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Abstract
Considering the speed at which information and knowledge can transverse nations and
organizations, the importance of broadband Internet connectivity cannot be overstated.
The general problem is that the Nigerian broadband Internet penetration is considerably
low, at 33% compared to other parts of the world. The specific problem is that
community members and leaders have the behavioral intention to allow broadband
Internet infrastructure deployment (BIID) at the local community level in Lagos. The
purpose of this quantitative correlational study was to examine the relationship between
perceived usefulness (PU), perceived benefits (PB), perceived ease of use (PEoU), and
perceive security (PS), and community members and leaders’ behavioral intention (BI) to
allow broadband BIID at the local community level in Lagos. The study used the
technology acceptance model by Davis and the general system theory by Von
Bertalanffy as theoretical frameworks. Data was collected from 129 participants across
three selected local communities in Lagos using an online Survey. Multiple regression
analysis was used to test the strength of the relationship between complexity thinking
(PU, PB, PEoU, PS) and broadband Internet penetration (BIID) using an SPSS package.
PB and PS were found to have a statistically significant relationship with community
members and leaders’ BI to allow BIID at the local community in Lagos, Nigeria. PB
was the most significant predictor. This research could lead to positive social change by
identifying factors hindering broadband penetration, and more extensive broadband could

lead to greater economic growth and reduced levels of poverty in Nigeria.
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Chapter 1: Introduction to the Study

Scholars and practitioners globally agree that the world is shrinking fast into a
global village due to globalization and technological revolution (Adepetun, 2019;
Nwankwo, 2018; Ogunfuwa, 2017; World Economic Forum, 2019). Corporations are
becoming localized due to the collapse of international boundaries and technology
disruption (Ford et al., 2017). Only countries with the correct answers to the
technological disruptions can attract foreign direct investment, improve economic
growth, and increase gross domestic product - GDP (Suleiman, 2020; Townsend et al.,
2015).

Nigeria is one of the countries in the committee of nations in dire need of growth
to provide an acceptable standard of living for its populace. Therefore, it is working hard
to synchronize with the rest of the world on the technological revolution. Ubabukoh
(2017) observed that information and technology experts in Nigeria agreed that the
country must become a thinking nation to survive the technological disruption currently
defining the new world order.

The Nigerian Presidential Committee on Broadband (2013) was inaugurated to
craft a national broadband policy to serve as a policy map in a swift response to drive
digitization and ensure that Nigeria attains a broadband penetration rate of 30% by 2018
(Presidential Committee on Broadband, 2013). In the President's mandate speech to the
committee, President Goodluck Jonathan acknowledged the critical nature that “Internet
and broadband have as the foundation for transformation to a knowledge-based

economy" (Presidential Committee on Broadband, 2013, p. 9). Abang (2016) also aligned



with President Jonathan that broadband Internet is an enabler of the economy and social
growth in the digital economy.
Background of the Study

Broadband Internet has the potential of enabling entire new industries and
introducing significant efficiencies into education delivery, health care provision, energy
management, ensuring public safety, government/citizen interaction, and the overall
organization and dissemination of knowledge (Elebeke, 2019; Kelly & Rossotto, 2012;
Ogunfuwa, 2017). The discussion so far has revealed that the importance of broadband
Internet to the Nigerian economy is incalculable (World Bank, 2020a). However, the
nation must also brace up to convert the accompanying challenges to opportunities.

The government, regulators, industry players, and watchers have yielded only a
marginal result insignificant to make a reasonable difference in broadband infrastructure
(Ogunfuwa, 2017). Meanwhile, the positive impact of broadband Internet in people’s
lives has been a subject of scholarly discourse. Kelly and Rossotto (2012) and Nwankwo
(2018) agreed that broadband is a crucial success driver of the 21st century information
age as electricity was to the industrial age. The authors summarized that any nation that
ignores the current revolution of information and communications technology (ICT)
towards broadband improvement would find it difficult to cope with global activities and
trends.

Kelly and Rossotto (2012) argued that policymakers, regulators, and relevant
stakeholders should identify issues and challenges in broadband development, especially

in developing countries. The authors aimed to help readers analyze potential solutions



and provide practical examples of countries that have overcome broadband-related
challenges. In what looks like a swift response to Kelly and Rossotto's assertion, the
Nigerian Communications Commission (NCC; 2018, 2020) admitted that there is an
obvious need to bridge the digital divide as a matter of emergency (Wamuyu, 2017).
Onwuaso (2019) agreed with the regulator (NCC) and further suggested that the Nigerian
regulator can strengthen broadband through new infrastructure company services
(InfraCos). The author explained that InfraCo is an improvement strategy that the
regulator intends to use to expand national broadband strategies. Onwuaso further
elucidated that the executive vice-chairman (EVC), Prof. Umar Danbatta, has planned to
disburse take-off grants as subsidies to the InfraCos to facilitate broadband infrastructure.
Other scholars, especially Abang (2016) and Elebeke (2019) recognized that the world's
developed economies had made significant progress in broadband development. But, the
developing nations, especially Nigeria, are yet to make the same progress with broadband
in sub-Saharan Africa.

As the argument ensues, the situation deteriorates with a sharp decline in
broadband Internet penetration rates as the population increases rapidly (World
Population Review, 2019). Some industry leaders argued that the slow growth in the
telecoms industry in Nigeria relates to uncertainties caused by the tense political terrain
and internal crises (Ogunfuwa, 2017). However, Teniola (2017) had a different opinion
from Ogunfuwa. Teniola cited primary infrastructural decay, inadequate regulation, and
the forex problem. Other issues are budget delays and economic crises as the reasons for

the low penetration rate of broadband Internet in Nigeria. There is a need to adopt a
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paradigm shift in the view of Adepetun (2019), who is a telecommunication journalist in
Nigeria. Adepetun agreed with Fortunato et al. (2013) that the leadership in the states and
the rural communities could play significant roles in developing the broadband and
telecommunication fiber infrastructure. Adepetun suggested that policymakers must look
away from the traditionally known factors and create awareness and sensitize
communities to understand broadband Internet benefits. Adepetun's observation triggered
the need to look apart from the traditional factors (TFs) that scholars and industry actors
had enumerated as the reasons for low broadband penetration. | focused this study on the
nontraditional factors (NTFs) that I categorized as complexity thinking factors ignored in
previous literature resources as possible reasons for the low broadband penetration rate in
Lagos, Nigeria.

The inspiration for this study hinged on the technology acceptance model (TAM)
theory by Davis (1989) and general system theory (GST) by Von Bertalanffy (1972) as
the theoretical foundations of this study. The effect of the TFs on broadband, though
indisputable, has so far failed to produce the desired result. Therefore, the new thinking is
to consider the other societal factors, the people side that may affect the deployment of
broadband infrastructure. In the TAM theory, Davis focused on why people accept or
reject the use of information technology. The author predicated the findings on the extent
to which people believe that technology will help to make their job easier perceived
usefulness (PU) and the difficulty of adopting and using such technology; PEoU (Davis,
1989; Ishola, 2017; Obinkyereh, 2017). Von Bertalanftfy’s interest was about an open

system that produces a complex interaction on the GST. The theory provides that a



system is a set of interrelated elements standing about the environment (McMahon &
Patton, 2018; Von Bertalanffy, 1972). | produced a conceptual model to show how the
several complexity thinking factors had been neglected in previous literature resources
and might be affecting the broadband Internet in Lagos, Nigeria. | chose to focus on PU,
perceived benefit (PB), PEoU, and perceived security (PS) to examine if there is a
significant relationship with broadband Internet penetration in Lagos (community
members' and leaders' behavioral intention (BI) to allow broadband Internet infrastructure
deployment (BIID). | would recommend to the respective authorities how fixing the
complex thinking factors could transform the economy and reduce the poverty rate and
social vices.
Problem Statement

In its 2010 report, the World Bank sets an acceptable Internet global penetration
rate of 76.2% for every 100 persons™ (Kelly & Rossotto, 2012, p. 5). Nigerian broadband
penetration hovers around 33%, with over 200 million people (Communication Week,
2019; Onwuaso, 2019; World Population Review, 2019). Scholars and industry
practitioners have cited several TFs like agency regulation, multiple taxations, tense
political environment, inadequate budgetary provision, and more responsible for the low
broadband penetration (Ogunfuwa, 2017; Teniola, 2017). A cursory study of past
scholarly exploration on broadband penetration in Nigeria indicates a scarcity of
academic thoughts on how PU, PEoU, PB, and PS relate to broadband Internet

penetration in Lagos. Community members' and leaders' Bl to allow BIID represents



broadband Internet penetration in this study. The government has implemented some of
the TFs in the past with no significant improvement (Adepetun, 2019).

The general problem to be addressed in this study was that the Nigerian
broadband penetration rate is considerably low, at 33% compared to other parts of the
world (Communication Week, 2019; Onwuaso, 2019). The flat broadband Internet
penetration rate might be responsible for the slow pace of socioeconomic development,
economic downturn, increased poverty rate, and social vices (Ogunfuwa, 2017;
Townsend et al., 2015;). The specific problem is community members' and leaders' Bl to
allow BIID at the local community level in Lagos (Adepetun, 2019; Onwuaso, 2019).

Purpose of the Study

The purpose of this quantitative correlational study is to examine the relationship
between PU, PB, PEoU, PS, and community members and leaders' Bl to allow BIID at
the local community level in Lagos. The target population for this study included
community members and leaders from three purposively selected local communities in
Lagos State, Nigeria. The communities were Igbe-Ikorodu, Gowon Estate, and Idumagbo
Avenue-Lagos Island (see Adeniyi et al., 2019; Lagos State Government, 2012). The
independent variables were PU, PB, PEoU, and PS, and the dependent variable was
community members' and leaders’ Bl to allow BIID. The study could help the
policymakers identify the possible mitigation factors that may improve broadband
Internet penetration. The positive social change effect aligns with Ogunfuwa'’s (2017),
and Elebeke's (2019) postulations that enhanced broadband Internet penetration translates

to improved economic growth, less poverty, and social vices reduction.
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| used Pearson's correlation and multiple regression analysis to test the strength of
the relationship between the complexity thinking factors (PU, PB, PEoU, PS) and
community members' and leaders' Bl to allow BIID at the local community level in
Lagos. Understanding the strength of the relationship could enable policymakers to
identify the reasons for low broadband Internet penetration in Lagos and make the
appropriate improvement decisions. | used the TAM theory (Davis, 1989) to focus on the
reasons for community members' and leaders' Bl to allow BIID. TAM also provided the
opportunity to synchronize the constructs of complexity thinking factors and the GST by
Von Bertalanffy (1972) relating to the complex system to examine the variables, the
extent of the relationship between the broken link or neglected part (complexity thinking
factors) in a complex interaction and the whole (community members' and leaders' Bl to
allow BIID at the local community level in Lagos)

Research Question and Hypotheses

RQ: How does PU, PEoU, PB, PS relate to community members' and leaders' Bl
to allow BIID at the local community level in Lagos?

Ho: There is no relationship between PU, PEoU, PB, PS, and community

members and leaders' BI to allow BIID at the local community level in Lagos.

Ha: There is a relationship between PU, PEoU, PB, PS, and community members,

and leaders' Bl to allow BIID at the local community level in Lagos.

Theoretical Foundation
Two different theoretical frameworks drove the study, the TAM by Davis (1989)

and the GST by Von Bertalanffy (1972). The reason for using two theoretical models for
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this study aligns with Thomas's (2020) and Kamara's (2020) thoughts that a combination

of theories to assess a phenomenon can engender varying perspectives, alignment, and
clarification. TAM and GST as the theoretical frameworks for this study unlocked the
different trajectories that drove the underlying philosophy of this study.

The TAM theory has its foundation in the works of Davis (1989), a veteran
United States technology professor, writer, and publisher. The author postulated that
technology users face some options to use or not to use technology. Davis (1989)
categorized these criteria as PU and PEoU. PU is the extent to which a person believes
that a particular system or technology would enhance job performance. At the same time,
PEoU is the belief that the use of a system or technology should be free of effort (Davis,
1989). Several authors and researchers had adopted Davis' TAM theory because of its
expanded view and ease of understanding (Ishola, 2017; Obinkyereh, 2017; Rafique et
al., 2020; Schmidthuber et al., 2020; Venkatesh & Davis, 2000; Wang, Wang et al.,
2020).

| leveraged the flexibility of the TAM model to adopt it for the construct of the
predictor variables of this study. I used four constructs in this study: PU, PEoU, PB, PS.
Two of the constructs (PU and PEoU) were from the original TAM model (Davis, 1989),
and the other two (PB and PS) were from a similar quantitative study by Obinkyereh
(2017). 1 examined the relationship between the independent variables of PU, PB, PEoU,
and PS and the dependent variable of community members' and leaders' Bl to allow BIID

at the local community level in Lagos.



The GST has its footing in the works of Von Bertalanffy (1972). Von
Bertalanffy's interest was about an open system that produces a complex interaction. The
theory states that a "system™ is a set of interconnected components in an environment
(McMahon & Patton, 2018). Von Bertalanffy connects an organization to an open system
with inherent dynamic interactions. One of the popular postulations of the theory is that
single parts and processes are deficient in providing a vital phenomenon. An exhaustive
observation of the works of the system theorists revealed that the wellness of the different
fragments that build up the whole determines the whole's level of collaboration
(Chatterjee et al., 2017; Greenhalgh, 2020). It is adequate to summarize that the parts are
equally important as the sum; in fact, conscious coordination of these variables is
inevitable for business survival. Systemic thinking underpins many contemporary
disciplines, and it provides the most reliable foundation for the dynamics of today's
complex business environments (Selvarajah et al., 2020). Complex thinking and
broadband Internet penetration are topics that | deliberately crafted to investigate the
relationship between the NTFs (PU, PB, PEoU, PS) and of community members' and
leaders' Bl to allow BIID at the local community level in Lagos.

Researchers of the various peer-reviewed articles and the Nigerian
telecommunication industry publications had limited the problem of broadband
penetration in Nigeria to the deficit in the TFs of agency regulation, multiple taxations,
tense political environment, inadequate budgetary provision, and more as responsible for

the low broadband penetration (Jayakar, 2018; Ogunfuwa, 2017; Teniola, 2017).
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The GST encourages systemic thinking advised on the need to look beyond the
TFs to consider other complexity factors or NTFs that may be the reason for the low
broadband penetration rate despite previous efforts. The gap is that none of the literature
resources addressed or linked these complexity thinking/ NTFs (PU, PEoU, PB, and PS)
to broadband Internet penetration in Lagos, Nigeria. In this quantitative correlational
study, I highlighted specific complexity thinking factors (PU, PEoU, PB, and PS) that
might affect Lagos's broadband Internet penetration rate. The study's result might be an
empirical dataset that becomes a reference case for policymakers and telecommunication
companies' leaders in Nigeria to understand how the TAM variables and systemic
thinking relate directly to the challenges confronting broadband penetration.

Nature of the Study

Some methodological assumptions drove this correlation study. Complexity
thinking, theoretically explained by the TAM variables and systems thinking lens of the
GST, was used to explore the extent to which PU, PB, PEoU, PS predict broadband
Internet in the form of community members' and leaders' Bl to allow BIID at the local
community level in Lagos. This study had four independent variables: PU, PEoU, PB,
and PS as complexity thinking factors and community members and leaders' Bl to allow
BIID at the local community level in Lagos (dependent variable).

The choice of the quantitative methodology was to satisfy the objective of
achieving reasonable breadth in the study's context. It enabled the generalization of the
survey results across similar community settlements in the other states in Nigeria.

Community members and leaders' BI to allow BIID at the local community level in
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Lagos is a verifiable external reality by the inhabitants of the selected communities that |
investigated empirically. Knowledge is constructed by sampling the individuals'
responses in the community rather than physical scientific representation (Burkholder et
al., 2016).

The research population consisted of broadband Internet users in three
purposively identified local communities Igbe-lkorodu, Gowon Estate, and Idumagbo
Avenue-Lagos Island in Lagos. | used a primary data collection method using
SurveyMonkey and shared the link to the survey questionnaire on the community's social
media platforms. The community members and leaders on the platforms randomly and
virtually completed the questionnaires by clicking on the link (see Tashkandi et al.,
2020). The sampling procedure shall purposively select the communities and stratify for
only Internet users on the chosen social media platforms.

The epistemological and ontological underpinning of this research favored
adopting a quantitative methodology (see Burkholder et al., 2016). The knowledge from
internalizing the theoretical strands of TAM and system thinking into complexity
thinking tested the relationship between PU, PEoU, PB, PS, and community members
and leaders' Bl to allow BIID at the local community level in Lagos. The inquiry into
establishing the relationship triggers the epistemological purists' view to subscribe to a
humanistic science model of postpositivism.

The correlational design was the most appropriate for the study. It measures the
relationship between independent variables (in this study, PU, PEoU, PB, and PS) and a

dependent variable (in this study, community members' and leaders' Bl to allow BIID at
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the local community level in Lagos; Crilly, 2019; Gray, 2019; Sanders, 2019. | used

Pearson's correlation and multiple regression analysis to test the strength of the
relationship between each of the complexity thinking factors of PU, PEoU, PB, and PS
(independent variables) and the dependent variable (community members' and leaders' Bl
to allow BIID at the local community level). | used a statistical software package for the
social sciences (SPSS) to analyze it.

Definitions

Broadband internet services (BIS): BIS refers to the higher speed of Internet
services provisioning different from the traditional Internet speed or the narrowband
(Falch & laskio, 2019). Scholars unanimously agreed that broadband is a crucial success
driver of the 21st-century information age as electricity was to the industrial era (Hanif et
al., 2018; Kelly & Rossotto, 2012; Olaide et al., 2017). Jayakar (2018) argued that any
nation that ignores the current revolution of ICT would find it difficult to cope with
global activities and trends.

Broadband penetration rate (BPR): BPR refers to the spread of broadband
services across a geographical area. The U.S. Federal Communications Commission
(FCC; 2018) sets the broadband penetration rate as the new measurement standard for
different countries. Krizanovi¢ Cik and Rimac-Drje (2016) defined BPR as economic
growth when a critical mass of broadband infrastructure is present. The various nations of
the world identified the importance of keeping to a connected world. That is why there is
a redefinition of national priority in improving the quality of communications

infrastructure to improve BPR (Calandro et al., 2018; Ogunfuwa, 2017). Nigeria is still
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struggling with meeting the rate despite addressing some of the identified challenges as
TFs since the liberalization of the industry in 2001 (Ogunfuwa, 2017). Broadband differs
from narrowband in the speed of connectivity.

Narrowband Internet Services (NIS): NIS refers to low-speed communication
services of a lower rate for low data application services (Hiben et al., 2019). Some
authors defined narrowband in its purest form as communication services that use a
narrower frequency than broadband (Agiwal et al., 2019). | decided to narrow this study
to complex thinking and broadband Internet penetration in Lagos, Nigeria, rather than
narrowband to align with individuals' and businesses' social needs regarding speed and
ease of doing business in the 21st century. The emphasis is on complex interaction or the
relationship of NTFs and broadband Internet penetration as the new normal.

Complexity thinking (CT): The emergence of complexity as a concept has defied
rational thinking. Scholars from different life works have struggled with ascribing the
idea to a discipline (Galkina & Atkova, 2019; Hallo et al., 2020; Uhl-Bien & Marion,
2008). The field of complexity theory represents an integration of ideas from different
disciplines like mathematics, physics, biology, information theory, artificial intelligence,
and much more (Greenhalgh, 2020; Mamédio & Meyer, 2020; Uhl-Bien & Marion,
2008). The foundation of complexity leadership theory stems from Hallo et al.'s (2020)
argument that traditional leadership theory has failed to provide a dependable explanation
to the way organizations evolve through leadership in an information age.

The development process of complexity has given birth to complexity-based ideas

that have established a track record in diverse scientific and mathematical communities
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(Hallo et al., 2020; Uhl-Bien & Marion, 2008). This advancement necessitated crafting

the constructs "Complex Adaptive System™ at Santa Fe Institute, which has helped
organizational understanding of complexities, complexity thinking, and broadband
Internet penetration in Lagos (Hoogeboom & Wilderom, 2020). | decided to overlay the
construct with PU, PEoU, PB, and PS (independent variables) and community members'
and leaders' Bl to allow BIID at the local community level (dependent variable).

Community members and leaders: Community members and leaders refer to the
inhabitants of the local communities in Lagos selected for the study irrespective of state
of origin, language, or religion.

Community members and leaders' behavioral intention to allow broadband
internet infrastructure deployment: This refers to the perceived Bl of the local
community members and leaders towards the acceptance of broadband infrastructure
deployment in their community (Adepetun, 2019; Ogunfuwa, 2017). | investigated the Bl
of the community members and leaders towards BIID using this study.

Traditional Factors (TFs): TFs are the factors that most industry actors believed
to be responsible for the low broadband Internet penetration in Lagos, Nigeria. For
instance, Ogunfuwa (2017) argued that the low broadband penetration in Nigeria was
attributable to uncertainties caused by the tense political terrain and internal crises. At the
same time, Teniola (2017) had a different opinion, citing primary infrastructural decay,
inadequate regulation, forex problem, budget delays, and economic crises as factors
responsible for the low broadband Internet penetration rate in Nigeria. The arguments

amongst the industry policymakers are justifiable reasons | have categorized TFs as
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multiple taxation, agency integration, tense political environment, budget, infrastructure
deficit, and weak regulation.

Nontraditional factors (NTFs): The NTFs are the factors that | sought to
investigate in the study, given the failure of broadband Internet despite the TFs that were
addressed in some parts of Lagos, Nigeria. | have, therefore, operationalized the NTFs as
complexity thinking factors throughout the study. These factors were PU, PEoU, PB, and
PS (Obinkyereh, 2017; Rafique et al., 2020; Wang, Wang et al., 2020). I limit the scope
of the proposed research by the number of NTFs of interest that | have chosen. | shall
investigate the four NTFs to understand how they relate to community members' and
leaders' Bl to allow BIID at the local community level in Lagos.

Assumptions

I made several assumptions about the study that gave meanings or interpretations
of the different sections of the survey. One such belief was that the three local
communities selected as samples for collecting data represent several other communities.
The members share similar characteristics and perceptions of technology infrastructure
installation and public goods. I also assumed that the respondents to my questionnaires
understand the speed of the Internet that differentiates narrowband Internet from
broadband Internet. However, I structured my inquiry to be explicit on the meanings of
the two different speed types. Another assumption was that the national
telecommunication operators' statistics on the NCC, the regulator, give an accurate

picture of the actual operators' data without error for reference purposes. However, | am
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confident that because the data proves reliable in other life-transforming studies, the
situation was different for this research.
Scope and Delimitations

This research examined any relationship between PU, PB, PEoU, PS, and
community members and leaders' Bl to allow BIID at the local community level in
Lagos. | decided to use primary data for this study. | generated the fundamental data from
three purposively selected local communities in Lagos. | used SurveyMonkey to design
the questionnaire and share the link on the social media platforms of the three selected
communities. The sampling technique favors stratified sampling because | targeted only
community members and leaders with internet access.

The TAM and the GST theories were the anchor theories of this research to
explain the derivation of the constructs concerning technology acceptance or otherwise
and the conceptual mindset that single parts and processes cannot provide a complete
picture of a vital phenomenon. The relationship of my study with the system theorists
showed that the constructs aligned with the theory (Davis, 1989; Obinkyereh, 2017), and
the wellness of the different parts that made up the whole determined the whole's level of
interaction (Greenhalgh, 2020; Von Bertalanffy, 1972). The TFs of multiple taxations,
agency integration, tense political environment, budget, infrastructure deficit, and
regulation might not sufficiently explain the low broadband Internet penetration in Lagos,
Nigeria. Instead, there was a need to investigate the relationship between the NTFs of
PU, PB, PEoU, PS, and community members and leaders’ Bl to allow BIID at the local

community level in Lagos.
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Limitations

Research weaknesses and limitations are influences and impediments beyond the
researcher's control (Marshall & Rossman, 2016; Onghena et al., 2018). The envisioned
limitations of this study were related to generic research hitches that scholars have
identified. | might have encountered resistance from some of the community leaders
whom | proposed to survey. Data conservation is one of the problems confronting
researchers in Nigeria (Ogunfuwa, 2017). The access to data that is not in the public
domain from the regulator and some other relevant government agencies might have
posed some challenges.

I was mindful of these constraints and had planned to go strictly with primary data
for this study and use only published data in the various government websites to support
my findings. | made a concerted effort to send a long-term notification email to some
community leaders to secure their support, consent, and willingness to participate in
filling the survey questionnaire. | recruited data collection research assistants from the
three communities to help share the link to the SurveyMonkey questionnaire of the
community's social media platforms (WhatsApp and Telegrams). The three assistants
responded in the affirmative to help via email. Therefore, my data collection strategy was
ready with the affirmation and commitment from all three selected communities.

Another limitation of this study stemmed from the understanding that I focused on
the complexity thinking factors or NTFs and community members' and leaders’ B to

allow BIID at the local community level in Lagos. These factors might not be the same
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across different cultural environments, making it difficult to generalize the study's result
beyond its cultural background.

| adopted a quantitative correlational study to examine the relationship between
PU, PB, PEoU, PS, and community members and leaders' Bl to allow BIID at the local
community level in Lagos. | used Pearson's correlation and multiple regression analysis
to test the strength of the relationship between complex thinking/NTFs and broadband
Internet penetration. A comprehensive comparison of Bl of the community leaders from
community members using the analysis of variance (ANOVA) produced a complete view
of the phenomenon. There is a need to expand the study beyond understanding the
strength of the relationship between these study's factors and the use of different cultural
settings in future research.

Significance of the Study

The sub-Saharan Africa region, specifically Nigeria, is still struggling to find its
bearing on the sweeping changes of the Internet revolution that impact almost every facet
of human existence in today's world (Ogunfuwa, 2017; Presidential Committee on
Broadband, 2013). In Nigeria, improving broadband Internet penetration is a challenging
task. It is gradually becoming a near-impossible mission as several policies and go-live-
dates have failed in the past. This study's significance was to examine the relationship
between PU, PB, PEoU, PS, and community members and leaders’ Bl to allow BIID at
the local community level in Lagos. Identifying the fundamental problem of broadband
development in Nigeria could transform the nation's economy from the macro perspective

and the standard of living of the citizens (Elebeke, 2019; Kelly & Rossotto, 2012;
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Ogunfuwa, 2017; Teniola, 2017). This research might address some social change
problems of unemployment, increased poverty rate, and hunger that scholars consider
major social problems (Elebeke, 2019; Onwuaso, 2019).
Significance to Theory

The research could contribute to the validity of Davis' (1989) TAM theory on the
BI for technology adoption and VVon Bertalanffy's (1972) GST theory on how the
interaction or the wellness of the different parts determine the welfare of the whole in the
context of an open system that produces complex interactions. Therefore, the study might
change the industry leaders' and policymakers' understanding of Lagos, Nigeria's low
broadband Internet penetration. The findings from this research could have validated or
refuted Davis' (1989) TAM variables and Von Bertalanffy’s (1972) stance on the
wellness of the different parts determining the welfare of the whole. Determining how the
nontraditional factors of PU, PB, PEoU, PS relate to community members' and leaders’
Bl to allow BIID at the local community level to determine the rate of broadband Internet
penetration in Lagos Nigeria might challenge conventional knowledge in the practice of
leadership and decision-making and provide an opportunity for further research.
Significance to Practice

Researchers could further explore the role of community integration and
education in developmental strategic decision-making. The study might unravel solutions
to the perennial problem of underdevelopment in other sectors of the Nigerian economy,
aside from the telecommunication sector. The review of the current issues confronting

broadband Internet penetration from a different perspective of the PU, PB, PEoU, PS
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through research and not just deploying infrastructure can contribute to the leadership and
organizational change. The evidence that emerged from the study could approve or refute
Davis' TAM theory of Bl and technology acceptance and Von Bertalanffy's GST system
behavior. Focusing on how the wellness of the different parts determines the health of the
whole in the context of an open system produces complex interactions.
Significance to Social Change

The world economy is on steady growth and development in large part because of
broadband Internet networks and services (Kelly & Rossotto, 2012). A World Bank
report stated that for every 10% increase in broadband Internet services, there is a
corresponding 1.38% improvement in the GDP of low income and middle-income
countries (Jayakar, 2018; Kelly & Rossotto, 2012; Urama & Ogbu, 2018). The 2017
Nigerian Telecommunication Commission industry report revealed that broadband
contribution to the Nigerian GDP stood at 8.6% (NCC, 2018). The social effect of this
research is a positive social transformation of the sectors of education, economy,
agriculture, transportation, health, manufacturing, employment, and the overall well-
being of the society through the drastic improvement of government processes and the
global service delivery (International Telecommunications Union [ITU], 2017; Kelly &
Rossotto, 2012; NCC, 2018; Nwankwo, 2018). Consequently, an improvement in the rate
of broadband Internet penetration in any country is an effective form of a technological
revolution. It could attract foreign direct investment, economic growth, poverty

reduction, and reduced social vices leading to a positive social change effect.
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Summary and Transition

In Chapter 1 of this study, | introduced the study from the perspective of the
importance of broadband Internet, its penetration, and the impact on human lives and
societies across the globe. The explanation in the background of the study section
provided a lead into the potential adverse effect of low broadband Internet penetration on
education, healthcare, transportation, employment, and the general standard of living as
identified by Elebeke (2019), Kelly and Rossotto (2012), and Ogunfuwa (2017). The
study background also presented clear indicators and insight on the reason for
approaching the study from the perspective of complex thinking factors or NTFs that
might affect broadband Internet penetration. | provide detailed explanations of the
variables that | identified as NTFs in Chapter 2.

Chapter 1 streamlined my ontological and epistemological position by presenting
the problem statements. It also separates the general research problem from the specific
issue. | presented the purpose of the study, the research questions, and the hypotheses in
such a way as to demonstrate a constant alignment through an iterative process. The
theoretical foundation showed the tenets that define and shape the study's direction. |
explained my position regarding validating or refuting past theorists' status on the
predictor variables. In the Nature of the Study section, I presented the philosophical
underpinning, the methodological drive, and the data-gathering strategy.

Furthermore, | presented some terms that | used in the study that might have
multiple meanings and interpretations. I identified the study assumptions, scope and

delimitation, limitations, and the significance of the study to theory, practice, and social
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change. In Chapter 2 | give detailed, granular, and comprehensive explanations of other

scholars' stances regarding the variables of interest and the overall study.
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Chapter 2: Literature Review

The general problem addressed in this study was that at 33% the Nigerian
broadband penetration rate is considerably low compared to other parts of the world
(Communication Week, 2019; Onwuaso, 2019). Onwuaso (2019) charged the Nigerian
regulator to strengthen broadband through new InfraCos. The specific problem is
community members' and leaders’ Bl to allow BIID at the local community level in
Lagos (Adepetun, 2019; Onwuaso, 2019). Adepetun (2019) argued that the leadership in
the states and the rural communities could play a significant role in developing the fiber
infrastructure that may translate to technological progress.

The purpose of this quantitative correlational study was to examine the
relationship between PU, PB, PEoU, PS, and community members and leaders’ BI to
allow BIID at the local community level in Lagos. The target population for this study
included community members and leaders from three purposively selected local
communities in Lagos State, Nigeria. The communities were Igbe-lkorodu, Gowon
Estate, and Idumagbo Avenue-Lagos Island (Adeniyi et al., 2019; Lagos State
Government, 2012). The independent variables were PU, PB, PEoU, and PS, and the
dependent variable was community members' and leaders' Bl to allow BIID.

Literature Search Strategy

This study's literature search strategy is a relevant section that shows the strength
of the previous scholarly explorations relating to the current research. I started gathering
suitable materials for this study in 2015 when I enrolled in the program. The starting

point was a deliberate assembly of relevant scholarly resources using a psychographic
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segmentation approach. Psychographic segmentation is a marketing term used to group
consumers and demographic, geographic, and behavioral attributes (Pitt et al., 2020). The
strategy was to strengthen the literature resources that | deployed to complete this study. |
borrowed the segmentation approach to organize the research into manageable sections.

| segmented the literature search by profession/discipline, research variables, and
program specialization to facilitate the research's development and successful completion.
I reviewed 120 industry-specific professional journal articles downloaded from weekly
industry news publications and regulatory releases. | got 50 professional journal articles
from Walden Library by searching the ABI/INFORM Collection and business source
complete. Others sources were Thoreau's multidatabase search, EBSCO, ScienceDirect,
SAGE Journals, IEEE Xplore Digital Library, ProQuest databases, and Google scholar.
Furthermore, | searched for journal articles relating to complexity, TAM, and the GST
linking directly to the study's independent variables. Further exploration of the databases
brought forth 50 pertinent journal articles relating to leadership and organizational
change as my program specialization.

The database search keywords were broadband, Internet, rural connectivity, fiber
optics, narrowband 4G technology, mobile Internet, information technology (IT), the
Internet service provider (ISP), and wireless technology. Other variable-related key terms
were complexity, complex thinking, system thinking, general system theory, complex
adaptive system, poverty, and entropy. More search keywords to accommodate the
program specialization included leadership, followership, global leadership, and virtual

leadership. Others were corporate social responsibility (CSR), management, theory,
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knowledge management, team management, and change management. The list continued
with human resource development, community leadership, and membership relation, and
technology acceptance model (TAM). The search sometimes involved the combination of
these terms across databases and Google to produce the desired result.

The search strategy was to focus on scholarly articles published between 2015 to
2020. The intention was to ensure that the findings in the papers and the other literature
resources were still helpful for the current study and relevant for 21st-century decision
making. However, | included some older articles and books to explain the theoretical
foundations of the research and some critical terms that | proposed to explain without
diluting the proponent's fundamental knowledge. For instance, | hinged the study on the
TAM theory by Davis (1989) and the GST by Von Bertalanffy (1972). Davis (1989) used
the TAM to focus on the fundamental determinants of the use and acceptance of
technology, while VVon Bertalanffy (1972) studied the dynamics of an open system that
produces complex interaction. | used peer-reviewed journal articles for this study. The
exception was the industry publications and regulatory releases that provided the
preliminary information to help domesticate the study to align with my ontological
position.

Theoretical Foundation

The theoretical groundwork for this study hinged on two complementary
frameworks: The TAM by Davis (1989) and the GST by Von Bertalanffy (1972). The use
of two theoretical models for this study aligns with Thomas' (2020) and Kamara's (2020)

thoughts that combining theories to assess a phenomenon engender varying perspectives,
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alignment, and clarification of the researcher's philosophical objectives. TAM and GST
as the theoretical frameworks for this study unlocked the different trajectories that drove
the underlining philosophy of this study.
The Technology Acceptance Model Theory

The TAM theory has its foundation in the works of Davis (1989), a veteran U.S.
technology professor, writer, and publisher. The author hypothesized that technology
users deal with some options to use or not to use technology. Davis' inherent motivation
was to develop an acceptable measure that correlates with user behavior. Davis (1989)
categorized these criteria as PU and PEoU. PU is the extent to which a person believes
that a particular system or technology would enhance job performance. At the same time,
PEoU is the notion that using a system or technology should be free of effort (Davis,
1989). Davis modified two critical theories to arrive at the TAM theory. The theory of
reasoned action explains how perception drives an individual's behavior, and the theory
of planned behavior postulates that individual behavior is a function of the individual's
specific intention (Nassif, 2019). Davis et al. (1989) concluded theory of reasoned action
and TAM are excellent predictors of why people reject or accept technology.

Several authors and researchers had adopted Davis’ (1989) TAM theory because
of its expanded view and ease of understanding (Ishola, 2017; Obinkyereh, 2017,
Schmidthuber et al., 2020; Venkatesh & Davis, 2000). Others were Kamara, 2020; Kamal
et al., 2020; Rafique et al., 2020; Sandema-Sombe, 2019; Wang, Wang et al., 2020. The
list can go on to indicate the importance of the TAM model. Thus, the two key TAM

constructs in the initial model by Davis could have a two-edged outcome on this study as
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crucial determinants. For instance, TAM’s PEoU construct could predict that community
members and leaders share a specific Bl towards broadband infrastructure deployment.
The choice could be positive or negative depending on the research outcome. Similarly,
the PU construct could propose that BIID would enhance community members’ and
leaders' effectiveness and life transformation. The detailed understanding of the
conceptualized relation between TAM and BIID could be deduced from the initial TAM
model by Davis et al. (1989) as depicted.

Figure 1

The Novel Technology Acceptance Model

Perceived
Usefulness
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Attitude Behavioral Actual
Extgrnal Toward »= Intention to - System
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\ Perceived

Ease of Use
(E)

Adapted from the "User acceptance of computer technology: a comparison of two
theoretical models” by Davis et al., 1989, p. 985, Management Science, 35(8).

The model shows that BI determines technology usage. However, Bl is a function
of the individual's attitude towards technology usage (A) and the PU of the technology
(U) represented by the regression equation BI = A+U...eql (Davis et al., 1989;
Obinkyereh, 2017). It, therefore, implies that the equation could be A-BI (eqg2), denoting
that people could build up the intention to perform behavior where they perceive positive

outcomes (Rafique et al., 2020). Nassif (2019) observed that people could imagine an
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exciting twist in U-BI (eg3) that people would not form intention towards behavior that
will not improve job performance despite the positive or negative feelings towards such
behavior. Davis et al. (1989) explained why enhanced performance is an essential
variable for extrinsic rewards in the workplace. Therefore, an example of an eternal
variable in figure 1 could be a cognitive appraisal. A particular intention towards a
system or technology could trigger an attitude that leads to improved performance. The
model paved the way to several other postulations, including cognitive appraisals leading
to the crafting of additional TAM constructs.

Nassif (2019) conducted a correlational quantitative inquiry using the TAM
model. The author adopted additional predictive TAM constructs to investigate a possible
relation between IT Solution Architect’s PS, perceived privacy, perceived connectedness,
perceived complexity, PU, and PEoU with the intent to adopt a cloud computing system
(CCS) in Afghanistan. Nassif used the enhanced TAM model (ETAM or TAM) as the
theoretical framework. The model enabled the expansion of the original TAM constructs
of PU and PEoU using cognitive appraisal on the external variables. The scholar found
that PeS, PeP, and perceived connectedness had a more substantial positive impact on IT
Architects’ Bl to use CCS while PeC had an insignificantly weak effect. Nassif (2019)
admitted that the study had its scope and methodological limitations. Future researchers
could consider a different research design in geographical settings.

Kamal et al. (2020) did an extensive investigation of the adoption of telemedicine
services using an ETAM model. Kamal et al. aligned with previous scholars that

complexity is the extent to which users perceived innovation to be relatively tricky. The
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scholars concluded that a broad range of technology innovation types requires a deep
understanding of the relationship between compatibility, relative advantage, and
complexity. The special attention on Davis' (1989) TAM model attracted scholars from
different spheres to relate different behavioral streams to the adoption and use of
innovations. The authors advised future researchers to explore the TAM model on other
Bls.

| got permission to use the survey instrument of the study by Obinkyereh (2017)
for this research (see appendix A). Obinkyereh (2017) explored a quantitative
correlational survey to examine the factors determining cloud computing adoption by
information technology professionals in Ghana, West Africa. The author used the TAM
constructs of PU, PEoU, PB, PS, and PA of information systems and cloud computing
adoption in Ghana. The scholar found a significant relationship between PU, PEoU, PB,
PS, PA, and CCS adoption in Ghana. In this study, I intend to examine further
Obinkyereh’s (2017) TAM constructs in a different geographical location, population,
and technology platform. | proposed to conduct a quantitative correlational study to
examine the relationship between PU, PB, PEoU, PS, and community members and
leaders’ Bl to allow BIID at the local community level in Lagos. It is important to note
that I used only the four related constructs suitable to measure Bl on the chosen
broadband Internet technology.

I leveraged the flexibility of the TAM model to adopt it for the construct of the
predictor variables. | used four constructs in this study; PU, PEoU, PB, PS. Two of the

constructs (PU and PEoU) from the original TAM model (Davis, 1989) and the other two
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(PB and PS) from a similar quantitative study by Obinkyereh (2017). | examined the

relationship between the independent variable of PU, PB, PEoU, PS. And the dependent
variable of community members' and leaders' Bl to allow BIID at the local community
level in Lagos.

The General System Theory

The GST explores the works of VVon Bertalanffy (1972). The American
Biologist's interest was about an open system that produces a complex interaction. The
GST provides that a "system" is a set of interrelated elements standing about the
environment (McMahon & Patton, 2018). The Biologist equates an organization to an
open system that requires more than the different dimensions of interactions. Single parts
and processes cannot provide a complete picture of a vital phenomenon.

Complex adaptive scholars established a unanimous standpoint that the theory
offers the best explanation for why the wellness of the different parts of any interrelated
system determines the level of interaction of the whole (Chatterjee et al., 2017,
Greenhalgh, 2020). Therefore, it is right to summarize that the parts are as equally
important as the whole, and in fact, conscious coordination of these variables is inevitable
for business survival. Systemic thinking underpins many contemporary disciplines, and
indeed, it provides the most reliable foundation for the dynamics of today's complex
business environments (Selvarajah et al., 2020). Complex thinking and broadband
Internet penetration is a topic that | deliberately crafted to investigate the relationship
between the non-traditional/complexity thinking factors and broadband Internet

penetration at the local community level in Lagos.
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The application of GST is not limited to this study. Several other researchers have
applied the GST in a multifaceted circumstance to unravel complex adaptive societal
problems that had improved human welfare and contributed to positive social change.
Okoye (2017) embarked on a qualitative multiple case study using the GST to investigate
strategies to minimize the effects of information security threats on business
performance. The author employed the GST and transformational leadership theories to
explore the processes that reduce the impact of information security threats on business
performance.

The author argued that SME leaders use a practical strategy and leadership skills
to minimize information security threats on business performance (Okoye, 2017). Okoye
found that the best approach for SMEs to mitigate the impact of information security
threats on business performance was implementing information security strategies
working as reliable parts to strengthen the whole (Okoye, 2017). The study aligned with
the GST philosophical stance that single features and processes cannot provide a
complete picture of a vital phenomenon unless they work in an interrelated fashion to
shape the whole.

Belluomini (2016) conducted another exciting study to investigate the combined
effect of technology self-efficacy and practice outcomes on digitally immigrant social
work faculty. The author used the duo of GST and self-efficacy theories, adopting a
mixed-method grounded research design to achieve triangulation and rigor. Belluomini
(2016) found that digitally immigrant social works education (DISWE) requires the

injection of the social work integration model for technology (SWIM-T) to provide the
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critical mass that is needed to develop technology literacy in the field. The researcher
also provides an evidence-based response to a growing technologically literate society.

The study aligns with Von Bertalanffy's (1972) theory that the interrelated
elements that form a system must coordinate in a way that projects a stronger whole. The
DISWE project may not thrive insolation without the integration of a suitable
technological model. Greenhalgh (2020) argued that researchers should view the missing
link making a system incomplete from a complexity standpoint to bridge the gap between
research and practice.

Ragab (2016) applied GST to assess how information technology adoption by
small business owners has transformed the small business enterprises (SBE) sub-sector.
The author used the GST in a qualitative multiple case study inquiry to understand the
depth of the strategies that SBE uses to implement IT solutions for increased profitability.
Ragab found that small business enterprises (SBEs) use planned methods of flexible
organizational culture for adopting and implementing information technology (IT)
solutions to increase the profitability of the businesses (Ragab, 2016). The author
concluded that business owners must acknowledge that one strategy is not enough for
organizations to make a reasonable profit. Multiple factors must work together to achieve
an acceptable measure of success (Anderson, 2019; Ragab, 2016).

The findings aligned with the tenet of the GST that single parts and processes
cannot provide a complete picture of a vital phenomenon for leadership decision-making

(Selvarajah et al., 2020; Von Bertalanffy, 1972). Therefore, multiple factors working
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together in a related fashion may provide the critical success factors for small business
enterprises (SBE).

More researchers continue to explore using the GST in combination with other
theories. The extent of work depends on the epistemology and ontological stance of the
authors. In a related study to investigate the leadership strategies for reducing regulatory
citations to maintain tax-Exempt Statuses in nonprofit organizations, Kamara (2020) used
the GST and supported it with Transformational leadership theory. The author conducted
a qualitative case study research to investigate the strategies that nonprofit organizations
in Pennsylvania use for decreasing regulatory citations to maintain their tax-exempt
status.

Kamara (2020) found leaders should use a mix of different strategies, including
the collaboration of work effort and share workable strategies to prevent burnout and
minimize turnover in a nonprofit organization. The analysis also revealed that effective
communication and teamwork are crucial ingredients for the success of any organization.
The scholar used the GST to identify a study with a significant implication on leadership
practice. For instance, the conclusion that regulatory demands should matter to leaders at
different levels, whether profit or nonprofit, to avoid citations, fines, and revocation of
business licenses (Kamara, 2020), has a massive implication for leadership practice.

The GST provides an essential framework for establishing and reiterating the
need for leaders to focus on the details in a value chain affecting a phenomenon
(McMahon & Patton, 2018). Researchers of the various peer-reviewed articles and the

Nigerian telecommunication industry publications had limited the problem of broadband
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Internet penetration in Nigeria to deficits in the TFs of agency regulation, multiple
taxations, tensed political environment, inadequate budgetary provision, and more as
responsible for the low broadband penetration (Jayakar, 2018; Ogunfuwa, 2017; Teniola,
2017). However, the GST that encourages systemic thinking advised the need to look
beyond the TFs to consider other complex factors or non-TFs that may be the reason for
the low broadband penetration rate despite previous efforts.

Understanding and examining the relationship between PU, PB, PEoU, PS, and
community members and leaders’ Bl to allow BIID at the local community level in Lagos
should form a bedrock for policy decision-making. The result of the study might be an
empirical dataset for policymakers and telecommunication companies' leaders in Nigeria
to understand how systemic thinking relates directly to challenges confronting broadband
penetration. The favorable social change implication for decision-makers and the citizens
is that enhanced broadband Internet penetration translates to improved economic growth,
poverty, unemployment, and social vices (Elebeke, 2019; Ogunfuwa, 2017). It is,
therefore, necessary to review the empirical literature resources on broadband Internet.

Literature Review
Broadband Internet Services

BIS refers to the higher speed of Internet services provisioning that is different
from the traditional Internet speed or the narrowband (Falch & laskio, 2019). Scholars
unanimously agreed that broadband is a crucial success driver of the twenty-first-century
information age as electricity was to the industrial era (Hanif et al., 2018; Kelly &

Rossotto, 2012; Olaide et al., 2017). Jayakar (2018) argued that any nation that ignores
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the current revolution of ICT would find it difficult to cope with global activities and
trends. However, despite the worldwide acceptability and promotion of broadband by
industry leaders, policymakers, and network operators, it has been difficult to agree on a
single widely accepted definition of broadband. A review of current literature resources
on broadband indicates a gross dimension of relativity in the broadband definition across
spheres.

Kelly and Rossotto (2012) did a comprehensive review of broadband definition
by approaching it from multiple trajectories. The author suggests that broadband
definition should encapsulate the various aspects of the network and services: (i)
infrastructure, pipe, or the medium of delivering services to the end-users. (ii) high-speed
access to the Internet, and (iii) the services and applications available via broadband
networks. Such services are; Internet protocol television (IPTV), video and movie
streaming, Internet, and voice services bundled as a triple-play package. Agiwal et al.
(2019) also aligned their thoughts with Kelly and Rossoto. Further, they suggested that
broadband definition is country-dependent and that most states define broadband based
on the speed of transmission megabits and kilobits per second. The scholars also noted
that other countries represent broadband based on the types of services and applications.

Despite the wide range acceptability of broadband definition based on
transmission speed, several scholars thought otherwise. Falch and laskio (2019) observed
that broadband report based on rate presents some limitations. The authors argued that
speed definition varies among countries with a generic categorization of the base

download speed to be 256 kbit/s. The scholars cited India, South Africa, the ITU, and the
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Organization for Economic Co-operation and Development (OECD) as examples of
countries with the minimum download speed broadband definition (Falch & laskio,
2019). In contrast, countries like Canada have a high broadband base speed definition of
1.5 Mbit/s (ITU, 2017).

Falch and laskio also extended their argument that broadband definition
referencing transmission speed may be unsustainable amidst rapid technological
advancement (Falch & laskio, 2019). The same services and applications that determine
broadband speed could change with the technological revolution, prompting broadband
re-definition. Therefore, it is safe to conclude that what represents high-speed today may
not necessarily be high-speed tomorrow. Therefore, any speed-based definition of
broadband may need frequent updates as technology changes.

The identified limitations were why Brazil and some international organizations
like the OECD suggested that stakeholders define broadband and transmission speed and
functionality in terms of data type, activities, and connectivity type (ITU, 2017).

However, Hanif et al. (2018) argued that broadband definition based on only
functionality limits the term and makes it overly subjective. The scholars summarized
that broadband definitions that referenced the speed of connectivity and transmission
make it easy to apply and operationalize. If a country defines broadband to have a
transmission speed of 1.5 Mbit/s, it is easy to classify 2 Mbit/s connection as broadband
while 1 Mbit/s as nonbroadband speed. As opposed to a definition based on functionality,

it is difficult for a user to tell a more functional system than another user. The relativity of
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individual experiences becomes an object of controversy, making it difficult to have a
standardized industry stance on what should or should not be broadband.

The debate about a generally acceptable definition of broadband continues as
there are scholars and practitioners. However, for this study, | decided to align my
thought with that of Kelly and Rossotto (2012) and Hanif et al. (2018) to view broadband
more holistically from the perspective of high-capacity information and communication
technology (ICT). BIS is a platform that improves the value of communication services
and applications that providers offer to transform lives and economies positively. The
Presidential Committee on Broadband (2013) defines broadband as the enabler that can
potentially influence the entire economy by changing its multiple and critical sectors.
Kelly and Rossotto (2012) concluded broadband definition by aligning their thought with
Jayakar (2018) to view broadband as an ecosystem with both the supply side (network
platforms) and the demand side (development of services and applications, e-government,
and promotion of broadband users). Policymakers encourage broadband penetration to
positively transform the critical sectors of the economy, such as health, education,
energy, commercial, and transportation.

Broadband Penetration Rate and Gross Domestic Product

Given the proper policy measures, broadband is a transformative platform that
affects the ICT sector and the other critical sectors (Ogbo et al., 2018). The World Bank,
in its 2010 report, sets an acceptable Internet global penetration rate of “76.2% for every
100 persons” (Kelly & Rossotto, 2012, p. 5), but with a population of over 200 million

people (World Population Review, 2019), Nigerian broadband penetration hovers around
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33% (Communication Week, 2019; Onwuaso, 2019). The Bank posits that the collective

GDP of the West African region could increase by US$2 trillion in addition to the
creation of more than 140 million jobs. The World Bank projection was for 75% of the
population in the developing nations to have access to broadband Internet up from the
present 35%. (World Bank, 2020a, 2020b, 2020c). The Bank, however, noted that there
huge challenges to expanding broadband Internet into the rural communities in
developing countries.

Developing countries have suffered decay in general infrastructure deployment,
and broadband is not in isolation. Ogbo et al.'s (2018) article on broadband speed as a
barrier to Internet use in rural communities examines mobile infrastructure and Internet
use habits in urban and rural areas in Nigeria as one of the world's developing economies.
The authors were concerned with how developing countries face unique challenges in
addressing digital inequality and low broadband penetration. Umeh (2019) argued that
broadband Internet's impact on developing economies is an excellent justification for
driving the right amount of broadband penetration affecting the country's GDP.

Different scholars have established that broadband has potentially wide-ranging
impacts on access to information that increases efficiencies and productivity (Kelly &
Rossotto, 2012; Ogbo et al., 2018; Olaide et al., 2017; Townsend et al., 2015;
Umezuruike et al., 2015; Urama & Ogbu, 2018). Imasheva and Kramin (2020) conducted
a world bank study to unravel the economic impact of broadband Internet across different

nations. The scholars found that a 10% increase in broadband penetration accounted for
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the 3% increase in the European countries' GDP between 2003 and 2006. Imasheva and
Kramin also aligned their findings with the world bank research of 186 countries.

The conclusion was that for the countries with relatively high income, a 10%
increase in broadband penetration triggers a corresponding increase of 1.21% in the GDP.
The GDP growth was by 1.38% for every 10% increase in broadband penetration (Camba
& Camba, 2020; Lederman & Zouaidi, 2020; World Bank, 2020c). Other Camba and
Camba (2020) further reiterated that 10% in broadband household penetration boosts the
country's GDP by 0.1% ranging to 1.4%. Different countries embracing technology

cannot overemphasize the benefits of broadband to the GDP growth of the country.
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Figure 2
Effect Broadband Internet Penetration on GDP Growth in High- and Low-Income

Economies, 2000-2006
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Adapted from the Broadband Strategies Handbook, by T. Kelly, & C. M. Rossotto, 2012,
p. 6. Copyright 2012 by the World Bank Publication.

It is pertinent to say that despite the position of different scholars on the positive
impact of broadband on economic growth, there has been a revealing magnitude in the
estimate of the minimum and maximum effects (Kelly & Rossotto, 2012). For instance,
scholars have estimated that a 10% increase in broadband penetration has a
corresponding potential growth in the GDP of high-income countries from a minimum of

0.24% to a maximum of 1.50% for low-income countries, as demonstrated in figure 3.
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Figure 3

Estimated Minimum and Maximum Impact on GDP of a 10% Increase in Broadband
Penetration
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The implication is that countries with low broadband penetration tend to lose the
benefit of possible economic growth and development that should have improved through
increased GDP (Imasheva & Kramin, 2020). The broader consequence is inadequate
health care, a high rate of unemployment, an underdeveloped transport system, a weak
education system, a high percentage of poverty, and increased social vices (Ogunfuwa,
2017; Okeke, 2020; Townsend et al., 2015). Ogbo et al. (2018) also observed that the
identified problems of low broadband penetration are the reason for the aggressive
pursuit of broadband deployment as a critical success factor to the achievement of the
digital economy in the developing nations of the world. The scholar's thoughts align with
the graphical analyses in figures 2 and 3, depicting that the developing countries stand to
gain more economically if they pursue the right broadband deployment goal.

Strategies for the Deployment of Broadband Internet

Broadband Internet deployment is a crucial building block and fundamental to
broadband-related studies and the associated benefits. Dawadi et al. (2020) conducted
exploratory qualitative research on affordable broadband with a software defined IPv6
network for developing rural communities. The authors found that broadband
infrastructure deployment helps rural and urban communities of developing communities
to achieve an intelligent community target and natural transformation to emerging
economies. Dawadi et al. (2020) cited Nepal as one of the developing countries that
broadband deployment has transformed.

Understanding broadband Internet deployment requires a cursory hierarchical

analysis of the implementation of high-speed connectivity infrastructure from
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international, national, and metropolitan dimensions (Gu et al., 2019). The authors
suggested that deliberate deployment strategies must support future optical
communication technology. Imasheva and Kramin (2020) also aligned their thought on
the need for a reliable infrastructure that combines the traditional characteristics of
network nodes working together for proper functionality.

Kelly and Rossotto (2012) also aligned with Dawadi et al. (2020) and Wiley
(2006) to categorize the broadband deployment hierarchical model into a supply chain of
international connectivity, national backbone networks, metropolitan access links, and
local access networks. It is important to note that this study is about the local access
networks' hierarchical model and the resistance that network operators face from the
community members and leaders during broadband Internet deployment. It is, however,
essential to encapsulate the broadband hierarchical deployment models into a series of
strategies.
International Broadband Connectivity Infrastructure

International connectivity is a broadband infrastructure deployment that connects
international boundaries between countries (Naeem et al., 2019). Naeem et al. (2019) also
noted that IBCI has only two infrastructural deployment types; fiber optics and satellite.
But Kelly and Rossotto (2012) observed that IBCI requires lots of intelligence to manage
and route Internet traffic. The authors concluded that the structure of IBCI is
predominantly undersea, making it difficult for fault tracing, fixing, and regular
maintenance. Other respected scholars and knowledge experts also confirmed that the

regulation behind the deployment and operation of IBCI supports the claim for
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intelligence handling (Queder, 2020). IBCI, also known and described by other scholars
as wet-segment connectivity, is the medium for international Internet traffic that provides
direct feed to the national backbone network.

National Backbone Network Infrastructure

The international traffic from IBCI has no use without the NBNI. The NBNI
represents the pathway or infrastructure by which connectivity operators transmit data
across and within the country (Dawadi et al., 2020; Kelly & Rossotto, 2012; Naeem et al.,
2019). Queder (2020) NBNI functions optimally when public policymakers
interEndcovene to positively affect the profitability of a wholesale-only business model
that will be willing to deploy the infrastructure on behalf of the other operators. Ruffini et
al. (2020) observed that the NBNI deployment regulation differs across countries. The
authors noted state authorities give operators with the most influential national presence
and market share the benefit of building the NBNI Europe.

Whereas in the US, the government decided not to enforce the act. Private power
individuals handled the NBNI deployment in phases rather than state funded. Wang and
Dang (2019) disagreed with Ruffini et al.'s (2020) by arguing that the government should
handle such massive infrastructure deployment since the government understands the
criticality and can wait for decades for returns. Kelly and Rossotto (2012) opined that the
media for the NBNI transmission is microwave, satellite, and fiber optics. The authors
summarized that the NBNI provides a handshake for Internet exchanges, metropolitan

rings, and next-generation networks (NGNs) (Kelly & Rossotto, 2012). The NBNI is a
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feeder into the metro links and the local area networks serving as last-mile connectivity
infrastructure.
Metropolitan Access Infrastructure

The MAI is the terminating point for the NBNI and provides a bridge between the
NBNI and the local access infrastructure. Kelly and Rossotto (2012) noted that the media
connecting the MAISs is microwave, fiber optics, and to some extent, satellite. Imasheva
and Kramin (2020) observed that the MAI is as vital as the IBCI and the NBNI. The
authors argued that without a functioning MALI, the data, and the Internet bandwidth
available on the IBCI and the NBNI could not get to the intended user. The MAI's
distribution capacity has become a subject of debate across regional regulatory agencies,
including the international telecommunication union (ITU, 2017).

Kani et al. (2020) did a comprehensive analysis in their article “Future optical
access network-enabled by modularization and softwarization of access and transmission
functions.” The authors advised that governments across countries should work at
providing enabling and secure environments for MAI deployment. The scholar suggested
that the government assume full ownership of MAI and other telecommunication
infrastructures by categorizing them as critical national infrastructures like roads and
electricity. Operators interconnect the MAI using backhaul links of either fiber optics or
microwave links. The MAI is the aggregation point for all user traffic from the local

access network infrastructure.
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Local Access Network Infrastructure

The LANI architecture is a structural cable arrangement or wireless connectivity
that provides a direct medium for the end-user to connect and use broadband services
(Agiwal et al., 2019; Camba & Camba, 2020; Chanclou et al., 2020; Kelly & Rossotto,
2012). Operators set up the LANI for ease of management and control of broadband
Internet users. Chanclou et al. (2020) advised that the LANI deployment should deliver
the best user experience and quality to support the other levels of the hierarchical
broadband model. The user experience at the LANI stage determines whether the entire
investment in the broadband deployment hierarchical model value chain is justified. It is
safe to conclude that the LANI is not less important than the other stages of the model.

A critical point to note in the strategy for the deployment of broadband Internet
discourse is the systemic nature of understanding network nodes and integrating the
various essential nodes that facilitate the traffic flow. Dawadi et al. (2020) opined that
the strategy for BIID at different levels has no definite boundary separation. The authors
argued that Internet traffic exchanges route domestic traffic at the national deployment
level. However, the same exchanges also handle international traffic as peering points for
the overseas network.

Dewadi et al. also argued that domestic traffic stays within the country. At the
same time, the metro backhauls serve to bridge the local access networks to the
mainstream broadband traffic cloud (Dawadi et al., 2020). | have depicted the
overwhelming synchronization between the broadband network infrastructural

deployment at different levels. It reiterates the significance of any form of disruption,
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vandalization, or outright resistance to broadband infrastructure deployment. The specific
problem is that community members and leaders have Bl to allow BIID at the local
community level in Lagos. (Adepetun, 2019; Onwuaso, 2019). The hierarchical
broadband model in figure 4 depicts the different levels of broadband Internet
deployment up to the users in the community.

Figure 4

The Hierarchical Model of Broadband Internet Infrastructure Deployment
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Broadband Versus Narrowband Internet
Broadband Internet is the focal point of this study. However, the argument
between Hanif et al. (2018) and Falch and laskio (2019) further establishes a good

comparison between broadband Internet and narrowband Internet to clarify general
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perception on the terms. The researcher intends to build on the scholars' argument to
create the necessary connections and distinctive characteristics of broadband and
narrowband. Queder's (2020) opinion that broadband occupies a central position as a tool
facilitating the ease of doing business is no longer a discussion subject. Ruffini et al.
(2020) argued that broadband enables the transmission of multi-service operations in the
right multi-tenant environment. The authors observed that Hanif et al. (2018) also noted
that broadband's previously mentioned features also enhance the effectiveness of
applications, implementation of faster speeds, graphical interfaces, and higher
interactivity and performance. All of which require much higher bandwidth than does the
simple transmission of plain text alone. It is noteworthy that broadband enables the
efficiency of triple-pay services.

However, narrowband is in the category of dial-up connection can only be used
for either voice or data at a time (Agiwal et al., 2019). Narrowband refers to low-speed
communication services of a lower rate for low data application services (Hiben et al.,
2019). Some authors defined narrowband in its purest form as communication services
that use a narrower frequency than broadband (Agiwal et al., 2019; Svigelj et al., 2019).

Table 1 gives more detail on the comparison between broadband and narrowband.
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Table 1

Comparison Between Broadband and Narrowband Internet

Features Narrowband Broadband)

Speed Up to 56kbps More than 256kbps

Switching Circuit switching Mainly Packet switching
Connection method Dial-up Always on; ADSL, Cable, Mobile
Available services Voice, low-rate data Voice, data streaming video

Note. From “Are Internet users in Slovenia willing to pay for fast broadband and what
drives them to migrate?”. By Svigelj et al. (2019, p. 1005), Economic research-

Ekonomska istrazivanja, 32(1), 1001-1018.
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Figure 5

Connection Speed for Narrowband and Broadband Internet
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Note from “Are Internet users in Slovenia willing to pay for fast broadband and what
drives them to migrate?”. By Svigelj et al. (2019, p. 1004), Economic research-
Ekonomska istrazivanja, 32(1), 1001-1018.

Table 1 and figure 5 show Svigelj et al. (2019) summaries of broadband and
narrowband Internet speed comparison discussion. In figure 5, the Y-axis represents
theoretical file transfer capacity in megabits per second, while the X-axis represents
academic file transfer time in minutes. | consider two different capacity types (3Mbp/s
and 25Mbp/s) and depicted with dark grey and grey colors. The dark grey color
represents a lower capacity (3Mbps), while the grey color shows a higher bandwidth
(25Mbp/s). Notice that at 56kbps - 0.0547Mbps (narrowband speed), it takes 60 minutes

to transmit 25Mbp/s data and 8 minutes to transfer as low as 3Mbp/s data. Whereas, at
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256kbs - 0.25Mbps/s (broadband speed) and above, data transmission time reduces
immensely even as broadband capacity increases (Cook et al., 2019; Svigelj et al., 2019).

Cook et al. (2019) argued that broadband Internet could ignite developmental
processes at different levels because of the advantage of high data multiple application
transmit speed. Broadband offers individuals' subscribers improved educational
opportunities, entertainment diversity, and improved access to peers, information, and
local area networking options than narrowband (Svigelj et al., 2019). Broadband offers
improved efficiency, branch office connectivity, and access to operation-specific
applications that enhance new business experiences (Cook et al., 2019). "Broadband is to
the 21%-century information age what electricity was to the industrial age" (Presidential
Committee on Broadband, 2013, p. 13).

Queder (2020) argued that the transformative effect of broadband Internet on
nations and the global economy in the coming years is better imagined. The transition
from narrowband Internet to broadband Internet was a necessary revolution that changed
the way people do business and live in the twenty-first century. Presidential Committee
on Broadband (2013) warned that nations should strive to be part of the new age's digital
transformation.

Nigeria Historical Summary (Research Setting)

Nigeria is one of the countries in the African continent, precisely in West Africa,
and officially addressed as the Federal Republic of Nigeria (FRN) (Wang & Dang, 2019).
Nigeria harbors the highest number of black populations in a geographical location and is

the most populous country in Africa, with a population figure of over 200 million people
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(National Bureau of Statistics, 2020c; World Population Review, 2019; Youthhub Africa,

2020). In another survey, Worldometer (2020) ranked Nigeria as the seventh most
populous country globally and estimated that Nigeria would be the third most populous
by 2050 with an estimated population figure of over 400 million.

The United States Embassy in Nigeria's (2018) facts check revealed that Nigeria
accounts for over half of West Africa's population. The study showed that 250 multi-
ethnic groups speak more than 4000 dialects across 774 local government areas making
the country giant in the sub-region. Nigeria shares a geographical boundary with Niger in
the north, Chad in the northeast, Cameroon in the east, and Benin in the west (The
Commonwealth, n.d.; Wilson & ldoniboy-Obu, 2019). Nigeria was colonized by the
British and formally became an independent federation in 1960 (World Bank, 2020b).
The country is also culturally diverse, with 36 autonomous states and Abuja as Federal
Capital Territory and multi-ethnic groups (Ng'weno, 2020; Okonkwo, 2020). Nigeria is
blessed demographically and geographically and with the right combination of natural
resources for the economic prospect.

World Bank (2020c) global economic prospect report noted Nigeria as Africa’s
biggest oil exporter with the most abundant gas reserve and other natural resources in
abundance. However, scholars have argued that rather than the population, size, and
economic affluence translates to better living standards, the citizens of Nigeria plunged
into abject poverty and woe (Dosumu et al., 2020; National Bureau of Statistics, 2020a).

The most recent poverty clock report shows that Nigeria has to overtake India in the
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power rating index figure (Quartz Africa, 2018). The organization reported that Nigeria
has more citizens living in extreme poverty as of June 2018 (Quartz Africa, 2018).

Quartz Africa (2018) found that 86.9 million Nigerians representing 46.7%, live
in extreme poverty over India's 71.5 million people (5.2%) living in extreme poverty. The
National Social Safety Nets Coordinating Office — NASSCO (2020) and the World Bank
(2020c) directly aligned with the Quartz Africa (2018) study with a suggestion that
policymakers in Nigeria should work hard to implement the content of the United
Nation's sustainable development goal to end extreme poverty by 2030.

The weak human capital and human development index rating also explain the
inadequate education system in the country. Youthhub Africa (2020) conducted
experimental survey research to understand what the government is doing to reform
primary education in Nigeria. The organization found that 13.2 million children in
Nigeria are out of school. The study also revealed that 69% of school-age out-of-school
children are from the northern part of the country.

National Social Safety Nets Coordinating Office — NASSCO (2020) blamed the
situation on the reduced household income. In a survey conducted in January 2020,
NASSCO found that 9.45 million Nigerians living in extreme poverty were from 2.25
million poor and vulnerable households. The study revealed that the identified families
could not provide primary education to school-age children. NASSCO's finding of
poverty-ravaging families in Nigeria aligned with the National Bureau of Statistics
(2020a) data that relates to the high level of poverty in the country to the increased

unemployment rate of 23.1% and youth unemployment and underemployment rate of
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55.4%. The World Bank (2020c) report linked Nigeria’s economic situation and the

increased household poverty to the high unemployment rate.

The implication of the proposed study to Nigeria's economic situation is that its
annual 2019 overall actual GDP stands at 2.27% (National Bureau of Statistics, 2020b).
The Nigerian policymakers and economic managers are working assiduously to keep
improving the country’s annual GDP. Camba and Camba (2020) and Lederman and
Zouaidi (2020) all agreed with Kelly and Rossotto (2012) that the developing economies
of the world could increase GDP growth by 1.38% for every 10% increase in broadband
penetration. Therefore, the proposed study is necessary to establish a possible
relationship between complexity thinking factors of PU, PB, PEoU, PS, and community
members and leaders’ BI to allow BIID at the local community level in Lagos.
Broadband Internet Penetration in Nigeria

There seems to be an emerging problem in the developing countries of the world,
especially Nigeria. A world bank population review puts the countries current population
figure at over 200 million people (World Population Review, 2019). Scholars and
industry practitioners in the Nigerian telecommunication industry set the broadband
penetration index at slightly over 33% (Communication Week, 2019; Onwuaso, 2019).
Some industry actors thought that the 33% industry rating for broadband penetration
could be wrong because of the computational model that the regulator applied
(Communication Week, 2019; Odunsi, 2020; Ogunfuwa, 2017; Teniola, 2017).

Communication Week (2019) observed that the regulator counted the 100 million

active lines used for data traffic to translate to the 33% broadband penetration rate.
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Experts described the Nigerian broadband Internet penetration rate as low. Onwuebuchi
(2019) revealed Nigeria's value and other mobile economies as over $50Bn in 2018. The
author cited research by the global system for mobile communication association
(GSMA) to conclude that the West African mobile ecosystem generated $50 billion in
economic value in 2018. The worth of the sub-regions mobile market might hit $70
billion by 2023. Therefore, the report underlines the vital role of mobile telephony and
broadband in West Africa, leveraging the region's growing population.

Nigeria is aware of broadband benefits, and it is working hard to improve the
penetration index despite the enormous challenges. Onwuaso (2019) observed that the
regulator (NCC) is concerned and decided to consider a collaborative effort with some
telecommunication infrastructure providers. The report underlines the regulator's planned
empowerment of the InfraCos to commence operation in Nigeria. Onwuaso (2019)
reported that EVC, Prof. Umar Danbatta, has planned to disburse take-off grants as
subsidies to the InfraCos to facilitate broadband infrastructure. NCC noted that the
gesture would boost broadband penetration and make it pervasive nationwide. Onwuaso
found that the regulator intends to intervene by injecting some funds as an agreed
percentage to the already discussed required capital expenditure (CapEx) with the
InfrasCos.

In a related study on Onwuebuchi (2019), there is a need for immediate
investment in BIID to cater to Nigerians' digital needs. The overall Internet-aware
customers in Nigeria increased to 114,725,357 in February 2019 from 113,875,204

figures of January 2019, showing an increase of 850,153 new subscribers. The report
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indicates that the broadband Internet knowledge of Nigerians has increased more than
before to justify the need for fixed investment in broadband infrastructure.

The Nigerian telecommunications industry practitioners are working across the
board to ensure that the country achieves a comfortable broadband penetration rate in line
with the country's population growth rate. Communication Week (2019) reported that the
NCC targets 70 Percent Broadband Penetration by 2024. The organization conducted a
qualitative investigation through a face-to-face interview and found that NCC has
provided voice services to 174 million Nigerians as of February 2019. The report
indicates that 100 million people out of the published statistics use data traffic to translate
to the current 33% broadband penetration rate.

Communication Week (2019) Projected a positive outlook if the operators in the
industry embark on massive network expansion services. Townsend et al. (2015) argued
that only a deliberate broadband expansion strategy could extend the benefits to the
people irrespective of location. The scholars adopted qualitative in-depth semi-structured
interviews with 15 rural practitioners across four different skills in Scotland, United
Kingdom. Townsend et al. (2015) found that broadband access and use can impact rural
business owners and contribute to the sustainability of life in remote rural areas.
Policymakers in Nigeria must continue the aggressive drive towards achieving the
projected broadband penetration rate.

In a bid to identify the challenges of low broadband penetration in Nigeria,
Ogunfuwa (2017) and Teniola (2017) cited several TFs like agency regulation, multiple

taxations, tense political environment, inadequate budgetary provision, poor
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infrastructure, and more as factors responsible for the low broadband penetration. The
scholars might have a valid observation despite the various interventions by the Nigerian
government in the past. Still, Adepetun (2019) cited examples and provided enough
evidence that the government has sometimes addressed the identified broadband
development deficit, but the situation remained unchanged.

Challenges of Broadband in Nigeria

Reflecting on the benefits of broadband, the Federal Government Team,
stakeholders, and scholars identified numerous challenges confronting broadband
penetration in Nigeria. Nwankwo (2018) noted some difficulties as the high costs of the
right of way and the high price of leasing transmission infrastructure. Others are; long
delays in the processing of permits, multiple taxations at Federal, State, and Local
Government levels (Olaide et al., 2017).

Presidential Committee on Broadband (2013) worried that one of the factors
affecting broadband development in Nigeria is that network operators deal with multiple
regulatory bodies and suffer damage to existing fiber infrastructure. More so, scholars
and industry actors identified more significant challenges of cable theft, road works, and
other operations, and the lack of reliable, clean grid electricity supply (Olaide et al., 2017;
Presidential Committee on Broadband, 2013; Teniola, 2017; Umezuruike et al., 2015).
Leaders and policymakers in the telecommunication industry continue to talk about the
industry's challenges and charge the government to intervene urgently. Government
intervention might not come so quickly as expected for all cited cases, but there seems to

be no significant improvement. The proposed study seeks to investigate a possible



58
relationship between the complexity thinking factors of PU, PB, PEoU, PS, and

community members and leaders' Bl to allow BIID at the local community level in
Lagos.

In a paper presented at the BusinessDay media broadband summit in 2017, the
president of the association of telecommunication companies of Nigeria (ATCON),
Olusola Teniola, argued that the industry is suffering from severe challenges of unfair
industry completion. These multiple forex windows create uncertainty, lack of
infrastructure sharing policy (Teniola, 2017). Teniola also revealed low coverage of 3G
networks across all parts of Nigeria and high inflation, discouraging small and medium
enterprises from playing in the telecoms space. Identifying the real challenge of Nigeria's
broadband Internet penetration rate has become an imperative and researchable problem.
It might be worth research because identifying and fixing the past problem did not yield a
positive result.

Abang (2016) and Elebeke (2019) elevated the discussion beyond the traditional
knowledge on broadband issues. The authors aligned with the notion that the world's
developing nations need to do more to improve broadband penetration. The scholars
noted that the developed economies had made significant process by setting the right
machinery in motion to enable broadband Internet development and strengthen its
penetration. However, Nigeria, as an essential country in Sub-Saharan Africa, is still low
in broadband penetration.

The NCC (2018) admitted that there is an obvious need to bridge the digital

divide as a matter of emergency. Akwaja (2019) captured the regulator's thought ideally
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in a newspaper published on the unveiling of the broadband plan in Nigeria. The author
presented a detailed plan by the EVC of the NCC at the 10th edition of the eWorld forum
and awards. Akwaja found that the EVC noted the poor state of broadband Internet in
Nigeria and revealed that the regulator would provide a framework that encourages
competition and innovation to generate investment and benefits. Akwaja summarized that
the regulator had an overall strategy to promote investment, strengthen connectivity, and
convergence to improve the broadband penetration rate in Nigeria.

The Nigerian regulator might be worried about the condition of the broadband
Internet in the country and noted that it could not achieve the required penetration index
unless the federal government addresses specific underlying infrastructural deficits and
broadband dependencies. Onwuaso (2019) blames the epileptic power supply for the
country's poor quality of broadband Internet service. The author conducted a qualitative
research interview to establish a relationship between broadband Internet penetration and
the dilapidated condition of the national power supply.

Other scholars disagree slightly with Onwuaso (2019) by considering different
factors responsible for the low broadband rate in Nigeria. Agbata (2019) argued that the
problem of broadband development in Nigeria is policy inconsistency. The author
observed that policymakers and leaders in Nigeria formulate sound policies and laws
enough to grow every sector of the economy but lack the political and moral will to
execute the strategies. The provisions of the Nigerian local content act could help
stabilize the Nigerian local content act on information and communication technology

(ICT) (Agbata, 2019). The scholar concluded that such efforts would preserve policies
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affecting the Nigerian telecommunication industry's growth and promote broadband
Internet development.

Another scholar that took a different stance on the factors affecting broadband
Internet penetration in Nigeria was Adepetun (2019). The researcher adopted a
quantitative study approach to investigate the role of state agents and community leaders
on broadband infrastructure development. The author argued that the government and
other state agents halt the progress of broadband Internet in the country through its
policy. Adepetun (2019) observed that state government, community leaders, and
members shut down the network operator's infrastructure indiscriminately.

In a related study, Aworinde (2019) noted with concern that the Nigerian civil
aviation authority (NCAA) demolished 8,805 telecommunication tower infrastructures
for alleged violation of NCAA regulations without recourse to the implication on the
quality of service to the users of the Internet services and critical connections. The
demolition affected the country's Internet speed to the extent that there was a
considerable drop in the Internet speed experience compared with other developing
nations. Adepetun and Areo (2019) examined the Internet speed experience between
Nigeria and other developing economies and found that Nigeria ranked 177" out of 207
countries measured worldwide.

Bolden et al. (2020) advocated for a change in the orientation of public servants in
support of a digitally driven economy. The authors argued that leaders who understand
the impact of technology on the economy's growth should occupy public offices rather

than destroying the infrastructure. Bolden et al.'s (2020) study seems to align with
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Adepetun's (2019) publication on whether state actors and community leaders should
support fiber and other telecommunication infrastructure expansion or not. The report
examines the role of state leaders and local communities in support of fiber infrastructure
deployment in the local communities. Adepetun (2019) found that the leadership in the
states and the rural communities can play a significant role in the development or
otherwise of the fiber infrastructure deployment.

Adepetun’s finding implies that technological development depends on
acceptability, culture, and the environment. Studies have shown that socio-economic
factors and environmental dynamism affect the growth and success of businesses at
different levels, especially small and medium enterprises. Saleem (2017) conducted a
critical examination of the chief determinants of small-scale business success in
Pakistan's Dera Ismail Khan district. Saleem (2017) embarked on quantitative research by
collecting data from 60 randomly selected respondents and administering structured
questionnaires. The scholar used regression techniques to analyze the data. Saleem
(2017) found a significant and positive impact on the environmental factors of
investment, entrepreneurial experience, business profile, and culture on the success of
businesses. The specific problem is that community members’ and leaders’ BI allow
BIID at the local community level in Lagos (Adepetun, 2019; Onwuaso, 2019). Thus, the
need to investigate how the complexity thinking factors of PU, PB, PEoU, PS relate to

the BI of the community members and broadband infrastructure deployment.
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Complexity Thinking

Complexity thinking comes from the understanding of complexity theory and
complex adaptive systems. Uhl-Bien and Marion (2008) embarked on a ground-breaking
exploration of complexity leadership and established that it is a necessary tool for the
survival of the twenty-first-century leader. Complexity theory is a unique field of study
for organizational behavior and raises an immediate need for dynamic adaptability among
today’s leaders (Hallo et al., 2020; Hoogeboom & Wilderom, 2020; Mamédio & Meyer,
2020).

Complexity thinking presents a unique perspective of knowledge and challenges
the well-known reductionist notion of predictability, planning, and coordination. Scholars
argued that complexity theory and thinking reduces attention to strategic thinking,
making it the preferred leadership skill of the new age (Galkina & Atkova, 2019;
Greenhalgh, 2020; Mohammad et al., 2017; Zetting et al., 2020). Complexity thinking
relates to this study as an independent variable. Therefore, I will explore the theoretical
potentials of complexity thinking in leadership concerning its operationalization in this
research.

Complexity theory gradually became a focal field of study for scholars of today's
increasingly unpredictable world. But Tourish (2019) argued that researchers have not
been able to apply it correctly to leadership study despite its popularity. The author found
that complexity theory intensifies influences on the theoretical potentials in the field of
leadership studies. The importance practitioners attached to the knowledge of complexity

theory is related to its impact on leadership studies. Greenhalgh (2020) and Uhl-Bien and
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Marion (2008) agreed that complex organizational behavior characteristics are nonlinear.
Also, emergent change interaction and interdependency. Others are unpredictability,
autocatalytic behavior, and dynamic movement.

Tourish (2019) also has an aligned thought about the concept of complexity. The
author concluded that “complexity is the scientific study of systems with many
interacting parts that exhibit a global behavior no reducible to the interaction between the
individual constituent parts™ (Tourish, 2019, p. 3). Leadership plays a huge role in
enabling the conditions in which complex dynamics can emerge in complex systems.
Therefore, complexity science contradicts general knowledge of how systems work
(Galkina & Atkova, 2019; Zetting et al., 2020). Complexity contradicts the science of
entropy and challenges western rationality that order is free. It is, therefore, paramount to
understand some of its implications for leadership.

The Implication for Leadership

The twenty-first-century organizational environment possesses lots of uncertainty,
making it increasingly difficult for leaders to predict organizational capability and
operations. Nechkoska (2020) seems to have created a comfortable thought balance with
Nechkoska (2020) that appears to have made a healthy thought balance with Uhl-Bien
and Marion (2008) in pulling through some implications of complexity theory to
leadership.

Complexity provides different perceptions and tools that enable leaders to
understand and evaluate organizational behavior (Uhl-Bien & Marion, 2008). The three

significant complexity observations are; 1. The interacting system agent does not require



64

coordination or input from external sources to create ordered behavior and structure
(Nechkoska, 2020). 2. When systems become overly tensed or destabilized, they will
suddenly release energy and create a new, typically unexpected order in the process (Uhl-
Bien & Marion, 2008). 3. The future is difficult to predict. Therefore, the sophisticated
predictive equation and strategic planning may not be necessary (Uhl-Bien & Marion,
2008). These three unique observations of complexity connote that complex interactions
with other agents could influence the relationship between leaders and subordinates.

Mamédio and Meyer (2020) observed that complexity theory enables a new
perspective in leadership practice as behavioral patterns, processes, and outcomes
become inherently difficult to predict. The leader identifies definite causal relationships
and establishes different ways of practicing leadership noting patterns that emerge from
the adaptive interaction of many agents (Crowell & Boynton, 2020; Tourish, 2019).

Scholars from different spheres of life are keen to understand how complexity
differs from other ways of understanding reality and how complex dynamics operate
(Zetting et al., 2020). The primary leadership training espouses that personality and line
of authority are the underlying ingredients of traditional leadership. However, complexity
thinking deviates from this strand. That makes it difficult for today's leaders to re-orient it
difficult for today's leaders to re-orient their thoughts to the new reality (Hallo et al.,
2020).

It is essential to state that complexity is not a denial of the old tradition but an
extension or a paradigm shift towards a new era of leadership. Uhl-Bien and Marion

(2008) briefly described the reason for complexity theory in a sentence. The authors
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opined that "just as quantum dynamics provided new lenses by which to understand
Newtonian physics, complexity provides different perceptions and tools to understand
and evaluate organizational behaviors" (Uhl-Bien & Marion, 2008, p. 2). The implication
of complexity to the study of leadership is a driving force to leadership in complex
systems.

Complexity Leadership

There has been a recent debate in the administration that organizational problems
have become complicated, dynamic, and turbulent. The top-down strategy is now
insufficient (Hallo et al., 2020; Mamédio & Meyer, 2020). The technological revolution
has transformed the nature of the modern environment to hyper turbulent and rapidly
changing such that traditional leadership skills and strategies no longer serve
(Hoogeboom & Wilderom, 2020).

Complexity leadership skills help the leader to understand the nature of the global
business environment and the interconnectedness that characterizes the interaction
pattern. Uhl-Bien and Marion (2008) advocated for a leadership approach that is
equipped with the necessary skills and knowledgebase to understand the dynamism of
complex organizations and complex environments. Complexity leadership encapsulates a
framework for leader behavior. Hallo et al. (2020) argued that the context triggers a
complex mechanism that enables fast and efficient decision-making within a complex
system. Mamédio and Meyer (2020) opine that complex mechanism activates emergent

creativity, learning, and adaptability.
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Another critical aspect of the complexity leadership discourse revolves around
Mamédio and Meyer's (2020) observation, which aligns with Uhl-Bien and Marion's
(2008) projections that complexity leadership tenets enable workable structure and
regulated environment for seamless and flexible operations. The authors argued the
knowledge of complexity leadership allows the leader to put the suitable systems to work
and respond to effectively and rapidly catastrophic or opportunistic changes (Mamédio &
Meyer, 2020; Uhl-Bien & Marion, 2008). The scholars further investigated what
constitutes a valid and rapid response to catastrophic or opportunistic events. For
instance, Mamédio and Meyer (2020) argued that state agents' reactions during the week
of Katrina could not follow a preplanned guideline by the Federal Emergency
Management Agency, which the leaders considered as impotent under the circumstances.

Responses to health emergencies, natural disasters, and life-threatening situations
cannot be valid with structured traditional leadership institutions. Tourish (2019) also
acknowledged that such conditions are overwhelming, complex, and fast-moving for
conventional leadership practice. The author stressed that the most effective approach for
such situations has often been a bottom-up approach that overrides all bureaucratic links
to enable an adaptive and spontaneous response to immediate needs.

Complexity leadership frameworks encourage swarm behavior and order from
messy processes (FreedomLab, 2010; Galkina & Atkova, 2019). There is a lot for leaders
to learn from complex adaptive systems regarding adaptability and learning from chaos
and messy processes. Margaret Wheatley (FreedomLab, 2010) observed that good leaders

know that they cannot do it alone but trust others to be as creative and motivated as they
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are. The researcher advised that leaders should have faith in people, letting go, and giving
subordinates the resources and support to deliver on the job.

Complexity leadership theory is embedded with a network of emergence
dynamics that produce adaptive dynamics and generates creative and adaptive knowledge
(Hoogeboom & Wilderom, 2020). Uhl-Bien and Marion (2008) opined that adaptive
leadership is not about the individual leader but the understanding of the dynamic of
interdependent agents that generate change in the social system. The author described the
scenario as network dynamics.

Uhl-Bien and Marion (2008) defined network dynamics as "“the context and
mechanisms that enable adaptive leadership (p. 202). The scholars used two concepts to
create a perfect explanation of network dynamics. "Context" and "mechanism.” The
context is the interactive atmosphere where complex dynamics occur, while mechanisms
represent behavioral patterns that produce difficult outcomes (Uhl-Bien & Marion, 2008).
Therefore, adaptive leadership emerges within the two interactive and interdependent
activities that some authors described as network emergence dynamics models (Crowell
& Boynton, 2020; Tourish, 2019). The model better explains the context-mechanisms
discourse in this paragraph.

Figure 6 depicts a clear pattern of interaction of the network emergence dynamics
of context and mechanisms. The settings shaping ideas include networks of interaction,
complex patterns of conflicting constraints, patterns of tension, and interdependent
relationships. Others are rules of action, direct and indirect feedback loops, and rapidly

changing environmental demands (Uhl-Bien & Marion, 2008, p. 202). The emergent
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mechanism from the context includes "resonance/aggregation of ideas, catalytic
behaviors, generation of both dynamically stable and unstable behaviors. Dissipation of
built-up tension as phase transitions, nonlinear change information flow, and pattern
formation, and accreting nodes" (Uhl-Bien & Marion, 2008, p. 202). The model explains
a perfect characteristic of emergent criteria in a complex network.

Hallo et al. (2020) observed that the emergent new ideas combined with divergent
opinions and conflict resolution within the system resulting in adaptability, change,
learning, and creativity are notable features of complexity leadership. It is, therefore,

noble to conclude that complexity leadership allows for systemic thinking.
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Figure 6

Network Emergence Dynamics Model
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Systems Thinking

Complexity theorists dissipated an extraordinary amount of energy and spent
quality time describing complex organizations related to complex adaptive systems
(Tourish, 2019). Scholars interested in the field of complexity were emphatic that

complexity leadership requires the leader to possess some essential qualities of
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adaptability, learning, creativity, flexibility, agility, rapid response-ability, and complex
mindset (Hallo et al., 2020; Hoogeboom & Wilderom, 2020; Uhl-Bien & Marion, 2008).

Leaders with complex mindsets need to understand the dynamic nature of the
different elements in a system using the lenses of critical thinking skills (Meadows,
2008). This assertion is true because the "least obvious part of the system's function or
purpose is often the most crucial determinant of the system's behavior" (Meadows, 2008,
p. 16). Meadows's assertion aligns with that of Van Woensel (2020), who thought that
disasters, whether natural or human-made, become devastating in effect because people
ignore the least expected part of the system.

Organizational leaders prefer to see and discuss the bigger picture in decision-
making but ignore the whole element. Salmon and Read (2019) struck a harmonious
balance with Oshry (2007) that leaders should adopt thinking in systems to unravel the
potential limitation of seeing in systems. The author's exploration of systemic thinking
revealed that ignorance of the part that makes the whole is a recipe for most leaders' and
managers' ordeal in business.

Leaders must think in systems that the unique challenges of managing and leading
twenty-first-century organizations require leaders to develop unique characteristics for
solving complex organizational problems. Nakamori (2020) advised that today's leaders
must create new sets of creative techniques and excellent system-thinking skills to
survive the tide of competition in a globalized world.

The nature of organizational leaders' problems has changed significantly over the

last three decades, but the mode of operations remains unchanged (Gilissen et al., 2019;



71

Meadows, 2008; Nakamori, 2020). The drastic change informed Linkov and Trump's
(2019) warning that today's managers and leaders must consider an immediate change
approach. As the world becomes increasingly dynamic and complex and the failure of the
traditional leadership approach becomes imminent, scholars advocate for introducing a
new order in leadership.

Gilissen et al. (2019) and Oshry (2007) argued that the consideration of a
reductionist paradigm is necessary for a holistic leadership view of the business
operations. A reductionist model means understanding the ‘whole' proceeds from
appreciating the ultimate indivisible parts or elements (Baron & Daniel-Allegro, 2019;
Gilissen et al., 2019; Meadows, 2008; Oshry, 2007). Today's organizations should
appreciate the details of systemic thinking while being conscious of some apparent
limitations.

Thinking in Systems® Potential Limitations

However, scholars and practitioners are concerned would not ignore some of the
constraints surrounding the concept of systems thinking. Dieckmann et al. (2020)
observed that there is always a human side of every sound system. The authors are
disturbed by the considerations that selfish managers and leaders prefer to choose what
they want to see, depending on their interests. In a qualitative phenomenological study,
"Human capabilities for systems leadership: Disseminating systems thinking through
education and training,” Dieckmann et al. (2020) argued that the overall system
contribution would diminish when managers and leaders deliberately decide to see only

the parts of the system they want to see. Oshry (2007), in his book, "Seeing Systems —
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Unlocking the Mysteries of Organizational Life," described the selfish inclination of
leadership preference to seeing only interesting parts as "'system blindness"” (p. xvi).
System blindness is a drawback to the concept of thinking in systems.

In the US Challenger case study, the engineers identified a technical problem with
the synthetic rubber O-rings sealing the rocket motor's joints. The engineers were
concerned that the "cold temperatures at the time will cause a failure in O-rings and the
space shuttle™ (Bolman & Deal, 2013, p. 186) and advised for the delay in launching the
space shuttle. However, NASA and Thiokol's top executives, who were blind by their
political and selfish interests, ignored the advice (Bolman & Deal, 2013). The act resulted
in the catastrophic end of the astronauts involved. The space shuttle tragedy remains an
abysmal case of systemic failure in the history of the United States.

The limitations of thinking in systems also affected the different agencies
responsible for rescue operations in natural disasters of various kinds. Gareth Morgan
(2006), in his book "Images of Organization," describes this act as "Psychic Prison” (p.
208). In his words, managers, and leaders often "become trapped by favored ways of
thinking"” (p. 208). The department managers for homeland security would coordinate the
different agencies differently if they used a systematic approach rather than the traditional
approach. For instance, Bolman and Deal (2013) cited a lack of coordination between the
department of homeland security and the police and fire services as the reason for the
high death toll rate in the September 11, 2001, terrorist attack in the United States.

Only managers and leaders with critical thinking skills understand the

complexities of organizational systems that result in desired outcomes in today’s hyper-
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competitive business environment (Alameddine et al., 2020). Understanding the
fundamental concept of thinking in systems will help managers and leaders "manage
messes” in the organization (Aron, 2020). Gilissen et al. (2019) observed that the
dynamic situations involving complex systems of changing problems that interact with
each other continuously confront managers and leaders. The authors argued that the
challenges would have been less cumbersome if the issues are independent of each other.

Leaders who are inclined to understand the dynamics of systems thinking can
develop a framework for improved human-system interaction (Hallo et al., 2020; Uhl-
Bien & Marion, 2008). It is suitable for organizations to have the right mix of resources.
Still, more importantly, it is the need for harmony and coordination of the resources to
produce the desired result. Hoogeboom and Wilderom (2020) argued that only leaders
with systems thinking, and networking skills can achieve such coordination. All the
nodes are seen and presumed to be equally superior for the perfect functioning of the
network.
Complexity Thinking and Broadband Internet

As discussed in the earlier sections of this chapter and the accompanying failure
to achieve the right level of penetration in Lagos, Nigeria, the overriding benefits of
broadband Internet justify the need to consider a nonlinear approach to understanding the
real challenge of broadband Internet penetration in Lagos, Nigeria. Previous studies
revealed that specific leadership problems require complexity thinking rather than the
traditionally organized and coordinated thought pattern (Crowell & Boynton, 2020;

Galkina & Atkova, 2019; Hallo et al., 2020; Tourish, 2019). Tourish (2019) argued that it
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might be challenging to break away from the conventional functionalist theories that
dominated scholarly exploitation in the twentieth century.

It may not be out of thought to continue to admit and acknowledge the limitations
of these theories. The author observed that complexity thinking is the introduction of
traditional leadership thinking into a complex organizational context. The rhetoric of
turbulence and unprecedented change in today's business environment has forced leaders
to adapt, learn, and create new approaches to solving complex organizational challenges
(Hoogeboom & Wilderom, 2020). The creation of new approaches to solving
organizational problems in Nigeria is one of the fruits of this study.

The theoretical challenge that has bewildered the Nigerian telecommunication
industry policymakers on achieving an acceptable broadband measure might require a
temporary deviation from the foundational assumption of the problem (Adepetun, 2019).
Complex thinking entails that those who occupy leadership positions and debate how to
achieve broadband penetration in Nigeria are complex beings with open horizons to
pursue other non-traditional broadband factors. Figure 2.5 explains the present situation

and the roadmap the researcher seeks to examine.
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Figure 7
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Figure 7 is a representation of the complexity and traditional broadband
penetration factors framework. The figure depicts the two major factors that impact the
rate of broadband penetration in Nigeria. As noted by the industry actors and scholars
(Nwankwo, 2018; Teniola, 2017), one of the two center cloud boxes represents the TFs
while the second center cloud box represents the complexity thinking elements using the
constructs of Davis' (1989) and Obinkyereh’s (2017) (TAM. Scholars and industry
players have attributed the low broadband Internet penetration rate in Nigeria to the
deficit of the TFs (Abang, 2016; Ogunfuwa, 2017; Teniola, 2017). However, there had
been instances where the conventional factors were supplied but had a minimal positive

impact on the rate of broadband (Ogunfuwa, 2017).
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Consequently, the rate of broadband for the entire country is theoretically at
33.3% at the time of this study (Communication Week, 2019; Onwuaso, 2019). The
craving for a solution continues. | intend to examine the relationship between the
complexity thinking factors of PU, PB, PEoU, PS, and community members and leaders’
Bl to allow BIID at the local community level in Lagos.

Policymakers and leaders are under immense pressure to improve the broadband
penetration rate in Nigeria, and it does appear that they could not achieve the goal in a
hurry (Elebeke, 2019). The restlessness stems from the assumption that improving the
rate of broadband could translate to a high standard of living, economic growth, and
poverty reduction (Elebeke, 2019; Jayakar, 2018; Kelly & Rossotto, 2012; Urama &
Ogbu, 2018). The new thinking gave rise to complexity, which entails reviewing the low
penetration rate using a complexity thinking lens.

The reason is that Urama and Ogbu (2018) and Adepetun (2019) observed that
there is a gross failure of the conventional approach to solving the broadband Internet
deficit in Nigeria. The authors also agreed with Teniola (2017) and Nwankwo (2018) that
the TFs have indisputably affected broadband development in Nigeria, but that it is time
to look beyond the turbulence, uncertainty, and policy bankruptcy. Nakamori (2020)
argued that looking beyond what is known requires that today’s leaders consider the
complexity and systems thinking approaches.

Nakamori (2020) noted that leaders could adapt and learn from the failure of the
past by using a systemic mindset to consider other societal factors (people side) that may

be affecting broadband infrastructure development. That is the focal point of this study.
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Scholars have explored how thinking in systems has changed different fields of study.
Alameddine et al. (2020) studied "Systems thinking advancing health advocacy training;
a perspective from junior family physicians in the Middle East.” The authors argued that
medical schools in the Middle East should promote the concept of advocacy in teaching
rather than on an individualistic approach to public health. The proposal is for doctors to
consider systems thinking that provides the rational process for relationship mapping.

Alameddine et al. (2020) observed that systemic thinking would allow physicians
to engage other stakeholders in the healthcare system to understand the dynamics and
complexities of the public health care system's relationships. The authors concluded that
scholars and practitioners undermined the power of collaborative advocacy in the public
health system. Aron (2020) aligned with Alameddine et al. (2020) that leaders' failure to
apply systems thinking to solve complex world problems might jeopardize essential
aspects of organizational life.

| chose to apply the TAM by Davis (1989) and the GST by Von Bertalanffy
(1972) in this study. The American Biologist’s interest was about an open system that
produces a complex interaction. The theory provides that a system is a set of interrelated
elements standing about the environment (McMahon & Patton, 2018; VVon Bertalanffy,
1972). The decision is opposed to the positivist paradigm that limits the extent and level
of scrutiny to what can be measured rather than what is more critical (Babbie, 2017).

Against this backdrop, I draw inspiration from TAM, systems, and complexity
scholars to prioritize what Baron and Daniel-Allegro (2019) described as a sway away

from mundane approaches. A situation where leaders seek legitimacy by following the
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rules irrespective of disruptive changes that justify the non-negligence of any part of the
system is now dysfunctional. The perspective exposes what Tourish (2019) considers an
illusion that leaders thought they are infallible, fully formed with unproblematic goals
until they face complex situations. Leaders need to establish a comfortable balance
between power, control, politics, resistance, and organizational sustainability (Bolman &
Deal, 2013; Crowder et al., 2020; Dieckmann et al., 2020). Systemic thinking helps
leaders to secure a balanced view in a complex adaptive atmosphere.

The need to establish the extent to which the complexity thinking factors of PU,
PB, PEoU, PS affect community members' and leaders' Bl to allow BIID at the local
community level in Lagos. Therefore, it is necessary to establish the interrelationship of
the bigger oval outlined shapes as elements of the complexity thinking factors in figure
2.5 and broadband penetration rate. The four oval complexity factors oval shapes are the
scholarly focal interest that Adepetun (2019) considered the most ignored factor in the
broadband Internet deployment ecosystem.

System thinking draws attention to a minor node in a network diagram as equally
essential to establish the essence of network connectivity (McMahon & Patton, 2018;
Van Woensel, 2020). Indeed, the American Biologist might be correct that the parts are
as important as the whole (Von Bertalanffy, 1972). The TAM by Davis (1989) and
Obinkyereh (2017) provided the constructs within the complex system to measure the Bl
of the community members and leaders. At the end of this study, | would establish the

significance of the relationships between the complexity thinking factors in figure 7 and
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Lagos' broadband Internet penetration rate. Therefore, it is necessary to summarize each
of the complex thinking factors that | operationalized in this study.
Perceived Usefulness

The telecommunication industry in Nigeria has evolved tremendously since 2001
after the successful auctioning of the 2G Digital Mobile License and industry
liberalization (Nwankwo, 2018; Ogunfuwa, 2017). The Federation government
application of the liberalization policy to the telecommunication sector ushered in the
beginning of the auctioning of GSM (Global System for Mobile Communications)
licenses and the registration of four (4) GSM licensees in Nigeria (Presidential
Committee on Broadband (2013). Since then, the industry has experienced impressive
growth, and the GSM companies have introduced different service-improvement
measures, including performance and capability upgrades.

Tugbiyele (2019) observed that the improvement map includes upgrading from
the 2G network to 3G and 4G. Now, there is a consideration to further upgrade to the 5G
network. Bridges (2019) argued that there is a knowledge gap on the benefits and
functionalities of the network capabilities at the respective stages during an upgrade
process in the local community. The strides and the gains that the industry has
experienced over the years could be theoretical without impact if community members
and leaders are not convinced that BIID could improve their job performance, economic
growth, and general welfare. New deployment and improvement upgrade gradually
become developmental barriers as community members and leaders exhibit Bl to allow

BIID at the local community level (Adepetun, 2019; Dawadi et al., 2020; Onwuaso,
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2019). The attitudinal display towards the acceptance of broadband has become a subject
of investigation, especially as Rafique et al. (2020) argued that people show an adverse
interest in technology adoption when considering the effort required to use the
technology.
Perceived Ease of Use

Studies have attributed violence, anger, and other unhospitable behaviors among
persons in developing nations to frustration and laziness (Bullu, 2020; Obi, 2020; Qasim,
2020; Sandema-Sombe, 2019). The sterling statistics about the high rate of frustration in
Nigeria is a testimony that raises some concerns, not to the immediate community alone.
NASSCO (2020) and Quartz Africa (2018) opined that the frustration from poor
governance, leadership corruption has mentally impoverished the people to accept
laziness as a norm and unwillingness to learn and adopt technology deployment.
Community members at the rural-urban settlement part of Lagos could perceive the
deployment of broadband Internet as a technology that requires so much effort to use.
Olatona et al. (2019) observed that the perception for ease of use is often without the
consideration for a trial to extol the economic benefit of broadband to the community, the
state, and the country at large above every other factor.
Perceived Benefit

The local communities in most developing nations suffer from years of neglect
that leave the infrastructure in a dilapidated state (Osho & Adishi, 2019). Cobbinah et al.
(2020) conducted a quantitative correlational study to examine the effect of population

growth and water supply. The scholar opined that one of the challenges confronting
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major African cities is the problem of poor infrastructure. The authors observed that
rural-urban migration consistently intensifies pressure on the existing near-average
infrastructures in the cities.

Cobbinah et al. (2020) found that 87 million people in developing countries suffer
from an infrastructural deficit, especially water supply. In related research, Abdulsalam
and Babatunde (2019) researched inadequate electricity supply in Lagos. The authors
conducted a time series analysis using an electrical energy demand forecasting model
with an artificial neural network. Abdulsalam and Babatunde (2019) found that the
electricity supply inconsistency accounts for the slow growth of small and medium
enterprises in Lagos, Nigeria.

The researchers finding is also consistent with the World Bank. (2020b) report
that infrastructural deficit is a major hurdle for businesses in Africa. The psychological
downturn could mean a lot for community members and leaders to accept BIID.
Cobbinah et al. (2020) revealed that the rural-urban population in developing countries
finds it difficult to believe in the benefit of new technology because of the deception by
past leaders. Therefore, it has become paramount to investigate the relationship between
perceived benefit (PB) at the local community level and community members’ and
leaders’ Bl to allow BIID.

Perceived Security

The general notion at the local community level of less developed countries is that

technology, especially broadband Internet access and cloud computing, could lead to

unnecessary exposure to privacy and security threat (Ishola, 2017; Schmidthuber et al.,
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2020). Internet security remains a huge source of concern to the acceptance and use of
internet technology across the globe (Amodu et al., 2019; Gyaisey et al., 2019; Ndem et
al., 2019). While people are concerned with individuals' behavioral activities as the
reason for security exposure in some climbs, others are worried about the group's
activities. Gyaisey et al. revealed that some corporate organizations had invested in
systems to evaluate employees' surfing behavior on social media sites. The concern
continues to generate problems on the need to have mitigation plans towards cyber-
attacks while working on the coping strategies. Scholars reviewed the perception of
internet users regarding security and safety.

Ndem et al. (2019) conducted a cross-sectional quantitative survey using
community pharmacists and the customers as the survey population to investigate
community perception of online pharmacy services in the Uyo metropolis of Nigeria. The
authors used a self-administered survey questionnaire to 60 pharmacists and 500
consumers across the metropolis. Ndem et al. (2019) found that apart from the knowledge
of the availability of online pharmaceutical services, the regulatory authorities need to
standardize the operations, build consumers’ confidence to alleviate the concern for using
online services.

In a related study, Amodu et al. (2019) embarked on a quantitative inquiry to
unravel the use of data on security implications of adopting the Internet of Things (l0T)
by public relations professionals. The scholars collected data from 100 professionals in
the field of public relations in Nigeria to determine their perception of the security of

adopting the Internet of Things (IoT) technology. While the practice of public relations
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online still elicits fear of safety. The authors found that there is existing widespread
anxiety over the operation of sensitive information in cyberspace. There is a possibility of
unauthorized access to overall privacy since 10T requires the interconnectivity of several
data points to inter-operate. Access to one point means access to all the other data points.

The study by Gyaisey et al. (2019) forms the nucleus of the few reviewed articles,
especially as it closely relates to this research. The scholars considered a qualitative
exploratory study to investigate individuals' internet security perceptions and behaviors:
Polycontextual contrast between Ghana and Nigeria. Gyaisey administered open-ended
interview questions to 30 participants consisting of fifteen 15 Ghanaian respondents and
fifteen 15 Nigerian respondents. The focal themes were perceived as a security threat,
self-efficacy, susceptibility, and action. The authors found that almost 100% of the
Ghanaians and Nigerians respondents do not trust using the Internet to deliver
personalized content. The narratives from family members and friends in previous cyber-
attacks instigated the fear of cyber-attacks from both respondents. There is a high
perception of internet security threats by the Ghanaians and Nigerians communities. It is
paramount to review past broadband technology adoption studies for a deeper
understanding of the different perspectives. The purpose of this quantitative correlational
study is to examine the relationship between PU, PB, PEoU, PS, and community
members and leaders’ BI to allow BIID at the local community level in Lagos.
Prior Broadband Technology Adoption Research

There have been similar studies relating to the dependent variable of broadband

Internet penetration, adoption, and deployment in both the developed and developing



84

nations of the world. All the studies identified with Dawadi et al.'s (2020) postulations
that broadband Internet is a significant driver of today's global business space. However,
none of the scholars consider relating complexity thinking to broadband Internet
penetration in Lagos, Nigeria.

Tugbiyele (2019) embarked on a quantitative study to examine how the increasing
4G Network infrastructure in Nigeria could become a catalyst to improve eCommerce
activities. The authors used correlation regression analysis. The results showed that a
cross-section of Nigerians use low Internet broadband speed, limiting e-commerce
activities and reducing the national GDP value.

Further analysis of the secondary data revealed that the low broadband Internet
speed resulted from insufficient coverage of the 4G network in Nigeria. Tugbiyele (2019)
argued that increasing 4G network penetration in Nigeria would positively impact
Internet broadband speed. Also, high Internet broadband speed will improve e-commerce
activities, and the GDP will grow by 20%. The scholars suggested that researchers
consider the effect of the epileptic power supply on e-commerce and other national
developmental plans. The study aligns with Agbata (2019) and Teniola (2017) on the call
for policymakers to build a national infrastructure to boost Internet broadband speed and
stimulate demand, global exposure, E-commerce activities, and foreign direct investment.

Nassif (2019) conducted a quantitative study based on the TAM and CCS
adoption in Afghanistan. The purpose was to examine the significant relationship
between perceived connectedness, perceived complexity, perceived privacy, PS, PU,

perceived ease of use, and the approval and adoption of the CCS in Afghanistan. The
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author defined connectedness as a fast, reliable broadband Internet service. Nassif (2019)
found that bridging the digital divide through connectivity by deploying broadband
Internet services will increase the adoption rate of CCS in Afghanistan by 29%. The
study indicates that rural broadband Internet deployment could be competitive if the
government deliberately subsidizes broadband investment at the rural level.

The author's opinions align with Akwaja's (2019) argument that nations should
not use short-term return on investment to determine the feasibility of rural broadband
investments. Nassif's (2019 study captured strategies for ICT implementation for small
business owners. The findings could serve as a benchmark for new business owners
seeking the best way to improve ICT influence on their businesses. The result of the
study will attract IT leadership, managers, and solution architects to understand the
challenges militating against CCS and adopt a mitigation plan. Such awareness will
enable organizations or nations to consider working strategies for cloud deployment
before utilizing the technology. The author recommended that future researchers consider
a different kind of population aside from IT architects and ICT employees of an SME
firm to investigate the Bl to adopt CCS and the construct of TAM. The study presents a
rare opportunity for scholars to consider different geographical environments using a
different kind of sample.

Bridges (2019) was another researcher who investigated the impact of broadband
policy on rural providers using an interpretive phenomenological analysis. The author
inquired to know how the FCC broadband regulatory effort affected the level of

competition for rural broadband Internet services. Bridges (2019) found that investment
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in rural broadband deployment diminishes because of the increased cost of
implementation. The author found that infrastructure deployment cost exceeds the return
on investment into rural broadband. The scholar, therefore, recommended that FCC
should consider deliberate regulation that promotes rural broadband Internet deployment.

Bridges (2019) also found that rural broadband deployment requires substantial
funding since its revenue is limited with a high return on investment (ROI). The
researcher suggested that FCC expand its regulatory framework to accommodate
subsidies for telecommunication operators to embark on massive rural broadband
deployment. The scholar concluded that rural broadband Internet deployment could be
competitive if the government subsidizes broadband investment at the rural community
level. Short-term return on investment should not be used as a basis to determine the
feasibility of rural broadband investment.

| did a careful exploration of more research in the field to understand and identify
possible areas of positive impact. Mclver (2019) inquired into strategies for using
information and communication technologies to improve profitability. The scholar
embarked on a qualitative multiple case study to know the ICT strategy that small
business owners use to enhance business profitability. Mclver (2019) made a detailed
analysis that revealed that small business owners are slow to adopt technology for their
business, affecting profitability. Mclver (2019) found that small business owners rely on
technology for efficiency. The author argued that reliance on ICT would help small
business owners manage expenses, processes and performance, and increased

profitability.
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Further analysis agrees with previous findings that adopting technology exposes
business owners to global marketplace participation (Camba & Camba Jr, 2020;
Chanclou et al., 2020; Gu et al., 2019). Mclver (2019) concluded that adopting
technology and ICT will equip small business owners to contribute to the local and global
economies. More so, new business owners who seek to experience growth and survive
the tide of competition in today's business cloud should improve ICT influence on their
businesses.

Hasan (2019) was another author who pitched with several other scholars in
broadband Internet studies. The researcher conducted a mixed-method study to
understand how wireless Internet service providers (WISPs) could work towards Scalable
community networks. Hasan’s (2019) analysis shows that dedicated spectrum and
network automation at the edge of business processes and network operations are crucial
elements for consideration to enable the scale of community cellular networks. Hasan's
(2019) observation and Bridges’ (2019) seem unanimous because government and
policymakers are the significant drivers of broadband Internet at the local community
level.

Hasan (2019) identified rural connectivity challenges to be a mix of both technical
and non-technical. Rural network operators face financial constraints in the delivery of
network services to the end-user. Against the backdrop, the scholars secured the
conviction that government intervention is pivotal to delivering reliable broadband
Internet connectivity at the rural community level (Bridges, 2019; Hasan, 2019;

Nwankwo, 2018; Teniola, 2017). Cellular network operators in the rural community face
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dual challenges of physical network failures and poor spectrum allocation. The combined
effect of the structural defect and the perceived poor financial returns are the reason for
the renewed agitation for the necessity of government intervention to achieve a robust
rural broadband Internet.

The exploration of the various research confirms that most of the studies have
broadband Internet as a dependent variable and predicted by several other factors
depending on the individual scholar's research interest. Still, none of the researchers
consider relating complexity thinking to broadband Internet penetration in Lagos,
Nigeria.

Therefore, | seek to use this quantitative correlational study to examine the
relationship between the complexity thinking factors of PU, PB, PEoU, PS, and
community members’ and leaders’ BI to allow BIID at the local community level in
Lagos. | operationalized complexity thinking factors as PU, PB, PEoU, and PS
(independent variables). I intend to examine how the independent variables relate to
community members’ and leaders’ BI to allow BIID at the local community level in
Lagos (Adepetun, 2019; Akwaja, 2019; Olaide et al., 2017; Onwuaso, 2019). The
proposed study could have a significant positive social change as identified by Kelly and
Rossotto (2012) and Nwankwo (2018) that research on improving the broadband rate for
developing nations can positively transform societies' social lives.

ITU (2017) and The NCC (2018) also observed broadband's positive social
change effect on the sectors of education, economy, agriculture, transportation, health,

manufacturing, employment, and society's overall well-being. The positive social change
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effect is possible because deepening the broadband rate could improve government
processes and global service delivery to the people they govern.
Summary and Conclusions

The theme of chapter two of this study was to review relevant, necessary, and
contributory literature resources regarding complexity thinking and broadband Internet
penetration in Lagos. | focused the literature search strategy on the explanation of the
general and the specific problem statements. | also dissipate energy in exploring prior
research literature resources that align with the purpose of the study. I intend to examine
the relationship between the complexity thinking factors of PU, PB, PEoU, PS, and
community members’ and leaders’ BI to allow BIID at the local community level in
Lagos.

This research effort might fill the gap in the many literature resources in
broadband Internet, leadership, and telecommunications. I identified that different
scholars did not give the specific gap of complexity thinking and broadband Internet
penetration attention in the past. They instead focused on the effect of TFs on broadband
Internet development. I intend to fill the identified gap through empirical investigation by
sending survey questionnaires to three purposively selected communities in Lagos,
Nigeria. A stratified sample technique would target only the community members and
leaders who have access to the Internet and are on the respective community social media
platforms. | shall use the G*Power statistical software version 3.1 by Faul et al. (2007) to

determine the actual sample size from the population.
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Chapter 3: Research Method

The purpose of this quantitative correlational study was to examine the
relationship between PU, PB, PEoU, PS, and community members’ and leaders’ Bl to
allow BIID at the local community level in Lagos. The target population for this study
included community members and leaders from three purposively selected local
communities in Lagos State, Nigeria. The communities were Igbe-lkorodu, Gowon
Estate, and Idumagbo Avenue-Lagos Island (Adeniyi et al., 2019; Lagos State
Government, 2012). The independent variables were PU, PB, PEoU, PS and the
dependent variable is community members' and leaders' Bl to allow BIID. The study
could help the policymakers identify the possible mitigation factors that may improve
broadband Internet penetration. The positive social change effect aligns with Ogunfuwa's
(2017) and Elebeke's (2019) postulations that enhanced broadband Internet penetration
translates to improved economic growth, lower poverty rates, and social vices reduction.

This study focused on understanding how the complexity thinking factors
(independent variables) relate to broadband Internet penetration (dependent variable). |
operationalized the dependent variable as community members’ and leaders’ Bl to allow
BIID. This chapter also provides detailed information on the research method and design,
sample size, population, and the procedure for recruiting participants and data collection.
I discuss the techniques for analyzing the data, the threat to validity and reliability, ethical
issues in research, instrumentation, and the institutional review board guidelines on

participants' consent
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Research Design and Rationale

| used three purposively selected communities in Lagos State as the population
and communities of best fit. | also designed the study as a quantitative correlational
study. | decided to use these communities because of the need for a dependable sample
that synchronized with my generalization criteria for communities with similar
characteristics in Nigeria. The independent variable, complexity thinking, has been
further reduced to some variables of interest that | identified as complexity thinking
factors for contextual reinforcement. The factors were PU, PB, PEoU, PS.

| operationalized the dependent variable, broadband Internet penetration, as
community members' and leaders' Bl to allow BIID at the local community level. The
quantitative correlational study enabled me to assess the relationship between the
independent and the dependent variables. Using the quantitative correlational design
further helped me use Pearson's correlation and multiple regression analysis to test the
strength of the relationship between the complexity thinking factors (PU, PB, PEoU, PS),
and community members’ and leaders’ BI to allow BIID at the local community level in
Lagos.

Frankfort-Nachmias and Leon-Guerrero (2018) argued that it is not enough to
identify relationships between variables without understanding the strength, the extent,
and the degree of association. Pearson's correlation measures the association between
variables to determine the existence of strength between variables. In this study |
examined the extent of the relationship between the complexity thinking factors (PU,

PEoU, PB, PS) and broadband Internet penetration operationalized as community
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members’ and leaders’ BI to allow BIID at the local community level in Lagos. I
employed the quantitative methodology correlational design to answer how the
complexity thinking factors relate to community members’ and leaders’ BI to allow BIID
at the local community level in Lagos.

The epistemological and ontological underpinning favors adopting a quantitative
methodology (Ahmed, 2008; Burkholder et al., 2016). | combined the theoretical strands
of system thinking into complexity thinking to test the extent of the relationship between
complexity thinking factors and community members' and leaders’ Bl to allow BIID at
the local community level. This process could lead an epistemological purist to subscribe
to a humanistic science model of postpositivism (Babbie, 2017; Gray, 2019). Correlation
measures the extent of the relationship between the independent variable (complexity
thinking factors) and the dependent variable (community members' and leaders' Bl to
allow BIID at the local community level).

| considered qualitative or mixed methods research, but they would have distorted
or created a deviation in my role in creating meaning. The qualitative researcher
primarily relies on qualitative data and inductive theorizing (Ary et al., 2018), which is
far from my philosophical stance for this study. | chose the quantitative research method
because the quantitative researcher depends on manipulated numerical data aligned with
the constructs and transformed into efficient data display through deductive theorizing
(Flick, 2018; Frankfort-Nachmias & Leon-Guerrero, 2018). Although qualitative data can
be digitized, synthesized, and even counted, Bansal et al. (2018) observed that doing so

first requires interpretation of the data to discern patterns and insights. Such
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understanding and discernment were not a suitable approach for the epistemological
structure of this study. Flick (2018) further argued that the broad form in which
qualitative data appear might shape the researcher's ontological and epistemological
assumptions to fit into the analytical process.

A critical evaluation of the qualitative method discredited it for use in this study
because of the deficiency to generalize the result. As the cornerstone of qualitative
research, inductive theorizing did not align with my philosophical assumption for this
study. I did not consider mixed methods because it combines quantitative and qualitative
strands that | did not need for this study. The quantitative approach adopted was enough
because it helps a researcher deduce new knowledge that relies heavily on logical
reasoning based on prior insights and expands understanding (Ravitch & Carl, 2016).

Methodology
Population

This study's focused population consisted of three purposively selected local
communities in Lagos State. The communities were Igbe-lkorodu, Gowon Estate, and
Idumagbo Avenue-Lagos Island (Adeniyi et al., 2019; Lagos State Government, 2012;
Ndichu et al., 2019). These communities share certain character traits regarding accepting
new technology, specifically BIID (Badmos et al., 2019). The participants must be 18
years and above with access to either mobile or fixed wireless Internet. The total human
population of Internet users in the three local communities is 1,688 (Bamiteko &
Adebiyi, 2020; Chika & Prince, 2020; Lagos State Government, 2012; NCC, 2020). The

World Population Review (2019) put the current Nigerian population at 200 million with
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774 local community areas. | referenced industry data collected and published on the web
portal of the regulator, the NCC (2020). The data revealed that approximately
132,013,241 Nigerians have access to the Internet.

Table 2

Latest Population Census of the Three Local Communities

Latest population census

SN Local lommunities Male Female Total
Gowon Estate-Alimosho 773 667 1440
Igbe-Ikorodu 68 61 129
Idumagbo Avenue-Lagos Island 71 48 119
Total 912 776 1688

Note. From Abstract of Lagos State statistics. Lagos Bureau of Statistics Ministry of
Economic Planning and Budget, Secretariat, Alausa, lkeja. by Lagos State Government

(2012, p. 2).

Sampling and Sampling Procedures

The NCC gathers industry subscribers' data by sending questionnaires to all the
operators in the Nigerian telecoms industry. The regulator gets Internet access user
information by technology type as mobile GSM, mobile CDMA, fixed wired, and VVolP
(NCC, 2020). NCC used purseful sampling techniques by sending the questionnaire to
the biggest and active operators in each of the strategic group mappings using different
technology types. Purposeful sampling is a sampling technique that the researcher uses to
strategically select information-reach cases to study cases that, by their nature and
substance, will illuminate the inquiry question under investigation (Daftary & Craig,

2018; Ravitch & Carl, 2016). The sampling procedure deals with the selection of
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information-rich cases for in-depth study. Ravitch and Carl (2016) further expatiated that
the purposeful sampling technique is a tool for researchers interested in providing
context-rich and detailed accounts of specific populations and locations.

The sample | proposed for this study includes relevant participants to be surveyed
using a stratified sampling technique by targetting selected Internet users already on the
social media platforms (WhatsApp and Telegram) in the three purposively chosen
communities. | will use survey monkey to share the links to the questionnaire on these
selected social media platforms. The communities are Igbe-lkorodu, Gowon Estate, and
Idumagbo Avenue-Lagos Island. The focal sample consists of respondents with access to
the Internet through mobile devices, fixed wired or wireless, and regularly uses them for
connectivity purposes. The respondents could click on the link on the respective
communities' social media platforms. | had discussed and planned to share the link with
the representatives from the three communities to access the targeted community
members and leaders for the study.

Sampling Size Determination

The general notion is that the larger the sampling size in quantitative research, the
lesser the sampling errors (Creswell & Clark, 2017; Slavin et al., 2019). Sassenberg and
Ditrich (2019) and McNeish and Stapleton (2016) agreed that a correlational study with a
clustered sample of between 50 and 100 is likely to produce an unbiased estimate.
However, Onwuegbuzie (2020) argued that linking sample sizes to the research paradigm
has become very popular with scholars across boards. Still, the development poses so

much concern for the research world because of its misleading effect. The author
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summarized that there are times when it is suitable to consider small sample sizes for
quantitative studies. Also, some circumstances may necessitate the use of large sample
sizes for qualitative studies.

The sample size for this study is substantial, as determined with G*Power
software 3.1.9.7. The G*Power software is an open-source statistical tool for sample size
determination (Faul et al., 2007). | determined the sample size to minimize false-
negative data reporting and sampling errors using the power analysis. More so,
Obinkyereh (2017) and Nassif (2019) are examples of other studies using the TAM
theoretical model that applied the G*Power tool to determine the suitable sample sizes
for their studies. Obinkyereh (2017) used 0.90 power or the F-test statistics, an alpha
level of 0.05, the effect size was 0.15, and the predictors of five variables to arrive at a
sample size of 116 participants as the required sample size. | shall employ a linear
multiple regression fixed model, single regression coefficient as the best-fit criteria to
calculate the sample size that best predicts my dependent variable. The input includes a
power of 0.95 for the F-test statistics, an alpha level of 0.05, the effect size shall be 0.15,
and the predictor variables shall be four for the priori sample size computation. Table 3
shows the G*Power input and output sample size calculation.

Table 3

G*Power Sample Size Calculator Input and Output

F tests - Linear multiple regression: Fixed model, RZ increase
Analysis: A priori: Compute required sample size

Input:



Effect size f2=0.15

a err prob = 0.05

Power (1-B err prob) = 0.95
Number of tested predictors = 4
Total number of predictors = 4

Output:

Noncentrality parameter A = 19.3500000
Critical F = 2.4447662

Numerator df = 4

Denominator df = 124

Total sample size = 129

Actual power = 0.9505747
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Determination of Sampling Size Distribution

The general impression is for researchers to proceed to the field and collect data

based on the determined sample size. Agbionu et al. (2018) advised the need to choose

the various proportion of the sample for a distributed population once the sample size is

known. I shall be using Bowley’s 1926 proportionate allocation formula (Aldrich, 2008)

to determine the sample sizes for Gowon Estate, Igbe-Ikorodu, and Idumagbo Avenue.

Agbionu et al. (2018) used the same model to allocate proportionate sample sizes among

three institutions, and the result was positive (p. 78). The G*Power output in table 4 and

figure 8 shows the required sample size calculation for this study. The table indicates that

the total sample size for the three purposively selected communities one hundred and
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twenty-nine (129) respondents. I will adopt Bowley’s proportionate allocation formula
used by Agbionu et al. (2018) and Ozomadu et al. (2019). The model:

Nh =n xnh

N
Where N = Total population size
Nh = Units to be distributed to members of a subset
nh = Total number population of respondents in each subset
n = Determined sample size

Nh = Determined sample size by Total population in each group

Total Population size
Gowon Estate, Alimosho =129 x 1440 =110
1688
Igbe-lkorodu =129 x 129 =10
1688

Idumagbo-Lagos Island = 129 x 119 =9
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Table 4

Sample Size Distribution

SIN Communities Communities’ in-group Selected sample size
population

1 Gowon Estate - 1440 110
Alimosho

2 Igbe-lkorodu 129 10

3 Idumagbo-Lagos 119 9
Island
Total 1688 129

Procedures for Recruitment, Participation, and Data Collection (Primary Data)

The data for this research covers primary data. | collected primary data from three
selected local communities in Lagos using Survey Monkey, an online third-party data
collection procedure. Previous studies that adopted the TAM model used Survey Monday
for data collection and described it as flexible and easy to use (Coban, 2020; Hong et al.,
2020; Pegues et al., 2019). 1 shared the link to the Survey Monkey's questionnaire on the
social media platforms of the three selected local communities using liaison research
assistants that have accepted to assist. Each of the assistants had acknowledged the
recruitment email and reiterated the willingness to participate. See Appendix A for
questionnaire demographic information and Appendix B for permission to use the data
collection instrument.

| have drafted a letter to seek the participants' consent, subject to further review

and approval. The letter's content is part of the informed consent form that | would seek
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permission from the Institutional Review Board (IRB) before proceeding to the field for
the data collection. | stated that | intend the survey to be for all users of Internet services
within the three selected local communities in Lagos. Part of the letter's details is that
respondents will only need roughly 15 minutes to complete the survey questionnaire. It is
also important to mention that there are minimal risks associated with participating in
filling the questionnaire. | would notify the proposed participants that only a fully
completed questionnaire could be helpful. More so, the participants are at liberty of their
individual choices to answer the questions or not. | would state brazenly that a participant
can exit participation at will at any time.
Archival Data

The archival data for this study are only supportive, referencing, published
secondary data of the respective government agencies with relevant input to this research.
I will source the published data from the Federal website on population and poverty rate,
The National Bureau of Statistics (NBS) website, and published data on the NCC
website. | would use referenced data from these sources only for cross-referencing the
result of the primary data analysis. The active Internet subscription by geographical
location data presently exists on the regulator's web portal. The data reveals the
132,013,241 Nigerians who currently have access to the Internet (NCC, 2020). | will use
the information as a reference to understand the distribution of people who have access to
the Internet in the three selected local communities. | would subject the primary data
analysis to analysis using the statistical package for social sciences (SPSS) software. It

would help to determine the relationship between the complexity thinking factors (PU,
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PEoU, PB, PS) and broadband Internet penetration operationalized as community
members’ and leaders’ BI to allow BIID at the local community level in Lagos.
Instrumentation and Operationalization of Constructs

The instrument | proposed for the primary data collection for this correlational
non-experimental research is a survey questionnaire. The goal is to eliminate the
possibility of conducting a pilot to test reliability and validity using a pre-existing
instrument by Obinkyereh (2017). The instrument is an approved credible doctoral
research instrument tested and accepted as valid and reliable for data collection.
Obinkyereh (2017) embarked on a quantitative correlation study on cloud computing
adoption in Ghana using the TAM as the theoretical foundation. The study shares many
similarities with the proposed research, including the philosophical and cultural mix of
the participants.

Gyaisey et al. (2019) argued that Ghanaians and Nigerians are on the same scale
on Hofstede’s cultural dimension of collectivism. Gyaisey et al. found that Nigerians and
Ghanaians have the same security perception index on the Bl to adopt Internet
technology. I shall be assuming the same variables of PU, PEoU, PB, and PS (Rashif &
Zuberi, 2017). Obinkyereh (2017) had achieved Cronbach's alpha coefficient of
reliability value of between 0.81 and 0.83 (p. 60). Perceived accessibility is the only
predictor that does not apply to the proposed study. The readings reflect the reliability of
the instrument's suitability in measuring the relationship between the constructs in the
variables. It is also important to note that Obinkyereh (2017) used a sample of 20

respondents to pre-test the survey instrument in a pilot study. The scholar used an SPSS
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scale test to analyze the output of the Cronbach alpha considering the reliability score
benchmark of 0.7 for reliability and consistency. Obinkyereh’s pre-test Cronbach alpha’s
score was “0.827” to confirm that the survey instrument was consistent and reliable
(Obinkyereh, 2017, p. 53)

The case processing summary table indicates a favorable response rate of 135
respondents out of 150 questionnaires. Obinkyereh’s (2017) calculated sample size figure
was 119 participants, but the scholar achieved 16 more respondents ahead of the
determined sample size. About the actual 150 questionnaires, the responses are short by
15, given a 90% response rate. The high response rate justifies using a similar instrument
for the proposed study with a calculated sample size of 129 participants. Obinkyereh’s
research is available in the ProQuest database. The scholar has also given me written
permission to use the survey instrument with similar constructs. Refer to Appendix B.
Operationalization of Variables

The variables for the proposed study align with four TAM variables of PU, PEoU,
PB, and PS. I will measure each of the four independent constructs by one dependent
variable (community members’ and leaders’ BI to allow broadband BIID at the local
community level). I operationalized complexity thinking as the independent variable of
this study (PU, PB, PEoU, PS). | operationalized Broadband Internet penetration as
community members’ and leaders’ BI to allow broadband BIID at the local community
level. Thus, the purpose of this quantitative correlational study is to examine the
relationship between PU, PB, PEoU, PS, and community members’ and leaders’ BI to

allow broadband BIID at the local community level in Lagos.
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his study’s questionnaire will consist of two sections (part I and part II).
Both parts aligned with the structure of Obinkyereh’s (2017) instrument. | presented the
demographic information in "Part 1," and the research survey questions on the predictor
and dependent variables are in Part 11. | stated the respondents should indicate whether
they agree or disagree with each statement on broadband Internet penetration by selecting
the appropriate number on the five-points Likert scale of 1 (strongly disagree), 2
(disagreed), 3 (Neutral), 4 (agreed), and 5 (strongly agree). | used the identical variable
scores in the adopted instrument and clarified that the respondents should choose the
closest number that matches the perception of broadband Internet penetration adoption. |

presented a brief clarification of the construct analysis for data collection in Table 5.
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Table 5

Constructs Analysis for Data Collection

SIN  Variables Parameters Variable Scores  Sources
1. Complexity Perceived 3 Obinkyereh (2017)
Thinking usefulness (PU)
factors Perceived ease of 4 Obinkyereh (2017)
use (PEoU)
Perceived Benefit 3 Obinkyereh (2017)
(PB)
Perceived Security 4 Obinkyereh (2017)
(PS)
2. Broadband Behavioral 3 Obinkyereh (2017)
Internet intention (BI) to
penetration allow BIID
factor

Data Analysis Plan
The primary concern of investigative studies is a statistical analysis that shows
empirical evidence justifying the need for the research (Slavin et al., 2019). The goal of
this study is to use the TAM model to analyze the existence of a relationship between the
complexity thinking factors (PU, PEoU, PB, PS) and broadband Internet penetration
operationalized as community members’ and leaders’ BI to allow BIID at the local
community level in Lagos. At this juncture, I will recap the research questions and

hypotheses to usher in the data analysis plan discussion. The analysis plan will show in
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detail how I intend to answer the research questions. As mentioned in chapter one, | used
four research questions and hypotheses in this study.
Research Questions and Hypotheses

RQ: How does PU, PEoU, PB, PS relate to community members’ and leaders’ Bl
to allow BIID at the local community level in Lagos?

Ho: There is no relationship between PU, PEoU, PB, PS, and community

members’ and leaders’ Bl to allow BIID at the local community level in Lagos.

Ha: There is a relationship between PU, PEoU, PB, PS, and community members’

and leaders’ Bl to allow BIID at the local community level in Lagos.

The proposed research is a quantitative correlational study that requires
quantitative research analytical tools to produce the desired result. | planned to use IBM's
Statistical Package for the Social Science (SPSS - 27) software for the data analysis. |
draw inspiration from some notable technology scholars who used the SPSS package in
the past for statistical analysis, and the resulting output was excellent (Ishola, 2017;
Nassif, 2019; Obinkyereh, 2017; Otika et al., 2019). | shall be using Pearson's correlation
coefficient to determine how the variables of complexity thinking factors are associated
with broadband Internet penetration from a holistic standpoint. Pearson's correlation is
one of the most reliable analytical tools to show whether variables are positively or
negatively correlated. The bivariate analysis was to test how each independent variable
relates with the dependent variable. The multiple regression analysis would test the
hypotheses after trying for the various assumptions. Frankfort-Nachmias and Leon-

Guerrero (2018) opined that the multiple regression analysis is proper for more than one
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independent variable. The study uses four independent variables (PU, PB, PEoU, and PS)
as predictors and one dependent variable (community members’ and leaders’ BI to allow
BIID at the local community level in Lagos). | will run a comprehensive analysis to
check the possible effect of control in between the variables of the study (PU, PEoU, PB,
and PS). | will also use variance (ANOVA) analysis to compare the means of community
members' Bl to allow BIID from community leaders.
Data Cleaning and Screening Strategy

Data cleaning is another focus area. Frankfort-Nachmias and Leon-Guerrero
(2018) observed that incorrect and inconsistent data lead to errors, false assumptions, and
faulty conclusions. Therefore, it is my absolute prerogative to screen and remove all
erroneous responses from the survey participants. I will focus on the objective of data
screening and cleaning to detect errors and remove, replace, or modify the data that is
inconsistent with the study sample. All respondents for the proposed survey must answer
questions directly related to the study's model and the scope of this research. The
questions would cover both the independent and dependent variables. For instance, the
complexity thinking factors of PU, PB, PEoU, and PS. The questions on broadband
Internet penetration as the dependent variable that | had operationalized community
members’ and leaders’ Bl to allow BIID at the local community level in Lagos.

Threats to Validity

The quality of design and evaluation is key to the success of any phenomenon.

Design constitutes the primary determinant of failure or success and a formidable factor

of the research project (Brown et al., 2017; Plano Clark & Ivankova, 2016; Turner et al.,
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2017). Turner et al. (2017) argued that the only way to think about quality in research is

to consider individual indicators to demonstrate that the investigation findings accurately
represent the subject, phenomenon, or process in the study. These considerations became
the focal point at the design stage. Hence, the scholar risks compromising the standard of
the quality of research results, and in sum, makes the overarching outcome inaccurate and
misleading (Burkholder et al., 2016; Plano Clark & Ivankova, 2016). In a bid to avoid all
design and quality issues in a research investigation, researchers must seek to address the
duo of validity and reliability as the two most crucial quality perspectives in quantitative
research and aspects of trustworthiness in qualitative research.
External Validity

The threat to external validity is a fundamental consideration when discussing
research quality design. It has to do with the extent or the degree to which a study holds
when used across different contexts (Burkholder et al., 2016). External validity is the
crucial determinant of a study's policy relevance. It might be at stake because of potential
general equilibrium effects, Hawthorne effects, or representativeness problems that
compromise generalizing results beyond the studied population (Turner et al., 2017).
Users of research resources would want to know and understand how study findings can
be generalized in other places or across cultural dimensions. Burkholder et al. (2016)
identified several threats to external validity. These are; treatment variations, the
interaction of other observed causal relationships with sample unit, types of outcome

measures used, settings for the treatment, and context-dependent mediation.
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| mentioned some external validity issues which align with the threats. The first is
the observed causal relation with the sample unit. | chose three out of the seven
communities in Lagos perceived to be hostile to broadband infrastructure deployment.
Community members and leaders exhibit Bl to allow BIID in these communities. The
sample unit size might affect the generalization of the result of this study across the
country and other geographical settings. However, G*Power as a widely acclaimed
statistical tool for sample size calculation would minimize the threat to external validity.

The second issue that poses a threat to the external validity of this study is the
treatment variation. | operationalized the complexity thinking factors as PU, PB, PEoU,
and PS. These various levels of perception might assume different dimensions across
other geography and cultural environments. The concern could affect context-dependent
mediation as another significant threat to external validity. The advantage of using the
TAM constructs, however, is that scholars have established them to measure technology
adoption (Ishola, 2017; Nassif, 2019; Obinkyereh, 2017; Otika et al., 2019). Lastly, |
suspect that the published secondary data on the NCC website might not be entirely free
of errors. The respondents across the different telecommunication companies could be
distracted by the daily routine job assignments while completing the questionnaires.
Internal Validity

Internal validity is a very complex concept in any empirical investigation. It
requires the researcher to understand the different trajectories leading to the results and
conclusions. Burkholder et al. (2016) assert that internal validity can be surprisingly

tricky because there are rival explanations for any given proposition about causal
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inference. The competing statements are threats to validity. | intend to determine the
quality of deductions in the proposed study by weighing the various threats to internal
validity. Plano Clark and Ivankova (2016) observed that the following threats to internal
validity should guide researchers in ensuring the quantitative study's quality. These are
history, maturation, testing, instrumentation, statistical regression to the mean, researcher
bias, selection, overall mortality, and differential mortality.

One of the threats to internal validity is associated with the question of the
perception of security. The word security could be relative to different circumstances and
persons. Some people use the word to express their confidence level about a phenomenon
(Amodu et al., 2019). Others think of security from the perspective of a threat to life
(Gyaisey et al., 2019). Yet, Ndem et al. (2019) consider security unnecessary exposure of
a person's health information to the public. Thus, security could mean different things to
individuals in other communities. A standardized pre-existing test instrument that
previous researchers had used to measure this construct gives a reasonable level of
confidence that the construct shall measure the researcher's intent. | nominated three
contact persons as research assistants in the three selected communities. I wish and hope
that their personal biases would not influence the participants' approach to the questions.
The mitigation plan is that each Assistant would undergo an orientation program on the
modalities to coordinate the links to the questionnaire on the respective community social
media platforms.

| must also state at this juncture that the biases that the participants may express in

answering the questionnaire are beyond my control. | intend to work closely with the
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community selected research Assistants to calm the participants' stress by explaining the
benefits that may accrue from the study to the community. Similarly, the respondents'
mindset and environments when completing the questionnaires are not within my control.
| intend to use published archive data from the NCC web portal strictly for reference to
support my study. I may not be able to deal with all the issues around the history and
maturation of the participants when responding to the questions. The mitigation plan is to
track the trend of community members' and leaders' responses to similar infrastructure
deployment Bl research in the past and map it with the respondents’ age.
Construct Validity

Construct validity relates to the researcher's intelligence and psychometric design
with theoretical instruments (Burkholder et al., 2016; Plano Clark & Ivankova, 2016). |
used pre-existing TAM constructs by Davis (1989) and Obinkyereh (2017), who
validated them for reliability and consistency using the standardized instrument
validation procedures. The variables | chose for the study represent the constructs I intend
to investigate. For instance, | operationalized complexity thinking as PU, PB, PEoU, and
PS (independent variables) and broadband Internet penetration as community members'
and leaders' Bl to allow BIID at the local community level in Lagos (dependent variable).
The assurance of the research instrument to validate and measure these variables without
contradiction is optimistic based on the use in previous studies. Bridges (2019) argued
that the mitigation plan for construct validation uses a previously validated survey
instrument. Tugbiyele (2019) also supported the assertion that a pre-existent tested survey

instrument could validly measure the constructs under investigation. The wholesome



111

adoption of Obinkyereh’s (2017) survey instrument has validated the constructs used in
this study.
Ethical Procedures

Conducting a sound and well-tailored study entails so much more than the
researcher might fathom at the design stage (Bansal et al., 2018). Perhaps, the scholar's
understanding of what is suitable and acceptable regarding morality would further
strengthen this outcome. Against this backdrop, researchers interested in social science
study must equip themselves with all relevant guiding norms for proper research (Babbie,
2017). Therefore, ethical issues in research bother with voluntary participation, no harm
to participants, anonymity and confidentiality, deception, institutional review boards, and
professional codes of ethics (Babbie, 2017; Bansal et al., 2018).

These ethical issues can influence research design from a different perspective.
The researcher had done a careful plan at the design stage before crafting the study's
purpose, research problem identification, and the research questions. Therefore, I had
insights about what is needed, who should be involved, and the professional requirements
guiding the proposed study - IRB, URR, and NIH (Endicott, n.d). It is noteworthy that |
structured the research topic and planned methodology to align with the provisions of the
research ethics planning worksheet and the proposal ethical issues approval criteria by the
institutional review board (IRB). The proposed study would align with the provisions of
the Belmont Report of the Department of Health, Education, and Welfare (1979) that

requires scholars to ensure due diligence in the selection of participants and obtaining



112

their consent when conducting research (National Institutes of Health (NIH) Office of
Extramural Research, 2008).

| planned to consider the following ethical standards for this study to ensure that
the research is amenable/dependable. | will minimize safety and privacy risks by using
procedures consistent with a sound research design that would not expose the participants
to unnecessary risks. | will ensure that the risks to participants are reasonable about
anticipated benefits. | intend to equitably select the participants so that the burdens and
the benefits of the study would be fair. I will obtain informed consent by writing to the
participants and documenting them with the institutional review board. I will minimize
and explain the perception of coercion in participation, especially among potentially
vulnerable participants. | will send the survey link to the community research Assistants
using a secured internet connection sitting behind a firewall while transferring the filled
questionnaires to a designated database. | will store all electronic materials in a secured
directory in an official “OneDrive” cloud infrastructures and password-protected external
storage devices. My storage strategy for the physical storage devices shall be a physical
lockbox.

Summary

| discussed the details about the methodology of this study in this chapter. It
includes research design and statistical tools: the population, sampling procedures,
instruments, and operationalization of constructs. I also discussed the published archival
data | intend to use as the secondary reference data from the industry regulator's (NCC)

web portal (website). The data analysis plan encapsulates how I intend to answer the
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research questions and test the hypotheses. The data cleaning and screening strategy to
ensure the correctness and consistency of the proposed data leads to explaining the
mitigation plans for the perceived threat to external validity, internal validity, and
construct validity. The ethical consideration section revealed my plan for protecting the
study's proposed participants and the data protection and preservation strategy. Chapter 4
would capture the data analysis results, answer the research questions, and test the study

hypotheses.
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Chapter 4: Results

The purpose of this quantitative correlational study was to examine the
relationship between PU, PB, PEoU, PS, and community members and leaders’ Bl to
allow BIID at the local community level in Lagos. The target population for this study
included community members and leaders from three purposively selected local
communities in Lagos State, Nigeria. The communities were Igbe-lkorodu, Gowon
Estate, and Idumagbo Avenue-Lagos Island (Adeniyi, Fagbenro & Olatona, 2019; Lagos
State Government, 2012). The independent variables were PU, PB, PEoU, and PS, and
the dependent variable was community members' and leaders' Bl to allow BIID. The
study could help the policymakers identify the possible mitigation factors that may
improve broadband Internet penetration. The positive social change effect aligns with
Ogunfuwa's (2017), and Elebeke's (2019) postulations that enhanced broadband Internet
penetration translates to improved economic growth, poverty, and social vices reduction.

The available data answered the overarching research question. The RQ focused
on the extent, if any, to which the independent variables PU, PEoU, PB, PS relate to
community members’ and leaders’ BI to allow BIID at the local community level in
Lagos (dependent variable). The research hypotheses were to predict the relationship or
otherwise between the independent variable (PU, PEoU, PB, PS) and the dependent
variable (community members' and leaders’ Bl to allow BIID) at the local community
level. The hypothesis determined any statistically significant difference between the
means of the independent variables (PU, PEoU, PB, PS) and community members' and

leaders' Bl to allow BIID at the local community. In this chapter, | describe the data
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collection procedures and the study results through statistical analysis of the research
questions and hypotheses.
Data Collection

| utilized primary data for this study. The prior data collection period spanned
between March 1, 2021, to April 8, 2021. I collected the data using SurveyMonkey, an
online survey tool. | posted the link to my survey questionnaire and the approved consent
letter by the IRB to the WhatsApp platforms of the three selected communities using the
community representatives who volunteered to help with posting the link. I sent the
survey link to the targeted community platforms to the respondents who have access to
the internet across the three communities of Gowon Estate—Alimosho, Igbe-lkorodu,
and Idumagbo Avenue—Lagos Island. | used the G*Power sample size computational
tool to identify the required sample size of 129 respondents for the study based on an
effect size of 0.15, error probability of 0.05 for a targeted statistical power of 0.95, and 4
as the total number of tested predictors. | applied Bowley's proportionate allocation
formula, also used by Agbionu et al. (2018) and Ozomadu et al. (2019), to identify the
required respondents from each of the three selected local communities. | opened the
survey link for 10 days, and 168 respondents filled the survey. After performing the data
cleaning exercise using the SPSS analysis tool, the valid responses were 144. The figure
had 15 more responses than the calculated sample size representing a 112% survey
completion rate.

The IRB had also given its approvals for the data collection strategy as indicated

with approval number 02-26-21-0572141, expiring on February 25, 2022. Purposeful
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sampling allows researchers to strategically select information-rich cases directly related
to the study interest (Frankfort-Nachmias & Leon-Guerrero, 2018). Badmos et al. (2019)
and Bamiteko and Adebiyi (2020) observed that the character traits from the three
communities seem negatively disposed towards allowing the deployment of the
broadband Internet infrastructure. The concern to know more illuminates the need to
investigate the Bls of the community members and leaders. I could not correctly analyze
the targeted influential community groups without understanding the demographics.
Study Demographics and Participants Analysis

The study instrument starts with participants’ demographic information in Part |
(Appendix A) and progresses into Part 1l (survey instrument). Part | was structured to
gather unidentified participant’s demographic information. It starts with the participants’
gender information, the community of residence in Lagos State, age, highest educational
qualification, community leader or member, and the use of some specific broadband
Internet services.
Table 6

Respondents’ Gender Classification

Frequency Percent Valid Percent  Cumulative Percent
Valid Male 89 61.8 61.8 61.8
Female 55 38.2 38.2 100.0
Total 144 100.0 100.0

The output of Table 6 shows the respondents' gender classification. The Table

indicates that 89 males representing 61.8% and 55 females representing 38.2%,
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completed the survey out of 144 respondents. More males than females across the three
selected local communities have access to basic mobile or fixed internet services and use
voice, data, and video. It is, however, noteworthy that both genders participated in the
survey.

Table 7

Respondents’ Local Community of Residence in Lagos State

Frequency Percent Valid percent Cumulative percent

Valid Gowon Estate - 112 77.8 77.8 77.8
Alimosho
Igbe — Ikorodu 16 111 111 88.9
Idumagbo - Lagos Island 16 11.1 11.1 100.0
Total 144 100.0 100.0

Table 7 indicates that 112 respondents representing 77.8% completed the survey
at Gowon Estate—Alimosho, 16 respondents representing 11.1% for Igbe—lkorodu, and 16
respondents representing 11.1% Idumagbo—Lagos Island. The Bowley's proportionate
allocation formula, also used by Agbionu et al. (2018) and Ozomadu et al. (2019),
suggested that 110 respondents complete the Gowon Estate survey Alimosho, 10
respondents for Igbe—Ikorodu, and nine respondents for Idumagbo Avenue—Lagos Island.
The result depicts a satisfactory survey completion rate from the three selected local
communities, limiting threats to external validity and Type | error. Burkholder et al.
(2016) observed that a weak interaction of other observed causal relationships with
sample units is a threat to external validity. Kelter (2020) argued that a deliberate effort at

simultaneously increasing sample sizes in research limits Type | error rates. The
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achievement of substantial calculated and allocated sample sizes to the different
communities indicates a strong validity and reliability test criteria for the study.

Table 8

Respondents’ Age Distribution

Frequency Percent Valid percent Cumulative percent

Valid 18-30 34 23.6 23.6 23.6
31-45 96 66.7 66.7 90.3
46-55 12 8.3 8.3 98.6
56 and above 2 1.4 1.4 100.0
Total 144 100.0 100.0

Questions 4 to 8 requested the participants to indicate their age brackets,
educational qualification, position in the local communities, and internet services
knowledge to qualify as the study's stratified participants. Tables 8-11 represent the
questions. Table 8 shows that 34 respondents representing 23.6% were between the ages
of 18-30. Also, 96 respondents representing 66.7% were between the ages of 31-45, 12
respondents representing 8.3% were between the ages of 46-55, and 2 respondents
representing 1.4% fall in the 56 years and above category. The analysis revealed that
many youths (31-45) show more interest in and use of internet services across the three
local communities.

Table 9 indicates that most respondents' educational qualification falls within the
HND/BSC first degree levels. The Table shows that 88 respondents representing 61.1%
of the sample population across the three local communities participated in the survey.

Table 10 explains the position of the respondents in the local communities. The Table
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shows that 51 respondents representing 35.4%, participated as community leaders while
135 respondents representing 93.8% as community members. Table 11 affirmed that the
survey link got to the targeted respondents as intended and in the data collection plan. It
is evident in the 100% participation rate of all respondents confirming the use of internet
services (voice, data, and video) on either mobile or fixed platforms.

Table 9

Respondents’ Educational Qualification

Frequency Percent Valid Percent Cumulative Percent

Valid Primary School 1 T T v
Certificate
GCE/SSCE 11 7.6 7.6 8.3
OND/NCE 17 11.8 11.8 20.1
HND/BSC 88 61.1 61.1 81.3
Master’s Degree 25 17.4 17.4 98.6
Doctorate Degree 2 1.4 1.4 100.0

Total 144 100.0 100.0
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Table 10

Respondents’ Position in the Local Community

I am a community leader

Frequency Percent Valid Percent Cumulative Percent
Valid  Yes 51 354 35.4 35.4
No 93 64.6 64.6 100.0
Total 144 100.0 100.0

| am a community member.
Frequency Percent Valid Percent Cumulative Percent

Valid Yes 135 93.8 93.8 93.8
No 9 6.3 6.3 100.0
Total 144 100.0 100.0

Table 11

Respondents’ Knowledge of Internet Services

Do you use internet services (voice, data, video), either mobile or
fixed?

Frequency Percent Valid Percent Cumulative Percent
Valid Yes 144 100.0 100.0 100.0

Study Results
The objective of chapter four is study results presentation. The results
presentation leads to the interpretation of the findings, recommendation, and conclusion
in chapter five. I will provide statistical assumptions and analyses of the research
question. | used Pearson's correlation coefficient to determine how the variables of
complexity thinking factors (PU, PB, PEoU, and PS) associated with the variable of

broadband Internet penetration (community members' and leaders’ Bl to allow BIID at
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the local community level in Lagos) from a holistic standpoint. Standard multiple linear
regression analysis would precede Pearson's correlation analysis. Obinkyereh (2017) used
a multiple linear regression analysis to test the hypotheses between the predictor variables
and the outcome variable. I used standard multiple linear Regression, a = 0.05, two-tailed
to examine the extent to which PU, PB, PEoU, and PS predict community members' and
leaders' Bl to allow BIID at the local community level Lagos.

Ozomadu et al. (2019) observed that standard multiple regression analysis is an
essential tool to determine the predictive power of the independent variables over the
dependent variable. | concluded the analysis by using variance (ANOVA) analysis to
compare the means of community members' Bl to allow BIID from that of the
community leaders. Wang, Huang et al. (2020) and Liu and Wang (2021) seem to align
on the opinion that ANOVA helps researchers to determine if there are statistically
significant differences between the means of two or more unrelated independent groups.
The independent variables are PU, PB, PEoU, PS, and the dependent variable,
community members' and leaders' Bl, to allow BIID at the local community level in
Lagos. The predictor variables model’s F-test, degrees of freedom, and p-values would
determine the acceptance or rejection of the null hypothesis. | will progress logically with
basic reliability checks, test assumptions of the multiple regressions' analysis, and
conclude with the inferential statistics.

Reliability Analysis
The nature of social science research means that interested variables become

increasingly challenging to measure, increasing the risk of measurement error (Plano
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Clark & Ivankova, 2016). For instance, Sanders (2019) observed that unreliable
measurement causes relationships to be under-estimated, increasing the risk of Type Il
errors in simple correlation and regression analyses. In the Regression or partial
correlation, the effect sizes of variables could be over-estimated without reliable
measurement of the covariate since it would not remove the effect. Most authors assume
that reliability estimates (Cronbach Alphas) of .7-.8 are acceptable (Asimeng et al., 2020;
Hu & Plonsky, 2021; Plano Clark & lvankova, 2016; Sanders, 2019). But Sanders (2019)
argued that the reliability scale of individual items with few items could range between .5
- .8. I decided to perform a reliability analysis for all the variables in the study.

| performed a reliability analysis for all variable items to ensure that the questions
correlate with the constructs. The extracted Cronbach’s Alpha for all the 17 variable
items was 0.895 suggesting a strong reliability effect. Asimeng et al. (2020) and Hu and
Plonsky (2021) are unanimous on the opinion that a Cronbach Alphas value of .7-.8 are
acceptable estimates to suggest the reliability of data. The Cronbach's Alpha outcomes in
Table 12 show the reliability statistics and case processing summary for all items. The
case processing summary indicates that there are 144 respondents with reliable and valid
responses to be used for the analyses in the study. The excluded values are 0, meaning a
100% case availability for investigations in the study. | present the comprehensive

examination of data reliability statistics in Appendix C.
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Table 12

Data Reliability Statistics and Case Processing Summary for All Items

Reliability Statistics Case Processing Summary
Cronbach's N %
Alpha Based Cases Valid 144 100.0
on Excluded? 0 .0
Cronbach's  Standardized Total 144 100.0
Alpha Items N of Items a. Listwise deletion based on all variables
.895 .898 17 in the procedure.

| performed a detailed reliability analysis for all variable items testing the list of
questions in the survey document relating to each variable to establish correlation among
variable items. The reliability analysis on the 144 valid survey questions produced the
acceptable Cronbach's Alpha value of .895 and the details are represented in Appendix C.

| also presented the summary of the reliability statistics in Table 13.

Table 13

Summary of the Reliability Statistics/Variable

Cronbach's  Cronbach's Alpha Based on Standardized N of

Items Alpha Items Items
Perceived Usefulness .810 814 3
Perceived Ease of Use .790 .788 4
Perceived Benefit 776 779 3
Perceived Security .676 677 4
Bl for BIID .681 .681 3
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Tests of Assumptions

Chapter 3 stated that | should be using the multiple regression analysis to test if
there is a relationship between the complexity thinking factors (PU, PEoU, PB, PS) and
community members’ and leaders’ Bl to allow BIID at the local community level in
Lagos. Asimeng et al. (2020) listed five assumptions of the multiple regression analysis
that researchers should test before performing multiple regression analyses. The
assumptions are homoscedasticity, normality, linearity, multicollinearity, and
independent observations. Hu and Plonsky (2021) argued that research results may suffer
Type | or Type Il errors, including over or under-estimations of significance if
researchers ignore the assumptions. | will, therefore, check for possible violations of the
premises to forestall biases and limited reliability and validity issues.
Homoscedasticity

It is a test of variance around the regression line. Homoscedasticity indicates that
the conflict around the regression line is the same for all the values of the predictor
variables. Hu and Plonsky (2021) observed no correlation between the independent
variables when the Durbin Watson value is between 2 and 3. A value of 4 suggests that
there is a correlation between the independent variables. There is an indication of
Heteroscedasticity when the variance of errors differs between the different values of the
independent variables. Table 14 indicates that the Durbin Watson value is 1.939, and it
confirms that there exists no correlation among residuals indicating that it meets the

homoscedasticity assumption.
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Table 14

Model Summary of Dubin-Watson Test of Homoscedasticity Model Summary?®

Adjusted  Std. Error of the
Model R R Square R Square Estimate Durbin-Watson
1 7552 570 558 .32159 1.939
a. Predictors: (Constant), PS, PU, PB, PEoU
b. Dependent Variable: BI for BIID

Also, notice the same relationship in Figure 8, showing evenly scattered plots
around the regression line. Notice that the variance of the residuals is homogeneous
across levels of the predicted values. The relationship between community members’ and
leaders’ BI for BIID and PU, PEoU, PB, PS is zero since the residuals seem randomly

scattered around zero.
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Figure 8

Homoscedasticity Plot
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Multicollinearity

The multicollinearity assumption tests for highly related predictors and are
predictive of the outcome to avoid problems of estimating the regression coefficients
(Sanders, 2019). Gorard (2021) observed that multicollinearity occurs when more than
two variables linearly combine. The fear is that as the degree of multicollinearity
increases, it affects the stability of the coefficient estimates and can inflate the standard
errors for the coefficients.

| used 144 respondents as the sample population of the study. The figure is higher
than the calculated sample of 129 required for the research. The need to check for

multicollinearity within the collected data was to avoid estimating the regression
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coefficients. Sanders (2019) suggests that researchers should use both the correlation
coefficient and variance inflation factors (VIF) to verify multicollinearity. Table 24
shows the Pearson Correlation displaying the bivariate correlation matrix among
variables. Notice that the bivariate correlation matrix among the variables is less than 0.8.
Gorard (2021) opined that multicollinearity becomes feasible at the 0.9 or higher level of
a correlation coefficient. Table 24 shows the absence of multicollinearity among the
predictors' constructs. The Table shows that the highest correlation was between PEoU
and PB at 0.708 < 0.9. Therefore, there is no multicollinearity concern among the
variables. Alternatively, I decided to run a confirmation analysis and depicted the results
in Table 15. The general rule is for the Tolerance value to be higher than 0.2 and VIF
values to be under 10 (Gorard, 2021). All the independent variables in Table 15 meet the
assumption of multicollinearity

Table 15

Coefficients of Collinearity Diagnostics Between Perceived Usefulness, Perceived Ease

of Use, Perceived Benefit, and Perceived Security

Multicollinearity Coefficients?

Collinearity Statistics

Model Tolerance VIF
1 Perceived Usefulness 513 1.948
(PU)
Perceived Ease of Use 324 3.088
(PE0UV)
Perceived Benefit (PB) AT7 2.098
Perceived Security (PS) .549 1.823

a. Dependent Variable: BI for BIID
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Normality, Linearity, and Outliers Test

It is essential to be attentive to the effect of a single observation on other
observations in a distribution. An observation that is substantially different from all
others could significantly impact the results of the regression analysis (Hu & Plonsky,
2021). An outlier is an observation more minor in a group that substantially affects the
results, and it would be necessary to subject such an observation to further investigation.
More so, Regression assumes normal distribution for variables. Asimeng et al. (2020)
argued that highly skewed, non-normal, or kurtotic variables distributed with notable
outliers could distort the outcome of the analysis and significance tests. Normality tests
are done by the Kolmogorov — Smirnov (K-S) test and Shapiro — Wilk (S-W) test. The
author advised researchers to get information about the normality of data distribution
through visual inspection of data plots. Others are skewness, kurtosis, and P-P plots.
Gorard (2021) also supported that researchers can identify outliers by visually inspecting
histograms, frequency distributions or by converting data to z-scores.

Traditionally, multiple Regression should accurately estimate the relationship
between dependent and independent variables in a linear relationship. However,
Frankfort-Nachmias and Leon-Guerrero (2018) observed that several instances negate the
assumption of linearity in social sciences. Crowell and Boynton (2020) also argued that
life-threatening, non-linear situations require complex adaptability. It is, therefore, crucial
that researchers examine analyses for non-linearity. If the relationship between the
predictor variables and the outcome variable is not linear, the regression analysis results

could be underestimating the genuine connection. The error of estimation increases the
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chances of a Type Il error for the independent variables. In the case of multiple
Regression, it could increase the risk of Type | errors for other independent variables that
share variance (Sanders, 2019). I will further demonstrate the assumption of normality,
linearity, and outliers by displaying some plots of my data distribution

Figure 9 is a scatter plot matrix to test for the presence of a non-linear relationship
between the complexity thinking factors of PU, PEoU, PB, PS, and the broadband
Internet factor of BI for BIID. The plot shows the absence of unusual patterns, suggesting
that the relationship between the predictor and outcome variables is linear. Notice that the
histograms are for the variables on the Y-axis and the lines move from bottom-up. It
indicates strong positive correlations among the variables. Sanders (2019) opined that the
scatter plot matrix reveals relationships among variables rather than causality. The plot

also shows the lack of outliers, as further demonstrated in Table 16.
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Table 16 shows the standardized residuals as a basis for identifying outliers using

simple linear Regression. The primary indicator in the Table is that the unstandardized

residuals, the standardized predicted values, and standardized have a mean of zero. It,

therefore, meets the assumption that the residuals are normally distributed with a mean-

centered around zero.



Table 16

Testing for Outliers

Residuals Statistics Testing for Outliers?

Std.
Minimum Maximum  Mean Deviation N
Predicted Value 3.3011 4.9009 4.4360 .36537 144
Residual -1.20423 .76403 .00000 31706 144
Std. Predicted Value -3.106 1.272 .000 1.000 144
Std. Residual -3.745 2.376 .000 .986 144

a. Dependent Variable: Bl for BIID

Figure 10 further indicates that the distribution meets the assumption of
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normality. Physical inspection shows that the histogram graph has an approximate shape

of a normal curve. The bell shape output of the graph shows that the distribution is

normally distributed.
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Histogram Showing Normal Distribution
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Similarly, the normal Q-Q plot in Figure 11 and the normal probability plot for

the regression residual also depict the normality of distribution. Hu and Plonsky (2021)

argued that the dots of the normal Q-Q plots should exactly on the line for perfect

normality or around the regression line for approximately normal distribution of the data.

The plots show that the dots are around the line and in the same direction as the line.

Physical observation shows that the plots are patterned in a specific direction indicating

the absence of an outlier The observation supports the assumption of normality.

Also, notice the same relationship in Figure 9, showing evenly scattered plots

around the regression line. Notice that the variance of the residuals is homogeneous

across levels of the predicted values. The relationship between community members’ and
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leaders’ BI for BIID and PU, PEoU, PB, and PS is zero since the residuals seem
randomly scattered around zero.

Figure 11

Normal Q-Q Plot for Behavior Intention for Broadband Internet Infrastructure

Deployment
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Figure 12

Normal Probability Curve for Regression Standardized Residual
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Table 21 is the Test of normality showing the p-value of significance for PU,
PEoU, PB, PS, and BI, indicating p < 0.5 for both Kolmogorov-Smirnov and Shapiro-
Wilk test results. Therefore, it is correct to accept the null hypothesis that the scores of
PU, PEoU, PB, PS, and BI for BIID are not normally distributed. However, Crowell and
Boynton (2020) suggested a detailed exploration of other measurement criteria before
making conclusions. Hence, the visual inspection of the histograms and the normal Q-Q
plots in figures 10 and 11 showed that the score of the community members and leaders’
Bl for BIID were approximately normally distributed. More so, considering the
scatterplot matrix in Figure 9 and the mean of unstandardized residuals and standardized
predicted values in Table 16, the residuals are normally distributed around the zero axes

with insignificant deviation.
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Table 17

K-S and S-W Tests of Normality for All Variables

Kolmogorov-Smirnov™ Shapire-TWill
Statistic dAf Sig Statistic df oig
120 334 144 000 723 144 000
FPETT .180 144 000 882 144 000
FE 219 144 000 821 144 000
F= 137 144 000 930 144 000
EI for BITD 170 144 000 872 144 000

a. Lilliefors Sigmificance Correction

More so, the descriptive statistics of skewness and kurtosis in Table 22 show that
the data met the normality assumption. Bastianin (2020) advised researchers to use the z-
value of -1.96 and +1.96 by dividing the skewness and kurtosis values by the SE if the
data sample is < 50. However, the author recommended liberal z — range values of -3.29
and +3.29 as a reference score for skewness. Bastianin pegged the absolute kurtosis range
at +10 for larger samples. In the analysis of the normality test in Table 18, the variables
of the dependent and independent constructs fell within the recommended measures of
normality. The descriptive statistical computation of the values of skewness and kurtosis
in Table 18 demonstrated the variables PU, PEoU, PB, PS, and BI stippled within the
range of -1.322 to -.533 (- 3 < -1.387, -.102 < +3), and the kurtosis values .754 to 3.047 (-

10 <.754, 3.047 < +10).
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Table 18

Descriptive Statistics of Skewness and Kurtosis

Descriptive Statistics

Std.
Minimu Maxim Deviati Skewne
N m um Mean on SS Kurtosis

Std. Std.
Statistic Statistic Statistic Statistic Statistic Statistic Error Statistic Error

PU 144 3.33 500 4.6759 .46467 -1.322 .202 754 401
PEoU 144 3.00 500 4.4971 .46157 -753  .202 295 401
PB 144 2.00 533 45370 .52905 -1.372 202 3.047  .401
PS 144 3.00 500 4.2604 53780 -102 202 -990 .401
Blfor 144 3.00 500 4.4360 .48376 -533 202 -.067 .401
BIID
ValidN 144
(listwis

e)

The review of the descriptive statistics table for skewness and kurtosis
demonstrates the normality of the available data for further analysis, as indicated in
chapter 3. Meeting the various multiple regression assumptions is a testament that | have
substantially resolved potential reliability and validity concerns have to leave no room for
further transformation. Asimeng et al. (2020) and Bastianin (2020) aligned on the thought
that insignificant variation resulting in a few deviations from the desired statistical
assumptions do not constitute violations. The authors concluded that survey efficiencies
and data generated should be valid and reliable, with sample sizes more significant than
100 participants (N > 100). It is interesting to note that the calculated sample size for the

study was 129 participants, but I got 144 valid responses. It is, therefore, essential to note
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that Pearson's correlation coefficient and multiple linear regression analysis may reveal a
few deviations from the projected normality assumptions. Such variations are expected
and would be considered insignificant.
Independence of Observations

The expectation is that errors associated with one observation should not correlate
with the mistakes of other observations (Gorard, 2021). The author argued that the
violation of the assumption of independence of observations occurs under different
scenarios. For instance, data collection from schools in a similar district may show some
similarities, making it possible for the errors not to be independent. Asimeng et al. (2020)
advised that researchers should observe that the mean standardized residual is distributed
around zero for all districts and to note if the variances are homogenous across districts.
Figure 12 shows that the communities have different mean values of the dependent
variable. The communities display variability in the BI means values. It suggests that the

data meets the observation because possible observation errors are not independent.
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Figure 13

Boxplot to Indicate the Independence of Observation Across Community of Residence
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Comparison of the Means of Community Members’ Behavior Intention from
Community Leaders

Tables 19 — 21 display the descriptive statistics of the means of the community
member and leader and the respective groups. Levene's Test of Equality of variance and
the tests of between-subjects effects. Table 19 shows the highest mean value p (2.5714)
for Leader’s “Yes” and member’s “No” and the lowest mean value p'(1.9634) for

Leader’s “No” and member’s “Yes.”
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Table 19

Descriptive Statistics of Leader and Member

Dependent Variable: Bl for BIID

Leader Member Mean Std. Deviation N
Yes Yes 2.1895 .87266 44
No 2.5714 1.06848 7

Total 2.2420 .89974 51

No Yes 1.9634 717864 91
No 2.0000 .00000 2

Total 1.9642 77015 93

Total Yes 2.0371 .81419 135
No 2.4444 .95902 9

Total 2.0626 .82609 144

Levene's Test for equality of variance in Table 20 indicates equality of variance
across groups at P (.062, .150, and .151). Levene tests the null hypothesis that the error
variance of the dependent variable is equal across groups (Warner, 2020). Therefore, it is
correct to accept the null hypothesis of equality of variance. The confirmation of any
possible violation of Levene’s test assumption is by carrying out further analysis using

the two-way ANOVA.
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Levene's Test of Equality of Error Variances Between Community Member and Leader

Levene
Statistic dfl df2 Sig.
Bl Based on Mean 2.502 3 140 .062
Based on Median 1.798 3 140 150
Based on Median and 1.798 3 129.297 151
with adjusted df
Based on trimmed mean 2.443 3 140 .067

Tests the null hypothesis that the error variance of the dependent variable is

equal across groups.
a. Dependent variable: Bl

b. Design: Intercept + leader + member + leader * member

Table 21 is the Test of between-subjects effects (Two-Way ANOVA) of

community leaders and members. The Table shows that both community leaders’ and

members’ responses do not significantly impact BIID BIID at p =.239 and .536,

respectively. Also, notice that both community leader and member interaction combined

do not have a significant effect on BIID at p = .610. The Partial Eta Squared presents the

percentage of variation that explains the Bl of community leaders and members. The

leader alone explained 1% of the variation in the Bl score, the member explained 0.3% in

the BI score, and the combination of leader and member explained 0.2% of the variation

in the BI score. So, the leader explained the highest percent of the variability in the Bl

Score.
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Tests of Between-Subjects Effects Leader and Member (Two-Way ANOVA)

Dependent Variable: Bl for BIID

Type HlI

Sum of Mean Partial Eta
Source Squares Df Square F Sig. Squared
Corrected Model 3.425% 3 1.142 1.697 170 .035
Intercept 112.500 1 112.500 167.266  .000 544
Leader .940 1 .940 1.398 .239 .010
Member .259 1 .259 .385 .536 .003
Leader * Member 176 1 176 .262 .610 .002
Error 94.162 140 .673
Total 710.190 144
Corrected Total 97.586 143

a. R Squared = .035 (Adjusted R Squared = .014)

Table 22

Leader * Member Profile Interaction Table

Dependent Variable: Bl for BIID

Std. Error 95% Confidence Interval
Leader Member Mean Lower Bound Upper Bound
Yes Yes 2.190 124 1.945 2.434
No 2.571 310 1.959 3.184
No Yes 1.963 .086 1.793 2.133
No 2.000 .580 .853 3.147

The profile plots in Figure 13 indicate a significant interaction effect at the point

of intersection of the lines (Hu & Plonsky, 2021; Rahman & Sathi, 2020). There is no

intersection of the lines in the profile plot. So, there is no significant interaction effect
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between the mean of the community members and the leader's interaction effect on their
responses to the Bl questions.

Figure 14

Leader and Member Profile Plots
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The plot also aligns with the details in Table 22 showing the difference in the
response pattern of community members and leaders as indicated by the variations in the
mean values. The profile plot in Figure 13 and the measurement of the members’ and
leaders’ interaction in Table 22 confirmed independent responses across the three local
communities. The finding also satisfies the assertion in chapter 3 that the communities
are not related but selected based on certain behavioral traits towards the acceptance of
technology infrastructure deployment.

Inferential Statistics Results
My goal was to use the TAM model to analyze the relationship between the

complexity thinking factors (PU, PEoU, PB, PS) and broadband Internet penetration
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operationalized as community members’ and leaders’ BI to allow BIID at the local

community level in Lagos.

Research Questions and Hypotheses

RQ: How do PU, PEoU, PB, PS relate to community members’ and leaders’ Bl to

allow BIID at the local community level in Lagos?

Ho: There is no relationship between PU, PEoU, PB, PS, and community

members’ and leaders’ Bl to allow BIID at the local community level in Lagos.

Ha: There is a relationship between PU, PEoU, PB, PS, and community members’

and leaders’ Bl to allow BIID at the local community level in Lagos?

Table 23

Descriptive Statistics of Pearson Correlation

Mean Std. Deviation N
PU 4.6759 46467 144
PEoU 4.4971 46157 144
PB 4.5370 52905 144
PS 4.2604 53780 144
Bl for BIID 4.4360 48376 144

Table 23 is the output of the descriptive statistics of the model showing the mean,

the standard deviation, and the number of the distribution. The Pearson correlation

coefficients matrix in Table 24 explains the association between the complexity thinking

factors (PU, PEoU, PB, PS) and BI for BIID.
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Table 24

Pearson Correlations Matrix of Complexity Thinking Factors and Behavioral Intention

PU PEoU PB PS Bl
Perceived Usefulness 671 602" 489™ 513"
(PY)
Perceived Ease of Use 701" .669™ 586"
(PE0U)
Perceived Benefit (PB) 496" .708™
Perceived Security 575"
(PS)

**_Correlation is significant at the 0.01 level (2-tailed).

Table 24 shows that all the variables are positively related; PU has a very strong
positive correlation and statistically significant with PEoU (r = .671, p < 0.01), and very
strong positive and statistically significant with PB (r = .602, p < 0.01). It has a moderate
positive correlation and statistically significant with PS (r = .489, p < 0.01), and a strong
positive and statistically significant with BI (r =.513, p < 0.01). PEoU has a very strong
positive correlation and statistically significant with PB (r =.701, p < 0.01), and very
strong positive and statistically significant with PS (r = .669, p < 0.01). It also has a
strong positive and statistically significant correlation with Bl (r = .586, p < 0.01).

PB has a moderate positive and statistically significant correlation with PS (r =
496, p <0.01), and a very strong positive and statistically significant correlation with Bl
(r=.708, p <0.01). PS correlation is as stated with the other variables except that it has a

strong positive and statistically significant correlation with Bl (r = .575, p <0.01). The
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analysis indicates that all the variables (PU, PEoU, PB, PS, and BI) have p-values of

.000, much less than the 0.05 and .001 conventional thresholds. Overall, the Table
indicates a strong positive correlation between the complexity thinking factors (p <.001).
The result becomes much explicit with further analysis. These analyses include simple
regression analysis for the understanding of the influence of each of the independent (PU,
PEoU, PB, PS) variables in a bivariate relationship with the dependent variable (Bl for
BIID).
Bivariate Regression Analysis

| started this section by conducting simple regression analyses using all the
independent variables to examine the outcome of the dependent variable. Simple
regression predicts the outcome of one independent variable while multiple regression
guesses the outcome of two or more variables (Gordon, 2020). The following analyses
show each of the variables in bivariate relationships.

Perceived Usefulness and Behavioural Intention to Allow Broadband Internet
Infrastructure Deployment

Research Questions and Hypotheses

RQ: How does PU relate to community members’ and leaders’ Bl to allow BIID
at the local community level in Lagos?

Ho: There is no relationship between PU and community members’ and leaders’

Bl to allow BIID at the local community level in Lagos.

Ha: There is a relationship between PU and community members’ and leaders’ Bl

to allow BIID at the local community level in Lagos.
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Otika et al. (2019) discoursed that the large R, or multiple R, in a bivariate
regression model is most times the same as the Pearson correlation coefficient. Table 25
reveals an R statistic value of .513. The R-value is like the correlation coefficient value of
PU and BI for BIID in Table 24. Indicating that the Pearson correlation coefficient
between PU and BI for BIID has a statistical R-value of .513. The R? statistic was .263
translating to 26% of more information about the overall model. Therefore, | infer that
only 26% of PU accounted scale of the Bl for BIID. The adjusted R? is .258 while the
standard error of the overall estimate is .41694.

Table 25

Model Summary of Perceived Usefulness

Model R R Square Adjusted R Square  Std. Error of the Estimate
1 5132 263 258 41684
a. Predictors: (Constant), Perceived Usefulness (PU)

Table 26 is the ANOVA table testing for the overall significance of the regression
model for PU and BI for BIID. The table shows a significance level of .000, well below
the conventional 0.05 alpha level. Therefore, the PU and BI for BIID model have
statistical significance. However, further analysis in Table 27 may be required to reveal

the degree or the strength of the relationship.
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Table 26

ANOVA Perceived Usefulness a

Model Sum of Squares Df Mean Square F Sig.
1 Regression 8.792 1 8.792 50.601 .000P
Residual 24.674 142 174
Total 33.466 143

a. Dependent Variable: Bl for BIID
b. Predictors: (Constant), PU

Table 27 is the coefficient table that shows the constant where the slope of the
regression line intercepts with the Y-axis (Liu & Wang, 2021). The regression model for
PU and Bl for BIID F (1, 142) =50.601, p =.000 and 3 =.534, beta = 513, t =7.113, p
=.000 and revealed that there was a significant relationship between PU and Bl for BIID.
The p<.005 suggests a significant relationship between PU and BI for BIID. The
coefficient table provides detailed information on the relationship between PU and Bl for
BIID. The unstandardized coefficient shows that for every additional perception of the
usefulness of broadband Internet, the scale of the Bl for BIID will rise by .534 units on
average, translating to a 53.4% change in the scale of Bl for BIID. The beta value equals
the Pearson coefficient .513 because the standardized coefficient homogenizes the units
of measure. Notice also that the table shows a significance at p=.000 less than the 0.05
threshold. It is, therefore, correct to reject the null hypothesis that there is no relationship
between PU and community members’ and leaders’ Bl to allow BIID. Consequently, I
accept the alternative hypothesis that there is a relationship between PU and BI to allow
BIID. The overall conclusion is that PU has a strong influence on community members’

and leaders’ Bl to allow BIID at the local community level in Lagos.
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Table 27

Coefficients Perceived Usefulness a

Unstandardized Standardized

Coefficients Coefficients
Model B Std. Error Beta T Sig.
1 (Constant) 1.941 .352 5.506 .000
Perceived Usefulness 534 .075 513 7.113 .000

(PU)

a. Dependent Variable: Bl for BIID

Perceived Ease of Use and Behavioural Intention to Allow Broadband Internet
Infrastructure Deployment
Research Questions and Hypotheses

RQ: How does PEOU relate to community members’ and leaders’ Bl to allow
BIID at the local community level in Lagos?

Ho: There is no relationship between PEoU and community members’ and

leaders’ Bl to allow BIID at the local community level in Lagos.

Ha: There is a relationship between PEoU and community members’ and leaders’

Bl to allow BIID at the local community level in Lagos.

Table 28 is the model summary for PEoU and shows an R statistic value of .586.
similar to the correlation coefficient value of PEoU and BI for BIID in Table 24. The R?
statistic was .343 translating to 34% of more information about the overall model.
Therefore, only 34% of PEoU explained the scale of the Bl for BIID. The adjusted R? is

.338 while the standard error of the overall estimate is .39347.
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Table 28

Model Summary of Perceived Ease of Use

Model R R Square Adjusted R Square Std. Error of the Estimate
1 .586° 343 338 .39347
a. Predictors: (Constant), Perceived Ease of Use (PEoU)

Table 29 is the ANOVA table testing for the overall significance of the regression
model for PEoU and BI for BIID. The table indicates a significance level of .000, well
below the conventional 0.05 alpha level. Therefore, the PEoU and BI for BIID model
have statistical significance. However, further analysis in Table 30 may be required to
unravel the degree or the strength of the relationship.

Table 29

ANOVA Perceived Ease of Use

Model Sum of Squares Df Mean Square F Sig.
1 Regression 11.481 1 11.481 74.157 .000°
Residual 21.985 142 155
Total 33.466 143

a. Dependent Variable: Bl for BIID
b. Predictors: (Constant), PEoU

Table 30 is the coefficient table showing the final regression model for PEoU and
Bl for BIID F (1, 142) = 74.157, p = .000 and 3 =.614, beta = 586, t =8.611, p =.000
indicating that there was a significant relationship between PEoU and Bl for BIID . The
p<.005 suggests a significant relationship between PEoU and BI for BIID. The
coefficient Table stipulates additional information on the relationship between PEoU and

Bl for BIID. The unstandardized coefficient confirms that for every additional perception
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of ease of use of broadband Internet, the scale of the Bl for BIID will increase by .614
units on average or a 61.4% change in the scale of Bl for BIID. The beta value is the
same as the Pearson coefficient .586 because the standardized coefficient normalizes the
units of measure. The table also confirms a significance at p=.000 less than the 0.05
alpha threshold. Therefore, | reject the null hypothesis that there is no relationship
between PEoU and community members’ and leaders’ BI to allow BIID. Conversely, |
accept the alternative hypothesis that there is a relationship between PEoU and BI to
allow BIID. The overall conclusion is that PEoU has a very strong influence on
community members’ and leaders’ BI to allow BIID at the local community level in
Lagos.

Table 30

Coefficients Perceived Ease of Use a

Unstandardized Standardized

Coefficients Coefficients
Model B Std. Error Beta T Sig.
1 (Constant) 1.675 322 5.198 .000
Perceived Ease of .614 071 .586 8.611 .000

Use (PEoU)

a. Dependent Variable: Bl for BIID

Perceived Benefit and Behavior Intention to Allow Broadband Internet
Infrastructure Deployment
Research Questions and Hypotheses
RQ: How does PB relate to community members’ and leaders’ Bl to allow BIID

at the local community level in Lagos?
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Ho: There is no relationship between PB and community members’ and leaders’

Bl to allow BIID at the local community level in Lagos.

Ha: There is a relationship between PB and community members’ and leaders’ Bl

to allow BIID at the local community level in Lagos.

Table 31 is the model summary for PB and reveals an R statistic value of .708.
comparable to the PB and Bl for BIID in Table 24. The R? statistic was .502 explaining
50% of more information about the overall model. Therefore, only 50% of PB accounted
for the scale of the BI for BIID. The adjusted R? is .498 and the standard error of the
overall estimate is .34262.

Table 31

Model Summary of Perceived Benefit

Model R R Square Adjusted R Square  Std. Error of the Estimate
1 .708? 502 498 34262
a. Predictors: (Constant), PB

Table 32 is the ANOVA table testing for the overall significance of the regression
model for PB and BI for BIID. The table denotes a significance level of .000, below the
traditional 0.05 alpha level. Hence, the PB and BI for BIID model have statistical
significance. Nevertheless, further analysis in Table 32 provides more insights into the

degree of the relationship.
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Table 32

ANOVA Perceived Benefit a

Model Sum of Squares Df Mean Square F Sig.
1 Regression 16.796 1 16.796 143.081 .000QP
Residual 16.669 142 117
Total 33.466 143

a. Dependent Variable: Bl for BIID
b. Predictors: (Constant), PB

Table 33 is the coefficient table showing the final regression model for PB and Bl
for BIID F (1, 142) = 143.081, p = .000 and 3 =.648, beta = 708, t =11.962, p =.000
demonstrating the presence of a significant relationship between PB and Bl for BIID. The
p<.005 implies a significant relationship between PB and Bl for BIID. The coefficient
Table stipulates additional information on the relationship between PB and BI for BIID.
The unstandardized coefficient reveals that for every additional perception of benefit of
broadband Internet, the scale of the BI for BIID will change positively by .648 units,
describing a 65.4% change in the scale of Bl to allow BIID. The beta value equals the
Pearson coefficient .708 because the standardized coefficient regularizes the units of
measure. The table also sanctions significance at p=.000 less than the 0.05 alpha
threshold. Consequently, | reject the null hypothesis that there is no relationship between
PB and community members’ and leaders’ BI to allow BIID. On the contrary, | accept
the alternative hypothesis that there is a relationship between PB and Bl to allow BIID.
The general conclusion is that PB has a very strong impact on community members’ and

leaders’ BI to allow BIID at the local community level in Lagos.
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Table 33

Coefficients Perceived Benefit a

Standardize

Unstandardized d
Coefficients Coefficients
Model B Std. Error Beta T Sig.
1 (Constant) 1.497 247 6.051 .000
Perceived Benefit .648 .054 .708 11.962 .000

(PB)

a. Dependent Variable: Bl for BIID

Perceived Security and Behavior Intention to Allow Broadband Internet
Infrastructure Deployment

Research Questions and Hypotheses

RQ: How does PS relate to community members’ and leaders’ Bl to allow BIID at
the local community level in Lagos?

Ho: There is no relationship between PS and community members’ and leaders’
Bl to allow BIID at the local community level in Lagos.

Ha: There is a relationship between PS and community members’ and leaders’ Bl
to allow BIID at the local community level in Lagos

Table 34 is the model summary for PS and shows an R statistic value of .575. the
as the Pearson correlation coefficient for PS and Bl for BIID in Table 24. The R? statistic
was .331 clarifying 33% of more information about the overall model. Thus, only 33% of
PS explained the scale of the BI for BIID. The adjusted R? is .326 and the standard error

of the overall estimate is .39706.
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Table 34

Model Summary of Perceived Security

Model R R Square Adjusted R Square  Std. Error of the Estimate
1 575% 331 326 39706

a. Predictors: (Constant), PS

Table 35 is the ANOVA table testing for the overall significance of the regression
model for PS and BI for BIID. The table implies a significance level of .000, below the
usual 0.05 alpha level. Consequently, the PS and BI for BIID model have statistical
significance. Further analysis in Table 36 offers more understandings of the strength of
the relationship.

Table 35

ANOVA Perceived Security a

Model Sum of Squares Df Mean Square F Sig.
1 Regression 11.079 1 11.079 70.274 .000P
Residual 22.387 142 158
Total 33.466 143

a. Dependent Variable: Bl for BIID
b. Predictors: (Constant), PS

Table 36 is the coefficient table displaying the final regression model for PS and
Bl for BIID F (1, 142) = 70.274, p = .000 and 3 =.518, beta = 575, t =8.383, p =.000
signifying the presence of a significant relationship between PS and BI for BIID. The
p<.005 suggests a significant relationship between PS and Bl for BIID. The coefficient
Table specifies further information on the relationship between PS and BI for BIID. The

unstandardized coefficient discloses that for every additional perception of security of
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broadband Internet, the scale of the Bl for BIID will increase by .518 units, indicating a
52% change in the scale of Bl to allow BIID. The beta value is similar to the Pearson
coefficient .575 because the standardized coefficient standardizes the units of measure.
The table also measures significance at p=.000 less than the 0.05 alpha edge. Therefore, |
reject the null hypothesis that there is no relationship between PS and community
members’ and leaders’ BI to allow BIID. On the other hand, | accept the alternative
hypothesis that there is a relationship between PS and BI to allow BIID. The overall
conclusion is that PS has a strong effect on community members’ and leaders’ BI to
allow BIID at the local community level in Lagos.

Table 36

Coefficients Perceived Security 2

Standardize

Unstandardized d
Coefficients Coefficients
Model B Std. Error Beta T Sig.
1 (Constant) 2.231 265 8.415 .000
Perceived Security 518 .062 575 8.383 .000

(PS)

a. Dependent Variable: Bl for BIID

It is important to note that bivariate analysis or simple linear regression only
provides insights on the impact of individual variables (Plano Clark & Ivankova, 2016;
Sanders, 2019). Sanders (2019) argued that linear regression only underestimates
standard errors (SEs) and overestimates the p-value that may result in type | error.
Frankfort-Nachmias and Leon-Guerrero (2018) also opined that researchers should use

confounding variables as a control variable to check the relationships between dependent
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and independent variables. The possible existence of spurious or confounded relations
between the dependent and independent variables motivates researchers to adopt multiple
regression models to understand the variable that best predicts the dependent variable.
Given the suggestions, the concern for a type | error, and the objective of the study, |
decided to embark on further analysis using multiple regression analysis.
Multiple Regression Analyses

The weaknesses of the bivariate regression analysis were the sole motivation to
conduct a multiple regression analysis to test the relationship between the independent
variables (PU, PEoU, PB, PS) and the dependent variable (BI to allow BIID). Multiple
regression analysis begins with the explanation of the model concerning all the predictors
(Rahman & Sathi, 2020). The proposed statistical model for this study is Bl to allow
BIID = o + B1*PU +p2*PEoU + B3*PB+ B4*PS. SPSS was used to conduct a full
multiple regression analysis with the combination of all the predictors to identify the
variable that has a stronger predictive strength on BI to allow BIID. The analysis
produced an output of the combined model summary (Table 37), combined ANOVA
(Table 38), and coefficient (Table 39). Gordon (2020) observed that the large R-value for
the multiple correlation coefficient between the independent and dependent variables
suggests the strength of relationships between the variables.

Table 37 displays the collective model summary for the multiple regression and
the final equation model extrapolated from the coefficient Table 39 and Bl to allow BIID
=.897 + (.065 *PU) - (.047*PEoU) + (.506* PB) + (.270* PS). Notice that the combined

multiple regressions R-value has a statistical value of .755. The adjusted R? signifies that
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56% of the variability in a respondents’ Bl to allow BIID is explained by the combination
of respondents’ PU, PEoU, PB, and PS. The adjusted R? is not the same as the R?
because of the use of multiple predictors (Gordon, 2020). The standard error of the

estimate is .32159.

Table 37

Model Summary for Collective Independent Variables b

Model R R Square  Adjusted R Square  Std. Error of the Estimate
1 .755? 570 558 .32159

a. Predictors: (Constant), PS, PU, PB, PEoU

b. Dependent Variable: Bl for BIID

Table 38 is the combined ANOVA table for the multiple regression model.
Rahman and Sathi (2020) argued that a one-way ANOVA is an omnibus test statistic and
is unable to demonstrate how specific groups or variables are significantly unique from
the other variables. The ANOVA table indicates that at least two groups are different. |
found significant multiple regression equation models using the ANOVA (Table38), F (4,
139) = 46.147, p = .000 with an adjusted R? of 0.558. The value as calculated in the
model summary Table 37 revealed that the collective independent variables explained
56% of Bl to allow BIID. A further analysis shall reveal the degree or the strength of the

relationship of each variable in the model after adjusting for confounders.
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Table 38

ANOVA for Collective Independent Variables a

Sum of
Model Squares Df Mean Square F Sig.
1 Regression 19.090 4 4773  46.147 .000P
Residual 14.375 139 103
Total 33.466 143

a. Dependent Variable: Bl for BIID
b. Predictors: (Constant), PS, PU, PB, PEoU

Table 39 is the coefficient table and provided a holistic analysis of the outcome of
each of the independent variables. The table showed that PU has a low beta value of -
.065 suggesting that PU has a none significantly weak relationship with BI to allow BIID
at p = .420 greater than the .05 alpha threshold. The table also revealed that PEoU has a
negative beta value of -.045 indicating that PEoU has a negative and nonsignificant
relationship with Bl to allow BIID at a p-value .645 much greater than the conventional
alpha level of .05. The result is however different from PB which has a beta value of
.553, p=.000<p=.05 indicating a strong positive and significant relationship between PB
and Bl to allow BIID. Similarly, PS has a beta value of .300, p=.000<p=.05 suggesting a
moderate positive and statistically significant relationship between PS and Bl to allow
BIID. Therefore, | did not reject the hypothesis concerning PU and PEoU. The analysis
confirmed that perception is a predictor of Bl to allow BIID at the local community in
Lagos. However, perceived benefit and PS are significant predictors of community
members’ and leaders’ Bl to allow broadband Internet deployment at the local

community level in Lagos.
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Table 39

Coefficients for Collective Independent Variables a

Standardize

Unstandardized d
Coefficients Coefficients Correlations
Std. Zero-
Model B Error Beta t Sig.  order Partial Part
1  (Consta .897 .298 3.015 .003
nt)
PU .065 .081 .063 .808 420 513 .068 .045
PEoU -.047 102 -.045 -462 645 586 -.039 -
.026
PB .506 074 553 6.870 .000 .708 .503 .382
PS 270 .068 .300 4,001 .000 575 321 .222

a. Dependent Variable: Bl for BIID

The coefficients in Table 39 showed that despite the representation in the
ANOVA Table 38 that PU, PEoU, PB, and PS might influence, community members’
and leaders’ Bl to allow BIID in Lagos, there are two major predictors with statistical
significance. PB is presented in the table as the highest predictor of Bl to allow BIID (t =
6.870, p < .000, B =.506, beta = 553) than PS (t = 4.001, p < .000, B =.270, beta = 300).
Note also that the assumption of Multicollinearity already tested in Table 15 using the
calculated Tolerance and the VIF statistics indicated that the assumption was met.
Perceived Usefulness

The final model confirmed that PU might influence BI to allow BIID, but it is not
statistically significant (t = .808, p < .420, 3 =.065). The details in Table 39, indicate that

PU has a weak positive slope of .065 (p > .05), suggesting that for every degree of
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increase in PU, there is a marginal increase of .065 in the score of Bl to allow BIID.
Notice also that the squared semi-partial correlation coefficient (sr2) was 0.68. It
indicates that 7% of the variance in the Bl to allow BIID is based on PU controlling for
the score of PEoU, PB, and PS. The analysis also indicates that the low beta value shows
that the weak positive relationship between PU and BI to allow BIID was not significant
at p-value .420, greater than the 0.05 alpha level. Therefore, I did not reject the null
hypothesis that there is no meaningful relationship between PU and Bl to allow BIID.
The result contradicts Davis' (1989) finding that PU predicts technology adoption.
Perceived Ease of Use

The final model confirmed that PEoU might influence Bl to allow BIID, but it is
also not statistically significant (t = -.462, p < .645, B =-.047). The details in Table 39,
indicate that PEoU has a weak negative slope of -.047 (p > .05), meaning that for every
degree of increase in PEoU, there is a decrease of -.047 in the score of Bl to allow BIID.
Notice that the squared semi-partial correlation coefficient (sr2) was -.039 indicating that
4% of the variance in the Bl to allow BIID is based on PEoU controlling for the score of
PU, PB, and PS. The analysis demonstrates that the negative beta indicates a negative,
nonsignificant relationship between PEoU and BI to allow BIID at p-value .645, greater
than the 0.05 alpha level. I did not reject the null hypothesis that there is no meaningful
relationship between PEoU and BI to allow BIID. The finding also contradicts Davis’

(1989) second TAM construct that PEoU predicts technology adoption.
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Perceived Benefit

The final model confirmed that PB might influence BI to allow BIID. PB was
statistically significant (t = 6.870, p <.000, $ =.506). The details in Table 39, indicate
that PB has a strong positive slope of .506 (p < .05), signifying that for every degree of
increase in PB, there is a corresponding increase of .506 in the score of Bl to allow BIID.
The squared semi-partial correlation coefficient (sr2) was .503. It indicates that 50% of
the variance in the Bl to allow BIID is based on PB controlling for the score of PU,
PEoU, and PS. The result signifies that the relationship between PB and BI to allow BIID
was statistically significant at p-value .000 which is greater than the 0.05 alpha level.
Therefore, | reject the null hypothesis that there is no significant relationship between PB
and BI to allow BIID. The result aligned with Obinkyereh’s (2017) finding that PB
predicts technology adoption.
Perceived Security

The final model confirmed that PS might influence Bl to allow BIID. PS was
statistically significant (t = 4.001, p <.000, g =.270). The details in Table 39, indicate
that PB has a moderate positive slope of .270 (p < .05), suggesting that for every point
increase in PS, there is an increase of .0270 in Bl to allow BIID. The squared semi-partial
correlation coefficient (sr2) was .321. It implies that 32% of the variance in the Bl to
allow BIID is based on PS controlling for the score of PU, PEoU, and PB. The positive
beta shows a positive significant relationship between PS and BI to allow BIID at p-value

.000, less than the 0.05 alpha level. 1 did reject the null hypothesis that there is no
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significant relationship between PS and Bl to allow BIID. The analysis aligns with
Nassif’s (2019) finding that PS could predict technology adoption.
Summary

The purpose of this quantitative correlational study is to examine the relationship
between PU, PB, PEoU, PS, and community members and leaders’ BI to allow BIID at
the local community level in Lagos. | conducted a survey using a pre-existing validated
survey instrument used by Obinkyereh (2017). The questionnaire was designed and
distributed using survey monkey. The questionnaire returned 166 participants interested
in the survey, but only 144 responses were valid for analysis. The demographic study in
Tables 6 — 11 presents details of male, female, age group, education qualification,
residential information, and leadership/membership status in the community. The data
also revealed that 100% of the participants use fixed wireless or wire internet, voice,
video, or data services.

The reliability statistics showed that all the 17 variable items used in the study
correlate with the constructs. The Cronbach's Alpha for all the 17 variable items was
0.895 suggesting a strong reliability effect, as Asimeng et al. (2020) observed. | tested
multiple regression assumptions (homoscedasticity, normality, linearity,
multicollinearity, and independent observations). The objective was to forestall possible
Type | or Type Il errors, including over or under-estimations of significance. | checked to
confirm that the data did not violate the assumptions to rule out biases, reliability, and
validity issues. | tested the effect of each independent variable on the dependent variable

using the bivariate analysis in a simple regression model. The Pearson correlation
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analyses indicate a strong positive association between the complexity thinking factors
PU, PEoU, PB, PS) and the broadband Internet penetration factor (Bl to allow BIID).

| further conducted standard multiple regression analyses to test the controlling
effect of PU, PEoU, PB, and PS on community members’ and leaders’ BI to allow BIID.
The final model was statistically significant with F (7, 136) = 6.857, p <.001, and
adjusted R2 = .223, indicating that these variables can explain 22.3% of the variance in
the data. In chapter 3, I will use ANOVA to compare the mean of the community leader
from that of the member to understand the variance with the mean of the dependent
variable. The model indicated that the leader explained 1% of the variation in the Bl
score differently from the member who explained 0.3% in the Bl score. The combination
of leader and member explained 0.2% of the variation in the Bl score. So, the leader
explained the highest percent of the variability in the BI score.

I concluded with multiple linear regression analysis to further investigate the
effect of each independent variable (PU, PEoU, PB, and PS) on the dependent variable
(Bl to allow BIID). The final model predicted Bl for BIID F (4, 139) = 46.147, p = .000
with an adjusted R? = 0.558, indicating that these variables can explain 56% of the
variance in the data.

However, two predictors (PU and PEoU) showed a nonsignificant relationship
with Bl to allow BIID, while PB and PS indicate a statistically significant relationship.
Two predictors in this study, PU and PEoU could not predict community members and
leaders' BI for BIID, controlling for some confounders. I, therefore, reject the null

hypothesis stating that there is no statistically significant relationship between PU, PEoU,
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PB, PS, and community members and leaders' Bl to allow BIID at the local community
level in Lagos. In Chapter 5, | presented the discussions, conclusions, and
recommendations. The interpretations of the analyses done in chapter 4 made an exciting

aspect of chapter 5 and give more meaning to the overall study.
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Chapter 5: Discussion, Conclusions, and Recommendations

The purpose of this quantitative correlational study was to examine the
relationship between PU, PB, PEoU, PS, and community members and leaders’ BI to
allow BIID at the local community level in Lagos. Ogunfuwa (2017) and Elebeke (2019)
postulated that enhanced broadband Internet penetration translates to improved economic
growth, less poverty, and social vices reduction. The study could help the policymakers
identify the factors that may improve broadband Internet penetration. Past scholarly
exploration on broadband penetration in Nigeria showed that there is a scarcity of
academic research on how PU, PEoU, PB, and PS relate to the Bl to allow BIID in the
local community in Lagos.

The overall result of this study indicated that the variables PU, PEoU, PB, and PS
could predict community members' and leaders' Bl to allow BIID controlling for
confounding variables. | therefore rejected the null hypothesis stating that there is no
statistically significant relationship between PU, PEoU, PB, and PS and community
members and leaders' Bl to allow BIID at the local community level in Lagos. | applied
the multiple regression statistical analysis to the data | collected from the three selected
communities in Lagos, using SurveyMonkey as a collection tool. The model framework
predicts community members and leaders' Bl to allow BIID at the local community level
in Lagos. Precisely, the model established that the impact of PB and PS was statistically
significant, but PB was the most significant predictor for Bl to allow BIID. A detailed

presentation of the interpretation criteria follows.
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Interpretation of Findings

Researchers and industry scholars attributed the low internet penetration rate in
Lagos to the TFs. The authors named policy instability, foreign exchange fluctuations,
absence of infrastructure, multiple taxations, inadequate budgetary provisions, and
agency regulation as some of the factors (Ogunfuwa, 2017; Teniola, 2017; Aworinde,
2019; Akwaja, 2019; Agbata, 2019). The past efforts from the relevant government
agencies and industry regulators seemed to yield a minimal result as the overall country's
internet broadband penetration rate is low at 33%. The quest to unravel the cause of the
persistent low broadband rate heightens as there has been no study relating the
complexity thinking factors (PU, PEoU, PB, and PS) to the allow broadband penetration
rate (BI to allow BIID). Aron (2020) and Meadows (2008) agreed that the complexity
thinking lens enables viewing problems from a systems perspective. Aron and Meadows’
argument also aligned with the TAM by Davis (1989) and the GST by Von Bertalanffy
(1972). Thomas's (2020) and Kamara's (2020) thoughts encouraged combining the two
views to assess the relationship between the complexity thinking factors and community
members and leaders' Bl to allow BIID. Using TAM and GST as the theoretical
frameworks for this study unlocked the different potential trajectories for the study.
Theoretical Discussion on the Findings

| used the TAM theory founded on the works of Davis (1989), a veteran U.S.
technology professor, writer, and publisher. In Chapter 1, | stated that Davis postulated
that technology users have options to use or not to use technology. The author

categorized these criteria as PU and PEoU. PU is the extent to which a person believes
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that a particular system or technology would enhance job performance. At the same time,
PEoU explains that using a system or technology should be free of effort (Davis, 1989).
Several authors and researchers had adopted Davis' TAM theory because of its expanded
view and ease of understanding (Ishola, 2017; Obinkyereh, 2017; Rafique et al., 2020;
Schmidthuber et al., 2020; Venkatesh & Davis, 2000; Wang, Wang et al., 2020). The
TAM model became famous to the extent that other scholars found the need to include
PB and PS as additional constructs to the initial variables (Obinkyereh, 2017; Rafique et
al., 2020). This study examined the relationship between four TAM constructs (PU,
PEoU, PB, and PS) and community members and leaders' Bl to allow BIID.

| explicitly tested the reliability of the TAM constructs for this study despite past
validity confirmation (Obinkyereh, 2017). | performed a reliability analysis for all the
study items, including the four TAM constructs used in this study. | found that the
questions positively correlated with the constructs. The Cronbach's alpha value was
0.823, suggesting a strong reliability effect. A Cronbach alpha value of .7-.8 is an
acceptable estimate to offer data reliability (Asimeng et al., 2020; Hu & Plonsky, 2021).
The result of the test and confirmation of the validity of the data also means that PU,
PEoU, PB, PS are possibly good predictors of community members and leaders' Bl to
allow BIID at the local community level in Lagos. The data validity and reliability,
combined with the other test criteria used in this study, supported the theoretical
argument by Davis et al. (1989), Obinkyereh (2017), Ishola (2017), and Nassif (2019)

that the TAM model measures Bl to allow BIID.
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| used the GST to support the TAM model in providing a holistic view to explain
the relationship between TAM constructs and broadband Internet penetration in the local
community in Lagos. | stated in Chapter 1 that the GST was postulated by Von
Bertalanffy (1972). The American biologist's interest was in an open system that
produces a complex interaction. The GST provides that a system is a set of interrelated
elements standing about the environment (McMahon & Patton, 2018). VVon Bertalanffy
equated an organization to an open system that requires more than the different
dimensions of interactions. Single parts and processes cannot provide a complete picture
of a vital phenomenon. The analyses in Chapter 4 reaffirmed that the parts are equally
important as the whole, and the conscious coordination of PU, PEoU, PB, and PS predict
Bl to allow BIID. The concept of GST reveals the relationship between the NTFs (PU,
PEoU, PB, PS) and broadband Internet penetration at the local community level in Lagos.

The data from the three selected communities in Lagos and the multiple
regression statistical analysis application revealed that the model could predict Bl to
allow BIID. Indeed, the framework confirmed PB and PS to be statistically significant
with BI to allow BIID. The PB score was the most significant predictor of community
members’ and leaders’ Bl to allow BIID. However, the other predictors (PU and PEoU)
were not significant predictors of Bl to allow BIID. The result runs contrary to the
original TAM model that PU and PEoU are substantial predictors of technology adoption
but aligned with Ishola's (2017), Nassif (2019), and Obinkyereh's (2017) findings that PB

and PS were significant predictors of cloud computing technology.
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The findings in this research provide a unique perspective on the low broadband
penetration rate in Lagos. They also supported the addition of the construct of PB to the
TAM model. Policymakers and leaders could consider adopting a different approach
aside from the traditional approach that has not produced the desired result. This is so
because there has been no research to investigate the relationship between the complexity
thinking factors (PU, PEoU, PB, PS) and broadband Internet factors of Bl to allow BIID
in Lagos. This study closed the gap, and the finding was that PB is the most significant
predictor of community members and leaders' Bl to allow BIID at the local community
level in Lagos. People naturally resist any form of developmental effort if there is a
perception that the project would not be beneficial (Cobbinah et al., 2020; Osho &
Adishi, 2019). Only leaders who use complex thinking could embark on forensic
investigation to unravel the challenges of low broadband Internet and proffer the right
solution.

Perceived Usefulness

The analysis showed an insignificant relationship between PU and community
members, and leaders' Bl to allow BIID at the local community in Lagos. The result
aligned with the findings of Nassif (2019) that PU was not a predictor for CCS in
Afghanistan but contrary to that of and Davis (1989) and Ishola (2017). Davis (1989)
opined that PU was a strong predictor for people to adopt technology services. Similarly,
Ishola (2017) observed that PU positively correlates and significantly relates to the
quality of Internet connections for technology managers in Nigeria and consequently

influences the decision to adopt technology services by SMEs in Nigeria. Obinkyereh
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(2017) also agreed that PU significantly determines the adoption of cloud computing
services by information technology professionals in Ghana. The scholar concluded that
the technology professionals in Ghana found cloud computing as a tool for performance
improvement and increased productivity among technology professionals in Ghana. |
found PU to be an insignificant determinant of community members and leaders Bl to
allow BIID in this study. It explained for only 7% of the variance of Bl to allow BIID at
the local community in Lagos. The p-value = 0.420 much higher than the test criteria (p <
.05). The result indicates that any form of association between PU and community
members and leaders’ BI to allow BIID at the local community could be a probable
outcome. The perception of the usefulness of broadband Internet in the local community
does not determine community members' and leaders’ Bl to allow the deployment of
broadband Internet infrastructure at the local community level.
Perceived Ease of Use

The finding indicated a nonsignificant relationship between PEoU and community
members and leaders' Bl to allow BIID at the local community in Lagos was
insignificant. The result aligned with Gémez-Ramirez et al.'s (2019) finding that PEoU
has an insignificant impact on the M-learning intention of Instituto Tecnoldgico
Metropolitano (ITM) students. Shanahan (2020) also conducted a related study on
extraversion and technology adoption propensity and found that PEoU has no significant
relationship with user intention to participate in the lateral exchange markets (LEM).
Both findings supported Obinkyereh’s (2017) stance that PEoU does not significantly

predict technology adoption. Conversely, Nassif (2019) and Ishola (2017) demonstrated
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that PEoU was a strong predictor of Bl to adopt technology at different levels. The
findings further reaffirmed Davis' (1989) postulation that PEoU predicts the users' Bl
adoption of new technology innovations. PEoU is an insignificant predictor of
community members and leaders Bl to allow BIID in this study. It explained for only 4%
of the variability of Bl to allow BIID at the local community level in Lagos. The p-value
= 0.645 higher than the test criteria (p < .05). The perception of the ease of use of
broadband Internet in the local community does not determine community members' and
leaders’ Bl to allow the deployment of broadband Internet infrastructure.
Perceived Benefit

The analysis results demonstrated the existence of a significant relationship
between PB and community members and leaders' Bl to allow BIID at the local
community in Lagos. The outcome supported Obinkyereh’s (2017) finding that there is a
significant positive relation between PB and cloud computing adoption decisions by
information technology professionals in Ghana. The details of the analysis in this study
indicated that PB accounts for 50% of the variation in Bl to allow BIID in the local
community in Lagos. The broad implication of the result is that community members and
leaders are unanimous that the community stands to benefit immensely by allowing
broadband Internet operators to deploy technological infrastructure. The community
members and leaders could have also agreed that broadband Internet deployment
translates to a faster internet speed and efficiency of both group and individual's digital
exploration. The perceived benefit was also a significant factor that predicts the adoption

of technology in different spheres. Sengkhyavong (2019) established that the PB of cloud
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computing is an essential trigger for the IT managers in SMEs ' decision to adopt cloud
computing in the organizations. Chen (2018) further asserts that the PB construct is vital
because it underplayed other constructs like PS and perceived privacy. The scholar noted
that "consumers are attracted to benefit, they pay less attention to cost, and vice versa"
(Chen, 2018, p. 86). Therefore, community members' and leaders' perceived benefit
sometimes explains the tolerance for PS.
Perceived Security

The analysis indicated that there was a significant relationship between PS and
community members and leaders' Bl to allow BIID at the local community in Lagos. The
finding confirms prior research by Nassif (2019) but contradicts Obinkyereh (2017), and
Ishola that there is a significant relationship between PS and cloud computing technology
adoption across the different geographies of research. Previous studies found PS to have a
negative influence on the adoption of various technological innovations. Chen (2018)
attributed such a negative relationship to users' disposition who sometimes become risk-
averse to the extent that they ignore the security risks once the benefits are high.
Sengkhyavong's (2019) hypothesis testing also revealed that PS was not a significant
predictor of technology adoption by IT managers in the SMEs, = .124, t (84) = 1.569, p
>.05. The result from this study seems to disagree with the scholars who found a negative
association with the PS construct. | established a significant relationship between PS and
community members and leaders' Bl to allow BIID. PS explained for only 32% of the
variance in the score of Bl to allow BIID at the local community in Lagos. The p-value =

.000 less than the test criteria (p < .05). Despite the statistical significance of PS to
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predict Bl to allow BIID, the PB scores indicate that it is the stronger predictor of Bl to
allow BIID. The perception of the inherent benefits that the communities stand to gain
might control the perception of security for broadband Internet services.

Discussion

The research findings indicate that other NTFs affect broadband Internet
development in Nigeria. Scholars and industry actors had named broadband
infrastructure, agency integration, multiple taxations, tensed political environment,
budget, and regulation as conventional issues affecting broadband penetration. On the
contrary, the policymakers have not considered complexity thinking factors as possible
militating factors against broadband Internet. In this study, I identified a gap in which the
complexity thinking factors of perceived benefit (PB) have a statistically significant
relationship with community members and leaders' Bl to allow BIID. The result might
convince industry stakeholders, who could hitherto ignore the intangible complexity
thinking factors.

The TFs are predominantly physical measures and had been helpful to some
extent in other environments. However, the underlining issues of the perceived ignorance
of complexity thinking factors (PU, PEoU, PB, and PS) made the physical measures
counter-intuitive to produce the desired result. Policymakers and the telecom industry
stakeholders should adopt a different approach by creating more awareness about the
benefits of broadband Internet to reduce resistance to the deployment of broadband
Internet Infrastructure at the local community level. Adepetun and Areo (2019) argued

that people would protect broadband Infrastructure when they are perceived to be part-
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owners of the project. Chen (2018) also supported the argument that people can go any
length to support projects with a higher perception of benefit. The study result indicates
that PU and PEoU were not statistically significant predictors of Bl to allow BIID, and
the reason might be because of the high score of PB and PS. The gap | conceptualized as
complexity thinking factors using the TAM model is complex partly because the factors
seem negligible but have multifaceted implications on broadband Internet and other
business developments in Nigeria.

Most telecommunication operators in Nigeria suffer from one form of disruption
or the other. It ranges from the state and local government posting a high tariff on the
right-of-way to discourage fiber vendors from laying the infrastructure. Or vandalization
of telecoms infrastructure for short-term gain and outright stoppage of broadband
infrastructure installations. Bl to allow BIID manifests in different forms. It takes leaders
with complex mindsets to comprehend the need for complex interactions among the other
societal agents to solve the problem. Smooth, fast, and robust access to the Internet is the
desire of many people in Nigeria today (Agbata, 2019). People want to have access to
uninterrupted broadband connectivity to feel the full impact of a digitized world.
Broadband Internet connectivity is the 21st-century information age of what electricity
was to the industrial era (Federal Ministry of Communications Technology, 2013-2018).
Government and policymakers should rise and support every effort that will enhance
broadband internet deployment and promote digitization. Nigeria now has a ministry of
communication and digital economy to focus on developing the different aspects of

digitization (Suleiman, 2020). The Federal Minister of communication and the digital
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economy has started a new revolution among the youth in Nigeria. The Ministry intends
to drive technological skill acquisition among youths by establishing technology training
centers across Nigeria. Suleiman (2020) noted that the positive social change effect
would be massive employment generation in Nigeria's already saturated labor market.

There has been much emphasis on paper qualification in Nigeria and less on
technological skill acquisition (Suleiman, 2020). The pursue of the new broadband
penetration target is beginning to alter the narratives. Emphasis is now shifting to
technical skills acquisition to enable the country to achieve economic digitization.
Tugbiyele (2019) argued that the fastest means of achieving the goal is to adopt 4G or
higher technology and the right mix of broadband Internet penetration. Nigerian schools
are now considering the inclusion of technical skills into the curriculum to produce
reputational graduates with the practical skills to operate in the digital world (Suleiman,
2020). Broadband Internet is the platform for digitization (Svigelj et al., 2019). Most of
the digitization benefits I highlighted in this discussion session might remain a dream if
policymakers continue to chase the TFs rather than adopting a complexity mindset.
Complexity and systems thinking enables leaders to understand the complex interaction
and see the different parts making up the whole (Crowder et al., 2020; Meadows, 2008). |
focused this study on the complexity thinking factors using the TAM models of PU,
PEoU, PB, and PS. It is not my intention to consider the effect of all the TFs as covariates
on the independent variable, Bl, to allow BIID (broadband Internet penetration factors). |
want to recommend future researchers explore the different aspects of traditional

elements and covariates to understand their impact on broadband Internet penetration.
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The study results post a new challenge on policymakers in the Nigerian telecoms sector

to embark on new research and analysis to understand how other nonconventional factors

influence broadband Internet penetration rates in the different states in Nigeria
Limitations of the Study

| encountered several limitations in this study. The first limitation was that | could
not distribute the questionnaire directly to the three selected communities' platforms. |
used three representatives that are already on the various communities' platforms.
Community members and leaders were comfortable interacting with the representatives
who do not have all the answers to the questions asked on the platforms. There were
several iterative processes between the members on the platforms, the representatives,
and me. Most of the questions were on some constructs and meaning of technical jargon
that | had explained in chapter 1. | envisioned from the beginning that I might encounter
resistance from some of the community leaders proposed for the survey, but the
engagement turned out positive and manageable. The selected representatives were able
to share the survey link, and the completion rate was encouraging. However, | do not
have much insight into how much of their personal biases influence the participants'
responses to the questions.

The second limitation | observed was that | narrowed the complexity thinking
factors to just four TAM variables. However, as | proceed with the study, | found that
community of residence, age, gender, educational qualification, and status as
confounding variables could influence community members' and leader BI. For instance,

Ogunfuwa (2017) observed that some community leaders in Nigeria tend to conserve
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data. | could have ignored a crucial aspect of this study without adjusting for
confounders. There are also possible other factors that might have influenced Bl to allow
BIID but not considered in this study.

The third limitation was that | focused this study on the complex thinking factors
or nontraditional PU, PEoU, PB, and PS factors. | did not address specific broadband
Internet service-related constructs such as voice, data-streaming videos, upload and
download speed, application usage, and more. Restructuring the questions to investigate
these broadband Internet packages might lead to an entirely different result. The
participants were community members and leaders who have access to the Internet from
three purposively selected communities in Lagos. The result might be different if | drew
community members and leaders from other communities outside Lagos State. It might
be challenging to study the impact of the same complexity thinking factors on broadband
Internet in a different cultural and environmental setting and achieve the same result.
Thus, the generalization of this study beyond the cultural environment might produce a
different result.

The fourth limitation is that | used a quantitative correlational study design to
examine the relationship between PU, PEoU, PB, PS, and community members and
leaders’ BI to allow BIID at the local community level in Lagos. The result could be
different with a different research design such as qualitative or mixed-methods inquiry.
The use of multiple regression analysis to test the strength of the relationship between
complexity thinking/ NTFs and broadband penetration factor might exclude the analysis

of some other vital variables. There may be a need to expand the study beyond
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understanding the strength of the relationship between the factors in a different
environment beyond Lagos and Nigeria in future research.
Recommendations

The last sentence of the limitation session of the study indicates that | researched
Lagos, Nigeria, with specific factors in focus. Broadband internet is a critical
phenomenon and a driver to economic growth in Nigeria (Imasheva & Kramin, 2020;
Ogbo et al., 2018). Complexity thinking factors are the researcher's constructs for the
NTFs affecting broadband Internet penetration in Lagos, Nigeria. The factors might be
the same across the board concerning the other critical sectors of the Nigerian economy.
Government and policymakers should look beyond what is known or conventional
factors in handling the multifaceted problems confronting the growth of the Nigerian
economy. Nigeria is the most populous country in Africa and the most populous black
nation (World Population Review, 2019). As the biggest economy in Africa (National
Bureau of Statistics, 2020a), Nigeria has over 22 untapped mineral resources but decided
to focus only on crude oil as the mainstay of the economy.

Complexity thinking lenses would expand the horizon of the leadership to see the
advantages of exploring the other resources. For instance, the creation of sensitization
programs could increase citizens' perception of the benefits of government programs.
Since this study established that PB has a statistically significant relationship with
community members and leaders’ Bl, an increased in the PB among citizens might
translate to positive behavior. In addition to the TAM model, the GST principles could

help leaders understand the dynamic nature of the different elements in a system using
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the lenses of critical thinking skills (Meadows, 2008). The Nigerian economic leaders and
policy drivers should look beyond the traditional revenue sources to the other untapped
territories of the endowed natural resources to transform the country.

Future researchers should consider complexity thinking factors that apply to other
geographical locations. Bolman and Deal (2013) were emphatic in their conclusion that
all organizations are open systems having exchanges with the immediate environment.
The authors argued that organizational responses to signals from the environments must
vary with the peculiarities of the domain. The scholars advocated that leaders must have a
contingency plan to respond to every unique challenge using scenario planning. The
complexity thinking factors of PU, PEoU, PB, and PS might not have the same effect in
other environments. Future researchers should consider what works with the climate of
research by approaching complexity factors from different trajectories directly bearing on
the environment. The outcome might not be the same but could align with the
conceptualizations and the operationalization of the construct that the researcher crafted
for the new research setting.

| explored primary data in this quantitative correctional study. Most times, the
primary data collection approach produces smaller sample sizes than secondary data, but
it is within the researcher's direct control (Babbie, 2017). Future researchers should
consider larger sample sizes and an amendment to the research design. Suppose the
interest is to continue with the quantitative inquiry. In that case, a large sample size could
eliminate the possibility of third-party errors of the second dataset, increase external

validity, and the issue of generalization. More so, future researchers should try out other
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methodological approaches. A qualitative approach would increase the depth of the
epistemological assumption (Babbie, 2017; Bastianin, 2020). For instance, the researcher
could have an in-depth understanding of other reasons for community members and
leaders' Bl to allow BIID beyond the complexity thinking factors of PU, PEoU, PB, and
PS. In this study, | established the relationship between some complexity thinking factors
and Bl to allow BIID. A qualitative investigation might reveal more aspects and expose
detailed behavioral attributes. Future researchers could combine quantitative and
qualitative methods to achieve depth, breadth, rigor, and triangulation (Onghena, Maes &
Heyvaert, 2018). Interviewing the leaders of some of the telecommunication companies
in Lagos to understand their perspective about the level of Bl to allow BIID from the
communities where they operate could give the study a new impetus to achieving the
desired validity.

Furthermore, future researchers with similar methodological interests should
consider using a bivariate regression to test the relationship between the individual
independent variables, covariates, and the dependent variable. Bivariate regression makes
it possible for researchers to examine how each independent variable predicts the
dependent variable using different regression models and analysis of variance (ANOVA)
(Frankfort-Nachmias & Leon-Guerrero, 2018). Bivariate regression analysis provides a
mental and graphical understanding of the strength of the relationship or association
between complexity thinking and broadband internet penetration. | further categorized
complexity thinking factors as PU, PEoU, PB, and PS. The BIID factor is community

members and leaders' Bl to allow BIID. Using multiple regression for this study further



181

breaks down the effect of controlling the individual independent variables and the
relationship on BI to allow BIID as the dependent variable. The following section will
discuss the theoretical, practical, and social change implications of the study results and
the limitations

Implications

The result of this study has a remarkable implication on positive social change by
examining the relationship between complexity thinking and broadband Internet
penetration. The findings could help policymakers and heads of government at various
levels to understand the other approaches that may improve broadband Internet
penetration for economic improvement. The results from a World Bank report indicates
that for every 10% increase in broadband services, there is a corresponding 1.38%
improvement in the -GDP of low income and middle-income countries (Jayakar, 2018;
Kelly & Rossotto, 2012; Urama & Ogbu, 2018). Kelly and Rossotto (2012) argued that
broadband had made the world economy steady growth and development. NCC's industry
report reveals that broadband contribution to the Nigerian GDP stood at 8.6% in 2018 but
desired to improve the penetration rate from the present 33% to boost further the
economy (Nigerian Telecommunications Commission, 2018).

In this study, I identified PB to have a significant relationship with community
members and leaders' Bl to allow BIID at the local community level. The finding
suggests other nontraditional ways (complexity thinking factors) to improve broadband
Internet development in Lagos, Nigeria. The positive social change effect of this research

is that improving the rate of broadband Internet could lead to the social transformation of
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the sectors of education, economy, agriculture, transportation, health, manufacturing,
employment, and the overall wellbeing of the society (Abang, 2016; Kelly & Rossotto,
2012; Nwankwo, 2018; ITU, 2017, NCC, 2018). The study unraveled that an
improvement in the broadband penetration rate in Lagos might lead to an effective form
of a technological revolution. It could attract foreign direct investment, economic growth,
poverty reduction, and reduced social vices leading to a gross positive social change
effect on the society.

Researchers have explored the link that the TAM and GST theories have on
several other disciplines. But none of the studies considered the relationship between
complexity thinking and broadband Internet penetration from the perspective of using the
TAM constructs and the GST. The study has a validation implication on the TAM model
by Davis (1989) Von Bertalanffy’s (1972) GST. While it contradicted Davis' (1989)
initial TAM models of PU and PEoU refuting prediction of intention to adopt the
technology. The result supported the extended TAM (ETAM) model (Venkatesh &
Davis, 2000) that PB and PS are essential predictors of Bl to allow BIID at the local
community level in Lagos. The study validated the GST on the interaction or the wellness
of different parts that determine the health of the whole in the context of an open system
that produces complex interactions. The positive social change effect is that the study
might catalyze change for industry leaders' and policymakers' level of understanding of
the reason for the low broadband Internet penetration in Lagos, Nigeria. The former
thinking was that broadband underdevelopment stems from some known TFs. The same

thought process might have affected broadband development in Lagos, Nigeria, for
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decades. The new normal is that the findings from this research have validated VVon
Bertalanffy's (1972) and Venkatesh and Davis’ (2000) stands. It challenges future
researchers to consider alternative methodological approaches to unraveling complex and
life-threatening problems. The implication of the answers from this study challenges
conventional knowledge in leadership and decision-making and provides broad-spectrum
opportunities for further research.

The study has varying crucial implications for leadership practice across
organizations, public and private. For instance, the research outcome exposes the vital
role of community integration and education in developmental strategic decision-making.
The result of the study also revealed the possible reasons for the perennial problem of
underdevelopment in other sectors of the Nigerian economy, aside from the
telecommunication sector. The review of the current issues confronting broadband
Internet penetration from a different perspective of the PB through research and not just
deploying infrastructure can contribute to the leadership and organizational change. The
evidence that has emerged from the study could have further endorsed Venkatesh and
Davis' (2000) and Von Bertalanffy's GST on how the interaction or the wellness of the
different parts determine the fitness of the whole in the context of an open system that
produces complex interactions. Leadership and management practitioners now have a

new application stream for the TAM and GST theories in solving other societal problems.
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Conclusions

The low broadband Internet penetration in Lagos, Nigeria, affects human and
business development at all levels of society (Communication Week, 2019; Ogunfuwa,
2017; Onwuaso, 2019; Townsend et al., 2015). The limited access to broadband Internet
has crippled lots of start-ups, increased unemployment, and poverty rates, and has led to
the growth in the crime rate and other social vices (Communication Week, 2019;
Ogunfuwa, 2017; Onwuaso, 2019). The problems resulting from the underdevelopment
of broadband Internet in Lagos, Nigeria, have generated concerns and necessitated
several brainstorming sessions among industry stakeholders and policymakers.
Researchers engaged in different studies to unravel the cause of low broadband Internet
despite the enormous foreign and local investments in the communication sector in
Nigeria (Ogunfuwa, 2017; Teniola, 2017). None of the researchers have studied the
relationship between complexity thinking TAM constructs of PU, PEoU, PB, PS, and the
broadband Internet penetration factor of community members and leaders Bl to allow
BIID. In this quantitative correlational study, | examined the relationship between PU,
PB, PEoU, PS, and community members and leaders' Bl to allow BIID at the local
community level in Lagos.

The overall study model revealed a statistically significant relationship between
complexity thinking conceptualized as PU, PEoU, PB, PS, and Bl to allow BIID at the
local community level. The findings aligned with the TAM model by Davis (1989) and
Venkatesh and Davis' (2000) that the TAM and ETAM models can predict technology

adoption. It also aligned with VVon Bertalanffy's (1972) GST postulations that the
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interaction or the wellness of the different parts determine the health of the whole in the
context of an open system that produces complex interactions. | performed further
investigations to understand the extent of the relationship and the contribution of each
variable to the model. The analysis revealed that PB and PS have a statistically
significant association with Community members and leaders' Bl to allow BIID at the
local community in Lagos. The study also established that PB is the most significant
predictor of community members’ and leaders’ BI to allow BIID. The outcome supported
Obinkyereh's (2017) finding that PB was a good predictor of cloud computing adoption
by IT professionals in Ghana and Nassif’s (2019) finding that PS could predict
technology adoption. However, the detailed analysis found PU and PEoU to have a
nonstatistically significant relationship with Bl to allow BIID. The result disputed Davis'
(1989) claim that PU and PEoU could predict technology innovation adoption. It,
however, aligns with Venkatesh and Davis' (2000) that the ETAM models can predict
technology adoption The study also agreed with Chen's (2018) postulation that people are
willing to give up other desires no matter the risk involved if there is a strong perception
of benefit.

It, therefore, suggests that industry stakeholders and policymakers should not
ignore the community when crafting broadband Internet development policies. Despite
some of the limitations in design, the study established a considerable knowledge gap
between government policies and the community. Perhaps, intensive sensitization on the
benefits of broadband Internet across geographical regions could improve broadband

Internet acceptance across local communities and, by extension, the penetration rate.
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Policymakers and scholars could use this study as a platform for future development to
expand the spheres of inquiry and contribute to knowledge. Researchers should examine
the effect of other variables and apply different methodologies to understand the
problems from unique trajectories. Such efforts might advance the course of identifying
uncharted territories to contribute to positive social change, community transformation,

and a better world for all.
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Appendix A: Data Collection Instrument
Topic: Complexity Thinking and Broadband Internet Penetration in Lagos, Nigeria
PART I: Demographic Information

Please indicate by ticking [ ¥ ]

1. Indicate your gender:
Male [1]
Female. [ ]

2. Indicate your local community of residence in Lagos State:

o Gowon Estate - Alimosho [ ]
o Igbe - Ikorodu [ ]
o ldumagbo — Lagos Island [ ]
3. Your Age:
18 - 30 []
31-45 []
46 - 55 [ 1
56 and above [ ]
4. Highest educational qualification:
o Primary School Certificate [ ]
o GCE/SSCE [ 1
o OND/NCE [ ]
o HND/BSc [ 1]
o Master Degree [ ]
o Doctorate Degree [ ]
5. I am a community leader [ ]
6. | am a community member [ ]

7. Do you use internet services (voice, data, video) either mobile or fixed?
Yes[ ]No[ ]thinkingaboutit [ ]



Topic: Complexity Thinking and Broadband Internet Penetration in Lagos, Nigeria

PART I1: Survey Instrument
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Besides each of the statements on broadband Internet penetration, please indicate

whether you agree or disagree with each statement by selecting the appropriate number

on the scale of 1 (strongly disagree), 2 (disagreed), 3 (Neutral), 4 (agreed), and 5

(strongly agree) that most closely matches your perception of broadband Internet

penetration adoption.

)

(i) Statements used to Measure Perceived Usefulness  SD D SA
(PU)
1 The deployment of broadband Internet

technology infrastructure would make it easier to

do my job.
2 The deployment of broadband Internet

technology infrastructure would be useful for my

job.
3 Broadband Internet technology infrastructure

deployment would improve productivity.
(ii) Measurement of Perceived Ease of Use (PEoU) 1 5

1 Interaction with broadband Internet technology
would be clear to understand.

2 Navigating broadband Internet technology would
be easy

3 Broadband Internet technology would be easy to

learn to use.
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4

Broadband Internet technology would make it

easy to perform a task

(iii) Statements used to Measure Perceived Benefit (PB) 1

1

Broadband Internet technology infrastructure
deployment would improve productivity will
provide a significant benefit to my community

Broadband Internet technology infrastructure
deployment will provide a higher return on

investment to businesses

Broadband Internet technology infrastructure

deployment to meet my community IT needs

(iv) Statement used to Measure Perceived Security

1

| feel that broadband Internet technology is
secured

| would be concerned about Broadband Internet
technology security

Feel that Broadband Internet technology is more
secured than narrowband technology

| feel confident to use broadband Internet

technology

(v) Statements used to Measure Behavioral intention to allow Broadband Internet
Infrastructure Deployment

1

| am not willing to allow broadband Internet
technology infrastructure deployment in my

community

1

2

3

4

5




| will like to spend some time learning how to use
broadband Internet technology for the benefit of

my community
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| am not willing to use broadband Internet

technology even if it is secured for my community




Appendix B: Permission to Adopt Survey Instrument

Re: USING SURVEY INSTRUMENT FOR DISSERTATION

James Akpoja <james.akpoja@waldenu.edu>
Fri 10/23/2020 9:46 AM
To:

Williams T Obinkyereh <obinkytt@yahoo.co.uk>

Thank you so much for your support, Dr. Obinkyereh.

| will sure cite your work and share the result of my study with you after successful
completion.

Kind Regards,

James Akpoja

Student. Ph.D. in Management
E - james.akpoja@waldenu.edu
T-+2348023312197

Skype - jaakpoja

From: Williams T Obinkyereh <obinkytt@yahoo.co.uk>

Sent: Friday, October 23, 2020, 9:13 AM

To: James Akpoja <james.akpoja@waldenu.edu>

Subject: Re: USING SURVEY INSTRUMENT FOR DISSERTATION

Hi James.

I am happy to hear you want to adopt my survey instrument for your dissertation.

You are free to use it provided you site my work.
| wish you good luck.
Thanks

Dr. Williams Obinkyereh
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On Friday, October 23, 2020, 05:52:19 AM CDT, James Akpoja <james.akpoja@waldenu.edu>

wrote:
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Dear Dr., Obinkyereh,

[ hope this email meets you well and you are keeping safe.

My name is James Akpoja a Ph.D. in Management student at Walden University. [ am
proposing a study with the topic, “Complexity thinking and broadband Internet
penetration in Lagos, Nigeria. | conducted an extensive library search and found your
survey instrument on “Cloud Computing Adoption in Ghana: A Quantitative Study
based on Technology Acceptance Model (TAM)” suitable to help me survey the
proposed participants for my study.

[ intend to operationalize your predictor variables with community members' and
leader's behavioral intentions to allow broadband infrastructure deployment in their
local community.

[ wish you would accept to permit me to proceed while assuring me of the provision
of necessary assistance to be able to use the instrument once I secure the University’s
Institutional Review Board’s approvals to proceed with the field data gathering. [ will
be waiting for your feedback, as I am thankful for your goodwill to help.

Kind Regards,

James Akpoja

Student. Ph.D. in Management
E - james.akpoja@waldenu.edu
T-+2348023312197

Skype — jaakpoja

Re: REPUBLISHING SURVEY INSTRUMENT IN MY DISSERTATION

James Akpoja <james.akpoja@waldenu.edu>
Thu 9/2/2021 6:14 PM
To:

e  Williams T Obinkyereh <obinkytt@yahoo.co.uk>

Thank you so much, Dr. Williams. | sincerely appreciate it.
Kind Regards,

James Akpoja

Student. Ph.D. in Management
E - james.akpoja@waldenu.edu
T- +2348023312197

Skype - jaakpoja
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From: Williams T Obinkyereh <obinkytt@yahoo.co.uk>

Sent: Thursday, September 2, 2021, 3:36 PM

To: James Akpoja <james.akpoja@waldenu.edu>

Subject: Re: REPUBLISHING SURVEY INSTRUMENT IN MY DISSERTATION

Thank you for contacting me.

[ am writing this email to grant you permission to use my survey instrument in your
dissertation.

[ hereby grant you permission to use my survey questionnaire in your study

You can print and use this email as evidence of permission granted.

[ wish you Good Luck in your studies

Yours Faithfully,

Dr. Williams Obinkyereh

On Wednesday, September 1, 2021, 06:00:15 PM CDT, James Akpoja
<james.akpoja@waldenu.edu> wrote:

Dear Dr. Williams,
| trust you are well and safe amidst the global health challenges.

The email subject refers. | am at the final stage of my dissertation approvals and my
institution requires me to show permission for republishing the survey questionnaire in
my study.

The permission to use is considered differently from reprinting the same instrument as
an appendix in the study.

Kindly respond to this email to grant me permission.
Kind Regards,

James Akpoja

Student. Ph.D. in Management
E - james.akpoja@waldenu.edu
T- +2348023312197

Skype - jaakpoja
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Appendix C: Data Reliability Statistics

Table 40

Reliability Statistics and Case Processing Summary

Reliability statistics Case processing summary
Cronbach's N %
alpha based Cases Valid 144 100.0
on Excluded® 0 .0
Cronbach's stan.dardlzed . Total 144 100.0
alpha items N of items — -
895 308 17 a. L-IStWIS-e deletion based on all
variables in the procedure.
Table 41

Perceived Usefulness Reliability Statistics

Cronbach's alpha
based on
Cronbach's alpha standardized items N of Items
.810 814 3
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Table 42

Perceived Usefulness Item Statistics

Mean Std. Deviation N
PU1-The deployment of 4.7014 51658 144
broadband Internet technology
infrastructure would make it
easier to do my job
PU2-The deployment of 4.7083 52723 144
broadband Internet technology
infrastructure would be useful for
my job.
PU3-Broadband Internet 4.6181 59127 144
technology infrastructure
deployment would improve
productivity.

Table 43

Perceived Usefulness Inter-ltem Correlation Matrix

PU2 PU1 PU3
PU1-The deployment of broadband 679 1.000 .563
Internet technology infrastructure would
make it easier to do my job
PU2-The deployment of broadband 1.000 .679 537
Internet technology infrastructure would
be useful for my job.
PU3-Broadband Internet technology 537 563 1.000
infrastructure deployment would improve
productivity.




Table 44

Perceived Usefulness Item-Total Statistics
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Scale Scale

Corrected Squared Cronbach'

Mean if  Variance if Item-Total Multiple s Alpha if

Item Item Correlatio Correlati Item
Deleted Deleted n on Deleted
PU1-The deployment of 9.3264 963 .704 516 .696
broadband Internet
technology infrastructure
would make it easier to do
my job
PU2-The deployment of 9.3194 .960 .682 497 716
broadband Internet
technology infrastructure
would be useful for my job.
PU3-Broadband Internet 9.4097 915 .600 .361 .809

technology infrastructure
deployment would improve
productivity.

Table 45

Perceived Ease of Use Reliability Statistics

Cronbach's Alpha  Cronbach's Alpha Based on Standardized Items

N of Items

.790 .788

4




Table 46

Perceived Ease of Use Item Statistics
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Std.
Mean Deviation N
PEoU1-Interaction with broadband Internet 4.4236 .65398 144
technology would be clear to understand.
PEoU2-Navigating broadband Internet 4.4236 .69544 144
technology would be easy
PEoU3-Broadband Internet technology 4.4375 .62264 144
would be easy to learn and to use.
PEoU4-Broadband Internet technology 4.6528 51981 144
would make it easy to perform a task
Table 47
Perceived Ease of Use Inter-ltem Correlation Matrix
PEoUl1  PEoU2 PEoU3 PEoU4
PEoU1-Interaction with broadband Internet 1.000 679 469 497
technology would be clear to understand.
PEoU2-Navigating broadband Internet 679 1.000 .506 .352
technology would be easy
PEoU3-Broadband Internet technology 469 506 1.000 .386
would be easy to learn and to use.
PEoU4-Broadband Internet technology 497 .352 .386 1.000

would make it easy to perform a task
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Table 48

Perceived Ease of Use Item-Total-Statistics

Scale Scale Squared Cronbach's
Mean if Variance Corrected Multiple Alpha if
Item if tem Item-Total Correlati Item
Deleted Deleted Correlation on Deleted
PEoU1-Interaction with 13.5139  2.084 .709 543 678
broadband Internet
technology would be clear to
understand.
PEoU2-Navigating 13.5139  2.056 .657 507 .708

broadband Internet

technology would be easy

PEoU3-Broadband Internet  13.5000 2.392 .556 314 759
technology would be easy to

learn and to use.

PEoU4-Broadband Internet  13.2847  2.737 490 278 .788
technology would make it

easy to perform a task

Table 49

Perceived Benefit Reliability Statistics

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items N of Items
776 779 3




Table 50

Perceived Benefit Item Statistics
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Std.
Mean Deviation N

PB1-Broadband Internet technology infrastructure 4.6319 57630 144
deployment would improve productivity and
provide a significant benefit to my community
PB2-Broadband Internet technology infrastructure 4.4722 63625 144
deployment would provide a higher return on
investment to businesses in my community
PB3-Broadband Internet technology infrastructure 4.4861 67922 144
deployment would meet my community IT needs
Table 51
Perceived Benefit Inter-Item Correlation Matrix

PB1 PB2 PB3
PB1-Broadband Internet technology infrastructure 1.000 573 514
deployment would improve productivity and provide a
significant benefit to my community
PB2-Broadband Internet technology infrastructure 573 1.000 533
deployment would provide a higher return on investment to
businesses in my community
PB3-Broadband Internet technology infrastructure 514 533 1.000

deployment would meet my community IT needs




Table 52

Perceived Benefit Item-Total Statistics
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Scale

Mean

if ltem

Delete
d

Scale
Variance if
Item
Deleted

Corrected
Item-
Total

Correlati
on

Squared
Multiple

Cronbach's

Correlati Alpha if Item

on

Deleted

PB1-Broadband Internet 8.9583
technology infrastructure
deployment would improve
productivity and provide a
significant benefit to my

community

PB2-Broadband Internet 9.1181
technology infrastructure
deployment would provide a

higher return on investment

to businesses in my

community

PB3-Broadband Internet 9.1042
technology infrastructure
deployment would meet my
community IT needs

1.327

1.196

1.157

.619

633

591

.389

405

.349

.694

673

126

Table 53

Perceived Security Reliability Statistics

Cronbach's

Alpha Cronbach's Alpha Based on Standardized ltems

N of Items

676

677

4
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Table 54

Perceived Security Item Statistics

Std.

Mean Deviation N
| feel that broadband Internet technology is 4.1528 .83053 144
secured
I would be concerned about Broadband Internet  4.2986 .71036 144
technology security
| feel that Broadband Internet technology is more 4.1736  .83900 144
secured than narrowband Internet technology
| feel confident to use broadband Internet 4.4167 .62017 144
technology
Table 55

Perceived Security Inter-Item Correlation Matrix

PS1 PS2 PS3 PS4
PS1-1 feel that broadband Internet technology is 1.000 .147 524 459
secured
PS2-1 would be concerned about Broadband Internet  .147 1.000 .182 192
technology security

PS3-1 feel that Broadband Internet technology is 524 182 1.000 .559
more secured than narrowband Internet technology
PS4-1 feel confident to use broadband Internet 459 192 559  1.000

technology




Table 56

Perceived Security Item-Total Statistics

Scale Scale Corrected Squared Cronbach's
Mean if Variance if Item-Total Multiple  Alpha if
Item Item Correlatio Correlatio Item
Deleted Deleted n n Deleted

| feel that broadband ~ 12.8889 2.561 518 316 567

Internet technology is

secured

I would be concerned  12.7431 3.563 209 .046 751

about Broadband

Internet technology

security

| feel that Broadband  12.8681 2.395 589 406 511

Internet technology is

more secured than

narrowband Internet

technology

| feel confident to use  12.6250 3.019 .568 357 557

broadband Internet
technology
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Table 57

Behavioral Intention for Broadband Internet Infrastructure Deployment Reliability

Statistics

Cronbach's Alpha

Cronbach's Alpha Based on
Standardized Items

N of Items

.681

.681

3




Table 58
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Behavioral Intention for Broadband Internet Infrastructure Deployment Item Statistics

Std.

Mean Deviation N
I am willing to allow broadband Internet technology 44514 49937 144
infrastructure deployment in my community
I would like to spend some time learning how to use 44931 50170 144
broadband Internet technology for the benefit of my
community
I am willing to use broadband Internet technology if itis  4.4514  .49937 144
secured for my community
Table 59
Behavioral Intention for Broadband Internet Infrastructure Deployment Inter-ltem
Correlation Matrix

Bil BI2 BI3

B11-1 am willing to allow broadband Internet technology 1.00 .362 411
infrastructure deployment in my community 0
B12-1 would like to spend some time learning how to use 362 1.000 .473
broadband Internet technology for the benefit of my community
B13-1 am willing to use broadband Internet technology if it is 411 473 1.000

secured for my community
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Table 60

Behavioral Intention for Broadband Internet Infrastructure Deployment Item-Total

Statistics
Scale Scale Cronbach's
Mean if  Variance if Corrected  Squared Alpha if
Item Item Item-Total Multiple Item
Deleted Deleted Correlation Correlation  Deleted
I am willing to allow 8.9444 .738 450 .205 .642
broadband Internet
technology infrastructure
deployment in my
community
I would like to spend 8.9028 704 497 257 .583
some time learning how
to use broadband
Internet technology for
the benefit of my
community
I am willing to use 8.9444 .682 536 290 531

broadband Internet
technology if it is
secured for my
community




Appendix D: Permission to Reprint Graphs

Re: PERMISSION TO REPRINT GRAPHS: OKR/Formal Publication/N

James Akpoja <james.akpoja@waldenu.edu>
Fri 9/3/2021 3:50 PM

To:

Pubrights <pubrights@worldbank.org>

Dear Mayya,
Thank you so much for the swift response.

| have successfully accessed the permission through the link you shared in your
email; https://creativecommons.org/licenses/by/3.0/igo/

[ sincerely appreciate your support.
Kind Regards,

James Akpoja

Student. Ph.D. in Management
E - james.akpoja@waldenu.edu
T-+2348023312197

Skype - jaakpoja

From: Pubrights <pubrights@worldbank.org>

Sent: Friday, September 3, 2021, 11:43 AM

To: James Akpoja <james.akpoja@waldenu.edu>

Subject: RE: PERMISSION TO REPRINT GRAPHS: OKR/Formal Publication/N

Dear James Akpoja,
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Thank you for your permission request. | am glad to inform you that World Bank publications
copyrighted and solely published by the World Bank are now available under the CC BY 3.0 IGO
public license: https://creativecommons.org/licenses/by/3.0/igo/ and the applicable Terms of

Use: https://openknowledge.worldbank.org/terms-of-use through the World Bank Open
Knowledge Repository.

The title of your interest is available
here: https://openknowledge.worldbank.org/handle/10986/6009
This page also contains a correct attribution/citation for the title.
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The CC BY license lets you copy, distribute, transmit, adapt, and build upon the World Bank
work, even commercially, as long as you attribute the World Bank for the original creation in
the manner specified by the World Bank, but not in any way that suggests that it endorses you
or your use of the work. Please check the World Bank Open Knowledge Repository (OKR) Terms
of Use for the required attribution format and the full description of terms under which World
Bank copyrighted publications can be used.

Please note the following statement in the OKR Terms of Use:

“Third Party Content

In general, no matter what license applies to each particular Work, the member institutions of
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Works. The World Bank Group therefore does not warrant that the use of any third-party-
owned individual component or part contained in the OKR will not infringe on the rights of third
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Please note that copyright terms listed and explained in the OKR Terms of Use may vary from
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Mayya Revzina

Publishing Rights and Copyright Lead
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Services
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From: James Akpoja <james.akpoja@waldenu.edu>
Sent: Wednesday, September 01, 2021, 11:36 AM
To: Pubrights <pubrights@worldbank.org>
Subject: PERMISSION TO REPRINT GRAPHS

[External]
Dear Sir/Madam,

My name is James Akpoja, a Ph.D. Management student at Walden University.

[ presently embark on research with the topic "Complexity Thinking and Broadband
Internet Penetration in Lagos, Nigeria." I found the graphs in your book, "Broadband
Strategies Handbook, by T. Kelly, & C. M. Rossotto, 2012, p. 6-7" useful to be reprinted
for my study.

Kindly permit me to reprint and cite these graphs to explain the effect of broadband
Internet on the GDP of my country.

[ will be glad if this request is considered and the permission granted
Kind Regards,

James Akpoja

Student. Ph.D. in Management
E - james.akpoja@waldenu.edu
T- +2348023312197

Skype - jaakpoja
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