
 

 

 

 

 

 

  

SAMINT-MILI-22054 

Master’s Thesis 30 credits 

October 2022 

5G and The Industry 
A Case of the Nigerian Financial Technology Sector 

Chibuzor Ugwunna Obasi 

Chukwunedum Nnamaka Elueze 

Master’s Programme in Industrial Management and Innovation 

Masterprogram i industriell ledning och innovation 



 

  

Abstract 

5G and The Industry 

Chibuzor Ugwunna Obasi and Chukwunedum Nnamaka Elueze  

  

As globalisation and digitalisation continue to grow, cellular networks have 

become a mainstay in actualising digital communication, connectivity, access to 

digital media, and the exploitation of information technologies. 5G, the fifth-

generation cellular network, has been anticipated by many to address the 

communications needs of virtually all sectors of the global economy and is 

expected to drive completely new services, particularly productisation, within 

niche markets. This thesis seeks to understand what the evolution of cellular 

networks in Nigeria can apprise about the possibilities for 5G within the 

Nigerian financial technology (FinTech) industry. 

This study combined quantitative and qualitative approaches to acquire rich, 

relevant contextual data. Secondary data obtained from industry reports and 

repositories were supplemented and triangulated with primary empirical data 

obtained via semi-structured interviews with the appropriate ecosystem 

stakeholders and industry actors that were sampled in a purposeful and 

snowballed manner. Results were obtained and analysed thematically, following 

which we applied large technological system dynamics and scenario-based 

theoretical frameworks to understand and map 5G’s possibilities within the 

Nigerian FinTech space. 

Our findings reveal five dynamic dimensions relating to FinTech and cellular 

network development within Nigeria: market dynamics, network dynamics, 

political dynamics, socio-economical dynamics, and technological dynamics. 

These dynamics help to elucidate the condensed critical problems of 

Urbanisation/ rural-urban migration and Government policies and regulations 

that provide the foundational basis upon which four scenarios could potentially 

play out in the relevant ecosystem, namely: consolidation and expansion of 

IT/FinTech operations in major cities; urbanisation for an inflated economy; 

innovation for a free market; and innovation for a constrained market. 

However, all scenarios uncover the importance of collective multi-stakeholder 

action between the network of relevant actors to ensure the actualisation of 

5G’s possibilities and its success within the Nigerian FinTech industry and 

possibly beyond this industry. 

Keywords: 5G, cellular networks, FinTech, Nigeria, communications, mobile, 

technology, ecosystem. 
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Popular Scientific Summary 

At the core of the fourth industrial revolution is connectivity. 5G combines more incredible data 

transfer speeds and heightened processing power to enable IoT connectivity on a massive scale. 

5G is the entry to a broad, wireless network for various industrial operations like production, 

maintenance, and logistics. The high data rates, ultra-reliable transmission, and extremely low 

latencies, all associated with 5G, allow for significant increases in efficiency and flexibility in 

industrial added value. 

The saying "tech is the new oil" has recently proven true. Globally, we have witnessed tech 

giants like Apple, Microsoft, Alphabet, etc., as well as Financial Technology (FinTech) 

companies like Visa, Ant Financial, Mastercard, Stripe, etc., gain in revenues due to low 

marginal cost of production. It has not been a different story in Nigeria, where FinTech is 

booming and competing with the traditional banking industry for customers and transactions. 

These local companies aim to emulate the business models of their international counterparts 

and investors by maintaining close to zero marginal costs. Thanks to network effects, the value 

tech businesses deliver continues to grow as more users join their ecosystem. 

Based on the industry's relevance as an indicator of cellular network adoption, we focus our 

empirical study on the financial industry, which has been deeply impacted by digitalisation and 

cellular technology and look mainly at the financial technology (FinTech) phenomenon. We 

investigate cellular network adoption within the Nigerian FinTech industry based on the 

ecosystem actors' perspectives. We seek to surpass typical empirical investigations in the 

business ecosystem (BE) literature to explore the views and experiences of a diverse set of 

ecosystem actors with significant interest and influence on the success—or failure—of the 

Nigerian FinTech industry development. Our goal is to develop scenarios that give us ideas 

about the future of the FinTech industry and cellular technology development in Nigeria.  

We used a qualitative case study design and employed an exploratory-abductive approach. We 

gathered data qualitatively and quantitatively from primary and secondary sources through in-

depth semi-structured interviews with diverse FinTech ecosystem actors in Nigeria, and data 

archives, repositories, and industry reports, respectively. We sampled interviewees using 

purposive and snowball sampling, with opportunistic sampling as a contingency. For data 

analysis, we employed thematic analysis. We sorted large data sets into broad themes of system 

drivers (salient) and inhibitors (reverse salient). Themes were derived from 'first-order concepts' 

after our interview transcripts' initial/open coding. The present study provides valuable 

contributions to scholars and practitioners interested in the business ecosystem and contributes 

to the academic understanding of the emerging 5G and FinTech phenomena. Through this 

study, we extend the existing knowledge of business ecosystems by identifying future scenarios 

based on the dynamics of FinTech and cellular network ecosystems, as well as the perspectives 

of their actors. This study also contributes to the emerging FinTech phenomenon, which 

remains underexamined in Nigeria. This study contributes to practice by informing 

entrepreneurs and investors about opportunities to access networks, collaborate, and exploit 

resources. Furthermore, this research identifies practical implications for policymakers and 

regulators. 
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1. Introduction 

"Today, these networks [cellular networks] have become the lifeline of communication." 

(Liu, et al., 2014, p. 320) 

 

1.1 Background to Study  
Cellular networks are high-speed, high-capacity data communication networks with enhanced 

multimedia and seamless roaming capabilities for supporting mobile cellular devices (Liu et 

al., 2014). The world has witnessed a fast-paced evolution of cellular networks that have altered 

and continue to alter the mannerism of interaction and communication (Drago, 2015; Sobeihi, 

2017; Swamy, 2020). This evolution is typically specified by standards and articulated in 

generational advancements. This generational voyage began with 1G, followed by 2G, 3G, 4G, 

and now 5G, with each new technology improving on the features and performance of its 

predecessors and enabling the realisation of elements with which the former one(s) struggled 

(Prasad, 2014). 5G extends applicability to encompass human-centric and machine-centric 

communications and is anticipated to thrust cellular networks from consumer-centric to 

enterprise-centric and birth the paradigm shift of “wireless connectivity as a utility” (Tullberg, 

et al., 2016; Alexiou, 2017). With its acclaimed catalytic abilities, 5G is expected to pivot 

connectivity from a feature to a necessity for many applications within many sectors, with a 

projected global economic contribution of $2.2 trillion by 2024, as shown in Figure 1-1 below 

( Avnet Silica, 2021).  

 

Figure 1-1: Estimated impact of 5G on the global economy ( Avnet Silica, 2021, p. 10) 

 

5G's limitless connectivity represents a paradigm shift in future companies' operations. Hence, 

companies' interest in research to fully exploit smart processes and the new growth 

opportunities that come with 5G. 
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1.2 Study Context 
"Nigeria is the most populous country in Africa and has a very high population momentum with 

an annual growth rate of 3.2 per cent per annum. If well harnessed, this momentum can be a 

panacea for development and economic growth." 

 (Akinyemi & Isiugo-Abanihe, 2014, p. 239) 

"The introduction of GSM into the Nigerian market has caused a positive disruption in the 

national paradigm; this has changed how people, government and society interact and conduct 

business". 

(Nkordeh, et al., 2017) 

Nigeria, a nation of over 200 million inhabitants, has witnessed a transformation and a boom in 

telecommunications due to privatisation, diversification and regulatory reformation that allows 

for more expansive investment and innovation in wireless technologies (Alemu, 2018). As a 

result, cellular networks have effectively become the primary means via which people access 

digital content and services, as well as communicate digitally with one another within the 

country (ibid). There has been a burgeoning adoption of digital services by various actors within 

the country that has been pivotal in impacting the economy and the daily lives of the populace 

(NCC, 2021). According to GSMA (2018), the Nigerian mobile ecosystem provides a GDP 

contribution of over 10%, valued at over $20 billion, provides over half a million jobs and 

generates approximately $2 billion in tax revenue, representing about 16% of the government 

tax revenue. Nigeria has a mobile penetration rate of just over 50%, with over 100 million 

unique subscribers and over 150 million connections. About 50 per cent are smartphone 

connections (ibid); hence the potential for telecommunications growth is enormous. 

 

1.3 Purpose and Justification of the Study 

The Third Industrial Revolution, the Digital Revolution, began in the late 1900s and brought 

about electronics, telecommunications, and computers. One distinct feature of the Digital 

Revolution is the spread of automation and digitisation using memory-programmable 

controls/electronics and computers, as well as the Internet. Thus, the third industrial revolution 

enabled numerous industries that require connectivity for their operations. Since the 

introduction of these technologies, it became possible for companies to automate an entire 

production process and enjoy benefits like increased productivity, more efficient use of 

materials, better product quality, improved safety, and reduced factory lead times. 

The Fourth Industrial Revolution (4IR), coined in 2016, has taken these technological 

advancements further. 4IR is driven by four specific technological developments: high-speed 

mobile Internet, AI and automation, big data analytics, and cloud technology. Drawing on these 

advanced technologies, 4IR blurs the lines and enables interaction across the physical, digital, 

and biological worlds. It fuses advancements in artificial intelligence (AI), robotics, the Internet 

of Things (IoT), 3D printing, genetic engineering, quantum computing, and other technologies. 

In addition to the benefits identified in the Third Industrial Revolution, the 4IR enables 

companies to enhance decision-making with data-based tools and improve competitiveness by 

developing customised products that provide maximum value. Different industries have shown 

interest in digital transformation through smart factories; similarly, countries are interested in 

developing smart(er) cities. 
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An apt illustration of the disruptive power of digitalisation could be found within the financial 

sector. The upsurge of digitalisation enabled through the epiphany of cellular networks has 

allowed new entrant FinTech to vigorously reach users and customers ingeniously that threaten 

traditional financial institutions' market shares and business structures. As observed by Alaassar 

et al. (2021), these feats have been and will continue to be achieved by strategic alliances and 

agglomerations of networked actors that facilitate service exchange proliferation, 

communication expansion, and information dissemination. 

By exploiting their innovative solutions and potential reach, Nigerian FinTechs are constantly 

manoeuvring expansion modes to assess over 60 million Nigerians representing most of the 

unbanked and underserved population (NCC, 2021). The Nigerian FinTech space is home to 

210 and 250 firms and actors, with an industry valuation of over half a billion dollars (ibid). 

The Nigerian FinTech industry has recently received significant foreign investment deals. 

According to a McKinsey report, Nigerian FinTech companies raised about $600 million in 

funding between 2014 and 2020, attracting 25 per cent ($122 million) of the $491.6 million 

raised by African tech startups in 2019 alone (Paga, 2021). The FinTech Association of Nigeria 

says Nigerian startups raised 1.37 billion, or 34 per cent of the four billion dollars raised in 

Africa in 2021. Of these, the FinTech space alone accounted for about 63 per cent (Premium 

Times, 2022). Likewise, consumers in Nigeria recognise the value of mobile money, and the 

number of users has increased tenfold since 2015 compared to Ghana and Angola, where the 

user base tripled and quadrupled, respectively, within the same period (Ericsson Consumer & 

IndustryLab, 2021). Despite this growth, little academic attention has been paid to Nigeria, 

unlike other African FinTech business ecosystems (BEs) such as Kenya and South Africa. 

The world is referred to as a global village connected by technology. As technology advances, 

the village becomes smaller, and interactions between communities and ecosystems within the 

technological village become closer. Hence, the need for research to understand complex 

industry situations not only from a technical perspective but a social one. However, while there 

is numerous research in understanding the development of different aspects of the 4IR, 

including cellular technology development, as it affects industries, sectors and businesses, the 

concepts of 5G, FinTech, and business ecosystem are relatively new globally, and even more 

so in Nigeria. Hence, there is limited research on them, individually or collectively. 

Moreover, ecosystem dynamics in certain industry specific BEs differ from other contexts and 

are not easily transferable (Autio et al., 2014). Thus, there is a need for proper investigation 

into the Nigerian context. This invariably begets the pertinent research question that would 

drive and guide this thesis work — what can the patterns of cellular network development and 

adoption in Nigeria inform about the possibilities for 5G within the country's financial 

technology industry?  

 

1.4 Thesis Structure 
The paper is structured as follows: in the first section, we give a brief background on cellular 

networks and FinTech while introducing the concept of BEs and establishing FinTech as an 

industry-specific ecosystem. Chapter 2 reviews relevant and related literature on three main 

areas: cellular networks, financial technology, and relevant theoretical concepts and 

frameworks. Chapter 3 articulates the methods, procedures and processes explored during this 

study. In chapter 4, results from qualitative data collected and empirical findings are presented 
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and analysed. In chapter 5, through the lens of the theoretical frameworks employed, a 

discussion suggests future scenarios and discusses the implications within the FinTech BE, and 

recommendations are made. Finally, Chapter 6 presents a comprehensive reflexive summary of 

the thesis, and a conclusion is given.  
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2. Literature Review 

2.1 Literature on the Technology  

2.1.1 Definition of Cellular Networks 

Burrowing through the literature on cellular networks and the more comprehensive wireless 

communications technologies, it is evident that many authors and researchers delve deep into 

cellular networks' evolution and their technical and architectural composition. However, only a 

few of these scholars attempt to define what a cellular network is.  

'Cellular' is used because these networks are dispersed to cover different pockets of 

geographical areas called cells (Kurose & Ross, 2012). Thus, a cellular network is a wireless 

communications network distributed over a specific service area through cell site grids (Garg, 

2007; Asif, 2019). Each cell site, as depicted by the hexagons in Figure 2-1 below, is comprised 

of many nodes, served by at least one transceiver (transmitter/receiver) that broadcasts and 

pickups signals from the mobile stations within its cell and facilitates mobile communication 

between devices (ibid).  

This communication is enabled via a wireless connection between mobile devices and cellular 

networks that communicate through a radio frequency spectrum (ibid). The cellular spectrum 

maximises coverage and capacity within a particular geographical space by utilising 

frequencies between distant cells (Garg, 2007). However, it is essential to note that the coverage 

area for a cell depends on factors like the transmitting power of both the user's device and the 

transceiver, aerial obstructions within the cell (e.g., building), the base station antenna height, 

etc. (Kurose & Ross, 2012). 

 

 

Figure 2-1: Cellular voice network architecture (Kurose & Ross, 2012, p. 459) (Kurose & Ross, 

2012, p. 549).   
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A base station system (BSS) is made up of the base station controller (BSC) and the base 

transceiver station (BTS) (Kurose & Ross, 2012). The base station controller identifies the cell 

in which a mobile user is domiciled, designates radio schemes for the mobile user and actuates 

a handoff of mobile users (ibid). The mobile switching centre (MSC) is pivotal to providing 

user authorisation and authentication and incorporates about five base stations that serve about 

200,000 users/ subscribers (ibid). 

As mentioned earlier, it is noteworthy that the text focuses on an initial aspect of the cellular 

network, which is voice, to connect cellular voice users. However, the progression of cellular 

networks has transcended cellular networks beyond just the voice application but also includes 

data transfer over the internet via a cellular data network, shown in Figure 2-2 below (Kurose 

& Ross, 2012). According to Liu et al. (2014), a cellular network is an optimised 

telecommunications network with augmented multimedia data transfer and roaming abilities 

that bolsters mobile communication.   

From this system perspective, cellular networks are customarily made up of several relevant 

system components.   

• The user equipment (UE): It includes mobile phones, tablets, routers, and other wireless 

connected devices. These devices facilitate communication by converting voice and 

data inputs into digital signals transmitted through radio waves (Ericsson, 2021; 

Verizon, 2022). 

• The radio access network (RAN): This is the access network that uses radio frequencies 

to connect the user equipment, over a wireless backhaul connection, to other parts of 

the cellular network (Ericsson, 2020; Jones & Bernstein, 2021). The Radio Network 

Controller (RNC) controls many cell base transceiver stations (Kurose & Ross, 2012). 

• The core/backbone network (CN): This is the central component of a cellular network 

that is pivotal to the provision of multiple access, as well as manages user information 

and provides a plethora of digital services to users (Ericsson, 2020). The core network 

acts as the brain of the cellular network and coordinates between its different 

components, ensuring that data is routed and information reaches the appropriate 

destination in the cellular system. The core network can also interact with elements of 

a cellular voice network (Kurose & Ross, 2012). 

• The transport network: This links and enables data transmission between the core 

network and radio access network (Ericsson, 2020; 2021; 2022). 
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Figure 2-2: Cellular voice and data network architecture (Kurose & Ross, 2012, p. 551) 

 

2.1.2 The Evolution of Cellular Networks 

In 1979 the first commercial cellular network was deployed by the Japanese telecommunication 

company — Nippon Telegraph and Telephone (NTT) (Faerber, 2016; Osseiran, et al., 2016). 

Subsequently, the first generation of cellular network (1G) standards was commercially 

deployed as Nordic Mobile Telephone (NMT) in the Nordics and Baltic countries; Advanced 

Mobile Phone Service (AMPS) in the USA; Radio Telephone Network C (C-Netz), in 

Germany; and Total Access Communication System (TACS) in the UK (Osseiran, et al., 2016; 

Njoroge & Kamau, 2018). This first-generation cellular network could only enable and support 

voice calls by utilising frequency division multiple access (FDMA) and analogue technologies 

(ibid). 1G operated at frequencies of about 900 MHz and speeds between 2.4 Kbps to 14.4 Kbps 

(Fayed, 2022). One of the major issues with 1G was the lack of data encryption and 

authentication capabilities that made networks insecure and susceptible to tampering, intrusion 

and cloning (Njoroge & Kamau, 2018). Furthermore, this generation was characterised by weak 

device battery life, poor voice quality, and a lack of interoperability between and amongst 

countries (Prasad, 2014; Dangi, et al., 2022). 

In 1982, the European Conference of Postal and Telecommunications Administrations (CEPT) 

initiated the development of the second generation (2G) cellular network (Osseiran, et al., 

2016). Following this, in 1991, 2G, also known as Global Systems for Mobile Communications 

(GSM), was commercially deployed by Radiolinja in Finland (Njoroge & Kamau, 2018). With 

2G came the introduction of a completely digital network system that employed technologies 

(digital algorithms, digital radio signals, digital modulation). The system also enabled short 
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message services (SMS) and digital voice telephony (Badic, et al., 2016; Dangi, et al., 2022). 

Compared to its predecessor, 2G utilised an advanced network infrastructure —Time Division 

Multiple Access (TDMA)— that provided improved security with data encryption and capacity 

with data roaming capabilities (Fayed, 2022). The development of Code Division Multiple 

Access (CDMA) by the USA-based Qualcomm and amelioration in the 2G spectrum induced 

the evolution of 2G into 2.5G, also known as General Packet Radio Service (GPRS), which was 

introduced by the European Telecommunications Standard Institute (ETSI) in 1997 (ibid). 2.5G 

and the subsequent 2.75G, known as Enhanced Data Rate for GSM Evolution (EDGE), enabled 

mobile internet connection via Wireless Application Protocol (WAP) that supported enhanced 

data speed (ibid). 

Progressively, there was a demand for higher bandwidth, increased capacity, and peak data 

rates. As a result, in 2001, the third generation (3G) cellular network, also known as Universal 

Mobile Telecommunications Systems (UMTS), was commercially deployed (Fayed, 2022). 3G 

employed modern technologies such as High-Speed Packet Access (HSPA/HSPA+) to provide 

extended performance; Wideband Code Division Multiple Access (W-CDMA) protocols to 

improve data transfer and accelerate connection density; Frequency Division Duplex (FDD) to 

provide higher frequency bandwidth of up to 5 MHz and enable forward and backward 

channels; KASUMI block cypher to provide better security; and packet switching for fast data 

transmission (Dangi, et al., 2022; Fayed, 2022). Invariably, 3G expedited multimedia 

transmissibility and realised use cases like video streaming, video calls, real-time audio, Global 

Positioning System (GPS) and broadband wireless data (Prasad, 2014). 

There was a surge in mobile data traffic and internet usage, as well as accompanying complexity 

in the mobile operations of 3G cellular networks. Consequently, the fourth generation (4G) 

cellular network standard, also known as Long-Term Evolution (LTE) and Worldwide 

Interoperability for Microwave Access (WiMAX), was developed by 3rd generation 

partnership project (3GPP) and commercially deployed in 2010 (Fayed, 2022). Using packet-

switching and internet protocol (IP) telephony, 4G eliminated the need for the circuit-switching 

characteristic of the preceding generations of cellular networks, which made 4G significantly 

more economical to operate (Osseiran, et al., 2016). 4G employs state-of-the-art technologies 

like orthogonal frequency division multiplexing (OFDM) that can transmit data over the air 

interface; Multiple Input Multiple Output (MIMO) antennas, and simplified channel structures 

that can manage data rate surges (Badic, et al., 2016). With broader bandwidth of up to 100 

Mhz, improved portability, capacity, accessibility, and decreased deferral in the application 

server, the fourth generation of cellular network-enabled high-definition (HD) streaming of live 

feeds and multimedia data at speeds of up to 100 Mbps (Prasad, 2014; Dangi, et al., 2022). 

Similarly, like its predecessor, within a relatively brief period, the fourth-generation cellular 

network is struggling to cope with escalating global demand for mobile bandwidth and extreme 

real-time communication (Keenan, 2020). With the concurrent expansion of communication 

devices and emerging technologies, there is an ever-increasing demand for reliable cellular 

network solutions (Prasad, 2014; Faerber, 2016). In the present decade, this has ushered in the 

new era of 5G – the fifth generation of cellular networks. 

5G consolidates state-of-the-art digital technologies characterised by ‘softwarization’, massive 

spatial processing, cell-less architectures, and virtualization (Alexiou, 2017). 5G is based on 

Internet protocol version 6 (IPv6) protocol and was rolled out in both 6 GHz and Millimeter 

wave (mmWave) that supports 4th Generation Worldwide Wireless Web (4G WWWW) 
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(Dangi, et al., 2022). With the key performance indicators specified by the International 

Telecommunication Union (ITU), as shown in Figure 2-3 below, 5G, unlike the previous 

generations of cellular networks, has been heralded as a transformative technology with the 

opportunity to revolutionise wireless communication (Badic, et al., 2016; Rasheed, 2016). 

 

Figure 2-3: Key performance indicators of 5G according to ITU-R (Avnet Silica, 2021, p. 6) 

As it concerns International Mobile Telecommunications (IMT), 5G is expected to deliver three 

broad services to users (as shown in Figure 2-4 below). 

• Extreme mobile broadband (eMBB). This non-standalone architecture will deliver 

expanded bandwidth and reduced communication latency with high-speed internet 

connectivity and data rates of about 20 Gb/s ( Avnet Silica, 2021). eMBB will provide 

improved Quality of Experience (QoE) and the realisation of applications like artificial 

intelligence (AI) and extended reality (XR), and UltraHD streaming (Gidlund, et al., 

2017). 

• Massive Machine Type Communications (MTC): this will utilise Low-Power-Wide-

Area, (LPWA) technologies in the provision of wide-area coverage and deep indoor 

long-range penetration, less power consumption at cost-effective rates (Dangi, et al., 

2022). With mMTC, connection density of up to 1 million devices per square kilometre 

is actualised, accelerating the scalability of IoT devices and platforms and expediting 

the transmission of small pockets of intermittent data.  ( Avnet Silica, 2021). 

• Ultra-Reliable and Low Latency Communications (URLLC): this provides ultra-

reliable links with high availability, rich quality of service (QoS), and remarkably low 

end-to-end (E2E) latency of fewer than ten milliseconds (10 ms) that can support 

mission-critical applications such as industry 4.0, connected vehicles, remote surgeries, 

and smart grids ( Avnet Silica, 2021; Dangi, et al., 2022).  
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Figure 2-4: Three broad 5G Services (Avnet Silica, 2021, p. 10) 

 

2.2 Literature on Applicable Area (FinTech) 
The whirlwind of technology can impel virtually every area of an economy, and the financial 

services sector has shown not to be immune to such impacts. Financial services are being 

transformed by the advancement of financial technology (Jiang, et al., 2021). Financial 

technology proliferates with coverage that cuts across the globe (Berkmen, et al., 2019). Though 

there is a growing frenzy in and around financial technology within the academic and economic 

sphere, as highlighted by Tepe, et al. (2022), Blythin and Cooten (2017) underscore that there 

is no generally accepted simple definition of the concept. They describe financial technology 

(FinTech) as a consolidation of technology and innovative business models that alters, disrupts, 

and augments financial services and products. FinTech is seen as an alternative to the more 

traditional financial system (Tepe, et al., 2022); thus, FinTech refers to an innovative solution 

that aims to out-compete and dislodge the conventional delivery channels of financial services 

(Jiang, et al., 2021). Also, FinTech is recognised to be a significant enabler of financial 

inclusion and a driver of sustainable development (Arner, et al., 2015).   

Zhao, et al. (2022) comment on how a review of academic and business literature points to the 

duality of FinTech in terms of its actual impact on traditional banking. By some, FinTech is 

viewed as complementary to conventional banking, as it has eased information alignment, 

shortened gaps, and reduced the cost of transactions within banking (ibid). However, the 

development of FinTech has also revealed the inefficiencies in traditional banking and threatens 

the profitability of traditional financial institutions with more convenient offerings and 

transactional means (Bollaert, et al., 2021). Regardless, strategic collaboration has been 

identified to be vital in the success of FinTech, without which 95% of FinTech initiatives fail 

to scale (Capgemini, 2018; Mention, 2019). 

Though the concept was popularised in the early 1990s (Arner, et al., 2015), it has been 

suggested that the ideology of FinTech has been around for much longer. Also, the primary 

reason why the concept has garnered a lot of attention in the recent past is that it bypasses 
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traditional financial services intermediaries (Thakor, 2020). Accordingly, FinTech is thought 

to have three stages of evolution, as depicted in Figure 2-5 below (ibid).  

 

Figure 2-5: The three Ages of FinTech. Source: Consumers International (2017), cited by 

Thakor (2020) 

According to Dorfleitner et al. (2016), as shown in Figure 2-6 below, FinTech can be segmented 

into four main categories with distinct business models analogous to services offered by 

traditional financial institutions: financing, asset management, payment, and other functions. 

FinTech 1.0 
(1866-1967)

•Laying of the first 
transatlantic cable

•Telegrapgh

FinTech 2.0 
(1967-2008)

•Introduction of 
electronic 
payments and 
clearing systems, 
ATM machines and 
online banking

FinTech 3.0 
(2008-present)

•Disruptive new 
start-ups

•Financial products 
and services 
directly to
businesses and the 
general public

•Single-purpose 
solution

•Novel competitive 
landscape
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Figure 2-6: Segments of the FinTech Industry (Dorfleitner, et al., 2016, pp. 7-10) 

FinTech pioneers the exploitation and agglomeration of concepts and technologies with the 

potential to navigate complexities that have a profound impact on the creation of never-before-

seen possibilities and innovations across a broad industrial range (Bollaert, et al., 2021; Tepe, 

et al., 2022; Zhao, et al., 2022). Some of the concepts and technologies that FinTech use and 

the various services they enable can be seen in Figure 2-7 below. 



13 

 

 

Figure 2-7: Categorization of FinTech innovations Source: Bank for International Settlements 

(2018), cited by Thakor (2020) 

 

2.3 Literature on Theoretical Framework 

2.3.1 An Ecosystem Perspective 

Industry lines are starting to blur, and value chains are consolidating into ecosystems – 

purposeful business arrangements between two or more entities to create and share collective 

value. According to Kapoor (2018), an ecosystem encapsulates a group of actors that contribute 

to the overall value proposition of a product. Pioneering the ecosystem analogy in business 

research, James Moore (1993) posits that business actors should not be viewed in a vacuum. 

Instead, they should be members of unrestricted ecosystems. Business ecosystems bear a 

semblance to their biological counterparts, where interdependent species coevolve with the 

capability to cause chain reactions and domino effects. In these business ecosystems, actors 

collaboratively and competitively converge around innovation to satisfy customer needs 

(Moore, 1993). An ecosystem perspective allows for value-driven best-in-class user-centric 

strategy development (Shwet, 2018). Within the ecosystem, the view of individual actors 

transcends a single industry; the interconnectedness between actors stems from a system-level 

architectural relationship (Iansiti & Levien, 2004; Kapoor, 2018). Thus, an ecosystem can be 

described as a network of interacting cross-industry actors (producers, distributors, suppliers, 

related products manufacturers, or services providers; relevant technology providers; and other 

pertinent organisations) that can affect and are affected by the creation and delivery of customer 

value (Iansiti & Levien, 2004; 5G IA, 2021). The strength and extent of an ecosystem are 

derived from the assertion that no single actor owns nor operates every facet of a solution; but 

rather that actors coevolve, work together, and depend on each other to proffer solutions, 

effectively creating a more excellent aggregated system value than the combined value of each 

actor (ibid). Entrepreneurial processes are fuelled by the interactions amongst ecosystem actors 

(Alaassar, et al., 2021; Nelson, 2015). The focal theoretical hypothesis of ecosystems in 

management studies is the contemporary existence of complementarities and interdependencies 
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between actors emanating from their economic and structural relationships, respectively 

(Kapoor, 2018). 

McKinsey reports that most global companies are actively considering the ecosystem business 

model given its value-generation potential: growing the core business, expanding the network 

and portfolio, and generating revenues from new products and services (McKinsey, 2020). 

Leading companies are increasingly offering an interconnected set of services—from Apple 

launching an Apple Card with Goldman Sachs (expanding on ApplePay) and BMW/Daimler 

creating a shared mobility ecosystem with several startups (Car2Go, moovel, Mytaxi) under the 

Your Now brand (ibid). The ecosystem business model concept is like Business Ecosystems 

(BE). BEs promise to reshape economies, provide superior value to their members, and bring 

diverse capabilities and innovation. The concept of BEs has gained significant attention because 

it combines social, institutional, and relational aspects (Alaassar et al., 2021). However, 

previous empirical investigations have mostly viewed BEs from the entrepreneur's perspective, 

thus often disregarding the activities of interrelated actors (ibid). 

 

The 5G Ecosystem 

“5G is an end-to-end ecosystem to enable a fully mobile and connected society.” 

(NGMN, 2015, p. 12) 

The 5G ecosystem (shown in Figure 2-8 below) drives value creation for customers and partners 

through its existing and emerging use cases (5G IA, 2021). Promoting openness, standards and 

interoperability drives and accelerates innovation within the 5G ecosystem (NGMN, 2020; 5G 

IA, 2021). According to the 5G Infrastructure Association (2021), the 5G ecosystem comprises 

two main aspects.  

5G provisioning ecosystem: The 5G network service provisioning aspect comprises actors 

(infrastructure providers, operators, and suppliers) required to deliver 5G services to its 

consumers (ibid). 

5G vertical ecosystems: The 5G vertical sector service consumption aspect comprises actors 

that take on positions needed to adopt and exploit the 5G services provided by the provisioning 

ecosystem (ibid). 
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Figure 2-8: 5G Ecosystem Stakeholders (5G PPP, 2020, p. 2) 

Thus, from an ecosystem perspective, we can explore the adoption and development of cellular 

networks, in this case, 5G, as a dynamic social phenomenon by considering the role and effects 

of complementary synchronous adoption of other products, services, and technologies in 

society. 

2.3.2 Complementary Development, Adoption and Diffusion Theories 

Technological development and diffusion are multifaceted phenomena; developments 

connecting complementary technologies and actors can explain the process and outcome of a 

focal technology. However, Vega and Chiasson (2021) commented that scholarly literature on 

correlative and interdependent diffusions is scarce in academia. According to Smith (2004), 

most business studies examine lone technologies, exploring the diffusion phenomenon within 

a particular industry, eventuating myopic viewpoints and limited analysis. The adoption of 

industry-connecting technologies should be studied symbiotically on a multi-industry level 

(ibid). Hence, considering the ecosystem nature of 5G, there is a need to delve into literature 

that explains the complementary adoption and diffusion of technologies.  

Vega and Chiasson (2021) espouse both focal and complementary adoptions in examining the 

diffusion of information systems. They apply a modified sequential/staged innovation adoption 

process (AP) theoretical framework to multiple cases and uncover that the developmental 

outcome and adoption of the focal technology were influenced by multilevel systems of 

interdependent, complementary adoptions of other innovations. Also, based on the exploitation 

of applied mathematical programming and optimisation simulation, Lazzati (2020) explores the 

co-diffusion of complementary innovations within a social network and presents a stochastic 

basis for consideration sets.  

Similarly, in the complementarity context, Meyer and Winebrake (2008) use system dynamics 

(SD) modelling to appraise the diffusion of hydrogen technology and posit that from an optimal 
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adoption strategy standpoint, both hydrogen vehicles and the associated refuelling 

infrastructure must effectively drill through the transportation market to be successful. 

Furthermore, Ogada et al. (2021) employ multivariate probit analysis to research the drivers of 

household adoption of climate-smart agricultural (CSA) technologies in sub-Saharan Africa. 

Their findings draw attention to technology inter-relatedness and the advocation for bundling 

in CSA technology diffusion-adoption strategies and policy implementation (Ogada et al., 

2021). More akin to the wireless technology sphere, Niculescu and Whang (2012), use a 

multiproduct adoption model to investigate the parallel market evolution of two categories of 

wireless services (wireless voice and wireless data) in Japan. More interestingly, their findings 

indicated a bidirectional diffusion relationship between the services (ibid). 

Suppose the ecosystem concept maintains that actors must coevolve, work together, and depend 

on each other to proffer solutions and create a more excellent aggregated system value than the 

combined value of each actor. In that case, it becomes essential to understand the influence 

various actors exert on different value-creating activities within the ecosystem, particularly 

concerning product and technology adoption-diffusion (Iansiti & Levien, 2004; 5G IA, 2021). 

What actors drive or inhibit these activities? Do specific actors of a unique kind influence the 

actions? Do the actors act primarily alone to exert such influence? Or do they require 

collaboration? Are the actors’ power constant, or do they vary under different circumstances? 

2.3.3 Salient and Reverse Salient 

According to Alaassar, et al. (2022), business ecosystems are interaction systems containing 

actors that depend on each other to drive the entrepreneurial process. Alaassar et al. (2021) 

pointed out that although the actors have a hierarchy, their interactions do not depend on their 

hierarchical structure (Alaassar et al., 2021). 

Similarly, Tushman & Murmann (1998) define technological systems as a “hierarchically 

nested structure of technological parts” composed of subsystems that depend on each other and 

may contain more subsystems.  

Thus, we see a connection between business ecosystems and technological systems since both 

systems, their properties, successes, and failures are driven by the subsystems that constitute 

them. However, are technological systems purely technical systems? 

Sahal (1981) points to the social aspect of a technological system. He notes that technological 

systems can be socio-technical systems that contain both technical and social subsystems, like 

the creators and users of (value-providing) technology and regulatory bodies that oversee their 

activities. Likewise, Takeishi and Lee (2005); Dedehayir and Mäkinen (2011) show that system 

components or subsystems must not be limited to the scope of a technological system but also 

non-technical ones. Since an ecosystem is a network of interacting actors that can affect and 

are affected by the creation and delivery of customer value  (Iansiti & Levien, 2004; 5G IA, 

2021) and complement and depend on each other through economic and structural relationships  

(Kapoor, 2018), we can assert that business ecosystems are technological systems comprised 

of technical and social subsystems evolving towards a system goal centred around value 

creation (Sahal, 1981). 

Hughes (1983), in his study of the networks of Power which focused on electrification in 

western society, proposed that as technological systems evolve towards a system goal, they pass 

through certain phases: 
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The first is invention and development, which recognises the activities of inventors and 

entrepreneurs, such as Thomas Edison, in developing the electric technological system. This 

can be likened to Nippon Telegraph and Telephone (NTT) ’s deployment of the first 

commercial cellular network in 1979  (Faerber, 2016; Osseiran, et al., 2016). 

 

The second is the phase of technological transfer from one region or society to others, for 

example, the dissemination of Edison’s electric system from New York City to London and 

Berlin. Also, this can be related to the transfer and deployment of the first generation of cellular 

network (1G) standards as Nordic Mobile Telephone (NMT) in the Nordics and Baltic 

countries; Advanced Mobile Phone Service (AMPS) in the USA; Radio Telephone Network C 

(C-Netz), in Germany; and Total Access Communication System (TACS) in the UK (Osseiran, 

et al., 2016; Njoroge & Kamau, 2018). 

The third phase is growth and expansion, characterised by activities to optimise the system’s 

productivity and efficiency. Hughes (1983) notes that the system depends on the satisfactory 

evolution of its subsystems’ performances by this phase. We can liken this to the consolidation 

and globalisation in the development of the second (2G) and subsequent generations of cellular 

networks, which saw the transformation from analogue to digital network systems. 

Thus, the development of technological systems relies on reciprocated and interdependent 

cause and effect processes amongst social and technical components or subsystems. Hence, we 

may describe technological systems development as co-evolutionary, where the balanced co-

evolution of the subsystems carries significance in establishing desired system progress towards 

its goal. Subsequently, a subsystem which evolves at a sufficient pace contributes positively to 

the collaborative development, while one which does not, prevents the system from achieving 

its targeted objectives. Hughes names these supportive and problematic subsystems as 

“salients” and “reverse salients”, respectively (Hughes, 1983; Hughes, 1987). 

Asides from the influence and activities of stakeholders in adopting cellular networks, there are 

underlying forces that may drive (salient) or inhibit (reverse salient) technological system 

progress. Progress is stalled when a reverse salient forms in some component or subsystem but 

resumes when the problem is solved – until the subsequent reverse salient forms. 

Takeishi and Lee (2005); Dedehayir and Mäkinen (2011) also show that salient and reverse 

salient concepts can be applied to the system’s technical components and larger systemic 

contexts. Hence, the salient and reverse salient concepts help understand system dynamics and 

future evolution trends of systems based on the state of the unevenness of constituent 

subsystems (Dedehayir and Mäkinen, 2011). 

2.3.4 Mendelow's Matrix 

Mendelow's matrix, as shown in Figure 2-9, is a tool used to analyse stakeholders and their 

attitudes by considering their interest level in a process and the likelihood of influencing the 

process using their power. The matrix aims to identify stakeholders as 

contributors/collaborators, influencers, beneficiaries/recipients, or claimants (Miles, 2017). It 

also defines the ideal engagement level, as shown in the figure below. High Power and Interest 

constitute Key Players that must be engaged closely. Their participation in the process is crucial 

to its development and contributes immensely to how the trends or possible futures play out. 

High Power, Low Interest defines stakeholders who must be engaged and satisfied. Although 

the engagement level required is not as high as for Key Players, it is crucial to meet the needs 

of stakeholders within this category to ensure the development of the process. Close to this 
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group of stakeholders in terms of the engagement level required is Low Power, High Interest. 

They describe stakeholders that are to be shown consideration and kept informed. Less 

engagement is thus needed for these stakeholders to ensure process development. Finally, Low 

Power, Low Interest indicate the least important stakeholders required for the successful 

evolution of the process and inherent activities. This group of stakeholders serve mainly as 

beneficiaries/recipients and thus needs minimal effort in the development process. 

 

Figure 2-9: Mendelow's Matrix (Quizlet, n.d.) 

One thing is identifying factors that act as drivers and barriers to sociotechnical system 

development. It is another to determine the likelihood of their recurrence in a forecasting model. 

Mendelow’s Matrix, which combines stakeholders’ influence and interest level in a 

process/project, thus becomes essential. Our interview questions are grouped into 

understanding the past to understand how the future could play out. This makes it practical to 

apply the subject matrix in assigning weights to stakeholders viz-a-viz their roles in how the 

Nigerian FinTech industry has developed with advancements and adoption of various cellular 

network technology.  
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3. Methods 

3.1 Nature of research 
The epistemological position is interpretivist in nature, as we sort to understand the context 

through the lens of the various actors and stakeholders involved. Our ontological position is 

constructionist just by the recurrent word “ecosystem” from interactions with multiple actors 

and stakeholders. This study is representative and bears some resemblance to a critical tale in 

that the authors also attempt to shed light on broader themes and highlight issues of possible 

social injustice by pointing out emerging inadequacies that should be addressed to ensure the 

viability or proliferation and growth of digital access. The authors make no claims to 

authoritative omnipotence. There is an emphasis on context, and the authors provide thick 

descriptions and rich accounts with advocacy for more indigenous research. 

3.2 Research Design  
We employed a contextual case study design to uncover and understand 5G's ecosystem, 

capabilities, possible applications, and societal impact. Based on these insights, the case study 

focused on 5G within the Nigerian financial technology space to understand the sector's past 

and present challenges, gaps and limitations. We provided direction and recommendations that 

could enable the industry to fully exploit the opportunities birthed by 5G, both at present and 

in the future.  

Thus, to harness the richness of relevant data, we combined multiple methods and approaches. 

We conducted both primary and secondary analyses. We gathered data qualitatively and 

quantitatively from primary sources through interviews and from secondary sources such as 

data archives, repositories, and industry reports. Data is triangulated from various source types 

to ensure and confirm the credibility of information. 

3.3 Procedure  
In terms of procedure (as depicted in Figure 3-1 below), the study employed an iterative 

approach that began with a literature review relevant to cellular networks and proceeded to 

understand the unique context of the Nigerian financial technology sector. Afterwards, we 

developed the research framework and instrument, specified sample location, selected cases, 

and identified stakeholders and their unique cellular network journey with timelines and 

milestones. This was followed by developing measures of concepts that elucidates upon internal 

and external factors, then deployment of the research instrument, succeeded by data collection 

and analysis by creating a mapping of cellular networks’ development based on changing or 

developing scenarios, and then finally we applied established theoretical frameworks to 

replicate the map for 5G. 

 

Figure 3-1: Study procedure   
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3.4 Instrumentation and Data collection 
To strengthen the validity of our study, we attempted to triangulate inputs from two primary 

sources: first, via an extensive literature review of relevant academic materials and industry 

reports; second, via gathering qualitative data from interviews conducted with industry experts 

that represent the FinTech ecosystem stakeholders (a breakdown of interviewees' details is 

provided in Table 1) .  

As Bell et al. (2019) described, interviews, from a qualitative perspective, are used to capture 

respondents’ viewpoints concerning various topics. There are multiple forms of interviews 

employed in qualitative research (ibid). However, for the sake of this study, we utilised semi-

structured interviews. Generally, in semi-structured interviewing, an interview guide that 

contains questions and memory prompts related to a topic of interest or research question is 

developed by the researcher (ibid). Thus, our interview guide’s areas of inquisition, content and 

structure were motivated by the prioritisation of answering our research question and the 

practicalities of obtaining the most relevant insight from interviewees within the allotted time 

(less than an hour). As Bell et al. (2019) advised, we ensured our interview guide contained 

various questions, from introducing questions to follow-up questions to probing questions. We 

further provided silence, specifying and interpreting questions to enable us to listen to our 

interviewees and obtain the unique contexts of their respective situations. We attempted to 

avoid the temptations of having leading questions. We also used comprehensible and 

straightforward language in our questioning, with a good flow. 

With an adaptable interview guide (shown in Table 2 below) tailored to generate rich data from 

the different stakeholders, we asked open-ended questions to explore and decipher 

stakeholders’ unique journeys and experiences within the focal ecosystem. The interviews were 

all conducted in April and May 2022, remotely through online conference call media (Zoom, 

Microsoft Teams, and Google meet) and, on average, lasted 42 minutes. We recorded the 

interviews with the interviewee’s permission, per General Data Protection Regulation (GDPR). 

The recorded interviews were transcribed using the Microsoft word transcription tool and 

processed for analysis.
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Table 1: Breakdown of interviewees' details 

Interviewee 
Code 
 

Organisational 
Role 

Years of 
Experience  

Ecosystem 
Stakeholder 
Classification 

Interview 
Date 

Duration 
(Minutes) 

Medium 

P1 Group Head, 
Mobile 
Financial 
Services 

18 Digital Service 
Providers 
(FinTech) 

05/04/2022 60  Zoom 

P2 VP Engineering 
- Processing & 
Switching 

13 Digital Service 
Providers 
(FinTech)  

08/04/2022 30 Zoom 

P3 Expansion 
Operations 
Lead 

9 Digital Service 
Providers 
(FinTech) 

09/04/2022 40 Zoom 

P4 Group Head, 
Operations and 
Technology & 
Tech 

21 Digital Service 
Providers 
(FinTech) 

09/04/2022 30 Zoom 

P5 Chief Executive 
Officer 

13 Digital Service 
Providers 
(FinTech) 

10/04/2022 35 Zoom 

P6 Head, 
Licensing and 
Consumer 
Affairs 

15+ Regulators/ 
Policy Makers 
(Regulators) 

11/04/2022 50 Zoom 

P7  
Cisco logo 
Network 
Consulting 
Engineer 

22 Technology 
Providers 
(Infrastructure 
Companies) 

18/04/2022 35 Zoom 

P8 Technical 
Business 
Development 
Manager 

18 Connectivity 
Providers 
(Telcos) 

19/04/2022 40 Zoom 

P9 Senior 
Manager - IP 
Planning & 
Network 
Security 

17 Connectivity 
Providers 
(Telcos) 

23/04/2022 50 Zoom 

P10 Network 
Products Chief 
Technology 
Officer 

20 Technology 
Providers 
(Infrastructure 
Companies) 

26/04/2022 40 MS 
Teams 

P11 Solutions 
Architect  

14 Technology 
Providers 
(Infrastructure 
Companies) 

02/05/2022 70 MS 
Teams 

P12 Product 
Manager 

14 Digital Service 
Providers 
(FinTech) 

03/05/2022 65 Zoom 

P13 Member 
Governing 
Council  

15 Vertical 
Association 
(FinTech 
Association) 

03/05/2022 30 Zoom 

P14  
Founder/CEO 

14 Entrepreneur 04/05/2022 12 Google 
Meet 
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P15 Technical 
Adviser 

17+ Connectivity 
Providers (5G 
Licensee) 

06/05/2022 50 Zoom 

 

Table 2: Interview guide 

Focus area Questions and probes 

Study and participant introduction What do you understand the study to be about? 

What are your/firm's key takeaways from the adoption 

of previous cellular networks in Nigeria? 

Understanding the adoption and influence 

of cellular networks on Nigerian society and 

the FinTech industry 

What features of 4G and previous cellular generations 

were essential to their applications within the Nigerian 

FinTech industry? 

What trends and business activities manifested or 
benefitted from features of 4G and previous cellular 
generations? 

What are 5G features essential for service delivery 

within the Nigerian FinTech industry?  

What trends and business activities do you think could 
manifest or benefit from 5G features? 

Understanding salient and reverse salient 

of cellular network adoption in the Nigerian 

FinTech industry 

What were the critical drivers and barriers of 2-4G 

deployment in Nigeria? 

What are the critical drivers and barriers of 2-4G 

adoption for FinTech solutions/services? 

What could be the critical drivers and barriers to 5G 

deployment in Nigeria? 

What could be the critical drivers and barriers of 5G 
adoption for FinTech solutions/services? 

Future scenario and beyond the business What FinTech applications or use cases would arise 

due to 5G? 

How do you think 5G and its resultant use cases in 

FinTech solutions/services will impact the Nigerian 

economy? 

 

3.5 Participation and Sampling 
We incorporated purposive and snowball sampling, with opportunistic sampling as a 

contingency. Sampling was purposive as it was primarily motivated by our research aims and, 

to answer our research questions, the study aims guided stakeholder selection. Also, sampling 

was snowballed, as initial contact with our primary samples provided leads that we further 

investigated through semi-structured interviews. Furthermore, opportunistic sampling was used 

as a contingency to exploit general information gathering chances that sprung up during the 

thesis. 

Beyond participant relevance to the study aim, we must also consider the diversity of the 

different stakeholders. Thus, interviewees were selected to reflect some representativeness and 
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inclusion of the ecosystem stakeholder categories defined by the 5G Public Private Partnership 

Project (5G PPP).  

3.6 Data Analysis  
We analysed our qualitative data using thematic analysis. Bell et al. (2015) opine that searching 

for themes is an everyday activity in most approaches to qualitative data analysis, including 

thematic analysis. Likewise, our research—whose purpose borders on identifying trends from 

the development and adoption of older versions of cellular networks within a specific context 

and based on a stakeholders’ perspective to forecast trends in newer/future cellular technology 

versions—entails identifying themes/factors/activities based on central concepts from different 

stakeholders’ unique experiences, determining the actors/stakeholders primarily responsible for 

their development (salient and reverse salient), and establishing stakeholders’ interest and 

influence on the development of future activities or scenarios (Mendelow’s Matrix and Scenario 

mapping). 

Thus, our empirical findings took the shape of thematic analysis as they explored participants’ 

lived experiences, perspectives, and the factors and social processes that influenced and shaped 

some particular phenomena (Braun and Clarke, 2013). Hence, this analytical method was 

relevant to our research which sought to understand stakeholders’ unique experiences and 

perspectives concerning the factors that have driven and prevented cellular network 

development in Nigeria, relative to the FinTech industry, to forecast future trends. 

3.6.1 Coding 

The thematic analysis gave us much flexibility in interpreting the data by sorting large data sets 

into broad themes of system drivers (salient) and inhibitors (reverse salient). Braun and Clarke 

(2019) define themes as patterns of shared meaning across data items underpinned by a central 

concept essential to understanding a phenomenon and relevant to the research question. For 

Braun and Clarke (2006), identifying a theme occurs after coding data. Hence, thematic analysis 

first entails coding to capture insights about the data. Then, several codes/insights were 

organised around the central concept or idea to form a theme. 

Thus, we coded for many themes relevant to our research questions and focus. However, due 

to limited resources and time, we derived our articles from 'first-order concepts' after our 

interview transcripts' initial/open coding. Also, we included a brief description of the data 

related to our coded text to ensure that we did not lose essential details in the context. We 

adopted Ryan and Bernard's (2003) recommendation when searching for themes by perusing 

our interview transcripts for repetitions, indigenous typologies, metaphors, transitions, 

linguistic connectors, and similarities and differences in the interviewees' discussion of a topic. 

As suggested by (Mortensen, 2020), the six steps we took in this iterative data analysis process 

were: (1) Data familiarisation; (2) Assignment of preliminary codes to the data to describe the 

content; (3) Search for patterns or themes in our codes across the different interviews; (4) 

Review themes; (5) Define and name themes; (6) Produce the report. 

3.7 Ethical Consideration for Methods employed 
There are ethical concerns in engineering projects, hence the need for engineering professionals 

and institutions to take, and not avoid, responsibility based on the awareness of their expertise. 

It is also pertinent to understand that "the impacts of their actions reflect their responsibilities" 

(Aller & Rubio, 2015).  
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Applying the synthetic critical thinking model, we created achievable normative ideals using 

ethical theories of responsibility, virtue, fairness and justice, freedom, environmental/deep 

ecology, and duties. 

Therefore, in conducting our research project, it was a conscious decision to take responsibility 

for the issues we are aware of and make them our concern (Lennerfors, 2019). Since our study 

builds on existing literature concerning cellular technology and FinTech development within 

Nigeria, we contribute to this knowledge and phenomenon. Hence, we need to ensure credibility 

in our study and take responsibility for technology's mis(use) (ibid). 

Before our engagement for the research, the principal organisation, had chosen the research 

topic: "A study for 4G and 5G native APP, 5G trends and ecosystem". Thus, we had the freedom 

from the company to ensure the credibility and relevance of our research to global economies. 

However, we adapted the egalitarian research topic into particularism to cover a study for 

cellular network trends and ecosystems within the fast-growing Nigerian FinTech industry due 

to limited resources in addressing multiple markets. We hinged on our freedom to impact 

society in Nigeria—the "world's poverty capital"—meaningfully and effectively. According to 

the economist Milton Friedman, "The social responsibility of business is to maximize its 

profits". Therefore, our adaptation of the study to pursue our self-interest as Nigerians could, 

based on the research reliability, apply to other regions in the continent and globe to produce 

the greatest happiness for the entire population as postulated by Adam Smith's invisible hand 

theory. 

Likewise, the stakeholder approach to our study through identifying every actor's role in the 

adoption of older cellular technologies to develop the Nigerian FinTech industry and ecosystem 

ensures a utilitarian perspective in explaining adoption trends of new cellular networks like 5G 

as it calculates the consequences to maximize the collective benefit for broad society. On the 

one hand, the vast applicability of the stakeholder approach aligns with virtue, fairness and 

distributive justice, and environmental/deep ecology issues as we ensure that the stakeholders 

are treated the same and influence the safety and right of the future generation to self-

actualization mainly because of the several 5G speculative health impacts (ibid). On the other 

hand, the validity of our research methods ensures that advancements in cellular technology do 

not infringe on the intrinsic value of all life, present and future (ibid). 

Also, although we adopted semi-structured interviewing and used an interview guide that 

contains questions and memory prompts related to a topic of interest based on our primary 

research question, we ensured that every stakeholder described their unique journey. Besides, 

according to the principles of professional ethics, we exercised our duties and forward-looking 

responsibility in seeking interviewees' permission to record interviews in line with General Data 

Protection Regulation (GDPR) requirements. We did not rationalise our actions to avoid taking 

responsibility through the denial of injury to the interviewees (ibid). This approach enabled the 

interviewees' ability and freedom to choose (autonomy and authenticity). It ensured we did not 

infringe on their human dignity by treating them as a means to an end. 

3.8 Methodological Limitations  
We conducted all interviews virtually. Also, due to practical considerations of time, cost, and 

human resource limitations, there were no follow-ups to gain deeper insights from interviewees 

and further refine the research output.  
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Likewise, we limited our scenario framework to the topmost critical uncertainties (8 out of 18). 

Utilizing all the critical uncertainties in the scenario framework would identify more scenarios 

or the different directions in which a critical uncertainty may play out. Each scenario provides 

a different path to the research purpose and pertinent implications that fundamentally change 

the 5G ecosystem and business environment. Generating more scenarios also aligns with the 

research purpose of forecasting adoption trends or possible futures to spot them as they 

commence. 

Also, the study focuses on trends in the Nigerian FinTech industry’s development due to 

cellular network adoption. Hence, from an industry perspective, it is research on the Nigerian 

FinTech industry’s immediate, small-scale or micro-environment as a distinct part of a larger 

Nigerian macro-environment. Thus, our findings are specific to the Nigerian FinTech industry’s 

activities to meet its development goals. However, a study of the macro-environment to 

understand the conditions in the Nigerian economy rather than in a particular sector would be 

more relevant to understanding 5G adoption trends and use cases in the region.  
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4. Results 

Our thematic analysis generated the following results shown in Table 3 below: 

Table 3: Thematic analysis results 

S/N 1st Order Concept 2nd Order Themes Aggregate/Overarching 
Dimensions 

1 Competition Market Market Dynamics 

2 Demand 

3 ecommerce 

4 Financial inclusion 

5 Growth and Expansion 

6 Population 

7 Access Spread 

8 Coverage 

9 Collaboration Interaction Network Dynamics 

10 Community 

11 Partnerships 

12 Licensing Policy and Regulation Political Dynamics 

13 Policies 

14 Regulation 

15 Right of way 

16 Government Politics 

17 Affordability Economy Socio-economical Dynamics 

18 Economic situation 

19 Foreign Investment 

20 Future outlook 

21 Income 

22 Insecurity/ Vandalism 

23 ROI 

24 COVID 19 Society 

25 Culture 

26 Cyber security 

27 Digital Literacy 

28 Social Media 

29 Cellular Network (in general 
terms) 

Connectivity Technological Dynamics 

30 Connectivity  

31 Generation 

32 Quality of experience Quality 

33 Reliability 

34 Infrastructure Technology 

35 Mobile devices 

36 Obsolescence 

37 Speed 
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4.1 Findings 
Here, we report the findings from data analysis derived from the interviews. We proceed beyond 

the intermediation and interaction between various actors within the ecosystem to explore the 

dynamic multidimensional interplay between forces that comprehensively illustrates the 

possibilities of 5G and beyond 5G within the Nigerian FinTech space.  

4.1.1 Market Dynamics  

The first aggregated dimension begot from our analysis is directly related to the Nigerian market 

and is captured in two major categories, namely: (1) Spread; (2) Market  

Spread 

On further investigation in the spread realm, two significant factors spring up: (1) access; and 

(2) coverage. Though these factors are highly interwoven, it becomes imperative to state that 

they should not be mistaken as interchangeable. While coverage is an upstream terminology 

related to the cellular network architecture actualised by connectivity providers, access is a 

downstream terminology related to the propensity and ability of the end-user to connect to and 

use the network. Furthermore, it is safe to say that there can be coverage without access, for 

example, if the network infrastructure is in place. Still, the local population do not possess the 

end-user device (e.g., smartphone) nor the digital literacy skills to access or exploit the network. 

However, it is difficult to imagine accessibility to non-existent infrastructure; thus, if the 

responsible party does not provide coverage, there can be no access. 

In terms of coverage, our investigation reveals rhetoric of condensation around the urban 

regions and city centres. This is well articulated in the words of an interviewee, "Let's talk about 

the availability of 3G/2G across the country. If you lived in city centres all your life, you would 

not realise how big of a problem this is; the reality is many places still don't have access to just 

3G, and 3G in itself can tremendously change their lives" (P5). Further probe on the matter 

suggests that commercial viability is a significant factor for the location of network 

infrastructure by the connectivity providers, hence the apparent prioritised site of 

telecommunication apparatus in regional commercial centres and major metropolis, like Lagos, 

Abuja and Port Harcourt; this is also expressed in the words of another interviewee, "…reasons 

why [cellular network] adoption was a bit late in Nigeria is that the economics for investing in 

some locations just doesn't make sense" (P1). Beyond this, a FinTech interviewee suggests that 

the lack of connectivity in specific geographies has impeded their ability to provide services 

within such areas. He puts it like this, "the lack of connectivity in those remote areas don't allow 

you to have financial services, basically just excludes them completely" (P5). Conversely, 

another FinTech interviewee views the lack of coverage as an opportunity, "Africa is the new 

beast on where everybody wants to be because that's where you still have unreached 

communities and societies" (P11). 

Our study affirms the existence of a significant access gap. Even so, a regulator interviewed 

accedes to this finding: "Today we have an access gap almost the size of the population of 

Ghana" (P6). Bear in mind that Ghana has a population of over 30 million persons. Several 

FinTech actors well pronounce the importance of access as it relates to their service 

possibilities, growth and profitability: "to just establish like how critically important this access 

is not only for a Nigerian access to the Internet, but for FinTechs and start-ups, access to 

customers; data access, in general, is like an essential part of really moving adoption forward 

in Nigeria" (P3). It is essential to state that this clamour for access especially from the FinTech 
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actors is not peculiar to the focal 5G, but the entirety of cellular networks as conveyed by an 

interviewee, "just getting the entire country connected first, whether it is 2G or 3G, it's more 

important than 5G, because the very complex applications that need 5G are still not like 

generally accessible to everyone" (P5). 

Market  

Significant factors include population, demand, financial inclusion, e-commerce, competition, 

growth, and expansion in the market sphere. 

Invariably, on population, all the actors view this as advantageous to their contexts. 

Interviewees were in some sort of transcendent agreement that the population of Nigeria 

presents a market that represents a pent-up demand for services. Two FinTech interviewees 

aptly communicated this position: "Financial services are very lucrative, just like telecom 

services have been, because of the aggregate number of users" (P7); "we are the most populous 

black nation. FinTech rides on numbers that are the only way you can also make big things" 

(P4). 

Some interviews attribute the human tendency and need for communication as a major force 

influencing the demand for communication services. In the bid to quench this thirst, eventuates 

accelerated technological development as well as the progressive emergence of newer cellular 

generations, well-articulated by an interviewee who said, "Everybody wants to communicate. 

You want to own your device to be able to communicate, so that's the key driver. There's the 

demand for communication" (P9); and another who posits, "the basis for the changes in the 

generation has always been a demand thing" (P11). 

Related to financial inclusion, there appears to be a considerable number of unbanked people, 

especially in rural communities. This also effectively means that a revenue shortage should be 

within the traditional banking institutional architecture. Thus, FinTechs see a potential customer 

base within the unbanked populace, as captured in the words of an interviewee, "financial 

inclusion in Nigeria is still very weak... So, we need to expand the base of the banked Nigerian" 

(P7). 

Competition is another market factor seen as beneficial within the ecosystem, especially to 

combat the disorder of access gap. Interviewees representative of connectivity providers 

appropriately articulates this: "there has been quite a lot of competition in the market, and that 

has helped to create more access to telecom consumers in Nigeria" (P6); "competition was key 

because, without it, the costs of getting access to cellular and data networks would be even 

higher and would have stayed high" (P3). However, the altruism of competition is not limited 

to the sphere of cellular networks but also extends to complementary technology —the user-

equipment market—. Competition within the cellular device space, especially with the entry of 

Asian brands into the market, has allowed for the cost of devices to be more affordable and 

resultantly more accessible, as also expressed by various actors interviewed: "with the 

introduction of Techno Infinix,… they've made access to smartphones like so much more 

possible, and they're cheap, and so you have more Nigerians who have not just mobile phones, 

but smartphones" (P3); "actually the cost of devices, I mean, the prices were extortionate up 

until the Chinese came in and sort of equalised fees" (P1). Effectively, the competition within 

the telecommunications space, as well as the proliferation of different ranges of mobile devices, 

has incentivised more entrepreneurs to venture into FinTech, which has, as voiced by one of 

the interviewees, "made payment solutions easier" (P2). 
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Most FinTechs in Nigeria are relatively nascent and looking at how to scale up quickly within 

the shortest time, so as noted by several of our interviewees, there is a push towards expansion 

and growth, as well as a drive to pivot from predominantly business-to-consumer (B2C) models 

to business-to-business (B2B) models: "what drives or motivates the kind of decisions that are 

made is purely around expansion and growth... how do we increase our footprint" (P2); "today 

when you talk about financial technology in Nigeria, much of what people talk about is in the 

consumer space. But there's quite a bit of opportunity in corporate enterprise space" (P1). 

Notably, there is growing adoption of e-commerce in Nigeria. As many such people have had 

to engage with these platforms via their mobile devices, FinTech has taken advantage of the 

opportunity of providing payment gateways for most e-commerce platforms. 

4.1.2 Network Dynamics 

The second aggregated dimension derived from our analysis is relational, focusing on the 

interactions amongst actors. The relevant concepts reiterated by interviewees that showcase and 

typify this network dynamics are collaboration, partnership, and community. According to an 

interviewee, "5G is all about collaboration" (P15). In the words of another interviewee, "now 

the financial sectors have realised that FinTech players are collaborators, so there is more 

collaboration taking place now within Nigeria." (P13). Different stakeholder groups will 

continue to influence how cellular networks and FinTech solutions take shape; these various 

stakeholders will continue collaborating and creating additional services that foster value 

creation. In addition, in the financial sector, direct contractual partnerships and system/platform 

integration are viewed as vital, as indicated by a representative interviewee, "being able to 

partner with banks, and payment schemes …you know, we've done integration with all of 

them...and then being able to integrate seamlessly with these kinds of partners has made it very 

easy to offer the kind of features that we want" (P2). Furthermore, also highlighted is the 

triumphant power of the communities, as remarked by an interviewee, "they cluster, they 

discuss, they engage. I mean, that's the future that I see for a financial solution. FinTech 

companies that are going to win will have to integrate communities" (P1). In summary, it could 

be deduced that optimisation of network dynamics is seen as a panacea for value creation in the 

ecosystem. 

4.1.3 Political Dynamics 

The third aggregated dimension elicited from our analysis is the political dynamics and directly 

relates to the policy maker as a stakeholder within the ecosystem. The two main categories that 

emerge are policy and regulations. While there is an age-old debate on the dissociation between 

policy and regulation, as delicate and thin margins delineate the terms, we see that as construed 

by the various interviewees, these terminologies reflect different, though non-mutual exclusive 

constructs. In this context, regulations are seen and interpreted as laws or legislations that guide 

the modus operandi of actors within the national confines, with an associated penalty for non-

compliance. On the other hand, policies are seen as the guiding light on the path to a target 

destination within the national confines structure. In this vein, policies can be understood as 

overarching, as a decision to regulate or deregulate the sector can be viewed as a policy.  
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Policy 

Interviewees converge on the importance of policies in driving growth and adoption of cellular 

networks and FinTech solutions. According to the regulators in charge of the connectivity 

providers, liberalisation of the communications sector through licensing and privatisation was 

the primary key to the rapid proliferation of cellular networks within Nigeria. FinTech 

interviewees state that over the years, government policies have generally improved, especially 

the intentional push by the Central Bank of Nigeria (CBN) toward a cashless society: "the whole 

idea of the payment vision 2020 was to make Nigeria a cashless economy largely; Vision 2020 

is one of the most iconic moments in the development of the financial system in Nigeria and 

was crucial in expanding the industry" (P1). Beyond the importance of policies, there is the 

question of the effectiveness of policies, especially in driving accessibility. Based on the 

response of some interviewees, policies have been pretty effective in driving accessibility: "It 

wasn't until 2012 when the government deployed a policy to give subvention to farmers that 

mobile money became rapidly adopted there was a wallet that was deployed in 2012 that 

registered 17 million for farmers" (P1). Going forward, it would seem that connectivity 

providers and FinTechs anticipate less restrictive and more expansive policies, as typified by 

the comments of an interviewee, "I think that [open markets] may be the most radical policy 

decision that will drive a lot more adoption of services and products that will be delivered on 

5G" (P1). 

Regulations  

Regulation is generally seen as key, so much so that one of the interviewees asserts its 

antithetical dual nature by saying, "regulation plays both roles, first in aiding and at the same 

time hindering" (P13). Furthermore, there is a common agitation amongst the connectivity 

providers and FinTechs.  

The Nigerian context would be incomplete without a notion of corruption within the ranks. The 

position of several interviewees is that government, individuals or communities see the 

telecommunication sector as a cash cake in Nigeria, and every tier of the government wants a 

piece of this cake. The regulation topic underscores the government's importance as the 

principal stakeholder. According to an interviewee, "You know when it comes to Africa, 

Nigeria in particular, I mean everything depends on aligning with the government their 

objectives and their approval" (P10). In various outbursts, interviewees bear their grievances 

with the cost of licences and multiple taxations at different levels, and this is captured by an 

interviewee who said, "You know, many layers of taxation coming in from both the 

government, the community and even non-state actors trying to tax the operators out of the 

market as a result of the right of way" (P6). This upheaval is well gesticulated, so much so that 

a particular actor referred to the government as a "barrier to innovation" in his words, "I think 

the biggest barrier is government; I mean the cost of those licences... What you do is that when 

you create a licencing regime, and you make it so expensive, you've created what is called an 

entry barrier that will not allow innovative people without a lot of Money get into this space" 

(P1). 

4.1.4 Socio-economical Dynamics 

As implied by the nomenclature, the fourth aggregated dimension extracted from our analysis 

is akin to the collective social and economic dynamics of Nigeria and is captured in two major 

affiliated categories, namely: (1) Economy; (2) Society 
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Economy 

Regarding the Nigerian economy, income is the most prevalent theme. On this topic, one of our 

interviewees said, "no matter how beautiful or relevant the services are, if Nigerians are still 

not able to earn liveable income or liveable wage, then there's nothing to spend" (P1). From a 

needs assessment, a large portion of Nigerians is still poor. So, the capital required to put 

infrastructure in a poor community is considerably high compared to the revenue that can be 

made from that community. Commercially, it is expected that service providers will only deploy 

or make more investments when they are sure there is a return on their investment. This return 

on investment is a factor in how much people subscribe to that service. Thus, low purchasing 

power and inevitably non-existent disposable income for a large portion of Nigerians have been 

identified as a significant inhibitor to the spread of cellular networks, as well as the expansion 

of FinTechs. Based on this, some interviewees express pessimism about the large-scale 

adoption of 5G: "5G is not going to be for the masses, in the beginning, it's going to be for a 

certain class. Because not everyone can afford it" (P15); in the words of another interviewee, 

"if 5G doesn't come in affordably, right, there's not going to be any large-scale effect of it …like 

any material effect of it on the Nigerian population... like you're not going to move the needle" 

(P3). In acknowledgement of the economic realities and income disparities that exist within 

Nigeria, one of the FinTech interviewees articulated the strategic plan usually sought and 

implemented by similar actors, "even though today the rural environment is where we know 

that a larger percentage of the unbanked are, but the question is, how much money would you 

make if you build this infrastructure there? So rather, we'll go to cities where we have, you 

know, start small and then fan out from that" (P7). So, for many bottom-of-the-pyramid 

Nigerians, who are the bulk of the population, FinTechs will need to build things that sync with 

their actual spending and data capacity.  

Another major stumbling block to the Nigerian economy is the ravaging threat of insecurity. 

The menace of terrorism and banditry continues to plague the nation, spreading from one 

geopolitical zone to another. Vandalisation and destruction of telecom infrastructures is a 

problem; accordingly, all converge in their opinion that, at present, the most significant barrier 

to any investment in Nigeria is insecurity. 

Notwithstanding the hindrance mentioned earlier, interviewees still showcase a positive 

futuristic outlook regarding the possibilities of 5G on the Nigerian economy. According to an 

interviewee, "The possibilities are endless because the infrastructure will be available, the 

capabilities will be available; what it can be used to do will be limited by the imaginations of 

the developers and users in general" (P9). There is also an influx of foreign investment within 

the Nigerian FinTech space. According to an interviewee, "the faster the technology becomes, 

the easier it is for global companies to be able to offer services that Nigerians generally want 

or that make life easier for Nigerians" (P8). Hence, the expectation is that the pressure of foreign 

capital will force Nigerian entrepreneurs and business leaders to continue to innovate and drive 

more value. 

Interviewees generally look forward to seeing the advent of autonomous vehicles and e-

mobility. They are looking forward to a progressive impact of 5G on the Agricultural sector via 

mechanised and smart farming. They see clear transformative opportunities for 5G in the 

Nigerian education and health sectors in e-learning and e-health, respectively. This optimism is 

typified in the words of an interviewee, who said, "So, electronic health, electronic education, 

I'm hoping that even in the entertainment space, that our local content will be hosted locally, 
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more and more, as against being hosted internationally today and that farmers adopt technology 

for E-commerce" (P7). Interviewees see the emergence of 5G as a shift towards more 3-

dimensional oriented services that will not just rely on speed but also latency and connection 

density.  

Society 

Based on feedback from our interviewees, we see that 5G ignited paradoxical mindsets in 

Nigerian society concerning the Corona Virus Pandemic. There was a lot of talk in Nigeria that 

5G was a disconnected factor that caused COVID19, which caused some level of scepticism 

and apathy towards 5 G's introduction in Nigeria. However, in a bid to douse these 

apprehensions, one of our interviewees who serves as a regulator debunks this claim of a 

hazardous effect of 5G in his statement, "What World Health Organisation has said and what 

ITU has said or based on all the research is done that non-Ionised radiation from telecom 

infrastructures do not constitute any health hazard to humans" (P6). Like many other parts of 

the world, the pandemic changed the behaviour and attitude of Nigerians towards the internet 

and connectivity in general. As put by one of our interviewees, "COVID was a game changer 

in Nigeria because, before COVID, there was a need to visit bank branches physically, but 

during COVID, banks were closed, but transactions were much more than before COVID 

because people started adopting the digital platform being powered by technology" (P13). 

Hence, COVID proved to the Nigerian populace that virtual is possible and actualised. 

Nigeria has a large base of youths inclined to a more urban culture, with an affinity for social 

media. Also, the diffusion of online social interactions has eventuated increasing reliance of 

Nigerians on their mobile devices, particularly their mobile phones. Suppose Nigerians' culture 

of social media-driven dependency on mobile phones is effectively harnessed. In that case, it 

can lead to greater acceptance of 5G and Nigerians' accelerated adoption of FinTech solutions. 

As noted by one of our interviewees, "you know it's becoming a class thing to have you know 

your phone and being able to communicate and which phone are you using? Which services do 

you have? Are you on Snapchat and all of that? So, its culture is driving the adoption rates" 

(P6); and another interviewee says, "now because people are depending on their mobile than 

any other device, it means that mobile financial services can be extended to them" (P1). Beyond 

this, an interviewee also believes that FinTech could ride on the addictive nature of good data, 

according to him, "data exposed us to new ways of doing business …, the moment you've given 

someone perfect data, it's difficult for the person to go back" (P15). 

From a societal perspective, the level of digital literacy is also seen as an inhibitor to the 

adoption of cellular networks, as contained in a statement by another interviewee, "I don't think 

a lot of people are literate enough to understand the value of these technologies and what it can 

do for us and how it can benefit their lives" (P15). Beyond this, there are also some expressions 

of trepidation regarding the cybersecurity of the services offered via cellular networks, captured 

in the words of another interviewee, "most people are not up taking the services, and most 

people are scared of the services of digital services from this cellular network because they feel 

they are not safe" (P6); another interviewee had this to say, "security is important, right, so 

that's one big problem we have in terms of being able to secure transactions to make sure it's 

not hijacked" (P2). It is well documented within Nigeria that many Nigerians feel their data is 

unsafe and unprotected due to the system's rampage by internet fraudsters popularly called 

yahoo boys. Thus, Nigerians are very cautious, sometimes timid, about their online footprint. 
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Also, most Nigerians subscribe to multiple network providers regarding characteristic norms 

and habits. As commented by an interviewee, "Nigerians will have multiple SIM cards from 

multiple providers so that they have the flexibility if one is unreliable like you can try a different 

one." 

4.1.5 Technological Dynamics 

The fifth and final aggregated dimension that emerged from our data analysis has to do with 

technology. 

During our interviews, the most recurrently uttered word/alphabet was G (meaning generation). 

This thesis borders on cellular networks, specifically the Fifth Generation of cellular networks 

– 5G. Hence, it is unsurprising the generation connotation (1G, 2G, 3G, 4G & 5G) was used 

and enunciated most, over 500 times. 

Interviewees gesticulate and articulate the progressive nature of cellular networks and their 

capabilities. An interviewee speaks about how the adoption of mobile cellular networks has 

been pivotal in digital economic growth: "this [cellular network] has also helped to drive our 

creative industry. We now have more people participating in the creative industry on social 

media, Tik Tok, Instagram and Twitter. Essentially what that has done is that it has opened a 

huge market to retailers" (P8). Others explain that cellular networks have shrunk the gap 

between social strata and between service providers and their customers, as well as enhanced 

living in terms of communication and transaction. 

On the device side, interviewees explain the interdependent nature of technology. Cellular 

networks cannot exist in a vacuum to facilitate connectivity and communication. Accordingly, 

the characteristics of mobile devices within Nigeria have influenced and continue to influence 

engagement with cellular networks, as depicted by the utterances of an interviewee, "the more 

people have access to mobile phones, the better connectivity and the better the experience of 

our solutions" (P14) 

Beyond this, according to some interviewees, with 2G, there were limitations not just on the 

network side but also on the user equipment side. With 3G and more significant investments in 

connectivity, providers came more interactivity. Subsequently, these interviewees expect much 

more interactivity with 5G. 

According to some connectivity providers, while 5G will lead to the death of some services, it 

would also birth and driver novel services, as remarked by an interviewee; "so what that [5G] 

will do is that it'll allow service providers or businesses to do more and offer more and therefore 

grow because they'll be able to give more to their customers" (P3). Therefore, for these 

providers, 5G becomes an alternative for Nigeria to close the gap on non-existent fixed 

infrastructure and possibly the only cellular network alternative with comparable speed and 

latency to fibre networks in the present day. 

Interestingly, interviewees had variegated responses about the possible effect 5G could have on 

FinTech. For some, it optimistically reflects creative possibilities, as indicated by the utterances 

of an interviewee, "5G using all the beautiful underlying technologies should engender 

development or payment technologies and services" (P7); while others express more 

conditional optimism/realism, as also indicated by another interviewee, "I see a huge potential, 

but the question would always be is it fully realisable with cost and …that is what is going to 
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be key to seeing how 5G rollout plays in Nigeria" (P8), while others express more pessimistic 

viewpoints: "I don't believe that 5G is a key differentiator in defining where FinTech gets to" 

(P5), another says, "I wonder what services within our ecosystem or our economy that 5G will 

make any significant changes on" (P14). However, it is apparent that the only blocker to 

FinTech's not exploiting 5G is it is not being available. There is no doubt in the minds of most 

interviewees that 5G can significantly enhance the offering of FinTechs. However, due to 

Nigeria's unique nature, many interviewees opine that Nigeria is not where 5G can 

comprehensively actualise its promise nor deliver on anticipated use cases. Hence, getting the 

entire country connected first, whether 2G or 3G, is more critical than 5G because the very 

complex applications that need 5G are still not generally accessible to everyone. This is where 

lower-end cellular networks like 2G still have a pivotal role in the Nigerian context; 2G 

becomes a technology that can still be used and adapted in the FinTech space via unstructured 

supplementary service data (USSD) protocols. 

Though the extent and importance of 5G to the FinTech is debatable, what is not in doubt is the 

undeniable importance of connectivity to the FinTechs. FinTech services are predominantly 

value-added and service-oriented, and the bedrock necessary to add value is the networks 

provided by telecommunications companies (i.e., cellular networks). Financial technology is 

all about connectivity. As acknowledged by an interviewee, "what we need is connectivity in 

the basic service offering, that is what the FinTech is using" (P4); hence, what is recognised 

and reiterated by all FinTech interviewees is that for you to be able to push payment from one 

person to another, you need the network infrastructure and that if FinTechs are looking at 

substantial digital adoption of their services, connectivity is the critical factor. Cellular 

networks have enabled a lot of efficiencies in the way people make payments in the way people 

access formal banking services in Nigeria. 

At this juncture, delving deeper into the relationship between cellular networks and FinTechs, 

we see a current possible over-dependence of FinTechs on cellular networks. The evolution of 

cellular networks has quietly driven the adoption of digital solutions across Nigeria. One of the 

interviews affirms, "without network infrastructure, we couldn't have been able to achieve the 

financial services we have today" (P7). The penetration of cellular networks, especially in rural 

areas, has, in turn, led to more uptake of digital financial services. Another interviewee 

reaffirms that if the connectivity provider experience downtime within a service area, the 

FinTechs operating within that locality will inevitably experience lags in their service delivery. 

So, the advent of cellular networks has significantly improved how people make payments. The 

kind of features that can be built into the products. FinTechs are offering has also improved 

because they know the network can handle it. In the words of an interviewee, "... some of these 

things would not have been possible five years ago... we can add features to the products that 

will enable the customers to do more" (P2). 

Before the advent of FinTech in Nigeria, it was challenging to have a single point of entry for 

all kinds of payments; after the emergence of FinTech as an option, it became a world of 

incredible possibilities. A significant challenge in FinTech today is the incidence of 

obsolescence. As an interviewee stated, "whatever you think is exciting today will be obsolete 

tomorrow" (P1). 

Connectivity speed is highly sought after and a significant differentiator between the cellular 

network generations, as illustrated by an interviewee, "so irrespective of whether it's 3G or it's 
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4G or whether it's 2G or GSM. The only difference is in my own opinion, between those things 

is the fact that you know what 4G is faster than 3G" (P4). FinTechs want to see the transaction 

completed in milliseconds without any waiting time for transaction completion on the part of 

the customers. Hence, speed becomes a vital network characteristic. As put by one of our 

interviewees, "like we say the internet is a leveller, you understand and imagine ultra-fast 

internet with fantastic latency should be the ultimate leveller" (P15). By another interviewee, 

"the coming in of 5G is expected to solve two major areas: speed of transactions and security 

of transactions" (P13). With the emphasis on speed, it is expected that the eMBB use case 

associated with 5G would act as the throttle for its permeation through the FinTech space. The 

significant help that the financial services will enjoy from 5G is the improved latency, 

scalability of the system and efficiency that the system brings. It will be significantly easier to 

optimise using 5G and solve the payment processing challenges faced by FinTechs. Thus, in 

the FinTech industry, when it comes to the hopes for 5G, they are looking forward to a spectrum 

with minimal interference and more extended reach with the propensity to drive profitability.  
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5. Discussion 

Based on the above results, we discuss some essential observations and explore them 

theoretically, leveraging significant technological system dynamics and scenario frameworks 

to derive a forecast map of 5G’s possibilities within FinTech in Nigeria. We devote a section 

to presenting the salients and reverse salients (drivers and barriers) of the sociotechnical system 

– the Nigerian FinTech industry; followed by the action priorities and critical uncertainties 

identified; and conclude it with a 2X2 scenario matrix of the core uncertainties to discern trends 

expected to manifest as our ecosystem actors interact based on the new technology (5G). We 

also employ Mendelow’s matrix to determine the ecosystem actors’ potential to influence the 

forecasted patterns of trends and categorise these stakeholders according to the engagement 

level required. 

The ideology behind engaging with and utilising this framework is to examine and understand 

the experiences, roles, and individual characteristics of the assortment of ecosystem actors, as 

well as explore the idiosyncratic dynamics amongst these actors and groups, who wield and can 

significantly influence the success and failure of 5G’s development within the Nigerian 

financial technology sphere. 

5.1 Sociotechnical systems approach for analysing the Nigerian FinTech 

Industry progress 

  

5.1.1 System Goal  

Ecosystems are systems comprised of technical and social subsystems evolving towards a 

system goal centred around value creation (Sahal, 1981). While actors within a system may be 

ambitious, their activities are regulated. Hence, it is safe to consider actors' ambitions and 

regulators' policies when deciding on a system goal, as these unique subsystems' purposes 

constitute the larger system goal. 

In Nigeria, there are existing regulations and regulatory bodies for the services rendered by 

FinTech companies. Although these regulations were mainly set up for the traditional financial 

service providers, they have been amended to encompass the various services FinTech start-

ups provide or seek to provide. It is thus plausible to state that the regulatory bodies are trying 

fast to catch up and match the innovation in the FinTech industry, which is akin to Hughes' first 

phase of the different stages that technological systems pass through as they evolve towards a 

system goal – Invention and Development. In our case, we see the Nigerian FinTech industry 

– a sizeable sociotechnical system passing through invention and development, which 

recognises the activities of inventors and entrepreneurs (Hughes, 1983), with regulators having 

to adapt and update policies to match their innovation.  

In line with its mandate, as encapsulated in the Central Bank of Nigeria (CBN) Act, 2007, the 

CBN regulates the Payments System. Hence, the рауmеnt and рrосеѕѕing aspect of the FinTесh 

sector, which hаѕ ѕhоwn the most growth and ѕuссеѕѕ thus far, is primarily governed by the 

ѕаmе gеnеrаl framework аѕ are traditional financial institutions providing оfflinе financial 

ѕеrviсеѕ, e.g., mоnеу/рауmеnt transfers, сlеаring, ѕwitсhing, ѕеttlеmеnt еtс. (Koroye, 2019). 

The CBN achieves this through the CBN Guidelines on Mobile Money Services in Nigeria 

(created in 2015), as well as the CBN guidelines on Operations оf Elесtrоniс Payment Channels 
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in Nigеriа, the CBN Guidеlinеѕ on Intеrnаtiоnаl Money Trаnѕfеr Sеrviсеѕ in Nigeria and other 

regulations in force (ibid). Aside from the rules from CBN, the FinTech space in Nigeria is also 

heavily regulated by the National Information Technology Development Agency (NITDA) 

Guidelines on Data Protection 2019, License Framework for Value Added Service by the 

Nigerian Communications Commission (NCC), Money Lenders Law of States, Registration of 

Telephone Subscribers Regulations 2011 by NCC, Money Laundering (Prohibition) Act 2011, 

Terrorism (Prevention) Act and CBN's Anti-money Laundering/combating the financing of 

terrorism policy and procedure manual (Koroye, 2019). Thus, the primary regulators are CBN, 

NITDA, and NCC. 

The CBN, complemented by the Nigeria Deposit Insurance Corporation (NDIC), provides the 

necessary oversight function to ensure the efficiency and effectiveness of the payments system. 

Besides, in line with the CBN's Payment Systems Vision 2020 (PSV 2020), which identified a 

series of recommendations to increase the resilience of the payment system infrastructure and 

work-streams to encourage the usage of electronic payment methods, the CBN Governor, 

Godwin Emefiele, recently identified eight new industry verticals as the new focus aimed at 

advancing the adoption of electronic payments in Nigeria (Nelson, 2015). They are: 

• Agriculture sector: The goal is to develop electronic payment methods to support the 

value chain from inputs to tertiary production and supply. In contrast, a cashless model 

for Smart Cities will be created.  

• The smart cities scheme will focus on existing and "greenfield cities" to reduce the use 

of cash for payment in retail outlets, transportation, and food. 

• The government's cash flows would be reformed to ensure the adoption of end-to-end 

electronic channels for government payroll management, contractual expenditures, and 

revenue collections. 

• In hotel and entertainment, CBN plans to work with major hotels and other key 

entertainment centres like restaurants, cinemas, and sports centres to promote the cash-

less initiative. 

• Under the transportation sector, he said the new focus would develop strategies for 

getting the public to pay for transportation (inter-city and intra-city) electronically. At 

the same time, a pilot implementation would be organised with various transportation 

companies.  

• Other areas of focus include education, health and bill payments and direct debits by 

designing and developing channels with components such as grants, scholarships, 

consultancy services, Internally Generated Revenue (IGR), tuition and administrative 

fees, provision of personal and medical information and payments for health and 

medical assistance and driving the current initiative for bill payments like insurance, 

pensions, telecommunications, Cable TV, and utilities to a conclusion (ibid). 

Thus, the Central Bank of Nigeria's strategies revolve around two primary (subsystem) goals: 

• Deepen financial inclusion 

o Foster greater financial inclusion using digital channels 

• Simplify payments for a cashless society 

o Support local and cross-border payments for businesses and firms 

o Provide a reliable channel for remittance inflows into the country (Sun News, 

2022). 
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NITDA is the official Government body that develops and regulates Information Technology 

in Nigeria. NITDA is committed to implementing the National Digital Economy Policy to 

transform Nigeria into a leading digital economy providing quality life and digital economies 

for all. According to The NITDA Act (2007), its (subsystem) goal is: 

• Create and maintain a practical framework for the planning, research, development, 

standardization, application, coordination, monitoring, evaluation and regulation of 

Information Technology practices, activities and systems in Nigeria.    

The Nigerian Communications Commission (NCC) is the national regulatory agency for the 

telecommunications business in Nigeria. Through its numerous functions, which include the 

provision of licenses and imposition of their terms and conditions, and determination of services 

eligible for licensing, the agency aims to execute its (subsystem) goal of: 

• Making an enabling atmosphere for competition among operators within the 

telecommunications business 

• Guaranteeing the availability of qualitative and economic telecommunication services 

in Nigeria 

Based on Hughes's (1983) postulation, it is safe to reiterate that the Nigerian FinTech 

sociotechnical system is within the invention and development phase in its evolution towards a 

system goal. As such, the system goal should seek to consolidate the industry's development in 

the current stage, primarily in the country's three major cities, as discussed by some 

interviewees – Lagos, Abuja and Port Harcourt; to ensure the technology transfer (2nd phase) 

from the major cities to others, and establish the industry's growth and expansion (3rd phase) 

by optimising the system's productivity and efficiency. Hughes (1983) notes that by this phase, 

the system depends on the satisfactory evolution of its subsystems' (actors and regulators) 

performance in line with their goals. 

According to (Businessday, 2020), Banking in Nigeria remains an attractive sector, with over 

$9 billion in value pools. However, many consumers are underserved, as about 60 million 

Nigerians do not have a bank account. With a high financial exclusion rate, especially in rural 

areas, due to the inability of residents to afford services or the lack of access to services, 

Nigeria's financial inclusion gap created an opening that FinTechs have quickly taken 

advantage of (ibid). Many of Nigeria's FinTech companies provide enhanced value by 

addressing pain points through affordable payments, quick loans, and flexible savings and 

investments. FinTechs have shown tremendous innovation in their financial product 

development, designing functional, convenient, and affordable financial products and services 

for millions of Nigerians. According to Tunde Olanrewaju, a Senior Partner with Mckinsey & 

Company London, "In the process, they have created a multiplier effect across the economy, 

unlocking new business models beyond financial services, fuelling the growth of e-commerce, 

increasing the STEM talent pipeline, and moving the needle on progress towards the country's 

development goals". 

Despite the impressive gains of Nigeria's FinTech industry, a recent report by Mckinsey says 

there is still sufficient room for growth in the young sector. They believe that the primary reason 

Nigeria's FinTech industry has not reached its full potential is that most FinTech companies 

have not introduced new customers to the banking system. Instead, they often target early 

adopters, i.e., existing banking users and other financial services. Mckinsey & Company 
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believes there is an untapped opportunity to convert the underbanked and unbanked to FinTech 

solutions and unlock these promises' economic and social benefits (ibid). 

Nigeria still faces a significant financial-inclusion challenge, with more than 36 per cent of the 

country's population of around 200 million people excluded from the formal financial sector. 

Similarly, Nigeria's FinTech industry accounted for only about 1.25 per cent of retail banking 

revenues in 2019. Hence, for Nigeria's FinTech industry to reach its enormous potential, its 

system goal is summarized as follows: 

• Provide modern, universal, efficient, reliable, affordable, and easily accessible financial 

services throughout Nigeria that ensure financial inclusion by catering to the banked, 

underbanked, and unbanked. 

• Attract and encourage local and foreign investments in the Nigerian FinTech industry 

that enable economic and social development. 

• Introduce innovative, secure services and practices in the industry by international best 

patterns and trends. 

• Ensure fair competition in all sectors of the Nigerian FinTech industry and encourage 

the participation of Nigerians in the ownership, control, and management of FinTech 

companies and organisations. 

5.1.2 Salients 

The development of sociotechnical systems relies on reciprocated and interdependent cause and 

effect processes amongst social and technical components or sub-systems. Hence, we may 

describe sociotechnical systems development as co-evolutionary, where the balanced co-

evolution of the sub-systems carries significance in establishing desired system's progress 

towards its goal.  

Consequently, a sub-system that evolves sufficiently contributes positively to collaborative 

development. Hughes names these supportive components that assist a sociotechnical system 

in achieving its development goals as "salients" (Hughes, 1983; Hughes, 1987). 

Salients identified from our study in the development of the Nigerian FinTech industry include: 

1. Coverage/ Presence of cellular network infrastructure 

2. Price/ Availability of End user devices and Technology sophistication 

3. Digital literacy skills 

4. Urbanization/ Rural-Urban migration 

5. Population/ Market size 

6. Socialization/ Need to communicate 

7. Financial inclusion 

8. Competition amongst Telcos/ Asian brand's entry 

9. SME wave/ Expansion to B2B models 

10. The influx of e-commerce businesses 

11. Collaboration amongst FinTechs and Stakeholders 

12. Government policies geared towards open markets 

13. The influx of foreign capital investment 

14. COVID/ Necessary switch to virtual digital platforms 

15. Growth of social media culture/ Large youth population 

16. Multiple brand subscription norm/ Habit of flexibility 
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17. Social media/ Cellular network development 

5.1.3 Reverse Salients 

Conversely, a sub-system that develops at an insufficient pace relative to the more extensive 

sociotechnical system prevents the system from achieving its targeted goals. Hughes names 

these complex components of inadequate development “reverse salients” (ibid). 

Reverse salients identified from our study in the development of the Nigerian FinTech industry 

include: 

1. Coverage 

2. Rural-urban migration/ Urbanization 

3. Government regulations concerning Right-of-Way and ease of access 

a. Multiple taxations 

b. Cost of licences 

4. Low purchasing power 

5. Insecurity/ Vandalization of infrastructure 

6. Public perception of the hazardous effect of 5G 

7. Low digital literacy 

8. Cybersecurity/ Internet fraud 
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Figure 5-1: Graphical representation of salients and reverse salients 

5.1.4 Critical Problems 

Companies may seek growth opportunities in emerging markets in line with their growth and 

expansion strategies. However, it is often difficult to determine the efficacy of such 

investments. Conversely, postponing certain investments until the future becomes clear can 

create a first mover advantage for competitors and new entrants. Investments with great 

Uncertainty require using an adequate framework like scenario planning. Scenario planning 

involves identifying a specific set of tensions and probable “realities” of trends that might 

happen in the future of a business. 

Having examined various stakeholders’ perspectives on future developments in the Nigerian 

FinTech industry and determined the factors potentially influencing the future of the sector 

from both primary and secondary data, we now seek to evaluate these factors in terms of their 
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degree of Uncertainty and potential Impact on the industry’s performance towards its 

development (system) goal by using an Impact/Uncertainty Grid. This enables us to identify 

possible changes in the microenvironment, as well as evaluate weak signals, action priorities 

and critical uncertainties. 

The Impact/Uncertainty Grid is a matrix with two dimensions: potential Impact (for future 

performance) on the x-axis and Uncertainty on the y-axis. We aim to cluster the relevant factors 

we identified in the salient and reverse salients analysis into weak signals, action priorities, and 

critical uncertainties. While weak signals act as initial indicators of future environmental 

changes, action priorities embody predetermined elements/trends that are relatively stable or 

predictable. Critical uncertainties are incredibly influential as they are vital to a system’s future 

success and are highly unstable or unpredictable.  

Therefore, based on our analysis, the most influential factors identified as indicated in Figure 

5-2 are: 

 

Figure 5-2: Impact/uncertainty grid of the Nigerian FinTech industry drivers and barriers 

 

Table 4: Most influential factors in the Nigerian FinTech industry’s development 

S/No Factors Key 

  Salients   

1 Urbanization/ Rural-Urban migration  D 

2 Government policies geared towards open markets  L 

3 Influx of foreign capital investment  M 
 

Reverse salients   
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4 Coverage  R 

5 Rural-urban migration/ Urbanization  S 

6 Government regulations concerning Right-of-Way and ease of access  T 

7 Low purchasing power  W 

8 Insecurity/ Vandalization of infrastructure  X 

 

5.2 Scenario Framework 
An essential aspect of building a Scenario Framework is developing a scenario matrix. The 

scenario matrix is based on two core uncertainties derived from the most critical uncertainties 

identified above. The two core uncertainties serve as scenario dimensions and form the basis 

for developing a scenario matrix and formulating scenarios. 

After careful consideration of the most critical uncertainties identified above, we grouped 

them into two core uncertainties, as shown in Figure 5-3 and Figure 5-4 below: 

 

Figure 5-3: Grouping of critical uncertainties 

 

Figure 5-4: Grouping of critical uncertainties showing relevant stakeholders 

Having derived "Urbanization/ Rural-Urban migration" and "Government policies and 

regulations" as the two core uncertainties to influence the trends or possible futures of 5G 

adoption and its impact on the development of the FinTech industry in Nigeria, we then develop 

a scenario matrix and formulate four scenarios with sharply contrasting futures and varying 

degrees of the dominance of the two core uncertainties; (1) the scenario where both core 

uncertainties dominate; (2) the scenario where the first core uncertainty dominates; (3) the 
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scenario where the second core uncertainty dominates; and (4) one with both drivers present 

but not dominating. This 4th scenario is referred to as the baseline, a future with business-as-

usual. As previously mentioned in the Methodological Limitations section, the scenarios are 

the different directions in which a critical uncertainty may play out. They provide different 

paths to the research purpose and reveal pertinent implications that fundamentally change the 

5G ecosystem and business environment. 

Hence, it is essential to follow the following steps in generating trends or possible futures from 

the scenario matrix; (1) Give each scenario a creative and concise name; (2) Brainstorm the 

future state by writing short, consistent stories about the future; (3) Determine implications of 

each scenario relative to the research purpose; (4) Summarize future trends identified. The plan 

is not to choose amongst the scenarios or rank the probability of their occurrence. Instead, 

consolidate them to help form a better understanding of Nigeria's Telecom and FinTech 

business environment and to recognize which trends are in play at any given time. 

5.3 Scenario Matrix 

 

Figure 5-5: Scenario matrix 

Keywords: Migration; Urbanization; Population; Income; Coverage; Government 

regulations; Right of way; Insecurity/ Vandalism; Economic situation; Income; 

Affordability; Foreign Investment 

The population of Nigeria, the most populous nation in Africa, has been on the rise. The country 

has a large, vibrant youth population faced with a difficult economic situation, which has made 

the country the poverty capital of the world, with a combined unemployment and 

underemployment rate of over 55%. This financial hardship has led to the mass movement of 
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youths from rural areas to urban cities (primarily Lagos, Abuja, and Port Harcourt) in search of 

more opportunities/income and better living standards. Consequently, the resulting population 

surge in the major cities has attracted more capital investments from telecom companies and 

foreign FinTech companies within these regions since they are businesses of demand. The rural-

urban migration goes against the government’s goal of driving financial inclusion through 

connectivity in rural and less developed areas. However, the investments alternately create more 

jobs in the major cities, though they are inarguably inadequate for the working population. Also, 

while some people arrive in the urban areas with virtuous ambitions for the labour market, 

others come in with criminal intentions, and some are compelled into crime due to scarce 

opportunities. No matter the divide, one everyday illegal activity within the Nigerian telecom 

industry is stealing and vandalising cellular infrastructure. This ugly situation hits hard on 

telecom companies who already face challenges with government regulations, including taxes 

and obtaining right-of-way, in setting up network infrastructure required for their services and 

those of FinTech companies. 

In the table below are the past and current predominant trends identified, which we have further 

classified into three groups, namely: (1) Financial/Fiscal/Economic; (2) Social; and (3) 

Commercial/Entrepreneurial. Financial/Fiscal/Economic trends are activities related to 

government revenue. Social trends relate to society, and trends that fall under the 

Commercial/Entrepreneurial group are concerned with commerce and business. 

Table 5: Past and current predominant trends concerning cellular network development 

S/No Financial/Fiscal/Economic Social Commercial/Entrepreneurial 

1 The rapid proliferation of 
cellular networks due to 
licensing and privatisation of 
the communications sector 

Corruption within the ranks 
in the telecom business 

Prioritised telecom services 
investment in regional 
commercial centres and 
significant metropolis like 
Lagos, Abuja, and Port 
Harcourt 

2 Vision 2020: Push by the 
Central Bank of Nigeria 
(CBN) for a cashless 

Inflation and decrease in 
disposable income for a 
large portion of Nigerians. 

No or little cellular 
infrastructure investment within 
rural areas and minor cities 

3 Mobile money adoption due 
to a government subvention 
for farmers in 2017 

High rate of vandalisation 
and theft of cables, fibres, 
and other telecom 
infrastructures 

Limited FinTech services within 
rural areas and minor cities 

4 Price-centric government 
regulations like high licence 
costs and heavy taxes for 
right-of-way 

A black market for stolen 
telecom infrastructure 
parts 

The inability of FinTech 
companies to provide services 
within areas lacking 
connectivity 

5 Agitation amongst the 
connectivity providers and 
FinTechs concerning the 
high price of licences and 
multiple taxations at various 
levels 

Passive income model for 
property owners through 
landed property lease for 
telecom infrastructure 

High entry barrier to play in the 
telecom/connectivity business 

6  Perception of older 
networks (primarily 2G) as 
“cellular network for all” 
since it requires minimal 
resources compared to 
their successors 

Scale-up/Expansion of 
FinTech companies’ services 
within major Nigerian cities 

7  Increase in public 
trust/perception of local 

Reduction of traditional banks’ 
revenues 
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FinTech brands based on 
foreign investments 

8   Increase in labour market 
activities: Poaching of Finance 
and IT professionals from 
top/existing firms by new 
FinTech players 

 

5.3.1 Scenario 1: Consolidation and expansion of IT/FinTech operations in 

major cities 
Stakeholders within the FinTech industry foresee that in a business environment where 

urbanisation/ rural-urban migration dominates, population growth in major cities will increase 

with an attendant population dip in rural areas. Consequently, the population and demand surge 

should attract more capital investments from telecom companies and foreign FinTech 

companies, thus resulting in optimised coverage/connectivity in major cities at the expense of 

rural areas. However, with a concurrent dominance of government regulations concerning right-

of-way taxes, licence costs, etc., viz-a-viz the government’s drive for financial inclusion, we 

foresee more accommodating rules to support capital investments in the major cities. Such 

policies should impact the purchasing power of the average Nigerian resident positively. Still, 

they may not affect the insecurity/vandalisation of infrastructure as the latter has more of a 

political connotation than an economic one. 

The future predominant trends that we have identified to play out include: 

Table 6: Scenario 1 future predominant trends 

S/No Financial/Fiscal/Economic Social Commercial/Entrepreneurial 

1 Increased foreign 
investments in Nigerian 
FinTech companies 
 

Increased migration to 
major cities 
 

Increase in marketing and 
advertising by FinTech 
companies as they seek to 
consolidate and expand their 
operations in the major cities 
 

2 Frequent calls by regulators 
for roundtable stakeholder 
discussions with Telecom, IT 
and Financial (FinTech) 
players to come up with more 
value-adding policies as well 
as create effective roadmaps 
that align with the 
government’s drive for 
financial inclusion 

Increase in passive 
income for property 
owners through landed 
property/space lease for 
telecom infrastructure 
since 5G transmitters are 
required in bulk as they 
cover short distances 

Increase in labour market 
competition by FinTech players 
to land the best (limited) talents 
within Finance and IT 

3 Government policies that 
accommodate SMEs and 
reduce the entry barrier into 
the Telecom and FinTech 
business environment 

A rise in the rate of 
vandalisation and theft of 
cables, fibres, and other 
telecom infrastructures  

Increase in revenue of FinTech 
companies 
 

4 A rise in smart city projects in 
major cities 

A black market for stolen 
telecom infrastructure 
parts 

Decrease in revenue of 
traditional banks/ financial 
service providers 

5 Deflation/ reduction of the 
general level of prices in the 
Nigerian economy 

Passive income model for 
property owners through 
landed property lease for 
telecom infrastructure 

Training of ICT professionals 
on 5G technology and 
infrastructure 
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6 Increase in the value of the 
Naira over time 

Perception of older 
networks (primarily 2G) as 
“cellular network for all” 
since it requires minimal 
resources compared to 
their successors 

Increase in collaborations and 
convergence of resources by 
major and more minor players 
to achieve cost-efficiency due 
to a rise in demand 

7  Increase in public 
trust/perception of local 
FinTech brands based on 
foreign investments 

Competitive cellular and 
FinTech service rates/tariffs 
due to more players 

8   Capital investment in cellular 
infrastructure in the major cities 

9   Decrease in prices and 
discounted sales of older 
technology mobile phones and 
devices 

10   Introduction and increase in the 
availability of 5G mobile 
phones, devices, and 
accessories 

11   Introduction of high tech/digital 
security feature on telecom 
infrastructure 

12   Increase in innovative services 
within IT, FinTech and 
complementary fields by 
entrepreneurs to leverage the 
optimised coverage/ 
connectivity 

 

Mendelow’s matrix for Scenario 1 

As previously stated, Mendelow’s Matrix is a tool to analyse stakeholders and their attitudes 

by considering their interest level in a process and the likelihood of influencing the process 

using their power. We aim to identify what stakeholders would act as 

contributors/collaborators, influencers, beneficiaries/recipients, or claimants (Miles, 2017) to 

the above-forecasted trends and define the ideal engagement level. See Table 8 in the Appendix 

for the complete Table showing factors, relevant stakeholders and their Interests and Power 

levels. 

In Scenario 1, the two core uncertainties which serve as scenario dimensions are dominant. 

Hence, all stakeholders in their constituent critical uncertainties, as shown in Figure 5-6 are 

relevant and can influence the forecasted processes/trends. Also, each stakeholder’s influence 

in the scenario combines their interest level and power in the critical uncertainties.  

The matrix below reveals that the following stakeholders: Regulators/ Policy Makers 

(Regulators), Technology Providers (Infrastructure Companies); Connectivity Providers 

(Telcos); and Digital Service Providers (FinTech) exert the most significant influence on the 

processes. Their participation is crucial to how the trends or possible futures play out. They are 

vital players acting as contributors/collaborators and influencers and must be engaged closely 

through the entire process within this scenario. Conversely, Connectivity Providers (5G 

Licensee); and Entrepreneurs, although having a stake in the process, do not need to be engaged 

or participate. Minimal effort is required here as they act as claimants and 

beneficiaries/recipients. 
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Figure 5-6: Mendelow’s matrix for scenario 1 stakeholders 

 

5.3.2 Scenario 2: Urbanization for an inflated economy 

In a business environment where urbanisation/ rural-urban migration dominates government 

policies and regulations, our study reveals the possible futures described for the former core 

uncertainty: population surge, foreign capital investments, and optimised coverage in major 

cities. However, a lack of government regulations that do not address the FinTech stakeholders’ 

challenges identified, such as huge taxes on the right-of-way and high license costs, may not 

limit capital investments from telecom and FinTech companies but could see the affected 

companies transfer the high price of operations to consumers of their services thus resulting in 

increased cellular service rates/tariff. Besides, deficiencies in government policies that maintain 

the high entry barrier into the Telecom and FinTech business environment would hurt 

competition and innovation. 

The future predominant trends that we have identified to play out include: 
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Table 7: Scenario 2 future predominant trends 

S/No Financial/Fiscal/Economic Social Commercial/Entrepreneurial 

1 Increased foreign 
investments in Nigerian 
FinTech companies 
 

Increased migration to 
major cities 
 

Increase in marketing and 
advertising by FinTech 
companies as they seek to 
consolidate and expand their 
operations in the major cities 
 

2 Increased entry barrier in the 
Telecom and FinTech 
business environment 

Increase in passive 
income for property 
owners through landed 
property/space lease for 
telecom infrastructure 
since 5G transmitters are 
required in bulk as they 
cover short distances 

Increase in labour market 
competition by FinTech players 
to land the best (limited) talents 
within Finance and IT 

3 Inflation/ rise of the general 
level of prices in the Nigerian 
economy 

A surge in the rate of 
vandalisation and theft of 
cables, fibres, and other 
telecom infrastructures  

Increase in revenue of FinTech 
companies 
 

4 Decrease in the value of 
Naira over time 

 Decrease in revenue of 
traditional banks/ financial 
service providers 

5   Training of ICT professionals 
on 5G technology and 
infrastructure 

6   Increase in cellular and 
FinTech service rates/tariff 
making certain data services 
accessible by only the upper 
and upper-middle classes 

7   Capital investment in cellular 
infrastructure in the major cities 

8   Introduction and increase in the 
availability of 5G mobile 
phones, devices, and 
accessories 

9   Introduction of high tech/digital 
security feature on telecom 
infrastructure 

 

Mendelow’s matrix for Scenario 2 

In this Scenario, Urbanization/ Rural-urban migration is the dominant core uncertainty and 

serves as the vital scenario dimension. Hence, the stakeholders in the critical uncertainties D, 

S, and R, as shown in Figure 5-7 are relevant to Scenario 2 and can influence the forecasted 

processes/trends. Likewise, each stakeholder’s influence on the scenario is obtained from their 

interest level and power in the constituent critical uncertainties.  

The matrix below reveals that Technology Providers (Infrastructure Companies), Connectivity 

Providers (Telcos); Digital Service Providers (FinTech); and Regulators/ Policy Makers 

(Regulators) exert the most significant influence on the processes. Their participation is crucial 

to how the trends or possible futures play out. They are vital players acting as 

contributors/collaborators and influencers and must be engaged closely through the entire 

process within this scenario. Also, it is essential to note that Regulators/ Policy Makers 
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(Regulators) only narrowly remain within the Key Player section, as it is heavily skewed 

towards the High Power, Low Interest group. While stakeholders in the latter are not considered 

vital players, it is essential, however, that they be kept satisfied, and their needs met. 

Conversely, the Entrepreneur, like in the initial scenario, does not need to be engaged or 

participate. Minimal effort is thus required here as they act as beneficiaries/recipients. 

 

 

Figure 5-7: Mendelow’s matrix for scenario 2 stakeholders 

 

5.3.3 Scenario 3: Innovation for a free market 

In a business environment where government policies and regulations dominate urbanization/ 

rural-urban migration, our study reveals the possible futures earlier described for the former 

core uncertainty: innovation-focused, open, and accommodating rules that reduce the entry 

barrier for small and medium-scale players into the Telecom and FinTech business environment 

while supporting capital investments in major and other cities in line with the government’s 

drive for financial inclusion. Such policies should impact the purchasing power of the average 

Nigerian resident positively. Likewise, a reversal in the rural-urban migration trend would 

ensure a substantial population in other cities and attract foreign capital investments resulting 

in improved coverage and living standards. 
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The future predominant trends that we have identified to play out include: 

Table 8: Scenario 3 future predominant trends 

S/No Financial/Fiscal/Economic Social Commercial/Entrepreneurial 

1 Increased foreign 
investments in Nigerian 
FinTech companies 
 

Increase in migration from 
major cities to other areas  

Expansion of FinTech services 
to minor cities 
 

2 Frequent calls by regulators 
for roundtable stakeholder 
discussions with Telecom, IT 
and Financial (FinTech) 
players to come up with more 
value-adding policies as well 
as create effective roadmaps 
that align with the 
government’s drive for 
financial inclusion 

Increase in passive 
income for property 
owners through landed 
property/space lease for 
telecom infrastructure 

Increase in labour market 
competition by FinTech players 
for scarce IT talents 

3 Government policies that 
accommodate SMEs and 
reduce the entry barrier into 
the Telecom and FinTech 
business environment 

A rise in the rate of 
vandalization and theft of 
cables, fibres, and other 
telecom infrastructures  

Increase in revenue of FinTech 
companies 

4 Introduction of smart city 
projects in minor cities 

 Competitive cellular and 
FinTech service rates/tariffs 
due to more players 

5 Deflation/ reduction of the 
general level of prices in the 
Nigerian economy 

 Training of ICT professionals 
on 5G technology and 
infrastructure 

6 Increase in the value of the 
Naira over time 

 Increase in collaborations and 
convergence of resources by 
major and more minor players 
to achieve cost-efficiency over 
a wider coverage area 

7   Capital investment in cellular 
infrastructure in minor cities 

8   Increase in sales of older 
technology mobile phones and 
devices in minor cities 

9   Introduction of high tech/digital 
security feature on telecom 
infrastructure 

10   Increase innovative services 
within IT, FinTech and 
complementary fields by 
entrepreneurs aimed at the 
unbanked and underbanked to 
gain significant market share 

 

Mendelow’s matrix for Scenario 3 

Here, Government policies and regulations take centre stage as the dominant core uncertainty 

and serve as the vital scenario dimension. Hence, the stakeholders in the critical uncertainties 

L, T, M, W, and X, as shown in Figure 5-8 are relevant to Scenario 3 and can influence the 

forecasted processes/trends. Likewise, each stakeholder’s influence on the scenario is obtained 

from their interest level and power in the constituent critical uncertainties.  
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The matrix below reveals that Regulators/ Policy Makers (Regulators) are the sole key player 

and exert the most significant influence on the processes within this scenario. Their involvement 

is crucial to how the trends or possible futures play out. They must be engaged closely 

throughout the entire process within this scenario. The trio of Digital Service Providers 

(FinTech), Technology Providers (Infrastructure Companies), and Connectivity Providers 

(Telcos) fall within the Low Power, High-Interest group. Considering these stakeholders and 

keeping them informed of the process development is essential. Also, it is important to note 

that Digital Service Providers (FinTech) pushes towards the Key Player frontiers, thus implying 

more relevance should be attached to it than the other two stakeholders. However, like the 

Entrepreneur in the previous scenario, Connectivity Providers (5G licensees) do not need to be 

engaged or participate. It is the least essential stakeholder and thus requires minimal effort. It 

is necessary here. 

 

 

Figure 5-8: Mendelow’s matrix for scenario 3 stakeholders 

5.3.4 Scenario 4: Innovation for a constrained market 

A business environment where neither urbanisation/ rural-urban migration nor government 

regulations dominate implies a reversed migration trend from urban to rural areas without 

adequate government policies and regulations to drive the economy in such regions. Ideally, 

population growth in minor cities should attract more capital investments from telecom 
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companies and foreign FinTech companies, thus resulting in optimised coverage/connectivity 

and better living standards in rural areas. However, a concurrent deficiency in government 

regulations concerning right-of-way taxes, licence costs, etc., would result in a high cost of 

operations for telecom and FinTech companies relative to the population/demand. Thus, our 

study reveals that stakeholders foresee scepticism toward foreign capital investments despite 

the substantial population growth in these regions. 

The future predominant trends that we have identified to play out include: 

Table 9: Scenario 4 future predominant trends 

S/No Financial/Fiscal/Economic Social Commercial/Entrepreneurial 

1 Increased entry barrier in the 
Telecom and FinTech 
business environment 

Increase in migration from 
major cities to other areas 

Increase in labour activities 
within areas not requiring 
cellular network 
 

2 Inflation/ rise of the general 
level of prices in the Nigerian 
economy 

Accessibility of specific 
data services by only the 
upper and upper-middle 
classes due to high 
rates/tariff 

Increase in revenue from non-
IT and FinTech businesses 
 

3 Decrease in the value of 
Naira over time 

Reduction in rate of 
vandalisation and theft of 
cables, fibres, and other 
telecom infrastructures  

Increase in revenue of 
traditional banks/ financial 
service providers 
 

4 Introduction of smart city 
projects in minor cities 

 Introduction of innovative 
services within IT, FinTech 
and complementary fields by 
entrepreneurs aimed at 
utilising the limited cellular 
coverage 

5 Deflation/ reduction of the 
general level of prices in the 
Nigerian economy 

 Collaboration and convergence 
of resources by SMEs to 
achieve cost-efficiency with 
limited cellular network 
resources  

6 Increase in the value of the 
Naira over time 

 High cellular and FinTech 
service rates/tariffs due to few 
players and high operation 
costs 

7   Increase in sales of older 
technology mobile phones and 
devices in minor cities 

 

Mendelow’s matrix for Scenario 4 

In this final Scenario, both core uncertainties are deficient. As such, the relevant stakeholders 

in their constituent factors maintain the same influence levels as in the first Scenario or exert 

none entirely in a baseline or “world-as-it-is” fashion. 

Therefore, Regulators/ Policy Makers (Regulators), Technology Providers (Infrastructure 

Companies); Connectivity Providers (Telcos); and Digital Service Providers (FinTech) as Key 

Players are considered to have the most influence on how the trends or possible futures play 

out. On the other hand, Connectivity Providers (5G Licensee); and entrepreneurs are regarded 

as the least essential stakeholders, and minimal effort is required here. 
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5.4 Connection to the Research Question 

Linking the above four scenario implications to our research question—what can the patterns 

of cellular network development and adoption in Nigeria inform about the possibilities for 

5G within the country’s financial technology industry—we see how potential trends grouped 

into Financial/Fiscal/Economic; Social; and Commercial/Entrepreneurial can serve as a map or 

an indicator for different scenarios concerning cellular network development and adoption in 

Nigeria in the future and its attendant impact on the country’s FinTech industry and 

achievement of its system goals. It is also crucial that these scenarios were developed using two 

core uncertainties as they give stakeholders insights into the forecasted factors threatening their 

ability to operate successfully. Likewise, in line with the stakeholder concept of collective 

value, the above discussion reveals the relevant stakeholders required for collaboration and in 

what capacity. Besides, the discussion clarifies the engagement level required with each 

stakeholder for optimal efficiency and effectiveness. 
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6. Conclusion 

6.1 Reflections and Recommendations 
In this thesis, we have deep dived into connected worlds, webs, and networks. The research 

typifies the ideology of an ecosystem showing interdependencies and mutuality, from actors to 

context to factors and forces. The onus here is on 5G, a cellular network generation entirely 

limited to the present time. 6G specification and development are already on the way with an 

expected commercial deployment in 2030 (Ericsson, 2022; Wikström, et al., 2022), so what 

then becomes the value or takeaway from this research? At this point, the authors would 

painstakingly point out that context is significant in the study and development of innovation. 

Regardless of how life progresses, innovations cannot be developed in a vacuum.  

However, the Nigerian context highlights the need for far-reaching purposeful, possibly 

utilitarian solutions. In the development and introduction of cellular networks and technology 

in general, urban areas are favoured more because the cost of investment can be more easily 

recouped in these markets, and that continues to drive the growth of urban areas to the detriment 

of the rural regions… “the rich get richer, and the poor gets…” Thus, we end up with 

communities that have zero coverage just because they do not have the numbers that can drive 

growth. Hence, we need to consider improved accessibility in these underserved areas; maybe 

a market exists. We cannot keep growing inequality and expect in some way that gaps will 

magically cease. Right, there is a problem, “we need to mind that gap”. To enable the success 

of 5G and other cellular networks, it is evident that there is a need for proactive collective 

action. This collective multi-stakeholder action is needed to effectively and efficiently 

overcome the developmental, situational, and contextual obstacles highlighted in this thesis. 

Hence, taking an analogous cue from U.S. President Abraham Lincoln’s 1863 Gettysburg 

Address in Pennsylvania, we can say: that 5G is of the people, by the people, for the people. 

The government must mandate rural coverage and access through expansive and 

comprehensive policies. Beyond this, the government needs to take the lead in deploying a 

sensitisation mechanism across the length and breadth of the country through awareness 

campaigns and agendas. The awareness needs to be very strong and owned not just by the 

regulators but also by the private players and those involved in the adoption, usage, and 

processing of cellular networks. They need to ensure that the awareness is out there for people 

to see the importance and why they need to embrace cellular networks. The earning capacity of 

rural communities must be improved. If you can increase the earning capacity of the rural 

sector, there would be a lot more disposable income in the economy to drive growth. These 

possibly are the initiatives that would drive the penetration of 5G across Nigeria. 

6.2 Implications for Industry 
The financial technology and telecommunications sectors are arguably the two most 

sophisticated industrial spaces in the Nigerian economy in terms of unique customer databases. 

Because a substantial number of people have a bank verification number (BVN) and a mobile 

number, it highlights the importance of transactions and communication in Nigeria. 

It is important to reiterate that what is apparent is that the Nigerian context uniquely allows 

FinTechs and telcos to innovate and provide products targeted at different economic strata of 

the population. This has undoubtedly helped organisations start innovating and thinking of what 

else they can lay on the features of the various cellular generations. The more we have 
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connectivity in terms of proliferation and quality, the more the FinTech industry will grow or 

expand to people who do not have access to banking infrastructure. Thus, we would begin to 

have more solutions that will ride on connectivity with more secure and attractive payment 

options. 

6.3 Implications for Research 
Research is acclaimed to be for the betterment of mankind. Hence, we opine that further 

research meant for humanity's improvement needs to be geared towards extracting and 

developing the uniqueness of similar contexts so, on the one hand, various actors can see what 

needs to be done. While on the other hand, researchers and scholars can leverage improvements 

on existing theories and even new insights in the ever-continuous path of learning to make the 

world better and our planet safer. 

Our study has pertinent implications for theory. We contribute to the literature by (1) facilitating 

the theorization of the sociotechnical systems approach in predicting technology/product 

adoption, scenario planning, and trend forecasting, (2) promoting the integration of hierarchy-

based theoretical concepts when investigating ecosystem dynamics, and (3) linking business 

ecosystems within a developing digital market, although the largest in Africa, to 5G and 

FinTech research. Thus, we contribute to the ongoing and growing conversation in the 

Technology/product adoption forecast, Scenario planning/Innovating-for-the-future, 5G, and 

FinTech research streams. 

We acknowledge that we derived our theoretical propositions from single case findings on two 

complementary industries and BEs within a specific market and jurisdictional context. 

However, with appropriate caution, we argue that common elements are valid and hence 

transferable to other empirical contexts and theoretical domains. For example, our findings 

reveal that Connectivity enabled by Cellular technology advancement and adoption fosters 

coevolution of the FinTech sociotechnical system's development towards its system goals, thus 

confirming that business ecosystems are technological systems comprised of technical and 

social subsystems evolving towards a system goal (Sahal, 1981) and technological systems 

development are co-evolutionary (Hughes, 1983; Hughes, 1987). Hence, based on current 

industry characteristics, which depict the Nigerian FinTech sociotechnical system as being in 

the first phase (invention and development) of evolution towards a system goal, Connectivity 

enabled by Cellular technology advancement and adoption must evolve satisfactorily with the 

latter to establish desired system progress towards its goal, as well as attain the third/final 

system evolutionary phase (growth and expansion), that depends on the excellent evolution of 

its subsystems' performances (Hughes, 1983). 

Our findings also agree that the balanced coevolution of the subsystems in a large sociotechnical 

system carries significance in establishing desired system progress towards its goal (Hughes, 

1983; Hughes, 1987). However, we note that while a subsystem which evolves at a sufficient 

pace (salient) contributes positively to the collaborative development, one which does not 

(reverse salient) prevent the system from achieving its targeted objectives but may result in a 

refined or entirely new system goals, and thus evolve into a salient. This can be likened to the 

"Dark Horse" prototype in Design Thinking, which, though it generates high-risk, high-return 

ideas, may still influence radical innovation in a product's development (Durãoa, et al., 2018). 

Tying this to our study, we see that while Population growth/Increasing demand for cellular 

services (salient) may drive capital investment within specific geographical regions of a 
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developing country/market, Urbanisation and the attendant Rural-urban migration (reverse 

salient) may also impact the development of rural areas and thus, affect the larger system goals. 

However, certain scenarios that influence the growth of the rural regions may result in a reversal 

in the migration trend and enable skill transfer from the cities to the villages, thus aligning with 

the system goals. Consequently, Urbanisation/Rural-urban migration (reverse salient) 

transitions into a salient, driving the sociotechnical system toward its targeted objectives.  

In addition, our findings confirm Mendelow's postulation that stakeholders within a business 

ecosystem wield different powers and abilities to influence system activities; as such, should 

be engaged differently for effective results and efficient operations. Our study identifies the 

roles and influence of stakeholders on various possible futures, as well as specifies their 

engagement levels which vary according to the pertinent Scenario. 

When consolidated, these findings may contribute to research investigating how the activities 

of (complementary) industries and business ecosystems with digital and cellular requirements 

can help in determining the possible futures for 5G adoption within specific markets. Likewise, 

the study provides insights into pertinent implications of possible scenarios based on a systemic 

context of a large sociotechnical system. The study also gives scholars a good understanding of 

the theoretical efficiency that ecosystem/stakeholders' dynamics bring to Scenario planning. 

From a more social perspective, it can help research a country's macro-environment to know 

how its socioeconomic situation would be relevant to understanding 5G adoption trends and 

use cases in the region. 

We reiterate our acknowledgement of possible limitations to the methods employed in 

conducting this study; hence we invite and urge fellow researchers to explore other suitable 

ways deemed applicable to their study's context. While recognising complete objectivity is 

impossible, we believe we, as researchers, have acted in good faith. We have authentically 

represented different viewpoints within a social setting that enables stakeholders to understand 

this context better and a more significant transient situation that empowers them to take 

responsible action. We hope this thesis serves as an eye-opener and a gate into the under-voiced 

African context in academic research. 
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8. Appendices 

8.1 Appendix 1 
Table 10: Summary of Cellular Network Generations (GSMA Intelligence, 2014, p. 5; Arjmandi, 2016, p. 21; Dangi, et al., 2022, p. 3) 

Genera

tion 

Deploy

ment 

Technology Access 

Techniques 

Transmission 

Techniques 

Error 

Correction 

Mechanism  

Core ne

twork 

Hand off Data Rate Frequency 

Band 

Application Description Key 

differentiator 

Weakness 

1G 1979 Analog cellula

r 

FDMA, 

AMPS 

Circuit 

Switching  

NA PSTN — 2.4 kbps 800 MHz Voice Let us talk to each 

other 

Mobility Poor spectral 

efficiency, major 

security issues 

2G 1991 Digital cellular GSM, 

TDMA, 

CDMA 

Circuit 

Switching 

NA PSTN Horizontal 10 kbps to 

64 Kbps 

800 MHz, 

900 MHz, 

1800 MHz, 

1900 MHz 

Voice and 

Data 

Let us send 

messages and 

travel with 

improved data 

services 

Secure, mass 

adoption 

Limited data 

rates – difficult to 

support demand 

for internet/e-

mail 

3G 2001 Broadband wi

dth/CDMA/IP 

technology 

WCDMA, 

UMTS, 

CDMA 

2000, 

HSUPA/HS

DPA 

Circuit and 

Packet 

Switching 

Turbo 

Codes 

Packet 

network 

Horizontal 384 kbps 

to 5 Mbps 

800 MHz, 

850 

MHz,900 

MHz, 1800 

MHz, 1900 

MHz, 2100 

MHz 

Voice, Data, 

and Video 

Calling 

Let us experience 

surfing internet and 

unleashing mobile 

applications 

Better internet 

experience 

Real 

performance 

failed to match 

hype, failure of 

WAP for internet 

access 

4G 2009 Unified IP and 

seamless com

bo 

of LAN/WAN/

WLAN/PAN 

LTEA, 

OFDMA, 

SCFDMA, 

WiMAX 

Packet 

switching 

Turbo 

Codes 

Internet Horizontal 100 Mbps 

to 200 

Mbps  

 

2.3 GHz, 2.5 

GHz, and 

3.5 GHz 

initially 

 

 

Voice, Data, 

Video Calling, 

HD Television, 

and Online 

Gaming 

Let us share voice 

and data over fast 

broadband internet 

based on unified 

networks 

architectures and 

IP protocols 

Broadband 

internet, 

applications 

Technical limits, 

congestion, and 

lower connection 

density 

5G 2019 4G + wwww BDMA, 

NOMA, 

FBMC 

Packet 

Switching 

LDPC Internet Horizontal

 and 

vertical 

1 Gbps to 

50 Gbps 

1.8 GHz, 2.6 

GHz and 

30–300 

GHz 

Voice, Data, 

Video Calling, 

Ultra HD 

video, Virtual 

Reality 

applications 

Expanded the 

broadband 

wireless services 

beyond mobile 

internet with IOT 

and V2X 

Massive 

MIMO, 

mmWave New 

Core 

Architectures, 

SDN, 

 

 

  



64 

 

8.2 Appendix 2 
Table 11: Summary of Thematic Analysis 

1 P1 "actually the cost of devices. I mean, the prices 
were extortionate up until the Chinese came in 
and sort of equalised fees."  

Competition Market Market Dynamics 

2 P2 "More entrants made payment solutions easier" Competition Market Market Dynamics 

3 P3 "with the introduction of Techno Infinix…they've 
made access to smartphones like so much more 
possible, and they're cheap, and so you have 
more Nigerians who have not just mobile 
phones, but smartphones and therefore are 
able to interact with online services and 
businesses" 

Competition Market Market Dynamics 

4 P3 "competition was key because without it, The 
costs of getting access to cellular and data 
networks would be even higher and would have 
stayed high" 

Competition Market Market Dynamics 

5 P15 " I think competition in that space …has allowed 
for the cost of handsets to be cheaper, and this 
has actually allowed more Nigerians to have 
handsets." 

Competition Market Market Dynamics 

6 P6 "there have been quite a lot of competition in the 
market and that has helped to create more 
access to telecom consumers in Nigeria" 

Competition Market Market Dynamics 

7 P11 "the basis for the changes in the generation has 
always been a demand thing" 

Demand Market Market Dynamics 

8 P11 "at the end of the day, it was always a demand 
driven demand has always been the critical 
driver" 

Demand Market Market Dynamics 

9 P6 "The size of our market and that size more or 
less represent a pent-up demand" 

Demand Market Market Dynamics 



65 

 

10 P9 "Everybody wants to communicate. You want to 
own your own device to be able to 
communicate, so that's the key driver. There's 
the demand for communication" 

Demand Market Market Dynamics 

11 P11 "The growth of e-commerce has always been 
around the borders of mobile penetration; 
Mobile penetration itself is driven by demand." 

ecommerce Market Market Dynamics 

12 P1 "with the adoption of the ecommerce many 
people had to interact with them from their 
mobile"  

ecommerce Market Market Dynamics 

13 P7 "Financial inclusion in Nigeria is still very weak... 
So, we need to expand the base of the banked 
Nigerian" 

Financial inclusion Market Market Dynamics 

14 P7 "We have a lot more unbanked people than 
banked people, that also means that revenue 
that should be within a bank that can be used 
for trade and commerce doesn't exist." 

Financial inclusion Market Market Dynamics 

15 P1 "today when you talk about financial technology 
in Nigeria, much of what people talk about is in 
the consumer space. But there's quite a bit of 
opportunity in corporate enterprise space" 

Growth and Expansion Market Market Dynamics 

16 P2 "Most FinTech are relatively new; So, to say, 
what drives you know or motivates the kind of 
decisions that are made is purely around 
expansion and growth... how do we increase 
our footprint." 

Growth and Expansion Market Market Dynamics 

17 P1 "Nigeria is trailing…We have a well-developed 
financial ecosystem and what we find is that 
mobile money is running behind" P1 

Mobile money Market Market Dynamics 

18 P6 "The size of our market and that size more or 
less represent a pent-up demand" 

Population Market Market Dynamics 

19 P6 "we have a digital driven youth population in 
Nigeria" 

Population Market Market Dynamics 



66 

 

20 P7 "Financial Services is very lucrative, just like 
telecom services has been because of the 
aggregate number of users." 

Population Market Market Dynamics 

21 P3 "5G will basically enable the existing population 
of digital natives and tech savvy people to have 
access to faster more reliable Internet" 

Population Market Market Dynamics 

22 P8 "One of the key things that is that we have a very 
young population. 50% of that population is 
below 18 which results in huge data 
consumption on social media, Twitter, 
Instagram, Tik Tok, YouTube essentially all the 
platforms that allow young people express 
themselves and I think that is a key driver" 

Population Market Market Dynamics 

23 P4 "we are the most populous black nations, 
FinTech rides on numbers that's the only way 
you can also make big things." 

Population Market Market Dynamics 

24 P6 "access gap; today we have an access gap 
almost the size of the population of Ghana" 

Access Spread Market Dynamics 

25 P3 "to just establish like how critically important this 
access is not only for a Nigerian access to the 
Internet, but for FinTechs and for start-ups, 
access to customers." 

Access Spread Market Dynamics 

26 P3 "data access in general is like an essential part 
of really moving adoption and like access to tech 
and products forward in Nigeria" 

Access Spread Market Dynamics 

27 P1 "[Internet] penetration was relatively low" Access Spread Market Dynamics 

28 P3 "Like so much of a big success factor to 
anything is access, right. Like you can't dream 
of building a tech powered Unicorn in a country 
without data, right?" 

Access Spread Market Dynamics 
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29 P15 "the data penetration is still not everywhere… 
the Nigerian broadband penetration, sits at 45 
to 51% and because of this it means that not all 
of the population has this yet to be captured in 
terms of broadband penetration" 

Coverage Spread Market Dynamics 

30 P1 "Reasons why uh adoption was a bit late in 
Africa, the economics for investing in some 
locations just didn't make sense" P1 

Coverage Spread Market Dynamics 

31 P7 "It [cellular network] is pretty ubiquitous, at least 
in the major cities around the country." 

Coverage Spread Market Dynamics 

32 P11 "Sub Saharan Africa especially represents the 
new beacon of growth for telecom services in 
other parts of the world who are mostly at a 
saturation point." 

Coverage Spread Market Dynamics 

33 P11 "Africa is the new beast on where everybody 
wants to be because that's where you still have 
unreached communities and societies." 

Coverage Spread Market Dynamics 

34 P9 "we do not have 100% coverage of the country" Coverage Spread Market Dynamics 

35 P8 "If you go to the GSMA website now and you 
look at the map of Nigeria and you overlay 2G 
to 3G to 4G. You would find out that 4G has 
probably concentrations in only three 
geographical locations and that's in Lagos and 
Abuja and in Port Harcourt. Everywhere else is 
3G." 

Coverage Spread Market Dynamics 

36 P11 "the first cities that we had, 3G installed was 
Lagos, Port Harcourt, Abuja and Kano. They're 
always the four cities that each mobile network 
ran to" 

Coverage Spread Market Dynamics 

37 P11 "You see regulation during these days is to find 
a way to create some sort of a compulsory level 
of coverage." 

Coverage Spread Market Dynamics 

38 P5 "the lack of connectivity in those remote areas 
don't allow you to have financial services, 
basically just excludes them completely" 

Coverage Spread Market Dynamics 
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39 P5 "Let's talk about the availability of 3G/2G across 
the country, if you lived in city centres all your 
life you would not realise how big of a problem 
this is;... the reality is many places still don't 
have access to Just 3G, and 3G in itself can 
tremendously change their lives" 

Coverage Spread Market Dynamics 

40 P3 "Reliable 4G penetration across the actual like 
geography of Nigeria is super Limited, like don't 
get it twisted 4G is not available across most of 
the country" 

Coverage Spread Market Dynamics 

41 P6 "4G is not yet fully deployed everywhere" Coverage Spread Market Dynamics 

42 P13 "now the financial sectors have realised that 
FinTech players are collaborators, so there is 
more of collaboration taking place now within 
Nigeria." 

Collaboration Interaction Network Dynamics 

43 P10 "there's a lot of potential to realise things by 
working collaboratively. There's a big potential 
to connect, not just people but things" 

Collaboration Interaction Network Dynamics 

44 P1 "Up until recently… everybody seeing 
themselves as competition. But… there is a 
whole world of collaboration, so, I think that as 
a potential driver" 

Collaboration Interaction Network Dynamics 

45 P4 "airtime vending, it's part of the part of value-
added services that the FinTechs provide, 
which the Telcos are also doing… even the 
banks does vending so and that was possible 
because the telcos were able to connect to each 
other" 

Collaboration Interaction Network Dynamics 

46 P15 "5G is all about collaboration" Collaboration Interaction Network Dynamics 

47 P1 "different stakeholder groups that will continue 
to influence how these things take shape. The 
consumers themselves, the players, all of these 
different stakeholders groups will  continue to 
collide and create together different services 
that that drives and create value further" 

Collaboration Interaction Network Dynamics 
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48 P1 "they cluster, they discuss, they engage. I 
mean, that's the future that I see for financial 
solution, FinTech companies that are going to 
win are going to have to integrate communities" 

Community Interaction Network Dynamics 

49 P2 "Being able to Partner with banks, and payment 
schemes like Interswitch like MasterCard like 
Visa and Discover, American Express. You 
know, we've done integration with all of 
them...And then being able to integrate 
seamlessly with these kinds of partners has 
made it very easy to offer the kind of features 
that we want " 

Partnerships Interaction Network Dynamics 

50 P6 "liberalisation of the sector which was facilitated 
by the NCC through the licencing of other 
private sector players… Which attracted the 
private players into the industry" 

Licensing Policy and Regulation Political Dynamics 

51 P1 "the whole idea of the payment vision 2020 was 
to largely make Nigeria a cashless economy. 
Vision 2020 is one of the most iconic moments 
in the development of the financial system in 
Nigeria and was crucial in expanding the 
industry." P1 

Policies Policy and Regulation Political Dynamics 

52 P12 "The total cost of ownership or investment is on 
investments in remote areas. Is there a subsidy 
scheme or a development programme that can 
make those places included fully in service?"  

Policies Policy and Regulation Political Dynamics 

53 P7 "well, over the years government policies have 
improved" 

Policies Policy and Regulation Political Dynamics 

54 P1 "It wasn't until 2012 when the government 
deployed a policy to give subvention to farmers 
that mobile money became rapidly adopted as 
a matter of fact, there was a wallet that was 
deployed in 2012 that registered 17 million for 
farmers." 

Policies Policy and Regulation Political Dynamics 
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55 P1 "I think that [open markets] maybe the most 
radical policy decision that will drive a lot more 
adoption of services and products that will be 
delivered on 5G." 

Policies Policy and Regulation Political Dynamics 

56 P11 "You see regulation during these days is to find 
a way to create some sort of a compulsory level 
of coverage." 

Regulation Policy and Regulation Political Dynamics 

57 P13 "Regulation plays both roles, first in aiding and 
at the same time hindering." 

Regulation Policy and Regulation Political Dynamics 

58 P4 "Regulation is key… We need a stable and 
steady environment in terms of regulation." 

Regulation Policy and Regulation Political Dynamics 

59 P6 "You know, many layers of taxation coming in 
from both the government, the community and 
even non state actors trying to tax the operators 
out of the market as a result of right of way." 

Right of way Policy and Regulation Political Dynamics 

60 P9 "What even makes it more challenging is the 
fact that all the tiers of government (Federal, 
State & Local) want to levy the telcos for this 
right of way" 

Right of way Policy and Regulation Political Dynamics 

61 P7 "it will be nice if we can have the, the ease of 
access to where these things are installed... so, 
there were right away issues." 

Right of way Policy and Regulation Political Dynamics 

62 P1 "I think the biggest barrier is government. I 
mean the cost of those licences... What you do 
is that when you create a licence regime, and 
you make it so expensive you've created what 
is called an entry barrier that will not allow 
innovative people without a lot of Money get into 
this space" 

Government Politics Political Dynamics 

63 P7 "The federal, state or local government wanted 
a piece of the pie" 

Government Politics Political Dynamics 

64 P10 "You know when it comes to Africa, Nigeria in 
particular I mean everything is dependent on 
aligning with the government their objectives 
and their approval." 

Government Politics Political Dynamics 
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65 P9 "What even makes it more challenging is the 
fact that all the tiers of government (Federal, 
State & Local) want to levy the telcos for this 
right of way" 

Government Politics Political Dynamics 

66 P6 "most state, government or most individuals or 
communities see the telecom sector as a cash 
cow in Nigeria" 

Government Politics Political Dynamics 

67 P3 "if 5G doesn't come in affordably, right, there's 
not going to be any large scale effect of it like 
any like any like material effect of it on the 
Nigerian population... Like you're not really 
going to move the needle." 

Affordability Economy Socio-economical 
Dynamics 

68 P14 "if it's super expensive, many people cannot use 
4G" 

Affordability Economy Socio-economical 
Dynamics 

69 P9 "Mobile devices are getting cheaper by the day. 
The 3G-4G devices are less than $100 these 
days. There are 2G devices between $10 to 
$15" 

Affordability Economy Socio-economical 
Dynamics 

70 P6 "Affordability is one of key inhibitors" Affordability Economy Socio-economical 
Dynamics 

71 P9 "It's very expensive to acquire and operate a 
telco." 

Economic situation Economy Socio-economical 
Dynamics 

72 P1 "I think that because of the state of our 
economy, devaluation of the naira and inflation 
and all of this nonsense it's going to be difficult 
for even those who have acquired license to 
make the required commitment" 

Economic situation Economy Socio-economical 
Dynamics 

73 P3 "I think that just like the difficulties of doing 
business in Nigeria, whether they be 
infrastructural or political, have just grossly 
limited their [Telcos] ability to make these things 
available right and make them available 
profitably. 

Economic situation Economy Socio-economical 
Dynamics 
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74 P8 "the faster the technology becomes, the easier 
it is for global companies to be able to offer 
services that Nigerians generally want or that 
make life easier for Nigerians" 

Foreign Investment Economy Socio-economical 
Dynamics 

75 P1 "the pressure of foreign capital will force 
Nigerian entrepreneurs and business leaders to 
continue to innovate and drive more value." 

Foreign Investment Economy Socio-economical 
Dynamics 

76 P8 "I see a huge potential. The question would 
always be, you know, is it fully realisable with 
cost and with the right investment and I think 
that that's what's going to be key to seeing how 
5G rollout plays in Nigeria." 

Future outlook Economy Socio-economical 
Dynamics 

77 P8 "Our markets [stock exchange] will go from day 
up and down price to you know per second or 
per millisecond price" 

Future outlook Economy Socio-economical 
Dynamics 

78 P9 "All these use cases will be applicable in 
Nigeria. However, they would not be seamless, 
and it might not be mainstream yet because of 
other challenges that we are facing." 

Future outlook Economy Socio-economical 
Dynamics 

79 P9 "The possibilities are endless, because the 
infrastructure will be available, the capabilities 
will be available; what it can be used to do will 
be limited by the imaginations of the developers 
and users in general" 

Future outlook Economy Socio-economical 
Dynamics 

80 P1 "I see clear opportunities that exist actually in 
the Agric sector, I see possibilities in the 
educational sector" 

Future outlook Economy Socio-economical 
Dynamics 
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81 P6 "We are looking forward to seeing 
...autonomous vehicles, we're looking forward to 
seeing we are looking forward to seeing 5G 
impacting seriously on Agric sector. You know 
to have you know proper mechanised farming 
and other intelligent farming. You know, we're 
looking forward to 5G helping our education 
terms of e-learning, E health." 

Future outlook Economy Socio-economical 
Dynamics 

82 P7 "So, electronic health, electronic education, I'm 
hoping that even in the entertainment space, 
that our local content will be hosted locally, more 
and more, as against being hosted 
internationally today and that farmers adopt 
technology for E commerce." 

Future outlook Economy Socio-economical 
Dynamics 

83 P15 "Now with the emergence of 5G, 5G is making 
it more 3 dimensional. More 3 dimensional 
services are not just going to speed based. 
Services are now going to be looking at latency, 
number of Connections and So services now 
have more dimension to it" 

Future outlook Economy Socio-economical 
Dynamics 

84 P1 "no matter how beautiful or relevant the services 
are, if Nigerians are still not able to earn liveable 
income or liveable wage, then there's nothing to 
spend," 

Income Economy Socio-economical 
Dynamics 

85 P11 "Even if they have the device penetration…Can 
these same people be able to pay for these 
services?" 

Income Economy Socio-economical 
Dynamics 

86 P6 "in the commercial aspects of the service 
provider, you know the service provider will only 
deploy or make more investment when he is 
sure that there is return on his investment and 
this return on investment is a factor of how much 
people are subscribing to that service… So low 
purchasing power is one of the inhibitors" 

Income Economy Socio-economical 
Dynamics 
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87 P12 "The average person in Nigeria is poor 
compared to many parts of the world. So, 
whatever, whatever system would thrive must 
be a system that is affordable for them." 

Income Economy Socio-economical 
Dynamics 

88 P3 "Like how much the average amount of data 
Nigerians buy per month is actually super low. 
Obviously because of our people don't have that 
much disposable income right" 

Income Economy Socio-economical 
Dynamics 

89 P3 "for a lot of those bottom of the pyramid 
Nigerians who are actually the bulk of our 
society, you're going to need to build things that 
are In Sync with their actual, you know, 
spending and data capacity" 

Income Economy Socio-economical 
Dynamics 

90 P15 "5G is not going to be for the masses in the 
beginning, it's going to be for a certain 
class. Because not everyone can afford it" 

Income Economy Socio-economical 
Dynamics 

91 P7 "from a needs assessment, a large portion of 
Nigerians are still poor. So, the capex required 
to put a 4G network, …in a poor community is 
high compared to the revenue that can be made 
from that community." 

Income Economy Socio-economical 
Dynamics 

92 P7 "at the height of the terrorism by the boko haram 
movement they were bombing sites up north." 

Insecurity/ Vandalism Economy Socio-economical 
Dynamics 

93 P6 "Vandalization of telecom infrastructures is a 
problem" 

Insecurity/ Vandalism Economy Socio-economical 
Dynamics 

94 P4 "You have to have security… you don't want a 
place where your base station will be bombed 
or something like that… You need to also look 
at the security of your environment, if it is not 
secured, it's difficult to install base stations" 

Insecurity/ Vandalism Economy Socio-economical 
Dynamics 

95 P11 "Security is a big challenge is a big barrier to 
growth, because it means that we can run at the 
speed we want." 

Insecurity/ Vandalism Economy Socio-economical 
Dynamics 
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96 P9  "The way telco fibres are vandalised is 
unprecedented" 

Insecurity/ Vandalism Economy Socio-economical 
Dynamics 

97 P15 "Barriers of any investment in Nigeria right now 
is insecurity" 

Insecurity/ Vandalism Economy Socio-economical 
Dynamics 

98 P8 "when it comes to cost and point, nobody is 
going to sink in millions of dollars to add a new 
technology or to upgrade their infrastructure just 
to meet a new technology if they don't see the 
opportunity of how they will be able to recoup on 
that cost." 

ROI Economy Socio-economical 
Dynamics 

99 P7 "even though today the rural environment is 
where we know that a larger percentage of the 
unbanked are, but the question is, how much 
money would you make if you build this 
infrastructure there. So rather, we'll go to cities 
where we have, you know, start small and then 
fan out from that" 

ROI Economy Socio-economical 
Dynamics 

100 P13 "COVID was a game changer in Nigeria 
because before COVID, there was a need to 
physically visit bank branches but during COVID 
banks were closed but transactions were much 
more than before COVID because people 
started adopting the digital platform being 
powered by technology" 

COVID 19 Society Socio-economical 
Dynamics 

101 P1 "what COVID had done for us is that many are 
saying that Virtual is actually possible."  

COVID 19 Society Socio-economical 
Dynamics 

102 P15 "the pandemic has changed the behaviour of 
Nigerians towards the Internet or the behaviour 
of the world towards the Internet" 

COVID 19 Society Socio-economical 
Dynamics 

103 P11  "COVID threw up a number of things around 
5G, the issues around radiation and what was 
healthy and not healthy? Right, as much as the 
science has tried to explain that these were not 
the case, it has raised enough sceptics to the 
whole 5G agenda." 

COVID 19 Society Socio-economical 
Dynamics 
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104 P6 "What World Health Organisation have said and 
what ITU have said or based on all the research 
is done that non-Ionised radiations from telecom 
infrastructures do not constitute any health 
hazard to humans" 

COVID 19 Society Socio-economical 
Dynamics 

105 P9 "there was this global rumour at the beginning 
of the coronavirus pandemic that 5G was the 
cause of that" 

COVID 19 Society Socio-economical 
Dynamics 

106 P13  "you will realise that there are a lot of negative 
speculations about 5G. For example, there is a 
video of a gentleman who was saying that it was 
the 5G that is even causing a corona virus" 

COVID 19 Society Socio-economical 
Dynamics 

107 P1 "there was some talk in Nigeria that 5G was a 
disconnected factor to COVID right?" 

COVID 19 Society Socio-economical 
Dynamics 

108 P6 "You know it's becoming a class thing. To have 
you know your phone and being able to 
communicate and which phone are you using? 
Which services do you have? Are you on 
Snapchat and all of that? So, it's culture is 
driving the adoption rates" 

Culture Society Socio-economical 
Dynamics 

109 P3 "most Nigerians experience the Internet on their 
phone: most Nigerians, they're actually 
interacting with the Internet via data" 

Culture Society Socio-economical 
Dynamics 

110 P13 "a lot of people were sceptical because of all 
these fraudulent activities going on. But now 
people are starting to adopt it because of the 
importance of technology" 

Cyber security Society Socio-economical 
Dynamics 

111 P6 "Most people are not up taking the services and 
most people are scared of the services of digital 
services from this cellular network because they 
feel they are not safe." 

Cyber security Society Socio-economical 
Dynamics 

112 P6 "You know they feel that they are not well 
protected. They feel that their data is not safe, 
is not protected" 

Cyber security Society Socio-economical 
Dynamics 
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113 P15 "I don't think a lot of people are literate enough 
to understand the value of these technologies 
and what it can do for us and how it can benefit 
their lives" 

Digital Literacy Society Socio-economical 
Dynamics 

114 P6 "the level of digital skills and literacy is also an 
inhibitor" 

Digital Literacy Society Socio-economical 
Dynamics 

115 P1 "...with the explosion of global social media, 
people are dependent on their mobile device 
than any other devices"  

Social Media Society Socio-economical 
Dynamics 

116 P8 "One of the key things that is that we have a very 
young population. 50% of that population is 
below 18 which results in huge data 
consumption on social media, Twitter, 
Instagram, Tik Tok, YouTube essentially all the 
platforms that allow young people express 
themselves and I think that is a key driver" 

Social Media Society Socio-economical 
Dynamics 

117 P1 "The evolution of cellular networks has quietly 
driven the development adoption of digital 
solutions across the continent." P1  

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

118 P7 "Without network infrastructure, we couldn't 
have been able to achieve the financial services 
we have today" 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

119 P6 "with the penetration of cellular 
networks…especially in the rural areas, you 
notice more uptake of digital financial services" 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

120 P6 "It [cellular networks] has enabled a lot of 
efficiencies in the way people make payments 
in the way people access formal banking 
services in the world" 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

121 P15 "before the cellular network, we had the amps 
system which made mobile phones were 
basically a luxury, but by the time we got them 
[cellular networks], it's changed the way people 
interact." 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 



78 

 

122 P7 "It [cellular networks] was the forerunner to e 
commerce... And even a lot of the things that we 
do with technology now, you know, without the 
cellular networks, the likes of Google, Facebook 
and co wouldn't have come into the country." 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

123 P2 "So, I think with the advent of [cellular 
networks]...we've had significant improvements 
in the in the way people have been able to pay; 
The kind of features that we can build into the 
products we are offering has improved because 
we know the network is able to handle it... some 
of those things would not be possible five years 
ago... we are able to add features to the 
products that will enable the customers to do 
more 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

124 P2 "if the network is down, say MTN is down in 
Lagos that would affect Flutterwave directly or 
indirectly" 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

125 P14 Adoption of mobile cellular network has been 
the driver, the overall opportunity in the digital 
economy. 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

126 P14 "I believe GSM unlocked a whole lot of new 
opportunities for the African market and a new 
type of consumption which then brought about 
the opportunity of FinTech and E commerce that 
a lot of start-ups have been trying to explore" 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

127 P11 "[cellular networks] brought globalisation to our 
doorstep and at the same time becoming the 
engine room for a faster economic growth. it has 
increased inclusion." 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

128 P12 "I think [cellular networks] it's probably the single 
biggest enabler of business and personal 
communication in the last 50 years in Africa." 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 
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129 P12 "[cellular networks] has shrunk the gap between 
social strata and shrunk the gap between 
service providers and their customers" 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

130 P9 "The evolution of the cellular network has given 
rise to improved User experience in terms of 
available bandwidth for subscribers to 
communicate with" 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

131 P13 "it [cellular network] has enhanced our living in 
terms of communication and transaction" 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

132 P13 "the trend has shown that the higher the G, the 
better for economic value and for economic 
activities" 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

133 P8 "This [cellular network] has also helped to drive 
our creative industry, we now have more people 
participating in the creative industry on social 
media, Tik Tok, Instagram and Twitter. 
Essentially what that has done is that it has 
opened a huge market to retailers" 

Cellular Network (in 
general terms) 

Connectivity Technological Dynamics 

134 P15 "Data exposed us to new ways of doing 
business." 

Connectivity  Connectivity Technological Dynamics 

135 P15 "good data is addictive…basically, the moment 
you've given someone very good data, it's 
difficult for the person to go back" 

Connectivity  Connectivity Technological Dynamics 

136 P1 “So, what you'll find with 2G was that there were 
limitations not just on the technology side, but 
also on the device side”  

Generation Connectivity Technological Dynamics 

137 P15 "when they are feature phones you have to 
make do with what you have and that's where 
2G comes in…so 2G becomes a technology 
that can still be used and adapted to in the 
FinTech space." 

Generation Connectivity Technological Dynamics 

138 P9 "3G brought in the concept of video on cellular 
although it wasn't mainstream" 

Generation Connectivity Technological Dynamics 
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139 P1 "Now what 3G did, was that he allowed for more 
interactivity" 

Generation Connectivity Technological Dynamics 

140 P1 "With the emergence of 3G, we now saw more 
investment from the telcos"  

Generation Connectivity Technological Dynamics 

141 P1 "but what we hear is that with 5G we will be able 
to do much more interactivity" 

Generation Connectivity Technological Dynamics 

142 P7 "so 5G using all the underlying beautiful 
technologies should engender development or 
payment technologies, services that will drive 
such things." 

Generation Connectivity Technological Dynamics 

143 P15 "5G takes us from the 2 stakeholders’ system to 
a 3-stakeholder system." 

Generation Connectivity Technological Dynamics 

144 P15 "5G is the alternative for us to closing the gap 
on fixed infrastructure…the only alternative that 
can provide you with that much speed and 
latency compared to, fibre is 5G" 

Generation Connectivity Technological Dynamics 

145 P4 "To a FinTech the adoption of 5G will be, oh, I 
can have a greater reach" 

Generation Connectivity Technological Dynamics 

146 P1 "5G will drive newer services, I won't deny that 
we will maybe see the death some services that 
we have today and the continual growth of some 
others" 

Generation Connectivity Technological Dynamics 

147 P3 "so what that [5G] will do is that it'll allow service 
providers or businesses to do more and offer 
more and therefore grow because they'll be able 
to give more to their customers. 

Generation Connectivity Technological Dynamics 

148 P3 "the only blocker to FinTech’s not exploiting 5G, 
is it not being available." 

Generation Connectivity Technological Dynamics 

149 P7 "We are not at where it [5G] becomes important 
for...technologies like self-driving cars 

Generation Connectivity Technological Dynamics 

150 P5 "I don't believe that 5G is a key differentiator in 
defining where FinTech gets to" 

Generation Connectivity Technological Dynamics 
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151 P5 "just getting the entire country connected first, 
whether it is 2G or 3G, it's more important than 
5G, because the very complex applications that 
needs 5G are still not like generally accessible 
to everyone." 

Generation Connectivity Technological Dynamics 

152 P1 "if it [5G] delivers on its promise, there’ll be a 
whole lot more services that would be 
available." 

Generation Connectivity Technological Dynamics 

153 P9 "5G would also give even more bandwidth 
capacity to users." 

Generation Connectivity Technological Dynamics 

154 P9 "lots of applications can be seamlessly and 
easily built on the 5G network" 

Generation Connectivity Technological Dynamics 

155 P13 "The coming in of 5G is expected to solve two 
major areas: speed of transactions and security 
of transactions" 

Generation Connectivity Technological Dynamics 

156 P13 "I think there are a lot of benefits 5G is bringing 
speed, security, and service; There is a lot of 
anticipation of more value that will be created 
and innovation that will be birth as a result of 
5G" 

Generation Connectivity Technological Dynamics 

157 P8 "Open banking is probably where 5G would 
have a strong impact" 

Generation Connectivity Technological Dynamics 

158 P14 "I find it hard to feel the impact of 4G as opposed 
to now 5G. How many people will be able to 
have access to services that you need 5G for? 
You need 5G to enjoy richer content and how 
many people in Nigeria and Africa are at the top 
of that of the pyramid and consuming that kind 
of content? The kind of content that the average 
African is consuming is Facebook, News, gist 
and football as opposed to augmented reality." 

Generation Connectivity Technological Dynamics 

159 P14 "I wonder what services within our ecosystem or 
within our economy that 5G will make any 
significant changes on." 

Generation Connectivity Technological Dynamics 
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160 P11 "The biggest help that the financial services will 
enjoy from 5G is the improved latency, 
scalability of the system and the efficiency that 
the system brings, and now it is significantly 
easier to optimise using 5G. So, it will solve the 
payment processing challenge that we 
continuously face." 

Generation Connectivity Technological Dynamics 

161 P12 "the more 5G can enable better transmission 
the people will learn to depend on it more and 
more" 

Generation Connectivity Technological Dynamics 

162 P5 "financial service is all about connectivity" Connectivity  Connectivity  Technological Dynamics 

163 P11 "Without connectivity imagine what would have 
happened to our banking halls when covid hit" 

Connectivity  Connectivity  Technological Dynamics 

164 P9 "The functionality that Telcos provides to 
FinTech primarily is connectivity" 

Connectivity  Connectivity  Technological Dynamics 

165 P15 "we are at a stage where we are looking at huge 
digital adoption and in order for us to have huge 
digital adoption connectivity is the key factor" 

Connectivity  Connectivity  Technological Dynamics 

166 P4 "when you're talking about FinTech, you are 
talking about value added services…and for 
those value-added services, the bedrock of it is 
the telco, the type communication that you have 
around now." 

Connectivity  Connectivity  Technological Dynamics 

167 P12 "There are many places in Nigeria where people 
have to go on the mountain or go to next village 
to be able to make it call" 

Quality of experience Quality Technological Dynamics 

168 P7 "The quality of experience speaks to you know 
bandwidth, no errors on the links" 

Quality of experience Quality Technological Dynamics 

169 P14 "It [cellular network] is also not super reliable, so 
maybe the telcos can make the service" 

Reliability Quality Technological Dynamics 

170 P3 "Nigerians will have multiple SIM cards, from 
multiple providers just so they have the flexibility 
Like if one is unreliable like you can try a 
different one." 

Reliability Quality Technological Dynamics 
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171 P4 “So, for us in the FinTech industry, what we'll be 
looking at is a spectrum where there will not be 
a interference, where it would have a longer 
reach and people would be able to use our 
services, so that's what the FinTech industry will 
be looking at” 

Reliability Quality Technological Dynamics 

172 P2 "security is important, right, so that's one big 
problem we have in Africa now in terms of being 
able to secure transactions to make sure it's not 
hijacked" 

Cyber security Societal Technological Dynamics 

173 P4 What we need is connectivity in the basic 
service offering, that is what the FinTech is 
using.  

Connectivity  Technology Technological Dynamics 

174 P2 "you can compare it [Nigeria] to Europe and 
North America where there is already 
infrastructure" 

Infrastructure Technology Technological Dynamics 

175 P11 Infrastructure is a big barrier… We have a 
power problem, the roads networks are bad, 
people also have limited space to build, power it 
means that the cost of bringing up the site is 
expensive 

Infrastructure Technology Technological Dynamics 

176 P15 "because we don't have that fixed infrastructure, 
we have had to stand on mobile. So, most of our 
traffic is reliant, is mobile heavy" 

Infrastructure Technology Technological Dynamics 

177 P7 "the fact that for you to be able to push payment 
from one person to another, you need the 
network infrastructure" 

Infrastructure Technology Technological Dynamics 

178 P11 "Now, one of the biggest challenges we have in 
rolling out service for 3G, 4G and 5G   is where 
do I have users that have the required devices I 
need? So do I have the type of device 
penetration I need true" 

Mobile devices Technology Technological Dynamics 

179 P11  "The growth of e-commerce has always been 
around the borders of mobile penetration; 
Mobile penetration itself is driven by demand." 

Mobile devices Technology Technological Dynamics 
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180 P12 "the benefit of convenience and the benefit of 
portability is critical, and they drive adoption" 

Mobile devices Technology Technological Dynamics 

181 P14 "The more people have access to mobile 
phones the better connectivity and the better the 
experience of our solutions." 

Mobile devices Technology Technological Dynamics 

182 P9 "Mobile devices are getting cheaper by the day. 
The 3G-4G devices are less than $100 these 
days. There are 2G devices between $10 to 
$15" 

Mobile devices Technology Technological Dynamics 

183 P1 "because then now because people are 
depending on their mobile than any other 
device, it means that mobile financial services 
can be extended to them" 

Mobile devices Technology Technological Dynamics 

184 P1 "the biggest challenge in FinTech today is the 
incidence of obsolescence. Whatever you think 
is exciting today will be obsolete tomorrow" 

Obsolescence Technology Technological Dynamics 

185 P7 "from an end user perspective, in Nigeria, it [5G] 
just means faster, more efficient service 
provision." 

Speed Technology Technological Dynamics 

186 P4 "So irrespective of whether it's 3G or it's 4G Or 
whether it's 2G or GSM. The only difference if in 
my own opinion, between those things is the fact 
that you know what 4G is faster than 3G"  

Speed Technology Technological Dynamics 

187 P2 "we want to see the transaction being 
completed in 1-2 seconds... That's how it should 
be, the customer should not have to keep 
waiting." 

Speed Technology Technological Dynamics 

188 P15 "I expect first the eMBB part of 5G to play key 
role in in in the FinTech space" 

Speed Technology Technological Dynamics 

189 P15 "like we say internet is a leveller you understand 
and imagine ultra-fast Internet with fantastic 
latency should be the ultimate leveller" 

Speed Technology Technological Dynamics 
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8.3 Appendix 3 
Table 12: Factors, stakeholders, interest and power levels 

S/No Factors Stakeholders Interest Power 

  Salients       

1 Coverage/ Presence of cellular 
network infrastructure  

Digital Service Providers (FinTech)   4 3 

Connectivity Providers (Telcos)  5 4 

Technology Providers (Infrastructure Companies)  5 4 

Regulators/ Policy Makers (Regulators)  3 5 

2 Price/ Availability of End user devices 
and Technology sophistication  

Technology Providers (Infrastructure Companies)  5 4 

Connectivity Providers (Telcos)  5 4 

Connectivity Providers (5G Licensee)  4 3 

3 Digital literacy skills  Regulators/ Policy Makers (Regulators)  5 3 

Connectivity Providers (Telcos)  5 4 

Digital Service Providers (FinTech)   5 5 

Entrepreneur  5 5 

4 Urbanization/ Rural-Urban migration  Technology Providers (Infrastructure Companies)  5 5 

Connectivity Providers (Telcos)  5 5 

Regulators/ Policy Makers (Regulators)  5 5 

Digital Service Providers (FinTech)   5 3 

5 Population/ Market size  Connectivity Providers (Telcos)  5 5 

Digital Service Providers (FinTech)   5 3 

6 Socialization/ Need to communicate  Technology Providers (Infrastructure Companies)  5 4 

Connectivity Providers (Telcos)  5 5 

Connectivity Providers (5G Licensee)  4 4 
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7 Financial inclusion  Digital Service Providers (FinTech)   5 5 

Vertical Association (FinTech Association) 5 5 

Connectivity Providers (Telcos)  4 5 

Technology Providers (Infrastructure Companies)  4 5 

Regulators/ Policy Makers (Regulators)  5 3 

8 Competition amongst Telcos/ Asian 
brands entry  

Connectivity Providers (Telcos)  5 5 

Technology Providers (Infrastructure Companies)  5 4 

Entrepreneur  5 3 

Regulators/ Policy Makers (Regulators)  5 5 

9 SME wave/ Expansion to B2B 
models  

Digital Service Providers (FinTech)   5 5 

Technology Providers (Infrastructure Companies)  4 5 

10 Influx of e-commerce businesses  Entrepreneur  5 5 

Digital Service Providers (FinTech)   5 4 

11 Collaboration amongst FinTechs and 
Stakeholders  

Digital Service Providers (FinTech)   5 3 

12 Government policies geared towards 
open markets  

Regulators/ Policy Makers (Regulators)  5 5 

Digital Service Providers (FinTech)   5 4 

Connectivity Providers (5G Licensee)  4 5 

13 Influx of foreign capital investment  Digital Service Providers (FinTech)   5 4 

Regulators/ Policy Makers (Regulators)  5 5 

14 COVID/ Necessary switch to virtual 
digital platforms  

Digital Service Providers (FinTech)   5 5 

Regulators/ Policy Makers (Regulators)  4 4 

15 Growth of social media culture/ Large 
youth population  

Connectivity Providers (Telcos)  5 5 

16 Multiple brand subscription norm/ 
Habit of flexibility  

Connectivity Providers (Telcos)  5 5 
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17 Social media/ Cellular network 
development  

Connectivity Providers (Telcos)  5 5 

Entrepreneur  5 5 

Digital Service Providers (FinTech)   4 4 

Technology Providers (Infrastructure Companies)  5 4 

  
Reverse salients 

18 Coverage  Technology Providers (Infrastructure Companies)  3 5 

Connectivity Providers (Telcos)  3 4 

Digital Service Providers (FinTech)   5 3 

19 Rural-urban migration/ Urbanization  Regulators/ Policy Makers (Regulators)  4 5 

Technology Providers (Infrastructure Companies)  5 5 

Connectivity Providers (Telcos)  5 5 

Digital Service Providers (FinTech)   5 5 

Entrepreneur  3 4 

20 Government regulations concerning 
Right-of-Way and ease of access  

Regulators/ Policy Makers (Regulators)  4 5 

Connectivity Providers (Telcos)  5 3 

Technology Providers (Infrastructure Companies)  5 3 

21 Multiple taxation  Regulators/ Policy Makers (Regulators)  5 5 

Connectivity Providers (Telcos)  5 3 

22 Cost of licences  Regulators/ Policy Makers (Regulators)  4 5 

Connectivity Providers (Telcos)  5 3 

23 Low purchasing power  Digital Service Providers (FinTech)   5 2 

Connectivity Providers (Telcos)  5 3 

Technology Providers (Infrastructure Companies)  4 3 
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24 Insecurity/ Vandalization of 
infrastructure  

Regulators/ Policy Makers (Regulators)  4 5 

Technology Providers (Infrastructure Companies)  5 2 

Connectivity Providers (Telcos)  5 2 

25 Public perception of the hazardous 
effect of 5G  

Regulators/ Policy Makers (Regulators)  4 4 

Technology Providers (Infrastructure Companies)  5 3 

Connectivity Providers (Telcos)  5 2 

26 Low digital literacy  Regulators/ Policy Makers (Regulators)  4 5 

Digital Service Providers (FinTech)   5 2 

Connectivity Providers (Telcos)  5 3 

Technology Providers (Infrastructure Companies)  4 1 

27 Cybersecurity/ Internet fraud Regulators/ Policy Makers (Regulators)  5 5 

Digital Service Providers (FinTech)   5 5 

Connectivity Providers (Telcos)  4 4 

 


