include proper record keeping of stocks, ease of access to medications 

higher overall effectiveness, accountability, tracking out of stocks, monitoring expiry, ease of 

distribution, improving health care, easily access to the company’s inventory for products 

available and in demand by customers. 

 

Other responses to the factors that affected their choices to implement digital transformation 

include increasing marketing strategy to gain more customers and improve their knowledge 

about their products, the ease in calling up on information and activities that date back in time, 

the convenience of real-time reporting, transparency, time saving, innovation, ease of 

operations, keeping customers data in a database, track and project sales, record stocks, ease of 
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getting the job done, the easy transmission of information, the need to evolve with the new 

trends of technology in healthcare, to improve productivity, save cost, ability to reach a wider 

audience, quality assurance of the product, stock evaluation, quantity supply, ease of 

marketing, monitoring demand, storage and supply. To properly checkmate the shelf life of 

drugs, to fast-track supply to end users, ease inventory management, to checkmate logistics 

delays, for futuristic plannings and projections, to facilitate customers relation and feedback, 

to checkmate mismanagement, to limit the negative impact of epileptic power supply and 

fluctuating network coverage, the need for the accuracy in distribution, to improve the 

effectiveness of marketing strategies, to ease out doing business and cutting out leakages, to 

ease regulation and monitoring of pharmaceutical product, to always have seamless supply 

chain and having adequate commodities in the chain. 

 

 

Question 10 

This section surveys the different technologies that have been partly or fully adopted by various 

pharmaceutical companies in Nigeria. For digital transformation relevant to storage 

capabilities, the following technologies have been adopted. From the results obtained, it was 

seen that 31 of the respondents (37.8%) have implemented a Warehouse Management System 

(WMS), 9 of the respondents (11%) have adopted Automated Dispensing Cabinets and a very 

low 2.4% have adopted Automated Kiosk in their storage management. For digital 

transformation pertinent to distribution processes, the following technologies have been 

adopted. 8 of the respondents (9.8%) claimed to have implemented Radio Frequency 

Identification (RFID) technology, this is relatively low as compared to its antecedent the 2D 

Barcode Scanning technology which has seen twice as much adoption as 18.3% which 

correlates to 15 of the respondents. Another digital transformation technology crucial to 

distribution management is blockchain technology. A relatively low 2.4% of the respondents 

reported having utilised this technology in their pharmaceutical supply chain. For digital 

transformation relevant to marketing strategies, the following technologies’ adoptions were 

surveyed, Marketing Automation and the Internet of Things (IoT). Here, it is fascinating to 

note that organizations have competitively utilised both technologies as 24 of the respondents 

(29.3%) reported to have begun using Marketing Automation and 21 of the respondents 

(25.6%) the Internet of Things (IoT).   
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Figure 9: Implemented digital transformation technologies 

 

 

Question 11 

This section includes the selection of unit verticals. This involves participants selecting the unit 

they belong to in the pharmaceutical supply chain. A substantial number of the respondents 

(44) belonged to the Marketing department which was 53.7% of the total respondents, also a 

total of 25 which was 30.5% of the respondents belonged to the distribution unit and 8 (9.8%) 

belonged to the storage/ warehouse unit. The remaining 6% were distributed among different 

units which included sales, manufacturing, operations, production and IT unit.   
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Figure 10: Chart showing units of respondents  

 

 

4.4 Technology Adoption as Regards Storage (Questions 12 – 18) 

 

Question 12 

This section pertains to the survey of digital transformation technologies in relation to storage 

only. Therefore, only individuals who work in the storage or warehouse unit responded to this 

section. A total of 8 individuals responded to this section. The question encompasses obtaining 

feedback on whether they are familiar with any digital transformation technology utilised in 

warehouse management. Half of the respondents weren’t certain as to whether digital 

transformation technology had been adopted in their organization as they selected the “Maybe” 

option, 3 of the respondents outrightly said “No” and only 1 respondent claimed to be familiar 

with digital transformation technologies utilised in storage management. This is to say there is 

a lack of awareness about these digital transformation technologies pertinent to improving 

storage capabilities.     
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Figure 11: Level of awareness of digital transformation technology in storage 

Question 13 

This question seeks to understand what improvements in storage capabilities and inventory 

management have been observed since utilizing digital transformation technology in their 

pharmaceutical supply chain. 7 responses were gotten to this question, of which 2 of these 

respondents selected 5 which signifies neutral improvement observed. The remaining 

respondents selected the value 6 and above. Apparently, all the respondents to this question 

gave positive feedback on the improvements noticed in implementing digital transformation 

technologies in their organization.  

  

Figure 12: Rate of improvement observed with digital technologies in storage   
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The Internet of Things (IoT), Warehouse Management System (WMS) and Radio Frequency 

Identification (RFID) amongst other technologies are emerging technologies implemented in 

the pharmaceutical supply chain for the purpose of connecting and exchanging data with other 

devices over the Internet.  Therefore, it is crucial to access the implementation of these 

technologies in storage capabilities across pharmaceutical organizations in Nigeria. The 

following series of questions seeks this. 

 

Question 14 

This question seeks to specifically know either which technology have been adopted by 

pharmaceutical organizations in their supply chain’s storage. 62.5% (5) of the respondents 

reported not having adopted either of both technologies, 12.5% (1) of the respondent wasn’t 

certain if they have adopted the technology in their organization and 25% (2) of the respondent 

claimed to have implemented either of the technologies in their pharmaceutical supply chain. 

This suggests that the level of adoption of digital transformation technologies in the area of 

storage is still relatively low as very few organizations have been able to adopt the technologies 

in their pharmaceutical supply chain. 

 

Figure 13: Implementation of RFID and IoT in storage 

 

 

Question 15  

As a follow-up question to question 14 above, the respondents who selected “yes” were further 

perused to know the extent to which there have been enhancements in tracking and monitoring 

inventories in their storage capabilities. It is fascinating to know that all the respondents to this 
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further probing reported to have seen optimal to great enhancement in monitoring and tracking 

pharmaceutical products and stocks in their organization’s storage management. This would 

imply that digital transformation technologies such as Radio Frequency Identification (RFID), 

Warehouse Management Systems (WMS) and the Internet of Things (IoT) are of paramount 

importance in facilitating storage capabilities in the pharmaceutical supply chain in Nigeria. 

 

Figure 14: Tracking and monitoring enhancement  

 

Question 16 

This question assesses the extent to which digital transformation has influenced the efficiency 

and accuracy of stock management, including stock replenishment and rotation. Likewise, the 

result from this inquiry is similar to the result obtained from question 15. All the respondents 

to this question find optimal efficiency and accuracy in stock management by utilising these 

digital transformation technologies. Again, this would also imply that digital transformation 

technologies such as Radio Frequency Identification (RFID), Warehouse Management 

Systems (WMS) and the Internet of Things (IoT) are crucial in exploring the impact of digital 

transformation on storage capabilities in the pharmaceutical supply chain in Nigeria.  
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Figure 15: Level of efficiency and accuracy in inventory management 

 

 

A warehouse management system (WMS) is a software program that controls supply chain 

fulfilment from the distribution centre to the retail shelf and provides visibility into a company's 

entire inventory. The respondents were shortly briefed on the four types of Warehouse 

Management Systems. There are four types of WMS 1. Standalone system: a self-contained 

warehouse management system that manages multiple warehouse tasks without integrating 

with other business systems. 2. Cloud-based system: a warehouse management system with 

scalability, flexibility, and simple integration with other cloud-based programs that are housed 

on remote servers and accessed via the Internet.          3. Integrated with ERP: a warehouse 

management system that easily connects with ERP (Enterprise Resource Planning) software to 

share data and synchronise warehouse operations and other corporate processes. 4. Supply 

chain modules: a warehouse management system that works in line with larger supply chain 

management modules to coordinate planning and improve supply chain operations. 

 

Question 17 

The respondents were then queried about their awareness of Warehouse Management Systems 

(WMS) and the different types there are. From the result obtained, 66.7% of the respondents 

asserted they were aware of the system while the remaining 33.3% weren’t certain of their 
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knowledge concerning the different types of Warehouse Management Systems. 

 

Figure 16: Level of awareness in WMS  

 

 

Question 18 

In succession to question 17 above, the respondents were asked for their preference of the four 

types of warehouse management systems and which they would like to implement in their 

organization to facilitate storage capabilities. From the results, it is evident that 66.7% of the 

respondents would prefer to implement supply chain modules and a staggering 33.3% selected 

they would love to implement a standalone system. Both definitions are reiterated below. 

Supply chain modules are warehouse management systems that work in line with larger supply 

chain management modules to coordinate planning and improve supply chain operations 

whereas a standalone system is a self-contained warehouse management system that manages 

multiple warehouse tasks without integrating with other business systems. The proposed reason 

for this selection could be due to the fact that the supply chain modules have the capability to 

work in a large chain setting to streamline operations.  
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Figure 17: WMS Preference 

 

 

4.5 Technology Adoption as Regards Distribution (Questions 19 – 22) 

 

Question 19 

This section pertains to the survey of digital transformation technologies in relation to 

distribution only. Therefore, only individuals who work in the distribution unit responded to 

this section. A total of 25 individuals responded to this section. This question encompasses 

obtaining feedback on whether they have implemented any digital transformation technology 

or platforms utilised in distribution processes to manage orders, track shipments and optimise 

routes. 4% (1) of the respondents weren’t sure as to whether digital transformation technology 

had been adopted in their organization as they selected the “Maybe” option, 20% (5) of the 

respondents outrightly said “No” and 76% (19) which constitutes the majority of the respondent 

claimed to have implemented digital transformation technologies to manage orders, track 

shipments and optimize routes in their distribution process. Therefore, it is safe to say there is 

a high level of awareness about these digital transformation technologies relevant to advancing 

distribution processes in Nigeria.   
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Figure 18: Rate of digital technology implementation in distribution   

 

 

Question 20 

 

This question aims to specifically know what technologies or tools have been adopted by 

pharmaceutical organizations in their supply distribution process. 7 technologies were 

highlighted in this question namely; Enterprise Resource Planning (ERP), Barcode and 

Scanning Technology, Blockchain Technology, Customer Relationship Management (CRM), 

Global Positioning System (GPS), Transport Management System (TMS) and Geographic 

Information System (GIS). From the results obtained, the most adopted technologies included 

Transport Management System (TMS) and Customer Relationship Management (CRM), with 

adoption rates of 44% and 40% respectively. Then a staggering 16% adoption rate was seen in 

Geographic Information System (GIS) and Barcode Scanning Technology. 
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Figure 19: Technologies implemented in distribution management  

 

 

Question 21 

 

The effectiveness and speed of distribution in any pharmaceutical supply chain is paramount 

to streamlining operations seamlessly, therefore there arises a need to obtain information as to 

the level of effectiveness that has since been observed in distribution processes after adopting 

digital transformation technology. Sequential to question 20 above, the respondents to this 

section were probed further to ascertain the degree to which their distribution processes have 

been seamlessly improved based on the speed of distribution and effectiveness. Although 2 of 

the respondents reported not to have seen any improvement in speed of distribution and 

effectiveness after implementing some of these digital technologies, the majority of the 

respondents claimed to have seen average to an optimal speed of distribution and effectiveness 

on implementing digital transformation technologies in their pharmaceutical supply chain’s 

distribution.  Notably, 2 (8%) of the respondents reported having seen a maximum level of 

effectiveness and speed of distribution. The remaining respondents lie within average and 

optimal improvements observed. 
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Figure 20: Speed of distribution improvement on implementing digital technologies 

 

Question 22 

 

Similar to question 21, the assessment of transparency and coordination with supply chain 

partners is of utmost concern in distribution processes. Therefore respondents to this section 

were questioned about the level to which digital transformation technologies have helped them 

to improve coordination and transparency with supply chain partners such as logistics providers 

and wholesalers. The response gotten to this inquiry was close to that obtained from the 

response gotten from question 21 as 2 of the respondents claimed not to have witnessed any 

improvement in transparency and coordination with supply chain partners whereas 4 (16%) of 

the respondents claimed to have observed maximum level of improvement in transparency and 

coordination with supply chain partners such as logistics service providers and wholesalers. 

The remaining respondents lie within the neutral and optimal improvements observed. 
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Figure 21:  Transparency and coordination improvement on implementing digital technologies 

 

 

4.6 Technology Adoption as Regards Marketing (Questions 23 – 26) 

 

Question 23 

This section pertains to the survey of digital transformation technologies in relation to 

marketing only. Therefore only individuals who work in the marketing and digital marketing 

units responded to this section. It is important to note that this section had the most number of 

respondents as a total of 62 individuals responded to this section. This question encompasses 

obtaining feedback on the impact of digital transformation technologies on marketing strategies 

and activities in their pharmaceutical supply chain. A staggering 4.8% (3) of the total 

respondents reported below the average level of impact observed with digital transformation 

technologies on their marketing strategies as compared to the rest 95.2% of respondents that 

reported having seen the impact of digital transformation technologies in their pharmaceutical 

supply chain. Also, it is pertinent to know that 10 which was a substantial number of the 

respondents, reported to have witnessed the utmost impact of digital transformation 

technologies in their pharmaceutical supply chain.  
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Figure 22: Impact on marketing strategies on implementing digital transformation technology 

 

 

Question 24 

The advent of social media has revolutionized how individuals connect, communicate, and 

exchange information, influencing both personal interactions and larger societal dynamics. It 

is still evolving as new platforms and technologies arise. Therefore, there arises the need to 

inquire whether organizations have painstakingly managed to utilize these online platforms 

made available over the Internet. As expected, the result obtained shows a vast majority of 

respondents 54 (88.5%) have utilised these online digital marketing tools including social 

media platforms to enhance visibility towards end distribution. 4 (6.6%) of the respondent 

outrightly said “No” that they haven’t used any form of online advertising platform to drive 

sales, whereas the remaining 4.9% (3) weren’t sure as to whether online advertising platforms 

such as social media have been used in their organization to bring about supply chain visibility.   
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Figure 23: Rate of adoption of online and digital marketing platforms  

 

 

Question 25 

Similar to question 24 above, another prominent digital transformation technology employed 

in the area of digital marketing is marketing automation. Marketing automation is the use of 

technology and software to streamline and automate marketing operations, processes, and 

campaigns. Using data and automation tools, this method tries to increase efficiency, boost 

consumer interaction, and optimize marketing efforts. Marketing automation tools enable firms 

to deliver the appropriate message to the right audience at the right time, resulting in more 

personalized and effective marketing tactics. In this regard, respondents were asked if they 

have leveraged this technology to streamline marketing activities. 12 (19.4%) of respondents 

weren’t certain as to whether their organization has implemented the use of this technology and 

software in their pharmaceutical supply chain, 7 (11.3%) reported not having adopted the 

technology 43 (69.4%) claimed to have implemented this technology in their pharmaceutical 

supply chain to streamline and automate marketing operations, processes and campaigns.  
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Figure 24: Level of adoption of Marketing Automation 

 

 

Question 26 

This question is a follow-up question to both questions 24 and 25 as this question sets to 

measure the degree of improvement that has been observed since implementing marketing 

automation and online marketing platforms. From the result obtained, the majority of the 

respondents 17 (27%) reported to have seen utmost improvement, 25 (39.7%) saw optimal 

improvement, 19 (32%) reported to have seen an average improvement and the remaining 3.2% 

reported not to have seen any considerable improvement on utilizing these digital marketing 

technologies.  

 

Figure 25: Improvement observed in implementing Marketing Automation 
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4.7 Qualitative Analysis 

4.7.1 Zoom interview with a highly experienced Head Warehouse Manager (Over 15 years) 

The author explored his alumni association group and reached out to a pharmacist colleague 

that worked in a top retail pharmaceutical company in Nigeria (Identity concealed) to gain 

access to the Head Warehouse manager. The manager in person is highly distinguished 

personnel with over 15 years of experience in the storage department of the pharmaceutical 

supply chain in Nigeria. He gave consent to a Zoom interview on the condition of an anonymize 

status however, he has since been the head warehouse manager for over 10 years of practice in 

Lagos, Nigeria. The highly distinguished storage manager was briefly reintroduced to the 

purpose of the research and his consent to record the interview was reiterated.  

 

It was surprising to hear that his organisation which happens to be one of the top retail 

pharmaceutical companies in the country had not deployed any digital transformation 

technology in storage management as he stated outrightly however, there had been measures 

that were put in place to ensure that pharmaceutical products are stored within the right 

temperatures, he reaffirmed forthwith. A notable example mentioned was the temperature 

gauge monitor that had been deployed across the borders of their storage facility but quite 

unfortunately, the records are manually documented. 

 

In order to gain more insight into the specific digital transformation technology that had been 

adopted in storage management to shed more light on the survey carried out using 

questionnaires, the renowned manager was asked about the specific tools that had been 

deployed in their pharmaceutical supply chain to improve tracking and monitoring of 

pharmaceutical product. In contrast to the survey, the distinguished manager reported that they 

had not implemented any digital transformation technology such as Radio Frequency 

Identification (RFID) and Internet of Things (IoT) to enhance the tracking and monitoring of 

their goods but his organisation had just invested in procuring digital technologies that would 

be beneficial to the company. The few technologies that had been adopted in their storage 

management included Enterprise Resource Planning (ERP), Barcode and Scanning 

Technology.  

 

Further inquiry was made to access the impact of the current (as of the time of the interview) 

digital transformation technologies utilised in their organisation as to whether there had been 

any cost savings or reductions in storage operation errors due to the adoption of those 
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technologies of which the participant responded that there had been nothing of such errors as 

they still get the end result with what they had implemented which is to say that they had since 

observed the positive impact on adopting those technologies in their pharmaceutical supply 

chain.  

 

In concluding the session, the researcher proposed the adoption of a few emerging technologies 

used in warehouse management such as RFID and IoT and sought the level of acceptance from 

the prominent personnel stating whether they would choose to implement the new technologies 

despite an exorbitant cost. The respondent was open to the new technologies stating that the 

benefits ought to outweigh the cost to consider adoption.    

 

 

4.7.2 Zoom interview with a highly experienced Marketing Manager (Over 10 years) 

The author utilised his alumni association group to get in touch with a highly experienced 

Marketing manager in a reputable pharmaceutical company in Nigeria (identy concealed) with 

over 10 years of practice in the pharmaceutical supply chain. The manager in person is also a 

highly reputable individual in the Marketing department of the pharmaceutical supply chain in 

Nigeria. He gave consent to the Zoom interview to obtain information from him before the 

interview commenced, he has since been the head warehouse manager for over 5 years of 

practice in Lagos, Nigeria. The highly distinguished storage manager was briefly reintroduced 

to the purpose of the research and his consent to record the interview was reiterated.  

 

The marketing manager and his noble company understood the importance of utilising 

advanced technologies to streamline marketing processes in their company, therefore, his 

company implemented a Microsoft community platform called “Viva Engage”. The named 

technology had been implemented in his company about 5 years ago and is being used to gather 

information about their customers who are purportedly healthcare practitioners, and 

pharmacists to profile them into segments based on purchasing power or the access pull a 

market. The technology Viva Engage is a social intelligence tool that helps them to segment 

and make it easier for them to conduct a proper channel plan.   

 

The expert further elaborated on how the technology adopted (Viva Engage) had been used to 

improve their ability to target and engage with healthcare professionals and patients through 

personalised marketing campaigns. He iterated that they had been able to leverage the platform 
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to obtain healthcare providers’ preferences and peculiar modalities which their partners 

(doctors and pharmacists) adopt when prescribing and dispensing medications. The technology 

had the capability to mine relevant data, execute market research and give the organisation real-

time insights on whether a partner recommends premium brands which is pertinent to enhance 

the usage and visibility of their product as his company is well accepted and known to offer 

premium pharmaceuticals. Essentially, the technology being adopted enhances communication 

and engagement.     

 

When the expert was asked if there had been any observation or shift in trends and patterns as 

regards the implementation of this digital transformation technology. Information obtained 

from the expert points towards a dynamic shift as continuous changes are being regularly 

observed on the live platform of the digital marketing technology “Viva Engage” which could 

be due to inducement from other pharmaceutical companies on their supposed partners or a 

doctor’s prescribing methodology, either science-based or experience, he stated. The insights 

obtained from the technology help refine their judgement and channelling.  

 

Challenges and barriers to implementing digital transformation technology are major 

considerations in a third-world country like Nigeria. Therefore the expert was entreated to 

mention encumbrances encountered when implementing their digital transformation platform 

in Nigeria. The issue of consent and getting doctors and partners enrolled was a daunting task 

as supposed partners weren’t open to releasing their data, therefore getting a robust database to 

elicit optimal performance of the technology was a major encumbrance. The issue bothering 

poor internet in the country was also a challenge faced in the technology’s adoption.  

 

In conclusion, the findings concerning the exploration of digital transformation, as regards 

marketing in the pharmaceutical supply chain in Nigeria, show a promising and increasing rate 

of adoption as pharmaceutical companies and partners are adopting marketing automation 

technologies such as the “Viva Engage” to streamline and manage marketing processes and 

multi-functional campaigns across multiple channels automatically. With marketing 

automation businesses have targeted customers with automated messages across the web, 

emails and social texts.  
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4.7.3 Zoom interview with an experienced Distribution Manager (Over 5 years) 

In the same vein, the author explored his alumni association group and reached out to a 

pharmacist colleague that worked in a top retail pharmaceutical company in Nigeria (Identity 

concealed) to again gain access to a Distribution Manager. The manager in person is well-

experienced personnel with over 5 years of practice in the distribution department of the 

pharmaceutical supply chain in Nigeria. She gave consent to a Zoom interview also on the 

condition that her identity and that of her organization would not be disclosed however, she 

has since been the lead distribution manager for over 5 years in her company situated in Lagos, 

Nigeria. The distribution manager was briefly reintroduced to the purpose of the research and 

her consent to record the interview was stated again. 

 

It could be deduced from the interview conducted with the distribution manager that her 

organisation were knowledgeable of a few digital transformation technology used in 

distribution processes and had partially implemented some of which her organisation built 

partnerships with transport management companies that governed the logistics and distribution 

of their out-station outlets. This is in consonance with the questionnaire survey conducted 

wherein 84% of the respondents to the distribution section of the survey reported having 

implemented Transport Management System (TMS) and Customer Relationship Management 

(CRM) in their pharmaceutical supply chain. Insights from the interview gave speculation that 

this was achieved through third-party partnerships with transportation companies that leverage 

digital transformation technologies to optimize routes and enhance the speed of distribution. 

 

 To gain an accurate and deep understanding of the advantages that may have been observed 

in implementing digital transformation technology in distribution processes, the noble manager 

highlighted some benefits which cut across cost-savings, improvement in delivery timelines 

and accuracy as a result of implementing a digital solution for distribution and these are 

measured through a feedback system on their ERP. Sequential to the quantitative analysis 

conducted, this is likewise in consonance with the information gathered from survey question 

21 wherein 92% of the respondents reported optimal to utmost improvements observed in 

implementing digital transformation technology in the distribution process in their 

pharmaceutical supply chain.     

 

Relevant information towards the challenges and barriers posed in adopting these 

transformation technologies was sought from the distinguished expert but the expert made it 
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clear that there was a seamless transition during the incorporation of systems, infrastructures 

and stakeholders into their ERP whereby they utilised an indent management system that 

enables them to perform operations faster and more securely.  

 

4.8 Conclusion 

 

In conclusion, the expert admitted they had not explored enough digital transformation 

technologies relevant to optimising distribution processes and were open to adopting emerging 

technologies. The author recommended an emerging digital transformation technology “Track 

and Trace”, a comprehensive software solution designed to provide real-time visibility and 

traceability throughout the supply chain. The platform enables stakeholders to track the 

movement of pharmaceutical products at every stage, from manufacturing to distribution, 

ensuring transparency and efficiency in the pharmaceutical supply chain operations. 

 

The interview participants happened to be highly esteemed and experienced personnel in the 

pharmaceutical supply chain in Nigeria who were somewhat oblivion of the emerging digital 

transformation technologies in the pharmaceutical supply chain, however, were willing to 

explore better technologies to seamlessly streamline supply chain operations. 

 

The author provides additional conclusions about the earlier-posed study questions in the next 

chapter. Along with findings and reflections on the conducted study, comparisons between the 

results of the primary research and the literature review are presented.  
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CHAPTER 5: CONCLUSIONS 

5.1 Answering the 4 main research questions: 

Question 1: What factors influence the adoption of digital transformation in the pharmaceutical 

supply chain in Nigeria in relation to storage, marketing and distribution? 

 

The remarks obtained from the survey questionnaires and interviews conducted among key 

entities involved in the pharmaceutical supply chain iterated some prominent factors 

necessitating the adoption of digital transformation technologies which mostly include 

transparency and traceability,  improving health care, accountability, proper record keeping of 

stocks, monitoring expiry, ease of distribution, easy assess to company’s inventory for products 

availability and higher overall effectiveness.  

 

However, factors surrounding access to the veracity of big data, inconsistencies and 

uncertainties in data, influence the extraction of useful information which slows the speed of 

data accumulation necessary for the implementation of digital transformation technologies 

across the various sectors in the pharmaceutical supply chain including storage, marketing and 

distribution. As evident from the qualitative analysis, the absence of digital transformation 

technology especially in the area of storage and distribution doesn’t seem to be related to the 

cost of implementing these technologies as a number of organizations have the purchasing 

propensity to adopt these digital technologies but the non-existent credence and lack of 

awareness of these digital transformation technologies in Nigeria are prominent factors that 

impact its adoption.  

 

Question 2: What are the opportunities to explore the digital transformation in the 

pharmaceutical supply chain in Nigeria in regard to storage, marketing and distribution? 

 

From the insights obtained from both the qualitative and quantitative analysis, a plethora of 

opportunities available spans the implementation of Radio Frequency Identification (RFID) 

based technology and the Internet of Things (IoT) in the storage department as these 

technologies are relatively emerging in the country as construed from the Zoom interview 

conducted with top personnel in the pharmaceutical supply chain in Nigeria. 

 

Notably in the distribution sector, the emerging technologies ‘Track-and-Trace’, Geographic 

Information Systems (GIS) and Blockchain Technology are suggested technologies that could 
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be explored as these were evident in the quantitative and qualitative analysis conducted wherein 

the majority of respondents are in the oblivion of what the emerging technologies entail. 

Therefore the technologies of interest highlighted are pertinent to distribution management and 

could be explored in Nigeria’s pharmaceutical supply chain.  

 

Positive conclusions can be deduced from both the survey and interview carried out, that 

organisations in Nigeria have partially adopted digital transformation technologies as regard 

marketing such as social media platforms. This assertion is evident in both the quantitative and 

qualitative analysis as most respondents were familiar with online marketing platforms and 

have leveraged digital marketing technologies in their marketing strategies such as the ‘Viva 

Engage’ marketing platform that help to seamlessly streamline marketing strategies. An area 

recommended to be explored is Marketing automation as the findings from the quantitative 

survey relatively depict low adoption as compared to leveraging online digital platforms.     

 

Question 3: The digital transformation of the Nigerian pharmaceutical supply chain has what 

effects on the efficiency of storage, marketing and distribution of the supply chain? 

 

Synthesis from both the qualitative and quantitative analysis, the digital transformation of the 

Nigerian pharmaceutical supply chain has profound effects on the efficiency of storage, 

marketing, and distribution processes. These effects are being driven by the integration of 

modern technology and data-driven initiatives. The primary effects affect storage, marketing 

and distribution in the following areas; 

 

In storage management, digital transformation allows for real-time tracking of inventory levels 

and locations, decreasing stockouts and overstock situations as analysed from the interview 

session whereas the IoT sensors and data analytics provide continuous monitoring of storage 

conditions, reducing deviations from normal and assuring pharmaceutical product quality. 

 

In enhancing marketing campaigns, pharmaceutical organisations may improve their tactics for 

optimum impact through insights gotten from advanced analytics regarding customer 

behaviour, preferences, and responses to marketing initiatives such as the ‘Viva Engage’ as 

mentioned in the Zoom interview session with the highly experienced marketing expert. 
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Enhanced visibility, route optimization, reduced manual paperwork and improved supply chain 

collaboration between pharmaceutical companies, distributors and logistics providers are the 

most probable effects on the efficiency of distribution in the pharmaceutical supply chain in 

Nigeria. 

 

Question 4: What are the future benefits of digital transformation in the pharmaceutical supply 

chain in Nigeria in the area of storage, marketing and distribution? 

 

Amalgamating all findings, the future benefit of digital transformation in Nigeria's 

pharmaceutical supply chain is projected to be revolutionary in terms of distribution, 

marketing, and storage. Expected advantages include and not limited to optimized inventory 

management, advanced analytics to forecast demand in order to make proactive decisions for 

stock replenishment, temperature control and monitoring, real-time communication, 

personalized patient engagement, route optimization, reduce manual processes, real-time 

tracking and supply chain collaboration. This would result in improved patient care, reduced 

costs, higher regulatory compliance, and easier access to essential pharmaceuticals, ultimately 

contributing to a healthy population and an agile pharmaceutical supply chain in Nigeria. 

 

5.2 Comparing and contrasting results from primary and secondary research 

The below average knowledge of digital transformation technology and its finding among 

pharmaceutical supply chain managers in Nigeria is an encouraging finding to explore 

opportunities when compared to similar studies from the literature review. The attempt to 

update knowledge on the adoption of these technologies remains peculiar as a positive attitude 

towards the subject. However, the lack of awareness of digital transformation technologies and 

the poor utilisation of these digitization tools presents significant challenges that hinder the 

pharmaceutical supply chain's potential for enhanced efficiency, streamlined processes, and 

improved patient care. Nonetheless, as stakeholders become increasingly receptive to the 

transformative potential of digital technologies and their applications within the 

pharmaceutical supply chain, there emerges an appreciable opportunity to overcome these 

challenges and forge a path towards a more agile, connected, and responsive healthcare 

ecosystem. Limited implementation of digital transformation technology remains a global 

challenge but the reasons continue to differ greatly among regions. The general factors ranging 

from poor know-how to implementing digital transformation technologies underscore the 

critical need for comprehensive training programs, strategic partnerships, and a dedicated focus 
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on fostering a digital-ready mindset across all levels of the pharmaceutical supply chain in 

Nigeria (Amenyawu, 2021). Also, regulatory issues are the most significant impediment to 

Pharmaceutical Digitization. To achieve regulatory compliance, adequate data quality and 

tracking are required (Adhikari and Scholar, 2021). 

 

While few studies on the impact of digital transformation in Nigeria compare multiple sectors 

of the pharmaceutical supply chain such as sourcing of raw materials, manufacturing, 

wholesale and retailing, this study demonstrates that pharmaceutical companies in Nigeria have 

mostly deployed digital transformation technologies in the area of marketing than the two other 

sectors studied in this research ‘storage and distribution’, therefore the majority of 

pharmaceutical organizations and firms in Nigeria have witnessed the impact of digital 

transformation in the area of digital marketing than their counterpart sectors. They have 

employed more digital transformation tools such as online digital marketing platforms and 

social media platforms necessitating a digital revolution in their marketing strategies. The 

challenges predisposing these adoptions in storage and distribution management are due to the 

healthcare industry's complex and diverse structure, and logistics techniques have remained 

considerably behind industries such as retail and manufacturing. In today's increasingly 

competitive and risky environment, healthcare providers must enhance their logistics 

management performance, boost the efficiency of health services, and cut costs (Kaya, 2023).  

 

Improved digital transformation in Nigeria's pharmaceutical supply chain would result in better 

patient outcomes and access to healthcare by reducing operational inefficiencies, improving 

visibility along the supply chain, reducing the risk of stockouts and counterfeiting, and 

optimizing inventory management. Previous studies have all recommended increased 

awareness and education on the global trend and impact of technology transformation 

(Amenyawu, 2021).  

 

5.3 Concluding thoughts 

 

5.3.1 Contributions and limitations of the Research 

 

 The research was conducted adequately with data gathered from survey questionnaires and 

Zoom interviews with 92 respondents and 3 participants respectively despite the relatively 

limited time provided for the study. For the interview, the top priority was granted to only 
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personnel who play a key role in the pharmaceutical supply chain such as managers and head 

managers. The data was analyzed and presented in the form of tables and charts for easier 

comprehension and perception. While previous studies broadly focused on the pharmaceutical 

supply chain as a whole, this study evaluated more specifically three major sectors in the 

pharmaceutical supply chain, storage, marketing and distribution to better have an in-depth 

understanding of the intricacies associated with these three departments in one study. The 

survey questionnaire gathered responses from all categories of personnel that play a role in the 

pharmaceutical supply chain majorly focusing on storage, distribution and marketing.  

 

The main limitation is the comparatively limited number of very experienced managers who 

were interviewed via a Zoom call. The interpretation of the data could also be impacted by a 

number of additional factors, including the respondents' own biases and their level of memory 

accuracy. The results might have also been influenced by the potentially various perspectives 

of other non-responders and survey participants who didn't answer every question. 

 

While insights into the impact of digital transformation on the pharmaceutical supply chain in 

Nigeria are provided through the quantitative analysis, it was important to supplement these 

findings with a qualitative data analysis through interviews. The quantitative data analysis, 

which included statistical methods and data-driven trends, offered an understanding of the 

phenomenon by revealing patterns, correlations, and statistical significance. This approach 

brought about the identification of trends and generated evidence-based conclusions. 

 

 

 

 

5.3.2 Recommendations for practice 

 

From this research findings, digital transformation technologies are still emerging in the 

country of Nigeria therefore, pharmaceutical organizations could launch awareness campaigns 

and organize seminars to share success stories and educate their human resource about the 

potential benefits of digital transformation.  

 

Pharmaceutical industries could invest in training programs to enhance the digital literacy and 

technical skills of their employees across the supply chain, from warehouse staff to marketing 
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and distribution teams. This could be done by collaborating with educational institutions and 

professional organizations that offer certifications and courses in digital technologies relevant 

to the pharmaceutical supply chain. Pharmaceutical firms could begin with small-scale pilot 

projects to test and refine their digital solutions before full-scale implementation. 

Continuous iteration could then be utilised by continuously collecting feedback from 

stakeholders and making necessary adjustments to enhance the effectiveness of digital tools. 

 

Additionally, establish digital tools and platforms that enable patients to interact with 

healthcare professionals, get information about medications, and get individualized healthcare 

advice. Finally, invest resources in scaling these successful platforms across the entire 

pharmaceutical supply chain ecosystem. 

 

5.3.3 Recommendations for future research 

 

Further research could be extended to include manufacturing, regulatory authorities, wholesale 

and retail to obtain a comprehensive understanding of all sectors of the pharmaceutical supply 

chain. Expand the study to examine the effects of digital transformation in the pharmaceutical 

supply chain in comparison to those in other sectors. 

Determine the best practices and lessons that can be applied to other industries that have 

successfully used digital technologies. 

 

Additionally, a long-term impact assessment could be carried out to access the sustained impact 

of digital transformation in Nigeria over an extended period. Examine how the advantages and 

difficulties change when the industry adopts the digital ecosystem as a whole. Look for 

methods to improve the integration and compatibility of diverse digital instruments used in 

various pharmaceutical supply chain segments. Investigate established frameworks and 

protocols to guarantee smooth data sharing. 

 

Further research could be done to examine in greater detail the cultural and behavioural 

elements that affect the uptake and outcome of initiatives for digital transformation. Investigate 

the effects of company culture, leadership, and employee attitudes on the use of digital tools.  
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These recommendations can serve as a framework for future research attempts, building on the 

current study's foundation and addressing increasing complexity and dynamics in the ever-

changing landscape of digital transformation within the pharmaceutical supply chain. 

 

5.4 Final conclusions 

In concluding this research and analysis on exploring the impact of digital transformation 

technologies in the pharmaceutical supply chain in Nigeria as regards storage, marketing and 

distribution and after reviewing relevant material on the subject from around the world, the 

author found the procedure to be quite enlightening and helpful in filling gaps in the 

perspectives of storage, marketing and distribution management.  

 

As deduced from the literature review, the findings of several studies and scholarly works 

demonstrate how digital technologies have the potential to solve the issues, limitations, and 

inefficiencies the industry is currently experiencing. The review has shed light on important 

topics and trends, including the use of digital tools for distribution, marketing, and storage, the 

importance of real-time visibility and data analytics in streamlining supply chain operations, 

the significance of regulatory compliance and quality assurance, and the potential for digital 

transformation to expand access to healthcare and medications. It is obvious that the challenges 

associated with the digital transformation of the pharmaceutical supply chain in Nigeria 

continue, thus pharmaceutical companies must enhance risk management to handle supply 

disruptions. This study provides evidence in favour of the beneficial effects of digital 

transformation on long-term supply chain efficiency. From the perspective of sustainable 

development, the pharmaceutical supply chain can achieve sustainable supply performance in 

social, economic, and environmental dimensions through digital transformation. Although 

there are a few studies about digital transformation on the internet, there has only been a limited 

amount of use of these technologies in Nigeria's pharmaceutical supply chain management in 

terms of storage, distribution, and marketing. This was reaffirmed by the primary research 

conducted in which there appears to be limited adoption of digital transformation technologies 

especially in the areas of storage management and distribution processes.   

 

The glimpse of hope towards exploring the impact of digital transformation in the 

pharmaceutical supply chain happens to be that pharmaceutical firms and companies in Nigeria 

are intentional and willing to employ the necessary digital emerging technologies to enhance 

operations in their supply chain. This is the stepping stone to transforming the arduous and 
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rigorous modalities employed in the pharmaceutical supply chain used in Nigeria today 

towards a more seamless and revolutionary one.  
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Appendix 

 

INTERVIEW TRANSCRIPT 

 

Zoom interview with a highly experienced Warehouse Manager. 

 

Interviewer: So I have 7 questions to ask you number one question is has your organisation 

deployed any digital transformation technology in storage management?  

 

Interviewee: In storage management, No we haven't. However, we have some measures we 

have put in place to ensure that all our goods are stored within the right temperature in which 

we have the temperature gauge like a monitor that we have in all the books and crannies of the 

warehouse. But of course we still do the recording manually, it’s just there, you will see the 

figures I mean the degrees at every point in time. So we still do it manually for now.  

 

Interviewer: Okay so what specific digital tools or technology have you used in storage facility 

to improve the tracking, monitoring of pharmaceutical products.  

 

Interviewee: Right now we don't have any technology that we use in tracking our goods.  

 

Interviewer: What difficulties did you encounter with storage operation during digital 

transformation process and how did you resolve it, so basically, since you people don't have 

any digital transformation technology for now so I think I'll skip this number three question. 

So next question have you observed any cost savings or reduction in storage operation due to 

adopting digital technologies? If yes, could you provide specific example or metrics. 

 

Interviewee: Well, No we haven't and to be honest basically the organization I work for I’m 

not going to mention the name of the organization. Our customers who we supply, our store 

we have a chain of community pharmacies here in Nigeria and we have over 103 stores 

nationwide. We also partner with some logistics company, they handle the distribution to other 

States across Nigeria but then we manage the distribution to all the stores within Lagos, so we 

have not recorded any per say, but of course I’m aware that some of our logistics companies 

have a way of preserving cold chain medications sent through them. So we’ve not recorded any 

of such loss per say in terms of storage. 

 

Interviewer: Okay so the technologies your company put in place has it for any reason affected 

the skillset or job position needed for employees working in storage facility? if yes, what are 

the many modifications?  

 

Interviewee: Well, thank you for that question. But then if you are going to look at that, that 

question would really pertain to people that major on cold chain medications only we do but 

we only have a few medications that are cold chains which one of them is the Xalatan eye drop 

and a range of glutathione product that are stored in a cold chain environment, but then the 

majority of products, we dont’t need to store them in cold chain environment. But then for any 
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pharmaceutical company that operate majorly on cold chain like vaccines, insulins and the 

likes, then this question will pertain more to them. But for our business, we don't really see the 

need for that and we don’t think adding that to our current mode of operation would only incur 

or rather increase our cost of operation without necessarily giving us the needed results. We 

are still getting the end results with what we have at the moment.  

 

Interviewer: Okay, Number six question is have digital technologies such as Internet of Things 

or Radio Frequency Identification been implemented in your storage facility I guess the answer 

is no because you said you’ve not made use of any of those technologies.  

 

Interviewee: No, no we haven’t. So like you rightly called out, however, we have our own 

technology that we are using, I mean we are not in the past. We have also employed some other 

mode of technology. We have our standard ERP that we are using right now and we also have 

Barcode Scanners not RFID as you called out here. And of course we have ERP that we use to 

monitor our inventory, our distribution and so on and so forth. But for the RFID, no we don’t 

have that yet.  

 

Interviewer: The last question, so the RFID is an emerging technology in warehouse 

management. The technology offers several advantages in the pharmaceutical supply chain 

including improving improved inventory management and enhance visibility of products, 

authentication and streamline recall processes. So would you recommend the adoption of RFID 

technology nevertheless an exorbitant cost? 

 

Interviewee: Well, I would have to read to read about RFID and see what that will offer 

compared to what we are currently using. Of course, we are meant to keep improving on our 

processes, right now our process is good but it can be better to be honest with ourselves. But 

then if we look at the advantages, of course what we going to get from the RFID outweigh the 

cost, why not?! And you know my company is always opened to investing in technology. As a 

matter of fact, we are even thinking of migrating our ERP, in fact, the company has invested 

in another technology that we would likely start using very soon, ver very soon.   

 

Interviewer: That's fine thank you very much for your time. I really appreciate this, we have 

come to the end of the interview.  

 

Interviewee: Thank you for having me. I hope that the answers I’ve provided so far would assist 

in your dissertation. Thank you for having me in this call. 

 

 Interviewer: The answers provided so far were wonderful thank you very much I really 

appreciate. 
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Zoom interview with a highly experienced Marketing Manager. 

 

Interviewer: Ok sir thank you for acknowledging this my meeting, although it’s being long 

we’ve been trying to schedule this meeting but thank God we are wble to do it today. I won’t 

like to take much of your time. I just have seven questions to ask you pertaining marketing 

since you are a marketing manager in Nigeria. So iI have seven questions concerning my 

dissertation and its all about impact of digital transformation in pharmaceutical supply chain in 

Nigeria. So we are trying to achieve to know howdigital transformation has impacted most of 

marketing in Nigeria most especially concerning Marketing. So I believe you will give me a 

good insight from what your company have done so far in Nigeria and it will me in doing my 

research going forward. So I don’t know if I can start asking the questions now. 

 

Interviewee:Yes, you can go ahead. 

 

Interviewer: Okay, sorry for the purpose of this interview, every data and information from you 

is confidential and you have also signed the consent form too. It’s just your answer that I need 

to analyse the data.So hope it’s okay by you sir? 

 

Interviewee: Yes, I know you sent me a consent form and we went through it together. So you 

can go ahead, you’ve already explained it earlier. 

 

Interviewer: Yes sir, I just want to get your consent on time. Thank you. So the question 1is 

have your organisation deployed any digital transformation technology in marketing strategies? 

 

Interviewee: Yes, in Nigeria currently we use what we call the VIVA Engage, which we 

introduce it about let’s say 4-5 years ago and its a platform that we use to gather information 

about our healthcare practitioners and it also helps us to do proper channel planning to segment 

our customers. Our customers are healthcare practitioners, Pharmacists and people in the 

pharmaceutical space that we sell our medicines to. So the VIVA Engage helps us to get their 

profile and segment them properly so that we will be able to segment them according to their 

strength. So what I mean by segmenting them here is it divides them into different section. 

People who have the power to buy premium medicines, people who have the right patients that 

can use these medicines and for people who may not have the financial strength to buy these 

medicines but may have access to the pool. Example a doctor who works in a Federal Teaching 

Hospital, he has the right patients for our medication but does he have the right patients that 

can buy? I may not be able to say yes. Whereas doctors in a private institution in a high broad 

area and may have the right patients and the patients have the money. The VIVA Engage is a 

Artificial Intelligence tool that helps us to segment and make it easier for us to do proper 

channeling.   
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Interviewer: Okay, thank you very much. Second question, can you provide examples of 

specific digital tools or platform that have been implemented to enhance marketing effort such 

as customer relationship management system, social media platform and analytic software. 

Well, you’ve already answered this question as you have spoken a lot about the VIVA Engage. 

Therefore, the third question. How has digital transformation improved your ability to target 

and engage with healthcare professionals and patients through personalised marketing 

campaigns? 

 

Interviewee: To answer this question, I will like to give you a rundown on some details about 

VIVA Engage, so VIVA Engage is about creating a doctor’s profile on the platform and there 

are certain questions we ask the doctors or pharmacists. So we ask questions around the 

healthcare practitioner’s practice, preference when it comes to prescribing medicines. So these 

doctor’s for instance, do they even like prescribing premium medications as you know our 

medications are premium so if the doctor doesn’t like prescribing premium medication, you 

wound’t have any business with the doctor, if so, you tick the box. Another one is does the 

doctor prescribe based on science or experience.  So these are some of the questions asked and 

the VIVA Engage has a way of transcribing information and giving you real-time insights on 

who you should target. It does the market research and provides recommendation on targeted 

marketing and advert on our products. So it enhances communication and engagement.  

 

Interviewer: Oh that’s lovely to hear. In a nutshell, the VIVA Engage helps you to get your 

data in real-time to streamline your customer base and get your target audience in real-time. So 

the next question. Have you observed any changes in customer behaviour, brand awareness 

and customer loyalty in response to digital marketing initiatives within pharmaceutical 

industries, if so what specific trend or pattern have emerged.  

 

Interviewee: Okay, so I’ll like to use my workspace as example. So in my workplace that is 

marketing in Nigeria, with the use of our VIVA Engage, we’ve also notice from time to time 

there are changes, so the VIVA Engage is a live platform in the sense that we always encourage 

our medical sales representatives to update information.  For instance, you meet a doctor today 

and you get all the information you need, and you segment the doctor, the idea is that ¾ the  

doctor is re-profiled because the doctor’s prescribing behaviour can change. There are so many 

factors that can change the doctor’s prescribing habit, we have inducement form other 

pharmaceutical companies. Nigeria is 3rd world country so you see little unethical things 

happen. You find out that when you do these updates quarterly, the segmentation sometimes 

end up changing. So its a trend you find out by updating people’s profile and you find out new 

things there. So inducements from other pharmaceutical sales representative can change the 

doctor’s prescribing habit. The world is rapidly, also science is also evolving and so as 

scientists are coming with new treatments, you find out that doctors’s who prescribe based on 

science will change as well. Therefore VIVA Engage helps our judgement and our chanelling.  

 

Interviewer: Have, you encountered any challenges or barrier during the implementation of 

digital marketing technologies or strategies? 
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Interviewee: Yes, some of the challenges i’ll highlight a few of them. So just like you got 

consent from me for this interview, in Nigeria while dishing out the VIVA Engage, we also try 

to get consent however the acceptance level wasn’t what we wanted at the time because the 

Nigerian mindset doesn’t like giving out their information readily but we tried our best and we 

got as many as we could. So do we have a robust database of healthcare practitioners, well on 

a scale of 100, I’ll say about 85%, well is it accurate? To a large extent, I’ll say yes but we had 

issues with getting people to subscribe to it and get their information because they thought we 

wanted to use their information for some other things we hadn’t know about. So those were 

some of the challenges, doctor’s felt it was some sort of investigation towards their prescribing 

habit. They felt it was an investigation against them but gradually I’ll say it kept getting better 

and better. So there challenges in getting those informations from doctors, and I also forgot to 

mention that the VIVA ENgage is also a platform that helps us connects with them in that we 

can also arrange a clinical discussion with them virtually instead of a face to face meeting them. 

It also reduced face to face meeting time with some of these healthcare practitioners.We can 

those meetings on VIVA Engage. Are some of them willing to do those online meetings? 

Again, No. Issues bothering around poor internet or high rate of data subscription in the country 

were also challenges we faced at the initial time also although its getting better now with more 

exposure and explanation.  

 

Interviewer: Yeah, going forward, the last two questions, you’ve actually touched every other 

thing. The last two question is have your organsation deployed marketing automation in 

marketing strategies? From everything you’ve answered, VIVA Engage is sort of marketing 

automation technology. From the definition marketing automation is a technology that 

manages marketing processes and multifunctional campaigns, across multiple channels, 

automatically. With marketing automation, businesses can target customers with automated 

messages across email, web, social, and text. I don’t know if VIVA Engage does any of what i 

said now?  

 

Interviewee: So yes, we actually use VIVA Engage as a form of marketing engagement like I 

mentioned earlier, instead of face to face calls, we can have meetings online. I also know that 

VIVA Engage also helps with sending out emails. Remember when doing the profiling we try 

to get the doctor’s email address and when you segment the doctors, you also segment what 

type of emails the doctor should get. Lets say there’s a marketing campaign on asthma or 

respiratory tract infections, from the backend it helps us to say doctors in this segment, should 

get this emails by a particular time and they see it in real time and give you their responses as 

well. So it has really helped us to have these campaigns promotions.  

 

Interviewer: Okay, thank you very much sir. This is actually the end of the interview and I 

really appreciate you for making out time to honour this interview and I believe this information 

will be so helpful for me going forward in my thesis. Thank you very much.  

 

Interviewee: You are welcome, and I’m open to more questions in case there is anything you 

need, feel free to reach out to me.  
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Interviewer: Okay, thank you very much, I really appreciate. Bye  

 

Zoom interview with an experienced Distribution Manager 

 

Interviewer: Hello, I’m trying to get information for my dissertation, so I’m working on 

exploring the impact of digital transformation in the pharmaceutical supply chain in Nigeria. 

So I will just ask brief questions and it won’t take your time. Have your organization deployed 

any digital transformation technology in distribution management?  

 

Interviewee: Yes. 

 

Interviewer: Okay, have you observed any difference in the efficiency and speed of product 

distribution in the pharmaceutical supply chain as a result of the implementation of digital 

transformation technologies?  

 

Interviewee: Yes. 

 

Interviewer: Okay, can you provide examples of specific digital tools or platforms that have 

been implemented for order management, shipment tracking, or route optimization in your 

distribution operations?  

 

Interviewee: Okay, I’m not sure I understand that question but for our Lagos stores, there is 

nothing digital about that. Then for our stores that are not in Lagos, we use a third party 

company to deliver to them. 

 

Interviewer: Okay, is there way you people track it, like any digital tool you use in tracking it.  

 

Interviewee: Yes, we just have a tracking number.  

 

Interviewer: Have you observed any improvements in delivery timelines, accuracy, or cost 

savings as a result of implementing digital solutions for distribution? 

 

Interviewee: Yes, because there is like a feedback system on our ERP. 

 

Interviewer: Have you faced any difficulties using digital technologies in distribution, such as 

the incorporation of systems, infrastructural issues, or stakeholder challenges? If so how were 

these challenges addressed? 

 

Interviewee: Okay, its not like an issue, it has been addressed already. So there is something 

called indent system whereby we target what a company can sell within a particular period. Its 

not really an issue again, it has been addressed. So everything is fine. 
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Interviewer: Have digital technologies such as Track-and-Trace been implemented in your 

distribution management system? 

 

Interviewee: Oh no, that’s for our third party delivery company. 

 

Interviewer: Okay, so question 7 is just telling you about Track-and-Trace. So Track-and- 

Trace is a comprehensive software solution designed to provide real-time visibility and 

traceability throughout the supply chain. This platform enables stakeholders to track the 

movement of pharmaceutical products at every stage, from manufacturing to distribution, 

ensuring transparency and efficiency in the supply chain operations. Would you recommend 

the adoption of “Track-and-Trace technology nevertheless an exorbitant cost?  

 

Interviewee: Okay, so how easy is it to use for someone that is not so skilled? 

 

Interviewer: Okay, so when you are trained on it, its not something that should be hard to come 

by or something. It all boils down to training. When you are trained on it, it helps track your 

distribution in real-time, so when you say that this product is going to a place and at a particular 

time, you can always track and optimize both the route of your distribution, know the best route 

to take and how to get your product to the store which you want it to get to at the real-time. So 

you can easily track your product at every point in time until it gets to the final destination. 

That’s what its all about. 

 

Interviewee: Alright, thank you. 

 

Interviewer: Yeah, we have come to the end of the interview. Thank you for taking out your 

time to honour this invitation. Have a good day.  

 

Interviewee: Alright, thank you. Bye.  
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