
Pacic University JournalPacic University JournalPacic University Journal
ofofof

Social SciencesSocial SciencesSocial Sciences

Cultural Norms, Gender Roles and their Implications for Achieving Sdgs in Developing Societies 1

Adediran, Yinka O, Edewor, Kehinde Omolara, Otubanjo, Taofeek Taiyeola

Talent Management and Employee Retention: Evidence from Academic and Non-teaching  11

Staff of The University

Aliyu Mustapha Olanrewaju, Ijaiya Tahir Adeniyi

The Role Of Religious Leaders In Curbing Cybercrime Among Youths In Odogbolu   25

Local Government Area, Ogun State, Nigeria

Yinka Oluranti ADEDIRAN , David Benjamin FATAI , Olatunde Oluwafemi AJAYI

Machine Learning and Iot Integration for Intelligent and Autonomous System Operations  38

Krishna Kumar Sharma, Amar Singh Verma , Sangeeta Kumari , Dr. Hemant Mathur

Articial Intelligence in Suicidal Behavior Detection: Algorithms & Insights into   46

Behavioral Patterns

Sangeeta Kumari, Krishna Kumar Sharma, Amar Singh Verma

Predictive Analytics and Structural Scarcity: A Multi-model Data Mining Approach to  50

Deciphering The 2020–2025 Silver Price Super-cycle

Dr. Mamta Rathore, Dr. Harshwardhan Singh Krishnawat

Changing Dimensions of Social Infrastructure Development in India: A Statistical Perspective 56

Dr. Sandeep Kumar, Dr. B. R. Thakur

A Study on Bank Micornance for Small Enterprises: Evidence from Mumbai   66

Dr. Sheela Dashora, Hiral Desai

Vol. 10 Issue 1 November, 2025



edit.social@pacic-university.ac.in

Dr. Dipin Mathur
Dean, Faculty of Management

Program Coordinator

Pacic University Journal of Social Sciences Vol. 10, Issue 1 November, 2025, Udaipur

Pacic Academy of Higher Education and Research University
Pacic Hills, Pratapnagar Extn. Airport Road, Udaipur (Rajasthan) 313001



Abstract

This study examined the inuence of cultural norms and gender roles on the 
achievement of Sustainable Development Goals (SDGs) in Nigeria. 
Specically, it investigated how cultural norms sustain gender inequality, 
assessed the effects of gender roles on women's participation in education, 
politics, and the economy, and evaluated the implications of gender 
inequality for SDG attainment. A quantitative descriptive survey design was 
adopted. The population comprised adult men and women in selected 
communities in Ogun State, Nigeria, from which a sample of 300 respondents 
was drawn using a multistage sampling technique. Data were collected using 
a 21-item structured Likert-scale questionnaire and analysed using 
descriptive statistics. Findings revealed that cultural norms signicantly 
sustain gender inequality through male dominance in inheritance and 
leadership, stigmatization of women who challenge traditional expectations, 
and justication of discriminatory practices in the name of cultural 
preservation. The results further showed that gender roles restrict women's 
participation in key sectors, as household responsibilities limit educational 
opportunities, political structures constrain representation, and workplace 
practices favour men in leadership positions. Although some responses 
indicate emerging shifts in perceptions regarding women's leadership, 
traditional norms remain inuential. The study also established that gender 
inequality negatively affects the attainment of SDGs, particularly in 
education, economic growth, and inclusive governance. The study concludes 
that persistent cultural and structural barriers continue to hinder sustainable 
development in Nigeria. It recommends the enforcement of gender-
responsive policies, community-based sensitization involving traditional 
leaders, expansion of educational opportunities for girls, and institutional 
reforms to promote women's participation across all sectors

Keywords: Cultural Norms, Gender Roles, Gender Inequality, Sustainable 
Development Goals (SDGs), Women's Participation, Political Participation 

Introduction

Gender inequality persists as one of the most signicant barriers to 
sustainable development worldwide, with cultural norms and traditional 
gender roles exerting profound inuence in developing societies. Rooted in 
patriarchal systems, these norms often assign men roles as primary decision-
makers, providers, and leaders, while relegating women to domestic, 
reproductive, and supportive functions (UN Women, 2025). The United 
Nations Sustainable Development Goals (SDGs), adopted in 2015, recognize 
gender equality (SDG 5) as both a standalone objective and a cross-cutting 
enabler for achieving other goals, including no poverty (SDG 1), quality 
education (SDG 4), decent work and economic growth (SDG 8), and reduced 
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inequalities (SDG 10). Despite commitments, 
global progress remains stalled: UN Women's 
Gender Snapshot 2025 warns that, without 
accelerated action, 351 million women and girls 
could still live in extreme poverty by 2030, and 
SDG 5 will be missed entirely.

In sub-Saharan Africa, gender inequality imposes 
substantial economic costs, with lost productivity 
estimated in the billions annually (UNDP, 2022). 
Nigeria exemplies these challenges, where 
deeply entrenched cultural practices such as early 
marriage, preference for male-child education, 
discriminatory inheritance laws, and stereotypes 
portraying leadership as inherently masculine 
systematically marginalize women (Akinola, 2021; 
Edewor & Aluko, 2020). Nigeria's 2025 Voluntary 
National Review (VNR), presented at the UN 
High-Level Political Forum, prioritized SDG 5 
among ve key goals and highlighted persistent 
issues like the country's high number of child 
brides (22 million girls married before age 18) and 
ongoing institutional gaps despite some advances 
in gender-responsive budgeting in states.

Education access remains critically affected: 
UNESCO's 2025 Gender Report notes persistent 
gender disparities in secondary and tertiary levels, 
driven by cultural beliefs that prioritize boys' 
schooling and view girls' education as less 
valuable due to expected domestic roles. This 
contributes to higher dropout rates among girls 
and limits skills acquisition, undermining SDG 4. 
Economically, women face barriers including 
wage gaps, restricted land/property ownership, 
and concentration in informal sectors with limited 
credit access (World Bank, 2021). These constraints 
perpetuate poverty cycles and hinder SDG 1 and 
SDG 8.

Politically, women's representation in Nigeria's 
National Assembly stands at approximately 4.2% 
(IPU data as of 2025/2026), one of the lowest in 
Africa and far below the 30% benchmark 
recommended by the African Union and UN. 
Cultural stereotypes discourage women from 
contesting elections, while party structures often 
sideline female candidates (Agbalajobi & 
Olorunmola, 2021). Health outcomes are similarly 
impacted: early marriage increases risks of 
m a t e r n a l  m o r t a l i t y  a n d  r e p r o d u c t i v e 

complications (NDHS, 2019), conicting with SDG 
3. These disparities not only affect women but 
diminish national progress. Excluding half the 
population from full participation reduces human 
capital, innovation, and productivity potentially 
boosting Africa's GDP by up to 25% if the gender 
gap closes (AfDB, 2021). While cultural norms 
foster social cohesion and identity, they become 
problematic when discriminatory and resistant to 
change (Oyesanya, 2022). Nigeria has adopted 
frameworks like the National Gender Policy (2006, 
revised) and ratied CEDAW, yet implementation 
faces resistance from cultural and religious 
institutions.

This paradox of ambitious SDG targets amid 
entrenched cultural barriers raises urgent 
questions: How do cultural norms sustain gender 
inequality? In what ways do traditional gender 
roles limit women's participation in education, 
politics, and the economy? And what are the 
broader implications for Nigeria's attainment of 
the SDGs by 2030? Without addressing these 
cultural dimensions through context sensitive 
strategies, policies risk remaining ineffective, 
prolonging inequality and stalling sustainable 
development. This study empirically investigates 
the interplay between cultural norms, gender 
roles, and SDGs progress in Nigeria, lling gaps in 
quantitative integration of SDGs frameworks with 
lived experiences in a developing context.

Statement of the Problem

Despite Nigeria's adoption of the Sustainable 
Development Goals (SDGs) and national 
frameworks such as the National Gender Policy 
(2006, revised) and ratication of CEDAW, 
progress toward gender equality (SDG 5) and 
related goals remains severely constrained by 
deeply entrenched cultural norms and traditional 
gender roles. Patriarchal practices including early 
marriage, preference for male-child education, 
discriminatory inheritance systems favouring 
sons, and widespread stereotypes that associate 
leadership and public decision-making with 
mascul in i ty  cont inue  to  sys temat i ca l ly 
disadvantage women and girls, particularly in 
rural and semi-urban communities. These cultural 
barriers manifest in unequal access to quality 
education (SDG 4), where girls face higher dropout 
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risks due to domestic responsibilities and 
perceived lower future returns on investment in 
female education.  Economically,  women 
encounter restricted opportunities for formal 
employment, business ownership, credit access, 
and property rights, perpetuating cycles of 
poverty (SDG 1) and limiting contributions to 
decent work and economic growth (SDG 8). 
Politically, women's representation in decision-
m a k i n g  b o d i e s  r e m a i n s  c r i t i c a l l y  l o w 
(approximately 4.2% in the National Assembly as 
of 2025/2026), undermining inclusive governance 
and reduced inequalities (SDG 10). Health 
consequences, such as elevated maternal risks 
from child marriage, further conict with SDG 3.

Nigeria's 2025 Voluntary National Review 
acknowledged these persistent challenges in SDG 
5 implementation, including the high prevalence 
of child brides and institutional gaps, despite 
incremental policy efforts. The paradox is clear: 
ambitious national and global commitments 
coexist with structural cultural resistance that 
slows transformative change and threatens the 
2030 Agenda. Without targeted, culturally 
sensitive interventions to dismantle these 
discr iminatory norms and r igid gender 
expectations, Nigeria risks prolonged gender 
disparities, reduced national productivity, and 
fai lure to achieve inclusive,  sustainable 
development. This study therefore seeks to 
empirically examine how cultural norms and 
gender roles sustain inequality and impede SDG 
attainment, providing evidence to inform effective 
policy and community-level strategies.

Research Objectives

This study aims to:

1. Examine how cultural norms shape gender 
roles and perpetuate inequality in Nigerian 
society.

2. Assess the impact of gender roles on women's 
participation in education, politics, and 
economic activities.

3. Evaluate the implications of gender inequality 
f o r  t h e  a c h i e v e m e n t  o f  S u s t a i n a b l e 
Development Goals (SDGs) in Nigeria.

Research Questions

The study will be guided by the following 
questions:

1. How do cultural norms sustain gender 
inequality in Nigerian society?

2. In what ways do gender roles affect women's 
participation in education, politics, and the 
economy?

3. What are the implications of gender inequality 
for the attainment of SDGs in Nigeria?

Literature Review

Gender inequality refers to the systematic 
disparities between men and women in access to 
resources, opportunities, and decision-making 
power. The United Nations (2023) emphasizes that 
gender equality is not only a fundamental human 
right but also a critical condition for achieving the 
Sustainable Development Goals (SDGs). Scholars 
argue that gender equality is both a standalone 
goal (SDG 5) and a cross-cutting enabler of other 
goals such as education, health, and poverty 
reduction (Olanrewaju & Omotoso, 2022). 
Sustainable development, by contrast, is dened 
as meeting present needs without compromising 
the ability of future generations to meet theirs, 
e n c o m p a s s i n g  s o c i a l ,  e c o n o m i c ,  a n d 
environmental dimensions (World Bank, 2021). 
The intersection of these concepts underscores the 
importance of examining how cultural norms and 
gender roles shape developmental outcomes in 
societies like Nigeria.

Cultural norms play a powerful role in shaping 
social expectations and assigning roles based on 
gender. In Nigeria, traditional patriarchal systems 
continue to dene men as breadwinners and 
leaders while women are relegated to domestic 
and reproductive roles (Akinola, 2021). Such 
cultural prescriptions are deeply embedded in 
social institutions, including family, religion, and 
education. According to Edewor and Aluko (2020), 
discriminatory practices such as early marriage, 
male-child preference, and unequal inheritance 
rights continue to marginalize women despite 
legal reforms. More recent studies have 
highlighted how these norms persist even amid 
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modernization. For example, Durojaye and 
Owoaje (2021) argue that cultural norms are 
adaptive but resistant to change, reproducing 
inequality across generations. Similarly, Okeke-
Ihejirika and Francis (2022) nd that cultural 
expectations about female subservience still limit 
women's voice in decision-making at both 
household and community levels. These insights 
suggest that cultural norms are not static but 
remain central in sustaining gender disparities in 
developing societies.

Access to education is a critical pathway to 
empowerment, yet cultural expectations often 
impede girls' schooling in Nigeria. UNESCO 
(2022) reports that girls in rural areas are more 
likely to drop out of school due to early marriage, 
domestic labor, and community perceptions that 
prioritize boys' education. This results in lower 
literacy rates and fewer opportunities for women 
to participate in skilled employment. In politics, 
w o m e n ' s  r e p r e s e n t a t i o n  r e m a i n s 
disproportionately low. The Inter-Parliamentary 
Union (2023) notes that female representation in 
Nigeria's National Assembly stands at less than 
10%, one of the lowest in Africa. Cultural 
stereotypes about leadership being a masculine 
trait discourage women from contesting political 
positions, while party structures often sideline 
female candidates (Agbalajobi & Olorunmola, 
2021).

Economically, women face wage gaps and barriers 
to accessing nancial resources. According to the 
World Bank (2021), Nigerian women earn 
signicantly less than men in equivalent positions, 
and cultural practices often restrict women's 
ownership of land and other productive assets. 
These disparities not only limit women's economic 
independence but also constrain national 
development, as half of the population's potential 
remains underutilized. The persistence of gender 
inequality has direct consequences for Nigeria's 
ability to achieve the SDGs. Goal 5 (Gender 
Equality) is interconnected with other targets such 
as poverty reduction (SDG 1), education (SDG 4), 
health (SDG 3), and decent work (SDG 8). As 
argued by UNDP (2022), societies that fail to 
empower women face slower progress in 
achieving these interconnected goals. For 
example, when cultural norms prevent women 

from attaining higher education, the workforce 
loses diversity and innovation potential, 
undermining economic growth (Ezeani, 2023). 
Similarly, low political representation reduces the 
likelihood that gender-sensitive policies will be 
prioritized, creating policy gaps in areas such as 
maternal health, childcare, and social protection 
(Onwuzuruigbo, 2021). Thus, addressing cultural 
barriers to gender equality is not merely a social 
justice issue but a developmental necessity.

While the literature provides signicant insights, 
three gaps are evident. First, much research 
remains descriptive, focusing on the existence of 
inequality rather than how cultural practices 
actively reproduce it. Second, there is limited 
integration of SDG frameworks in empirical 
studies, leaving a gap in understanding how 
gender inequality directly affects development 
targets. Third, few studies employ mixed-method 
approaches that capture both quantitative and 
qualitative dimensions of women's lived 
experiences. This study seeks to ll these gaps by 
exploring the interplay between cultural norms, 
gender roles, and sustainable development within 
the Nigerian context.

Theoretical Framework

This study is anchored on Social Role Theory 
(Eagly, 1987), Gender and Development (GAD) 
Theory, and the Capability Approach (Sen, 1999). 
These theories provide a complementary 
framework for explaining how cultural norms 
shape gender roles and inuence the achievement 
of Sustainable Development Goals (SDGs). Social 
Role Theory posits that gender differences arise 
from culturally assigned roles and expectations for 
men and women. In many developing societies, 
these roles position men as leaders and economic 
providers, while women are conned to domestic 
responsibilities. This theory is relevant to the study 
as it explains how cultural norms shape gender 
roles and inuence women's participation in 
education, politics, and economic activities. 
Gender and Development (GAD) Theory 
emphasises that gender inequality is rooted in 
structural and institutional power relations. It 
argues that sustainable development cannot be 
achieved without transforming the social, 
political, and economic systems that perpetuate 
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inequality. This theory is appropriate for the study 
as it highlights how institutional and cultural 
barriers limit women's access to opportunities and 
hinder their contribution to national development. 
The Capability Approach focuses on individuals' 
ability to achieve meaningful life outcomes based 
on their access to opportunities and freedoms. It 
views development in terms of expanding human 
capabilities rather than economic growth alone. 
This theory is relevant as it explains how restrictive 
gender roles and cultural norms reduce women's 
capabilities, thereby affecting the achievement of 
SDGs. Collectively, these theories provide a 
comprehensive framework linking cultural norms 
(independent variable), gender roles (mediating 
variable), and SDG achievement (dependent 
variable), thereby strengthening the analytical 
foundation of the study.

Methodology

This study adopted a quantitative descriptive 
survey research design to examine the inuence of 
cultural  norms and gender roles on the 
achievement of the Sustainable Development 
Goals (SDGs) in Nigeria. The design was 
appropriate as it enabled the systematic collection 
and analysis of data from a large population 
without manipulation of variables. The study 
population comprised adult men and women aged 
18 years and above residing in selected 

communities in Ogun State, Nigeria. Ogun State 
was selected due to its socio-cultural diversity and 
its reection of broader Nigerian societal 
characteristics. A sample size of 300 respondents 
was selected using a multistage sampling 
technique. This involved the purposive selection 
of three local government areas, random selection 
of communities within each area, and systematic 
sampling of households. From each household, 
one eligible respondent was selected. The sample 
consisted of 150 males and 150 females to ensure 
gender balance and enhance representativeness. 
Data  were  col lected using a  s tructured 
questionnaire consisting of 21 items measured on a 
ve-point Likert scale ranging from Strongly 
Agree (5) to Strongly Disagree (1). The instrument 
was divided into three sections: cultural norms 
and gender inequality, gender roles and women's 
participation, and implications for sustainable 
development. The instrument was subjected to 
face and content validation by experts in gender 
studies and social research. A pilot study was 
conducted, and the reliability coefcient obtained 
using Cronbach's Alpha was 0.82, indicating high 
internal consistency. Data were analysed using 
descriptive statistics, including frequency counts, 
percentages, means, and standard deviations. 
Ethical considerations such as informed consent, 
condentiality, anonymity, and voluntary 
participation were strictly observed throughout 
the study.

Item

 

Statement

 

Mean

 

Std. 
Dev.

 

Interpretation

 

RQ1_Q1

 
Cultural traditions in my community assign more privileges to men than 
women.

 
3.37

 

1.30

 

Moderately Agree

 

RQ1_Q2

 
Women are discouraged from pursuing higher education due to cultural 
beliefs.

 
3.03

 

1.35

 
Undecided/Moderate 
Agreement

 

RQ1_Q3

 
Male children are valued more highly than female children in inheritance 
matters.

 
3.03

 
1.56

 
Undecided/Moderate 
Agreement

 

RQ1_Q4
 Cultural practices in my community limit women’s participation in 
leadership roles.

 2.67
 

1.35
 

Slight Disagreement/Neutral
 

RQ1_Q5
 Gender discrimination is justified in the name of preserving cultural 
identity.

 3.63
 

1.22
 

Agree
 

RQ1_Q6  Women who challenge cultural norms are often stigmatized.  3.30  1.11  Moderately Agree  

RQ1_Q7  Traditional practices in my community reinforce men’s authority over 
women.  3.40  1.26  Moderately Agree  

 

Results

Research Question One: How do cultural norms sustain gender inequality in Nigerian society?

Table 1: Descriptive Statistics of Responses on Cultural Norms and Gender Inequality (RQ1)
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Table 1: Interpretation: The mean values for most 
items range between 3.0 and 3.6, indicating that 
respondents generally perceive cultural norms as 
sustaining gender inequality. The strongest 
agreement was with the statement that “gender 
discrimination is justied in the name of 
preserving cultural identity” (M = 3.63). This 
suggests that many cultural practices remain 
barriers to equality. However, responses 
regarding leadership limitations (M = 2.67) 
suggest some disagreement, reecting emerging 
shifts in perceptions. 

Research Question Two: In what ways do gender 
roles affect women's participation in education, 
politics, and the economy?

Table 2: Interpretation: The results show that 
respondents agreed strongly that household 
responsibilities, political exclusion, and leadership 
biases limit women's participation. The highest 
agreement was on workplace leadership 
opportunities favoring men (M = 3.60). This 
conrms World Bank (2021) ndings that Nigerian 
women earn less and are underrepresented in 
formal employment and leadership. The results 
indicate that entrenched gender roles remain a 
signicant obstacle to women's education, 
e c o n o m i c  e m p o w e r m e n t ,  a n d  p o l i t i c a l 
participation.

Research Question Three:  What are the 
implications of gender inequality for the 
attainment of SDGs in Nigeria?

Table 2: Descriptive Statistics of Responses on Gender Roles and Women's Participation (RQ2)

Item  Statement  Mean  
Std. 
Dev.  

Interpretation  

RQ2_Q1  Household responsibilities prevent women from actively pursuing formal education.  3.53  1.17  Agree  
RQ2_Q2

 
Gender roles limit women’s chances of contesting or holding political positions.

 
3.47

 
1.23

 
Agree

 

RQ2_Q3
 
Women face more obstacles in accessing paid employment compared to men.

 
3.27

 
1.19

 

Moderately 
Agree

 
RQ2_Q4

 
Gender roles reduce women’s opportunities to own or manage businesses.

 
3.23

 
1.09

 

Moderately 
Agree

 
RQ2_Q5

 

Men are more likely than women to be considered for leadership positions in 
workplaces.

 

3.60

 

1.34

 

Agree

 
RQ2_Q6

 

Traditional gender roles restrict women’s involvement in decision-making processes.

 

3.43

 

1.25

 

Agree

 RQ2_Q7

 

Women are often excluded from community development activities due to gender 
expectations.

 

3.33

 

1.18

 

Moderately 
Agree

 

 
Table 3: Descriptive Statistics of Responses on Gender Inequality and SDGs (RQ3)

Item  Statement  Mean  
Std. 
Dev.  

Interpretation  

RQ3_Q1  Gender inequality slows progress toward achieving quality education (SDG 4).  3.47  1.28  Agree  
RQ3_Q2  The persistence of gender discrimination limits economic growth (SDG 8).  3.63  1.15  Agree  

RQ3_Q3
 
Women’s underrepresentation in politics hinders the achievement of reduced 
inequalities (SDG 10).

 

3.50
 

1.20
 

Agree
 

RQ3_Q4
 

Societal development cannot be sustainable if women are excluded from decision -
making.

 

3.73
 

1.12
 

Agree
 

RQ3_Q5

 
Gender inequality negatively affects poverty eradication goals (SDG 1).

 
3.40

 
1.30

 

Moderately 
Agree

 
RQ3_Q6

 

Sustainable development is achievable only if women and men enjoy equal 
opportunities.

 

3.67

 

1.16

 

Agree

 
RQ3_Q7

 

Cultural barriers to women’s empowerment threaten Nigeria’s attainment of the SDGs 
by 2030.

 

3.60

 

1.25

 

Agree

 

 

6
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Table 3: Interpretation: Findings indicate that 
respondents strongly believe gender inequality 
undermines SDG progress. The strongest 
agreement  was with the  s tatement  that 
development is not sustainable if women are 
excluded from decision-making (M = 3.73). 
Similarly, the persistence of gender discrimination 
limiting economic growth (M = 3.63) highlights the 
economic cost of inequality. 

Discussion of Findings

The ndings of this study reveal that cultural 
norms, gender roles, and gender inequality 
signicantly inuence sustainable development 
outcomes in Nigeria. The discussion below relates 
the results to existing literature, showing areas of 
agreement and contradiction. The study on table 1 
established that cultural norms remain a strong 
driver of gender inequality, with respondents 
moderately agreeing that cultural traditions assign 
privileges to men, stigmatize women who 
challenge norms, and reinforce men's authority. 
This supports the ndings of Akinola (2021), who 
argued that patriarchal structures in Nigeria still 
dictate social roles and privilege male authority. 
Similarly, Edewor and Aluko (2020) found that 
c u l t u r a l  p r a c t i c e s  s u c h  a s  i n h e r i t a n c e 
discrimination and early marriage are signicant 
obstacles to women's empowerment. However, 
the relatively lower agreement on cultural norms 
limiting women's leadership opportunities (M = 
2.67) suggests an emerging shift in perceptions. 
This contrasts with Yusuf and Adebayo (2021), 
who argued that women's exclusion from 
leadership remains deeply entrenched across 
Nigerian communities. The divergence may reect 
generational changes, urban inuence, or growing 
advocacy efforts, which gradually challenge rigid 
patriarchal expectations.

The results table 2 further indicate that household 
responsibilities, political exclusion, and workplace 
discrimination signicantly limit women's 
participation in education, politics, and the 
economy. These ndings corroborate UNESCO 
(2022), which reported that household duties and 
early marriage remain major contributors to school 
dropouts among Nigerian girls. They also align 
with the World Bank (2021), which documented 
wage disparities and women's limited access to 

resources, and with Agbalajobi and Olorunmola 
(2021), who argued that political structures often 
marginalize female aspirants. At the same time, 
the respondents' agreement that men are more 
likely to be considered for leadership roles in 
workplaces (M = 3.60) reinforces Okeke-Ihejirika 
and Francis (2022), who observed that stereotypes 
about leadership being masculine remain 
pervasive in Nigeria. This result underscores the 
persistence of gender role expectations, which 
reduce women's agency in both private and public 
spheres. Nonetheless, the moderate responses 
regarding women's exclusion from community 
development activities (M = 3.33) may suggest 
some improvement in grassroots participation. 
This partially contrasts with Adepoju and Olufemi 
(2022) ,  who reported that  cul tural  b ias 
overwhelmingly excluded women from decision-
making at the community level. The divergence 
could indicate regional variation in gender 
dynamics, with some communities adopting more 
inclusive practices than others.

The study on table 3 also revealed strong 
agreement that gender inequality undermines the 
attainment of SDGs, especially in education, 
economic growth, poverty reduction, and 
governance. These ndings resonate with UNDP 
(2022), which stressed that SDG progress is slowed 
when women are excluded from education, 
employment, and decision-making. Ezeani (2023) 
further supports this by showing that economic 
growth is directly correlated with women's 
participation in the workforce. The strong belief 
among respondents that sustainable development 
cannot be achieved without equal opportunities 
(M = 3.67) mirrors the Human Development 
Approach proposed by Sen (1999) and expanded 
by Nussbaum (2000), which emphasizes equality 
as foundational to expanding human capabilities. 
In practical terms, this supports the assertion by 
Onwuzuruigbo (2021) that inclusive governance, 
where women's voices are represented, is essential 
for equitable policy outcomes. Nevertheless, while 
respondents strongly associated inequality with 
negative SDG outcomes, some studies (e.g., 
Durojaye & Owoaje, 2021) argue that policy 
interventions can mitigate cultural resistance and 
accelerate change. This suggests that while 
cultural barriers are strong, they are not 
immutable, and targeted interventions may yield 
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progressive shifts toward gender equality.

Limitations of the Study

This study was limited to selected communities in 
Ogun State, Nigeria; therefore, the ndings may 
not be fully generalisable to all regions of the 
country. In addition, the use of a self-reported 
questionnaire may introduce response bias, as 
participants' answers could be inuenced by 
personal perceptions or social desirability. Despite 
these limitations, the study provides valuable 
insights into the relationship between cultural 
n o r m s ,  g e n d e r  r o l e s ,  a n d  s u s t a i n a b l e 
development.

Recommendations

Based on the ndings of this study, the following 
recommendations are made to address cultural 
norms, gender roles, and gender inequality in 
order to accelerate progress toward sustainable 
development in Nigeria:

1. The Nigerian government should strengthen 
the implementation of existing gender policies 
such as the National Gender Policy (2006, 
revised 2021) by ensuring strict enforcement 
mechanisms. Policies that promote equal 
inheritance rights, prevent child marriage, 
and guarantee equal pay for equal work 
should be prioritized.

2. Cultural barriers that perpetuate inequality 
can be challenged through grassroots 
advocacy. Religious and traditional leaders 
should be engaged as allies in promoting 
women's participation in decision-making, 
education, and economic activities.

3. Special interventions such as scholarships for 
girls, safe learning environments, and 
mentorship programs for women in higher 
education should be expanded. This would 
directly address early marriage, dropout rates, 
and poor representation of women in STEM 
elds.

4. Political parties should be mandated to 
reserve a percentage of  elective and 
appointive positions for women. In addition, 
leadership training programs should target 

young women to build their condence and 
political competence.

5. Employers should adopt gender-sensitive 
workplace policies, including equal pay 
structures, maternity/paternity leave, and 
sexual harassment prevention frameworks. 
Access to micronance and entrepreneurial 
training should also be provided for women to 
reduce dependency and promote economic 
independence.

6. Independent monitoring agencies should be 
established to track progress toward gender 
equality in relation to the SDGs. Civil society 
organizations can play a role in holding 
governments accountable through annual 
reports and scorecards.

Conclusion

This study has demonstrated that cultural norms, 
gender roles, and gender inequality remain 
signicant impediments to achieving the 
Sustainable Development Goals in Nigeria. The 
ndings reveal that deeply entrenched traditions, 
discriminatory gender expectations, and unequal 
access to resources continue to marginalize 
women, thereby slowing progress in education, 
politics, economic growth, and governance. The 
discussion, supported by recent literature, shows 
strong alignment with global and national 
evidence indicating that gender equality is both a 
fundamental human right and a catalyst for 
sustainable development. However, emerging 
evidence of shifting perceptions regarding 
women's leadership and participation suggests 
that progress, though slow, is possible. Achieving 
sustainable development in Nigeria requires a 
holistic and multi-level strategy that combines 
policy reforms, educational and economic 
empowerment, political inclusion, and cultural 
transformation. By addressing these structural 
inequalities, Nigeria can accelerate progress 
toward gender equality and realize the vision of 
the SDGs by 2030.
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Abstract

Prior studies have shown that, after investing in recruitment, onboarding 
training/development, compensation, and other initiatives, organisations 
often experience high turnover among high-performing employees. 
Therefore, this study investigates the effect of talent management on 
employee retention of academic and non-teaching employees of the 
University of Ilorin, Kwara State, Nigeria. This was a cross-sectional survey 
study. The study participants are 3,391 University academic and non-
teaching staff. Based on this, 358 samples were selected using the Taro 
Yamane formula, and the valid responses were analysed. Simple regression 
with a signicance level of 0.05 was used to analyse data collected via a 
structured questionnaire. The result indicates that recruitment transparency 
does not have a statistically signicant effect on employee retention, with a 
coefcient value (R= –0.018; t= –0.320; p= 0.749). In addition, competitive 
remuneration does not affect employee retention statistically signicantly 
with a coefcient value (R=0.038; t=0.690; p=0.491). The study concludes that, 
in the context of the study, the practice of talent management will help 
address employee engagement initially, but, alone, is not enough to 
guarantee long-term retention. Therefore, adopting a holistic talent 
management structure that incorporates equitable pay, transparent 
recruitment, systematic career management, professional learning and 
development, and enabling leadership is recommended to increase long-
term retention of academics and non-teaching staff.

Keywords: Talent Management, Employee Retention, Academic/Non-
teaching Staff

Introduction

The concept of talent management (TM) has been widely discussed and 
debated across elds among academics and experts as an essential aspect of 
contemporary HRM, given the growing competition for talent and the need 
for organisations to maintain a competitive edge (Aljbour et al., 2024; 
Leontes, 2024). The purpose of this concept is to ensure a talented workforce 
is retained, which is deemed necessary for realising long-term organisational 
success. Given its signicance, Jahan and Kathiri (2025) consider TM a 
planned model that organisations apply to recognise, recruit and retain 
workforce with potential and competencies of value. In this respect, 
organisations that manage talent well are more likely to retain skilled 
employees and minimise turnover intention. 

Meanwhile, the concept of employee retention has also been discussed as a 
rm's ability to retain employees and ensure they are interested in staying 
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with the organisation (Karuppiah et al., 2025; Phan 
et al., 2022). Various studies have shown that 
employee turnover leads to higher recruitment 
costs and reduced organisational productivity; 
therefore, retention has become crucial. For 
example, studies show that organisations 
implementing talent management practices have 
better employee retention and better performance 
(Al-Dalahmeh et al., 2020; Labolo, 2021). These 
practices involve recruitment and selection, 
training and development, career development 
opportunities, succession planning, mentoring, 
compensation, and performance management 
systems. 

Al though  the  impor tance  o f  the  ta len t 
management practice campaign has been 
established in the literature, the attraction and 
retention of competent University staff have 
remained a thorn in the esh of predominantly 
government-operated universities in Nigeria. 
Most academic and non-teaching staff are now 
scrambling out of institutions for various reasons 
(Aliyu & Ambali, 2022). While the workforce is the 
greatest asset in any institution that depends on 
knowledge, talent management in most such 
universities is not done strategically (Aliyu, 2024). 
In practice, talent management is more of an 
administrative routine than an effort to build and 
sustain institutional strength. The situation is 
further complicated by many endemic problems, 
such as salaries that are not competitive enough to 
attract talent from other private universities in the 
country. Moreover, recruitment procedures are 
perceived as ambiguous or overly bureaucratic, 
which can deter competent candidates (Dunmade 
et al., 2022; Magaji et al., 2025). Moreover, the 
inexibility of promotion processes, strict 
administrative frameworks, and the lack of 
professional development decrease workers' 
motivation and long-term commitment (Aliyu & 
Ambali, 2022).

The literature has found signicant correlations 
between elements of talent management, 
including compensation schemes,  career 
development, and employee engagement, and 
employee retention (Adewole et al., 2025; 
Dunmade et al., 2022). Nevertheless, the evidence 
from Nigerian state universities remains scarce 
and uneven. Much of the existing knowledge 

centres on components of talent management 
rather than an integrated approach that 
i n c o r p o r a t e s  a t t r a c t i o n ,  d e v e l o p m e n t , 
engagement, and retention practices to inuence 
employees' intention to stay. In addition, there has 
been a paucity of empirical research specically 
focused on Nigerian tertiary institutions, and the 
ndings might differ from those of other tertiary 
institutions owing to contextual factors, such as a 
lack of funds and centralised administrative 
frameworks. The aim of the study, therefore, was 
to conduct a small-scale empirical investigation 
into the inuence of talent management strategies 
on employee retention amongst academic and 
non-teaching staff at the University of Ilorin.

Research Questions

i. T o  w h a t  e x t e n t  d o e s  c o m p e t i t i v e 
remuneration inuence employee retention 
among academic staff and non-teaching staff 
of the University of Ilorin?

ii. To what extent does recruitment transparency 
affect employee retention among academic 
staff and non-teaching staff of the University 
of Ilorin?

Literature Review

A. Talent Management : In the literature, talent 
management is characterised by strategic plans to 
discover, recruit, and retain individuals whose 
talents and capabilities meet the organisation's 
current and future requirements (Mathur & 
Srivastava, 2024; Wenting et al., 2024). Employer 
branding is one of the most signicant components 
of this, and it helps organisations stand out in 
competitive job markets (Sitaniapessy et al., 2023). 
Durakova et al. (2025) argue that employer 
branding is most effective when it is grounded in 
actual internal practices, including career 
development, learning experiences, and equitable 
recruitment procedures. The reason is that job 
seekers do not just look at what a company 
promises; they observe what really goes on within 
the company. When an organisation offers growth 
but does not provide actual opportunities to climb 
the hierarchy, employees are likely to leave, no 
matter how good the brand looks. 
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In line with this, Aliyu (2024) notes that 
universities face stringent budgets, inexible 
hiring policies, and low wages, which make 
employer branding less successful unless 
supported by realistic incentives such as career 
growth, job security, and the institution's 
reputation. To succeed, HR teams usually focus on 
highlighting opportunities through training 
programmes, collaboration with professional 
associations, and clear promotion ladders. 
Nonetheless, there are no extensive, large-scale 
studies that demonstrate which retention 
strategies are most effective in Nigerian higher 
education institutions of the rst instance 
(Bhuvaneswari et al., 2025; Manimaran et al., 
2025). 

B. Competitive Remuneration : The competitive 
remuneration concept, as one of the dimensions of 
talent management, refers to salaries, benets, and 
other nancial rewards that are appealing for 
attracting, motivating, and retaining employees 
relative to other organisations in the same labour 
market (Li, 2025). The rationale is that an employee 
is more likely to be loyal to an organisation that 
appreciates their skills by paying fair and 
competitive wages. According to Mabaso and 
Mathebula (2025), competitive remuneration is a 
compensation package designed to attract and 
retain employees by providing salaries and 
benets that match or exceed current market rates 
within the industry or sector. It presupposes that 
only salary and benets affect retention, without 
considering intrinsic and non-nancial factors 
such as career development, recognition, and 
organisational culture.

C. Recruitment Transparency :  Another 
construct that has been adopted in talent 
management is recruitment transparency, which 
can be dened as the clarity of recruiting processes, 
as well as their openness and consistency, in such a 
way that applicants can be aware of the 
requirements, the procedure and decision-making 
process (Ciff et al., 2024; Fadi, 2025). Permana et al. 
(2025) argue that recruitment transparency entails 
an organisation informing everyone about the 
process, the criteria and choices during hiring, and 
ensuring that no one is discriminated against 
based on their qualications. This emphasises 
fairness and consistency, but it does not consider 

other factors that can contribute to retention, such 
as feedback, selection-related communication, and 
continued engagement.

D. Employee Retention : Employee retention is a 
general term referring to an organisation's ability 
to retain good employees in the long term, though 
denitions vary in the literature. To provide an 
example, Abbasi et al. (2022) conceptualise it 
narrowly as the process or strategy of making sure 
workers do not leave, specically those workers 
the loss of which would be disastrous to 
productivity, protability, knowledge base and 
service provision; the concept appears in 
Theodorsson et al. (2022) (it is organisational 
strategies of ensuring that valuable employees do 
not leave) and in Mapuranga et al (2025) describe 
retention as organisational ability to maintain 
employees, unlike Bhimavarapu (2025) who looks 
at retention as an optional organisational practice 
that involves providing a supportive and engaging 
atmosphere on a long-term basis. This is further 
expanded upon in a broader body of literature that 
views retention as an activity tied to integrated HR 
practices,  such as recruitment,  training, 
remuneration, and career planning, employed to 
sustain strategic performance. Thus, the consensus 
on retention is that it is about retaining skilled 
workers, but there is debate over whether it should 
be regarded as an outcome, a set of managerial 
principles, or a more holistic work organisation 
focused on employees.

E. Human Capital Theory : According to the 
Human Capital Theory (HCT), the knowledge, 
skills, education, and experience of individuals are 
forms of capital that can be invested in, developed, 
and harnessed to generate economic value. The 
theory posited that human capital, along with 
physical  capital  such as  machinery and 
technology, can increase productivity. It means 
that the responsibility to invest in education, 
t ra in ing ,  and sk i l l  development  boosts 
individuals' productivity, and this productivity, in 
turn, creates benets not only for the employee but 
also for the organisation (Leal-Solis et al., 2026; 
Tucmeanu & Almasan,  2024) .  The main 
assumption is that employees are not mere labour 
inputs, but assets whose potential can be 
developed to full organisational objectives. The 
theory is especially relevant to the higher 
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education setting because most of these 
institutions struggle to invest in human capital due 
to several challenges, including insufcient 
funding, bureaucratic inexibility, and a lack of 
career development opportunities.  

Hypothesis Development 

Adewole et al. (2025) discuss talent management 
and skill development as drivers of employee 
retention in technology entrepreneurship in 
Southwest Nigeria. The researchers concluded 
that innovative work behaviour improves service 
delivery in e-libraries in Nigerian university 
libraries. Yamoah et al. (2024) investigated how 
innovative culture, innovative behaviour, and 
social capital affect the performance of SMEs. The 
research results in the following ndings: the 
outcome of innovative culture is positively related 
to performance (R= 0.299) and is a predictor of 
innovative behaviour (R= 0.315); the outcome of 
social capital is also a predictor of innovative 
behaviour (R= 0.191). Nonetheless, social capital 
was not a signicant predictor of innovative 
behaviour and performance. Respondents 
included owners (67.4%), supervisors (13.6%), 
managers (12.6%), and other staff (6.8%). 

Durakova et al. (2025) emphasise the importance 
of age-diverse talent management in higher 
education. The research is based on a qualitative 
design, which likely entails case studies or 
interviews with educators and HR experts at 
institutions of higher learning. The paper 
concludes that talent management practices that 
account for age diversity contribute to the 
sustainable development of higher education 
institutions. Leal-Solis et al. (2026) use a Job 
Demands-Resources (JD-R) model to investigate 
how organisational resources affect employee 
retention in the hotel industry. Data could have 
been collected through surveys or interviews of 
hotel managers and employees. The research 
results established that organisational resources 
are a key determinant of talent retention, with 
particular emphasis on how reducing job demands 
and augmenting resources can increase retention 
in the hotel industry. Nonetheless, the literature 
has demonstrated that talent management and 
employee retention differ across business sectors, 
and that job satisfaction, organisational resources, 

and age diversity can enable sustainable practices. 
The articles use both quantitative and qualitative 
approaches, and the ndings consistently 
demonstrate the importance of strategic talent 
management in improving employee retention. 
Thus, the hypotheses are as follows: 

H  : Competit ive remuneration has no 01

signicant  inuence on employee 
retention among university staff at the 
University of Ilorin.

H  : Recruitment transparency does not 02

signicantly affect employee retention 
among university staff at the University of 
Ilorin.

Pacic University Journal of Social Sciences Vol. 10, Issue 1 November, 2025, Udaipur

Talent Management
Strategies

Competitive Remuneration
Recruitment Transparancy
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Fig. 1: Conceptual Framework (Author's 2026)

The conceptual framework depicted in Fig. 1 
shows the association between talent management 
strategies and employee retention. At the apex are 
the Talent management strategies, which are the 
general determinants of organisational practices. 
The most important attributes of the talent 
management strategies identied are Competitive 
remuneration and Recruitment transparency, 
which directly affect Employee retention, the 
outcome of the framework. The diagram follows a 
clear directional ow, suggesting that talent 
management strategies, through competitive 
remuneration and transparent recruitment 
practices, play a signicant role in retaining 
employees in the organisation. This model 
highlights the essence of strategic decision-making 
in creating an environment that promotes 
employee retention.

Methodology

The research design is a cross-sectional survey 
research. This design allows the collection of 
primary quantitative information about university 
staff at a single point in time using a structured 
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questionnaire (Jibril & Yesiltas, 2022). The research 
aims to identify how competitive remuneration 
and recruitment transparency affect staff 
retention, and how innovative workplace 
behaviour mediates these relationships. The study 
population will be all staff of the University of 
Ilorin (UNILORIN). The university has a total staff 
count of 3,391, according to the Registrar's Ofce 
records (2025). The university employed 1,375 
academic staffs and 2,023 non-academic staff. 
These employees represent the target population, 
as they are directly affected by the university's 
remuneration, recruiting methods, adoption of 
novel workplace practices, and staff retention 
policies.

A. Instrument of Data Collection

Specialists in HRM and organisational behaviour 
were requested to review the content to ensure it 
was adequately validated. Their response will 
inform changes to the questionnaire items. A pilot 
was conducted with roughly 10% of the sample 
size (36 respondents) from a similar institution to 
the study population. The reliability test was 
conducted using Cronbach's alpha, with an 
acceptable level of 0.70 (Dogbe et al., 2025; Leontes, 
2024). This was followed by seeking ethical 
consent from the University of Ilorin's ethics 
committee. Questionnaires were sent via 
institutional mail (institutional email) and 
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Table 1: Population of the Study

Staff Category Number of Staff  Sample Size  

Academic Staff 1,375 145  

Non-Academic Staff 2,016 213  

Total 3,391 358  

 Source: Registrar's Ofce, University of Ilorin (2025)

However, the sample size for the study was 
determined using the Taro Yamane (1967) formula 
for nite populations, applying a 95% condence 
level and a 5% margin of error: n = N / (1 + N(e^2)). 
Replacing the values yields an estimated 
population size of about 358 respondents. Hence, 
the research takes up a sample of 358 participants. 
A stratied random sampling method was used, 
stratied by staff group (academic and non-
academic), to ensure proportional representation 
of the two groups. This approach will help cover 
the views of all staff categories. The proportionate 
sample of the respondents between the two 
categories of staff will be calculated based on their 
representation in the entire population as follows:

Academic staff: (1,375 / 3,391) × 358 ≈ 145 
respondents

Non-Academic staff: (2,016 / 3,391) × 358 ≈ 213 
respondents

W h a t s A p p  g r o u p s  e l e c t r o n i c a l l y .  T h e 
coordination of staff access to facilitate ofcial 
work in the department was supported by the 
departmental heads. The involvement was 
voluntary, and questionnaires were ltered for 
completeness before data entry.

B. Method of Data Analysis

Data gathered in this research were analysed in 
SPSS, and further descriptive statistics, such as 
frequencies, percentages, means, and standard 
deviations,  were used to summarise the 
d e m o g r a p h i c  f e a t u r e s  a n d  p a t t e r n s  o f 
respondents. A simple regression analysis was 
performed to investigate the relationships among 
variables and test the effects of competitive 
remuneration and recruitment transparency on 
employee retention. All statistical tests will be 
analysed at the 0.05 level to identify both the extent 
and the signicance of the observed effects.
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Results and Discussion

This section begins with a descriptive overview of 
respondents' demographic characteristics, 
followed by an examination of response patterns 
on key study variables. Subsequently, the study 
tests the hypothesised relationships using 
regression analysis and interprets the ndings in 
light of the existing literature.

26-35 age group. The gender distribution shows 
that 195 (55.6%) of the respondents were male, 
while 156 (44.4%) were female. This indicates that 
most respondents were male. Regarding staff 
level, the table shows that 215 (61.3) respondents 
were academic staff and 136 (38.7) were non-
academic staff. This shows that most of the 
respondents were academic personnel. The years 
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Age
 

Frequency
 

Percent
 

18-25 years
 

57
 

16.2
 

26-35 years
 

153
 

43.6
 

36-40 Years
 

73
 

20.8
 

41-50 Years  52 14.8 
Above 51  16 4.6 
Total  351 100.0 
Gender    
Male  195 55.6 
Female  156 44.4 
Total  351 100.0 
Staff Level    

Academic Staff  215 61.3 

Non-Academic Staff  136 38.7 

Total  351 100.0 

Years of Service    

Less than 5years  94 26.8 

6-10 years  103 29.3 

11-20 years  119 33.9 

above 21 years  35 10.0 

Total  351 100.0 

Current Rank/Position
   

Junior
 

staff
 

119
 

33.9
 

Senior Staff
 

232
 

66.1
 

Total
 

351
 

100.0
 

 

Table 2: Respondents' Demographic Characteristics

Source: Researcher's Field Work, 2026

Table 2 presents the demographic details of the 
respondents used in this study. The age 
distribution reveals that 57 (16.2%) of the 
respondents were between 18–25 years, 153 
(43.6%) were between 26–35 years, 73 (20.8%) were 
between 36–40 years, 52 (14.8%) were between 
41–50 years, while 16 (4.6%) were above 51 years. 
This shows that most respondents fell within the 

of service distribution shows that 94 (26.8%) of the 
respondents had less than 5 years of service, 103 
(29.3%) had between 6–10 years, 119 (33.9%) had 
11–20 years of service, while 35 (10.0%) had above 
21 years of service. This reveals that most of the 
respondents had 11–20 years of service. Lastly, the 
existing rank/position is that 119 (33.9%) of the 
respondents were junior staff and 232 (66.1) were 
senior staff. This indicates that most of the 
interviewees were top employees.
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Table 3 presents the respondents' perceptions of 
competitive remuneration at the University of 
Ilorin. The answers to the statement "I am satised 
with the competitiveness of my salary" using the 
similarity with other universities are: 39 (11.1) 
strongly disagree, 66 (18.8) disagree, and 101 (28.8) 
neutral. However, 115 (32.8%) agreed and 30 
(8.5%) strongly agreed. This means that a higher 
percentage of respondents reported moderate 
satisfaction with salary competitiveness, but a 
large proportion remained neutral or dissatised. 
Regarding the statement "The benets and 
allowances I get are sufcient and fair," the 
responses were: strongly disagreed with 36 (10.3), 
disagreed with 66 (18.8), and neutral with 110 
(31.3). Meanwhile, 108 (30.8%) agreed and 31 
(8.8%) strongly agreed. The distribution indicates 
that, despite a reasonable share of staff feeling the 

benets are sufcient, a signicant number remain 
unsure or dissatised, suggesting ambivalent 
attitudes towards the fairness of compensation. 
Regarding the university's pay structure being 
transparent and equitable, 39 (11.1) strongly 
disagreed, 69 (19.7) disagreed, and 96 (27.4) were 
neutral. On the positive side, 108 (30.8%) agreed 
and 39 (11.1%) strongly agreed. These ndings 
indicate that some employees feel transparency 
and equity in the pay framework. At the same time, 
a signicant percentage either disagrees or is 
unsure, suggesting concerns about pay clarity and 
equity. The result indicates that competitive 
compensation is a driving force in retaining 
employees among most employees. Nevertheless, 
the neutral and disagreement answers are very 
high, which may suggest that remuneration can 
not be the key factor in achieving long-term 
commitment.
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Table 3: Respondents' Perceptions of Competitive Remuneration

Statement Strongly 
Disagree 

Disagree Neutral Agree Strongly 
Agree 

Total 

I am satised with the 
competitiveness of my salary 

compared to similar positions in 
other universities 

39 (11.1%) 66 
(18.8%) 

101 
(28.8%) 

115 
(32.8%) 

30 (8.5%) 351 
(100%) 

The benets and allowances I 

receive are adequate and fair 

36 (10.3%) 66 

(18.8%) 

110 

(31.3%) 

108 

(30.8%) 

31 (8.8%) 351 

(100%) 

The university’s pay structure is 

transparent and equitable 

39 (11.1%) 69 

(19.7%) 

96 

(27.4%) 

108 

(30.8%) 

39 (11.1%) 351 

(100%) 

My compensation reects my 
skills, experience, and 

contributions 

37 (10.5%) 69 
(19.7%) 

97 
(27.6%) 

112 
(31.9%) 

36 (10.3%) 351 
(100%) 

Competitive remuneration 
motivates me to remain 

employed at this university 

36 (10.3%) 69 
(19.7%) 

98 
(27.9%) 

123 
(35.0%) 

25 (7.1%) 351 
(100%) 

 Source: Researcher's Field Work, 2026

Table 4: Respondents' Perceptions of Recruitment Transparency

Statement Strongly 
Disagree 

Disagree Neutral Agree Strongly 
Agree 

Total 

Recruitment processes in the 
university are clear and well -

communicated

52 (14.8%) 102 
(29.1%) 

99 
(28.2%) 

65 
(18.5%) 

33 (9.4%) 351 
(100%) 

Appointments and promotions 
are based on merit and 

qualications

59 (16.8%) 89 
(25.4%) 

112 
(31.9%) 

61 
(17.4%) 

30 (8.5%) 351 
(100%) 
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The university ensures fairness 

and procedural justice in all 

hiring decisions 

54 (15.4%) 83 

(23.6%) 

126 

(35.9%) 

56 

(16.0%) 

32 (9.1%) 351 

(100%) 

Recruitment policies are 

applied consistently across all 
departments 

55 (15.7%) 105 

(29.9%) 

82 

(23.4%) 

74 

(21.1%) 

35 (10.0%) 351 

(100%) 

Transparent recruitment 

practices increase my trust in 
university management 

47 (13.4%) 84 

(23.9%) 

110 

(31.3%) 

72 

(20.5%) 

38 (10.8%) 351 

(100%) 

 Source: Researcher's Field Work, 2026

Table 4 shows the transparency of respondents in 
the recruitment within the chosen universities. On 
the statement "Recruitment processes in the 
university are clear and well-communicated," 52 
(14.8) strongly disagreed and 102 (29.1) disagreed, 
whereas 99 (28.2) were neutral. In contrast, 65 
(18.5%) agreed and 33 (9.4%) strongly agreed. The 
fact that a greater percentage of respondents stated 
dissatisfaction with the clarity and communication 
of the recruitment processes indicates perceived 
gaps in openness and information sharing. 
Regarding the statement that Appointments and 
promotions are determined by merit and 
qualications, 59 (16.8) strongly disagreed, 89 
(25.4) disagreed, 112 (31.9) were neutral. 
Meanwhile, 61 (17.4%) agreed and 30 (8.5%) 
strongly agreed. The results show that a large 
number of respondents either disagreed with or 

were unaware of merit-based practices, suggesting 
a lack of condence in the objectivity of the 
promotion and appointment processes.

Regarding the statement, "The university provides 
fairness and procedural justice in any hiring 
decision," 54 (15.4) strongly disagreed, 83 (23.6) 
disagreed, and 126 (35.9) were neutral. On the 
positive side, 56 (16.0%) agreed and 32 (9.1%) 
strongly agreed. The combined disagreement 
responses indicate a sense of unfairness and 
procedural injustice in recruitment, whereas the 
high neutral response indicates staff uncertainty. 
In the statement, 'Recruitment policies are used 
c o n s i s t e n t l y  a n d  u n i f o r m l y  a c r o s s  a l l 
departments,' 55 (15.7) strongly disagree, 105 
(29.9) disagree, and 82 (23.4) neutral. Conversely, 
74 (21.1%) agreed and 35 (10.0%) strongly agreed. 

Table 5: Respondents' Perceptions of Employee Retention within the University

Statement Strongly 
Disagree 

Disagree Neutral Agree Strongly 
Agree 

Total 

I am satised with my current 
job at the university 

35 (10.0%) 47 
(13.4%) 

102 
(29.1%) 

114 
(32.5%) 

53 (15.1%) 351 
(100%) 

I feel a strong sense of loyalty 

and commitment to the 
university 

29 (8.3%) 65 

(18.5%) 

81 

(23.1%) 

122 

(34.8%) 

54 (15.4%) 351 

(100%) 

I intend to remain employed at 
this university for the 

foreseeable future 

35 (10.0%) 60 
(17.1%) 

84 
(23.9%) 

124 
(35.3%) 

48 (13.7%) 351 
(100%) 

The university provides 
sufcient opportunities for 

career growth and development 

41 (11.7%) 46 
(13.1%) 

86 
(24.5%) 

124 
(35.3%) 

54 (15.4%) 351 
(100%) 

Overall, the university’s 
management policies 

encourage me to stay 

40 (11.4%) 57 
(16.2%) 

95 
(27.1%) 

101 
(28.8%) 

58 (16.5%) 351 
(100%) 
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Source: Researcher's Field Work, 2026
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The ndings demonstrate that a signicant 
percentage of respondents believe there are 
discrepancies  in  the  implementat ion of 
recruitment policies across departments, 
suggesting the possibility of institutional 
inconsistencies. Though a number of respondents 
noted the benecial inuence of transparency on 
trust, the higher rate of neutral and disagreement 
responses indicates that the transparency of 
recruitment is not yet high enough to produce a 
signicant institutional trust effect among 
personnel.

Table 5 presents the respondents' perceptions of 
employee retention at the university. In the 
question, I am satised with my present job in the 
university, 35 (10.0) strongly disagreeing and 47 
(13.4) disagreeing, whereas 102 (29.1) were neutral. 
However, 114 (32.5%) agreed and 53 (15.1%) 
strongly agreed. The proportions of agreement 
(47.6) outweigh the proportions of disagreement 
(23.4) and suggest that a manageable percentage of 
employees are more than satised with their jobs, 
though a signicant percentage of neutral 
individuals indicate moderate satisfaction rather 
than overwhelming satisfaction. Regarding the 
assertion that I have a high degree of loyalty and 
commitment to the university, 29 (8.3) strongly 
disagreed, 65 (18.5) disagreed, and 81 (23.1) were 
neutral. On the positive side, 122 (34.8%) agreed 
and 54 (15.4%) strongly agreed. With more than 
half of respondents (50.2%) agreeing, the results 

working at this university for as long as 
foreseeable. 35 (10.0) strongly disagreed and 60 
(17.1) disagreed with it, whereas 84 (23.9) were 
neutral. Meanwhile, 124 (35.3%) agreed and 48 
(13.7%) strongly agreed. The majority (49.0) has a 
generally positive retention outlook, implying that 
almost half of the respondents intend to remain 
employed by the university. Regarding the 
statement that the university offers sufcient 
career growth and development, 41 (11.7) strongly 
disagreed, 46 (13.1) disagreed, and 86 (24.5) were 
neutral. Conversely, 124 (35.3%) agreed and 54 
(15.4%) strongly agreed. The results indicate that 
more than half of the participants (50.7%) nd 
sufcient career growth opportunities, which 
supports the possible importance of development 
opportunities as a factor in employee retention. 
Even though agreement (45.3) is higher than 
disagreement (27.6), with a rather high percentage 
of neutrality, the management's policies might not 
be strongly motivating for all staff members.

Test of Hypotheses

H₀₁: Competitive remuneration has no signicant 
inuence on employee retention among university 
staff in University of Ilorin.

Table 6 presents the regression analysis of the 
impact of recruiting transparency on employee 
retention. The outcome is a coefcient of -0.018 
with a standard error of 0.056 for recruitment 

Pacic University Journal of Social Sciences Vol. 10, Issue 1 November, 2025, Udaipur

Table 6: Regression Analysis Table: Recruitment Transparency and Employee Retention

Variables Co-efcient Standard Error t-statistics P-value 

Constant 3.326 0.159 20.902 0.000 

Recruitment Transparency -0.018 0.056 -0.320 0.749 

R²: 0.000  Adjusted            R²: -0.003  R: 0.017 

F-statistics: 0.102               No of Observations: 351 

 Source: Researcher's Field Work, 2026

imply that most staff members are loyal and 
committed to the institution, yet a signicant 
minority remains unconvinced.

In response to the question, I intend to stay 

transparency. The t-statistic is -0.320, with a p-
value of 0.749, indicating that employee retention 
is not statistically signicant at the 0.05 level. The 
null hypothesis cannot be rejected because the p-
value (0.749) is much higher than the value of 0.05. 
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This means that recruitment openness is not a 
strong indicator of employee retention among the 
sampled university staff in this research. The 
model summary also shows that R2 = 0.000, which 
means that the transparency of recruitment 
explains absolutely nothing (0%) of the variation in 
employee retention. The value of -0.003 indicates 
that the model is not signicant enough to enhance 
the prediction of employee retention beyond what 
can be projected by chance. The R value of 0.017 
indicates an extremely weak correlation between 
the transparency of the recruitment process and 
employee retention. Also, the F-test (0.102) is used 
to determine whether the general regression 
model is statistically insignicant. With 351 
observations, the results clearly show that the 
transparency in recruitment, as measured in this 
study, does not have a signicant impact on 
employee retention at the target university.

Hypothesis Two

H : Recruitment transparency do not signicantly 02

affect employee retention among university staff 
in the University of Ilorin

to the model summary, the R 2 is 0.00 1, which 
means that competitive remuneration can only 
explain 0.1% of the change in employee retention. 
The fact that the Adjusted R 2 of -0.002 is zero also 
substantiates the fact that the model does not 
explain anything. The R value of 0.037 indicates a 
very weak posit ive correlat ion between 
competitive remuneration and employee 
retention. Moreover, the F-statistic (0.476) 
indicates that the overall regression model is not 
signicant. With 351 observations, the ndings 
clearly show that competitive remuneration alone 
cannot be a key factor in determining employee 
retention at the university under consideration. 
Substantively, this implies that although 
remuneration is generally considered a key 
retention factor, it does not dictate employees' 
intention to stay. Other institutional factors, such 
as leadership style, working environment, career 
advancement opportunities, or organisational 
culture, may have a stronger effect on retention in 
this context.
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Table 7:Regression Analysis Table: Competitive Remuneration and Employee Retention

Variables Co-efcient  Standard Error t-statistics P-value 

Constant 3.159 0.172 18.376 0.000 

Competitive Remuneration 0.038 0.055 0.690 0.491 

R²: 0.001  Adjusted R²: -0.002  R: 0.037 

F-statistics: 0.476                            No of Observations: 351 

 Source: Researcher's Field Work, 2026

The regression analysis of the effect of competitive 
remuneration on employee retention is presented 
in Table 7. The results show that the coefcient for 
competitive remuneration is 0.038, with a standard 
error of 0.055. The t=0.690 and p=0.491 indicate 
that there is no statistically signicant change in 
employee  re tent ion  due  to  compet i t ive 
remuneration at the 0.05 level of signicance. 
Because the p-value (0.491) is more than 0.05, we 
can not reject the null hypothesis. This means that 
competitive remuneration does not have a large 
inuence on employee retention amongst the 
university staff sampled in this study. According 

Discussion of Findings

The results of the rst hypothesis demonstrate that 
the effect of competitive remuneration on 
employee retention among university staff is not 
statistically signicant. This implies that salary 
competitiveness, benets, and allowances may be 
important factors in employment conditions, but 
alone they do not inuence employees' intention to 
stay in the institution. The study's results support 
research arguing that monetary incentives are 
insufcient to retain employees in the long term, 
especially in knowledge-based institutions where 
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intrinsic job motivation, professional identity, and 
institutional prestige are paramount (Dogbe et al., 
2025; Magaji et al., 2025; Makumbe, 2025). 
Researchers like Holban and Bedrule-Grigoruţ� 
(2025) and Mokoena et al. (2022) have highlighted 
that career growth and recognition, and positive 
work conditions, are more likely to impact 
retention than wages. This result, nevertheless, is 
opposite to studies conducted in a private 
university environment, including Foley (2020) 
and Holban and Bedrule-Grigoruţ� (2025), which 
found that competitive pay had a signicant 
positive impact on staff performance and 
retention. 

The results of the second hypothesis depict that the 
transparency in recruitment does not have a 
statistically signicant effect on employee 
retention. Even though procedural justice and 
organisational legitimacy revolve around 
transparency in recruitment and promotion, this 
aspect does not seem to have a direct impact on 
employees '  long-term attachment to the 
university. The implication is that equitable and 
transparent recruitment procedures might shape 
initial impressions of institutional trustworthiness 
but do not always lead to loyalty. This result is also 
consistent with Leontes's (2024) stance, which 
found that, despite the relevance of structured HR 
practices, their application is inconsistent in most 
cases, and bureaucratic limitations tend to 
undermine their effectiveness in the long term in 
the context of a public university. Moreover, 
Deogaonkar (2026) noted that systemic issues in 
public institutions are also more signicant 
contributors to workforce instability than 
recruitment processes. Accordingly, even when 
hiring processes are regarded as fair, staff 
members might still view an escape option should 
the overarching institutional circumstances not 
improve.

Conclusion and Recommendations

This research aims to explore how competitive 
remuneration and recruitment transparency affect 
employee retention at the University of Ilorin. The 
research concludes that these factors are important 
in attracting employees; however, individually, 
they do not guarantee long-term retention, as 
employees also consider career development, 

organisational support, and recognition when 
deciding to stay in their institution. The research 
determined that institutions of higher learning 
must be more comprehensive in their talent 
management, encompassing compensation, clear 
recruiting, professional development, mentoring, 
and favourable working conditions.  The 
researchers advised universities to adopt holistic 
plans that include systemic promotion programs, 
non-nancial rewards, and collaborative 
management measures to boost staff dedication, 
trust, and retention in the long term.
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Abstract

Cybercrime also known as 'yahoo-yahoo' has emerged as a critical challenge 
affecting Nigerian youth, evolving into ritualistic (yahoo Plus) forms. Driven 
by unemployment, poverty, and eroding moral values, cybercrime persists 
despite the 2015 Cybercrimes Act and EFCC enforcement, damaging 
Nigeria's international reputation and perpetuating poverty cycles. 
Religious institutions (churches, mosques, African Traditional Religion 
centers) serve as moral custodians with unique inuence over youth values, 
offering alternative success pathways through moral education and 
mentorship. However, empirical evidence of faith-based interventions at 
local government levels remains limited. This mixed-methods study 
examined religious leaders' roles in curbing cybercrime among 297 youths in 
Odogbolu Local Government Area, Ogun State, using surveys and 
interviews with Christian, Islamic, and ATR leaders. Findings identify 
unemployment, peer inuence, and materialism as primary drivers, with 
males and younger respondents showing greater tolerance. Religious 
institutions actively combat cybercrime through youth seminars, Friday 
khutbahs, and communal counseling, though impact remains moderate due 
to economic hardship and social media inuences. The study concludes that 
sustainable reduction requires integrated approaches combining religious 
moral guidance with economic interventions and multi-stakeholder 
collaboration, providing localized empirical evidence for policymakers and 
community stakeholders.

Keywords: Cybercrime, Christian Religion Leaders, Islamic Religion 
Leaders, Traditional Religion Leaders, Youth

Introduction

Cybercrime, popularly referred to as 'Yahoo-Yahoo' in Nigeria, has become a 
critical social issue, particularly among the youth. This internet fraud is 
primarily driven by socio-economic challenges such as unemployment, 
poverty, and the desire for material wealth (Ogunmefun, Akinpelu & Aluko, 
2025). In some extreme cases, it has escalated into 'Yahoo Plus', a term used 
when ritual practices are employed to enhance fraudulent activities. 
Odogbolu, a town in Ogun State, mirrors the national rise in youth 
cybercrime, driven by multiple socio-economic and cultural factors. High 
youth unemployment and limited job opportunities push many toward 
online fraud to survive (National Bureau of Statistics, 2023). Peer pressure 
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and the allure of quick wealth further fuel this 
trend, especially as youths are inuenced by the 
extravagant lifestyles of successful fraudsters 
(Adewale & Adegoke, 2020). The erosion of moral 
and religious values (Okeshola & Adenaike, 2018), 
combined with the widespread availability of 
internet access and digital tools (Ojedokun & 
Eraye, 2012), makes cybercrime more accessible. 
Additionally, weak law enforcement (Ogwezzy, 
2021) and the societal glorication of wealth 
regardless of its source have normalized 
fraudulent behaviour among many young 
Nigerians (Uche, 2017).

Youths involved in cybercrime often suffer from 
emotional and psychological distress. The 
constant need to stay ahead of law enforcement, 
alongside the fear of being caught or exposed, can 
lead to anxiety, stress, and depression (Bello & 
Ogunwale, 2024). Furthermore, the lack of 
fulllment in pursuing fraudulent activities 
instead of legitimate, meaningful careers often 
leaves these individuals with feelings of emptiness 
and guilt. Engaging in cybercrime also deprives 
youths of valuable skills that are essential for long-
term career success. Many young individuals 
abandon education and vocational training to 
focus on cybercrime, which hinders their ability to 
gain meaningful employment later in life 
(Ogunleye, 2024).

Beyond criminal consequences, ritualistic 
cybercrime causes severe health effects. Practices 
involving harmful substances, self-harm, and 
dangerous environments lead to infections, 
physical ailments, and death (Owolabi, 2024). 
Violent rituals cause PTSD, paranoia, and 
psychiatric conditions, while psychoactive 
substance use creates addiction (Bello & 
Ogunwale, 2024; Ogunleye, 2024).

Cybercrime has far-reaching consequences on 
Nigeria's international reputation. The country has 
been increasingly stereotyped as a global hotspot 
for internet fraud, drawing scrutiny from 
international regulatory bodies, law enforcement 
agencies, and foreign governments. According to 
Adegoke, Adejumo & Oyeniyi (2024), the 
proliferation of cybercrime has contributed to the 
stigmatization of Nigerian citizens, with many 
facing discrimination in international business 

transactions, visa applications, and professional 
collaborations. This negative perception extends 
to Nigeria's nancial institutions, as global banks 
and payment  plat forms impose  s t r ic ter 
regulations and compliance checks on Nigerian-
based transactions. The long-term effects of 
Nigeria's association with cybercrime include 
reduced foreign investment, loss of business 
opportunities, and diminished trust in Nigerian 
professionals and enterprises (EFCC, 2023).

T h e  N i g e r i a n  g o v e r n m e n t  e n a c t e d  t h e 
Cybercrimes (Prohibition, Prevention, etc.) Act 
2015, criminalizing identity theft, online fraud, 
and cyberstalking. The EFCC conducts regular 
enforcement operations, while the National 
Cybersecurity Policy and Strategy strengthens 
digital infrastructure. Financial institutions 
employ AI fraud detection,  multi-factor 
authentication, and biometric verication 
(Nigerian Communications Commission, 2024; 
Central Bank of Nigeria, 2023). Additionally, 
telecommunications companies collaborate with 
r e g u l a t o r y  b o d i e s  t o  b l o c k  s u s p i c i o u s 
communications and shut down fraudulent 
websites (NCC, 2024).

In light of these issues, religious leaders within 
institutions such as the Churches, the Mosques, 
and African traditional religions centres hold 
unique and inuential positions in shaping 
society's moral compass. As spiritual guides and 
community leaders, they are well-positioned to 
provide the necessary ethical frameworks to 
discourage youths from engaging in cybercrime 
(Ali, 2023). The Church, Mosque, and African 
traditional religion centre serve as places of 
worship and hubs for community development 
and rehabilitation (Okeshola & Adenaike, 2018). 
Babatunde and Makanju (2019) argue that 
religious leaders have historically played a pivotal 
role in addressing societal vices, and their 
involvement in combating cybercrime can have a 
signicant impact.

Given the rising prevalence and evolving 
complexity of cybercrime among youths in 
Odogbolu Local Government Area, coupled with 
its deep-rooted socio-economic, psychological, 
and moral implications, there is a compelling need 
for context-specic and community-driven 
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interventions. While existing studies have largely 
emphasized legal frameworks and economic 
factors, insufcient attention has been paid to the 
grassroots inuence of religious leaders who serve 
as key moral authorities and social inuencers 
within local communities. Their strategic position 
within churches, mosques, and traditional 
religious institutions provides a unique platform 
for value reorientation, behavioural regulation, 
and youth mentorship. However, empirical 
evidence on the effectiveness and scope of such 
faith-based interventions at the local government 
level remains limited. Therefore, this study is 
justied in seeking to bridge this gap by 
systematically examining the roles and impact of 
religious leaders in curbing cybercrime among 
youths in Odogbolu, thereby contributing to both 
academic discourse and policy formulation aimed 
at addressing this pressing social challenge.

Statement of the Problem

Despite governmental interventions including the 
Cybercrimes Act of 2015 and EFCC enforcement 
actions, cybercrime persists among Nigerian 
youths with increasing sophistication, while the 
emergence of Yahoo Plus and ritualistic practices 
deepens the moral crisis. Religious leaders across 
Christian, Islamic, and African Traditional 
Religion institutions possess unique capacities to 
inuence youth values through mentorship and 
moral education, yet the empirical effectiveness of 
these faith-based interventions in actually 
reducing cybercrime remains inadequately 
documented at the local government level, 
creating a critical gap in understanding how 
religious guidance translates into measurable 
behavioral  change among at -r isk  youth 
populations.

Objectives of the Study

The general objective of this study is to explore the 
role of religious leaders, specically the Church, 
Mosque, and African traditional religion, in 
curbing cybercrime among youths in Odogbolu 
Local Government. The specic objectives are:

1. To identify the factors driving youths in 
Odogbolu Local Government to engage in 
cybercrime.

2. To investigate the perception of the youths in 
Odogbolu Local Government towards 
cybercrime.

3. To investigate the attitude of the youths in 
Odogbolu Local Government towards 
cybercrime.

4. To nd out the activities of religious leaders on 
the eradication of cybercrime among youths in 
Odogbolu Local Government.

5. To determine the impacts of the activities of 
religious leaders towards the eradication of 
cybercrime among youths in Odogbolu Local 
Government.

Research Questions

The following research questions guide the study 
on the role of religious leaders in curbing 
cybercrime among youths in Odogbolu Local 
Government:

1. What are the factors driving youths in 
Odogbolu Local Government to engage in 
cybercrime?

2. What are the perceptions of youths in 
Odogbolu Local Government towards 
cybercrime?

3. What are the attitudes of youths in Odogbolu 
Local Government towards cybercrime?

4. How are religious leaders involved in 
addressing the issue of cybercrime among 
youths in Odogbolu Local Government?

5. Does the involvement of religious leaders have 
a measurable impact on reducing cybercrime 
a m o n g  y o u t h s  i n  O d o g b o l u  L o c a l 
Government?

Literature Review

Social Learning Theory: Social Learning Theory, 
developed by Albert Bandura (1977), provides 
essential insights into cybercrime propagation. 
The theory posits that individuals acquire 
behaviors through observation, imitation, and 
reinforcement within their social environments. 
Applied to Nigerian youth cybercrime, this 
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framework explains how peer networks function 
as training grounds where experienced fraudsters 
mentor newcomers in hacking techniques, social 
engineering tactics, and evasion strategies. Social 
media platforms amplify this learning process by 
glorifying cybercriminal wealth and lifestyle, 
creating virtual communities where fraudulent 
success receives positive reinforcement. Family 
dynamics contribute when parents unknowingly 
validate cybercrime by accepting nancial support 
from children without questioning its source. 
Adekunle (2023) indicates that cybercrime 
networks often operate informally within 
university communities, where students mentor 
each other on illicit digital activities. Ajayi (2023) 
notes that the glorication of wealth through 
fraudulently acquired means is rampant in digital 
spaces, reinforcing the belief that cybercrime is an 
easy and rewarding venture. The theory suggests 
that effective prevention requires disrupting these 
learning pathways through positive role 
modeling, media literacy education, and 
strengthened parental supervision.

Absolute Moral Theory: Absolute Moral Theory is 
the ethical belief that certain actions are inherently 
right or wrong, regardless of circumstances or 
consequences. It maintains that moral rules are 
universal, xed, and apply to everyone at all times. 
For example, actions such as lying and stealing are 
always considered wrong, even if they might 
produce a good result, while truthfulness and 
honesty are moral duties that must never be 
violated. This theory is closely associated with 
Deontology, particularly the work of Immanuel 
Kant (1785), who argued that morality is based on 
duty and adherence to universal moral laws. His 
idea of the categorical imperative emphasizes that 
individuals should act only according to principles 
that can be universally applied. Other key 
proponents include Thomas Aquinas (1274), 
William of Ockham (1347), and St. Augustine 
(430), who all upheld the view that moral 
principles are absolute and unchanging. Adesina 
(2023) and Ogunlade (2020) demonstrate that 
churches, through sermons, youth programs, and 
mentorship, reinforce these ethical standards, 
guiding youths toward lawful and socially 
responsible behaviours.

Empirical Evidence and Research Gaps

Research conrms cybercrime's socio-economic 
drivers. Ojedokun (2018) established signicant 
relationships between peer inuence and fraud 
participation among university students. 
Adeyemi and Ogunwale (2022) found 72% of 
unemployed youths viewed cyber fraud as 
economically viable, with 30% involved in rituals. 
Tade's (2019) investigation across six tertiary 
institutions revealed that 70% of respondents were 
aware of cyber fraud operations, with 42% 
personally knowing individuals engaged in Yahoo 
Plus. The study highlighted that nancial 
insecurity, peer pressure, and the perceived 
inefcacy of legal employment were key 
motivators for engaging in cyber fraud.

Studies examining the effects of cybercrime 
provide crucial empirical grounding. Olumide 
and Adebayo (2021) analyzed the nancial 
implications of cyber fraud in the Nigerian 
banking sector, revealing that Nigerian banks 
collectively lost billions of naira due to cyber-
related crimes, including phishing scams, 
unauthorized transactions, and hacking attempts. 
Adebanjo (2021) reviewed cases of cybercrime 
prosecutions under Nigeria's Cybercrimes 
(Prohibition, Prevention, etc.) Act of 2015, nding 
that many young people convicted of cyber fraud 
faced severe prison sentences, loss of assets, and 
long-term criminal records, which limited their 
future employment opportunities.

Research on Yahoo Plus and the moral crisis offers 
disturbing empirical insights. Owolabi (2024) 
highlights that Yahoo Plus represents a severe 
distortion of traditional values, where young 
individuals engage in extreme and unethical 
practices to attain nancial success. Adegoke and 
Salawu (2023) conducted a study involving 200 
university students and cybercrime offenders in 
correctional facilities, revealing that nearly 35% of 
self-identied cyber fraudsters admitted to 
incorporating spiritual elements into their 
schemes. Ogunyemi (2021) documented the 
ritualistic components of Yahoo Plus through in-
depth interviews with former Yahoo Boys, nding 
that 60% of respondents admitted to using charms, 
incantations, or ritual sacrices to enhance the 
effectiveness of their scams. Adebanjo and Yusuf 
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(2022) examined the psychological impact of 
Yahoo Plus on victims, surveying 120 victims of 
cyber fraud and nding that 45% reported 
experiencing psychological trauma, including 
paranoia, nancial distress, and trust issues.

Studies examining the intersection of cybercrime, 
ritual practices, and African Traditional Religion 
provide important clarications. Tade (2023) 
examined the intersection of cybercrime and ritual 
practices among Nigerian youth, with a survey 
conducted across six states with high cybercrime 
prevalence revealing that 40% of self-identied 
Yahoo Boys admitted to incorporating ritual 
elements into their fraudulent activities. Owolabi 
(2024) explored the use of ATR symbols in Yahoo 
Plus ri tuals  through interviews with 15 
spiritualists and 25 cybercriminals, indicating that 
70% of cyber-fraud-related rituals involved 
symbols misattributed to ATR, such as charms, 
incantations, and ancestral invocations. However, 
traditional practitioners unanimously condemned 
these practices, arguing that they distort ATR's 
ethical teachings.

Studies examining religious institutional 
responses show promising but limited impacts. 
A d e b o y e  ( 2 0 2 3 )  e x a m i n e d  f a i t h - b a s e d 
rehabilitation programs for ex-cybercriminals, 
surveying  200  former  Yahoo Boys  who 
participated in church-led vocational training 
programs and nding that 68% successfully 
transitioned to legitimate businesses. Abdulrazaq 
(2023) focused on Islamic organizations' role in 
discouraging cyber fraud, with surveys conducted 
in ve Northern Nigerian states revealing that 74% 
of respondents acknowledged attending mosque 
sermons condemning cybercrime, and 60% of 
young men enrolled in Islamic nancial literacy 
programs reported a shift towards Sharia-
compliant business models as an alternative to 
cyber fraud.

Research on multi-level governance approaches 
provides policy-relevant empirical data. Adetunji 
(2023) conducted a policy evaluation of the 
Cybercrimes (Prohibition, Prevention, etc.) Act of 
2015, assessing its enforcement effectiveness 
through a review of 200 cybercrime-related cases 
from 2015 to 2023, which revealed that only 35% 
resulted in convictions, indicating enforcement 

weaknesses due to corruption, bureaucratic 
d e l a y s ,  a n d  i n a d e q u a t e  t e c h n o l o g i c a l 
infrastructure. Eze (2024) examined state 
government efforts to combat cybercrime, with a 
survey of 15 state cybersecurity agencies nding 
that only 5 states had active cybercrime awareness 
programs, with Lagos State leading in localized 
campaigns.

However, signicant research gaps persist. Most 
studies examine religious interventions at national 
or regional levels, neglecting localized contextual 
factors that shape implementation effectiveness. 
L i m i t e d  e m p i r i c a l  w o r k  q u a n t i  e s  t h e 
comparative efcacy of different faith traditions' 
approaches. The interaction between religious 
moral education and structural economic 
interventions remains underexplored. This study 
addresses these gaps by providing granular 
analysis of religious leader activities and impacts 
within a specic local government area, enabling 
nuanced understanding of how faith-based 
interventions operate in community contexts.

Methodology

This study employed a mixed-methods research 
design that integrated quantitative and qualitative 
approaches to comprehensively assess the role of 
religious leaders in curbing cybercrime among 
youths in Odogbolu Local Government Area, 
Ogun State, Nigeria. The mixed-methods 
paradigm was selected to enable both statistical 
generalization across youth populations and deep 
interpretive understanding of religious leaders' 
perspectives and intervention strategies.

The quantitative component utilized a descriptive 
survey design to collect standardized data from 
youth respondents regarding their perceptions, 
attitudes, and experiences of cybercrime and 
religious institutional inuence. Complementing 
this, the qualitative component employed 
phenomenological interviewing to elicit rich, 
contextualized narratives from religious leaders 
about their intervention experiences, challenges, 
and observed outcomes.

The study population encompassed all religious 
institution leaders, including pastors, imams, and 
traditional priests along with youth members 
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attending various religious institutions in 
Odogbolu Local  Government Area.  This 
population was deliberately selected because the 
area reportedly exhibits high youth cybercrime 
prevalence, particularly among tertiary institution 
students attending religious centers near 
campuses. The specic communities of Ijagun, 
Imawaje, Ijele, Ososa, and Omu were purposively 
chosen based on their substantial  youth 
populations and documented cybercrime 
concerns.

Sampling procedures combined purposive and 
v o l u n t e e r  t e c h n i q u e s  t o  a c h i e v e  b o t h 
representativeness and practical accessibility. 
Religious leaders were purposively selected to 
ensure representation across Christian, Islamic, 
and African Traditional Religion institutions, 
yielding three key informants: one pastor from 
Redeemed Christian Church of God Jesus Only 
Parish in Imaweje, one imam from Tasued Central 
Mosque in Ijagun, and one traditional priest from 
Ososa Community Shrine.

Youth respondents were recruited through 
volunteer sampling at selected religious 
institutions, with a total sample size comprising 
297 youths distributed as follows: Redeemed 
Christian Church of God Jesus Only Parish 
Imaweje (57 respondents), Saint Paul Anglican 
Church Omu (50 respondents), Redeemed 
Christian Church of God Jehovah Nissi Ijele (55 
respondents), Tasued Central Mosque Ijagun (65 
respondents), and Ososa Central Mosque (70 
respondents).

Data collection instruments included a structured 
questionnaire titled Religious Institutions and 
Cybercrime Among Youths Questionnaire 
(RICTAYQ) and an interview guide designated 
'Religious Institutions and Cybercrime Among 
Youths Interview Guide' (RICTAYIG). The 
questionnaire contained demographic items and 
25 Likert-scale items addressing factors driving 
cybercrime, youth perceptions and attitudes, 
religious leader activities, and intervention 
impacts. Both instruments underwent face and 

Results

Table 1 : Demographic Characteristics (N = 297)

Variable  Category  Frequency  Percentage  

Gender  Male  164  55.2%  

 Female  133  44.8%  

Age  18 –25 years  188  63.3%  

 26 –33 years  79  26.6%  

 Above 33 years  30  10.1%  

Religion  Christianity  161  54.2%  

 Islam  136  45.8%  

 

The sample predominantly comprised young adults (63.3% aged 18–25), the demographic most susceptible to 
cybercrime involvement.
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content validity review by the project supervisor, 
departmental lecturers, and measurement and 
evaluation experts at Tai Solarin University of 
Education.

Reliability testing occurred through pilot studies 
before main data collection. The questionnaire was 
administered twice to 30 youths in Ilese 
community with test-retest correlation using 
Cronbach's Alpha yielding a coefcient of 0.82, 
indicating high internal consistency. Interview 
guide reliability was established through expert 
evaluation and pilot testing with three religious 
leaders.

Data collection proceeded over two weeks 
following acquisition of an introduction letter 
from the Department of Sociological Studies at Tai 

Solarin University of Education. The researcher 
and trained assistants conducted face-to-face semi-
structured interviews with religious leaders, 
obtaining informed consent and audio-recording 
with permission supplemented by detailed eld 
notes.

Quantitative data analysis utilized SPSS Version 
26, employing independent t-tests for two-group 
comparisons such as gender differences and 
Analysis of Variance (ANOVA) for multi-group 
comparisons such as age or religious category 
differences, with the signicance level set at 0.05. 
Qualitative data underwent thematic analysis 
with responses coded and grouped under major 
themes including perception of cybercrime, moral 
t each ings ,  in te rvent ion  s t ra teg ies ,  and 
implementation challenges.

Research Question 1: Factors Driving Youths into Cybercrime

Group N Mean  SD  F -Value  P -Value  

Christians  161 3.64  0.79  4.271  0.015*  

Muslims 136 3.42  0.83    

 

Table 2: Factors Driving Cybercrime by Religion

Source: Field Survey (2026)

Signicant difference found (p < 0.05). Christians emphasized economic hardship more strongly; Muslims 
highlighted moral laxity and weak parental guidance.

Qualitative insight: The Christian pastor noted youths reframing fraud as "wisdom in hardship"; the imam 
observed moral rationalization comparing cybercrime favorably to physical theft; the traditional priest cited 
"moral erosion and loss of respect for elders."

Research Question 2: Youth Perception of Cybercrime
Table 3: Perception by Gender

Gender  N Mean  SD  T -Value  P -Value  

Male 164 3.71  0.67  2.983  0.003*  

Female 133 3.44  0.74    

 Source: Field Survey (2026)
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Males showed signicantly more permissive attitudes, often justifying cybercrime as "smart" responses to 
hardship; females expressed stronger moral disapproval.

Research Question 3: Youth Attitude Toward Cybercrime

Table 4: Attitude by Age Group

Age Group N Mean SD F-Value  P-Value  

18–25 years 188 3.62 0.74 5.107  0.007*  

26–33 years 79 3.40 0.77   

Above 33 years 30 3.18 0.81   

 Source: Field Survey (2026)

Younger respondents (18–25) showed signicantly greater tolerance, viewing cybercrime as survival 
mechanisms; older groups emphasized immorality.

Research Question 4: Religious Leader Activities

Table 5: Activities by Religious Group

Group N Mean SD  F-Value  P-Value  

Christians 161 3.78 0.68  6.552  0.002*  

Muslims 136 3.42 0.73    

 
Source: Field Survey (2026)

Christians reported higher engagement through structured youth seminars and Bible studies; Muslims cited 
Friday khutbahs and parental sensitization.

Qualitative ndings: The pastor described "integrity and godly prosperity" teachings; the imam reported 
Friday sermons and mosque-community elder partnerships; the traditional priest explained communal 
meetings and ancestral warnings against deceit.

Research Question 5: Impact of Religious Interventions

Table 6: Impact by Gender

Gender N Mean SD  T-Value  P-Value  

Male 164 3.56 0.73  1.998  0.047*  

Female 133 3.39 0.71    

 Source: Field Survey (2026)
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Males rated effectiveness higher, though both 
groups gave qualied assessments. Impact was 
moderate, youths active in religious programs 
showed lower cybercrime engagement, but effects 
were mediated by family support, peer networks, 
and economic stability.

Implementation challenges identied: Social 
media countervailing inuence (pastor); hunger 
and peer pressure overriding messages (imam); 
urban inuence eroding traditional controls 
(traditional priest).

Discussion of Results

Findings reveal complex economic, social, and 
moral factors driving cybercrime among 
Odogbolu youths, with religious institutions 
playing meaningful but constrained roles. The 
ndings reveal that unemployment, peer 
inuence, materialism, and internet culture are the 
predominant drivers of youth cybercrime in 
Odogbolu LGA. Signicant differences emerged 
between Christian and Muslim respondents (F = 
4.271, p = 0.015), with Christians emphasizing 
economic hardship and Muslims stressing moral 
laxity and weak parental guidance. This is 
supported by Okonkwo and Okafor (2022), who 
found that economic deprivation and weakened 
moral frameworks jointly predict cybercrime 
involvement among Nigerian youths, and further 
corroborated by Olowu and Fashion (2022), who 
established that peer socialization within 
economically deprived communities signicantly 
accelerates youth entry into cybercrime. Nwosu 
and Eze (2022) similarly found that religious and 
family moral instruction loses competitive 
i n  u e n c e  w h e n  y o u t h s  f a c e  p r o l o n g e d 
unemployment. Qualitative ndings reinforced 
this position, with religious leaders unanimously 
identifying joblessness and value degradation as 
root causes, and the pastor noting that youths 
increasingly reframe cybercrime as pragmatic 
survival rather than moral transgression. 
However, Adewale and Mustapha (2023) partially 
challenge this structural interpretation, arguing 
that moral agency remains considerably intact 
among Nigerian youths even under economic 
pressure, suggesting that volitional factors 
deserve greater weight alongside structural 
explanations.

Gender signicantly inuenced cybercrime 
perception (t = 2.983, p = 0.003), with males (Mean 
= 3.71) displaying greater tolerance than females 
(Mean = 3.44). This aligns with Eze and Ojo (2022), 
who established that male youths in southern 
Nigeria are disproportionately socialized into 
cybercrime through provider-role pressures and 
male-dominated peer networks. Adewumi (2022) 
further supports this, nding that masculinity 
narratives tied to wealth display intensify male 
susceptibility to cybercrime rationalization. 
Salami and Adebayo (2023) corroborate the gender 
pattern, conrming that females consistently 
demonstrate stronger moral disapproval of 
cybercrime across Nigerian communities, 
reinforcing the need for gender-sensitive 
intervention strategies. Age also signicantly 
inuenced attitudes (F = 5.107, p = 0.007), with 
younger respondents (18–25) exhibiting greater 
tolerance, consistent with Adewumi (2022), who 
found that younger Nigerian cohorts exposed to 
digital peer cultures experience accelerated 
erosion of traditional moral restraints, and with 
Ojedokun and Hassan (2022), who observed that 
the normalization of cybercrime within youth 
digital spaces has become self-reinforcing across 
age cohorts.

Religious institutions demonstrated active but 
differentiated engagement (F = 6.552, p = 0.002). 
Christian churches employed structured youth 
fellowships and integrity-focused teachings; 
Muslim institutions utilized Friday khutbahs and 
sensitization programs; traditional institutions 
deployed communal counseling and ancestral 
sanctions. Despite shared moral objectives, all 
leaders acknowledged that economic hardship, 
peer pressure, and social media systematically 
undermine their efforts. This is consistent with 
Chinonso and Okafor (2021), who noted that faith-
based interventions in Nigeria face structural 
l imitations when broader socioeconomic 
conditions remain unaddressed. Ugochukwu and 
Nweze (2023) further support this, nding that 
religious institutions which integrate digital 
literacy into their programming demonstrate 
measurably stronger behavioral inuence over 
youth cybercrime attitudes, while Adebisi and 
Lawal (2022) conrm that interfaith collaboration 
amplies the collective moral reach of religious 
institutions beyond what any single faith tradition 
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can achieve independently. Olawale and Ibrahim 
(2023) similarly establish that community-based 
religious programming is most effective when 
coordinated with family structures and local 
governance frameworks.

Religious impact was moderate but meaningful (t 
= 1.998, p = 0.047; Means 3.39–3.56), with males 
rating religious interventions slightly higher, 
suggesting that economically framed moral 
teachings resonate more strongly with male 
audiences. This is supported by Nwosu and Eze 
(2022), who found that religiously anchored 
mentorship programs reduce deviant tendencies 
among male youth when paired with livelihood 
interventions, and by Adeyemi and Obi (2023), 
who conrmed that faith-based programs 
incorporating vocational and entrepreneurship 
components record signicantly higher behavioral 
change outcomes among at-risk youth. Eze and 
Iwu (2023) further demonstrate that faith 
institutions leveraging social media platforms for 
moral campaigns effectively extend their inuence 
t o  d i g i t a l l y  a c t i v e  y o u t h  p o p u l a t i o n s . 
Nevertheless, Ugochukwu and Nweze (2023) 
caution that without sustained structural support 
from government and families, even well-
designed religious interventions produce only 
short-term behavioral change, underscoring the 
need for holistic strategies. The study therefore 
concludes that sustainable intervention against 
youth cybercrime demands an integrated 
approach combining moral education, economic 
reform, family engagement, digital literacy, and 
interfaith collaboration.

Conclusion

This study demonstrates that cybercrime among 
Odogbolu youths constitutes a complex social 
problem rooted in economic hardship, peer 
inuence, and moral weakening. Religious leaders 
across Christian, Islamic, and African Traditional 
Religion institutions actively combat this 
phenomenon through diverse moral education 
strategies. However, their impact remains 
moderate due to persistent unemployment, 
poverty, and digital culture inuences that 
undermine religious messaging. The ndings 
support theoretical propositions that cybercrime 
results from learned behaviors and social 

environmental factors rather than individual 
moral failure alone. Religious institutions provide 
essential moral counter-narratives but cannot 
single-handedly overcome structural economic 
deciencies or technological cultural shifts. 
Sustainable cybercrime reduction requires 
integrated approaches combining religious moral 
guidance with economic opportunity creation and 
strengthened family-community networks.

Recommendations

Based on the ndings of the study, the following 
recommendations are made:

1. Intensify Interfaith Collaboration: Religious 
institutions should develop joint campaigns, 
youth seminars, and community programs 
emphasizing shared values of integrity and lawful 
livelihood. Interfaith coordination amplies 
messaging and demonstrates unied community 
standards against cybercrime.

2. Integrate Moral Education into Higher 
Learning: Educational institutions should 
incorporate moral and religious education into 
curricula, building ethical foundations that resist 
deviant rationalizations. University-based 
interventions are critical given cybercrime 
concentration among tertiary students.

3. S t rengthen Family  and Community 
Monitoring: Parents and community leaders must 
assume active monitoring and guidance roles, 
strengthening family values and community 
support systems against negative peer and media 
inuences. Religious institutions should provide 
parenting education and family counseling.

4. Leverage  Social  Media  for  Posi t ive 
M e s s a g i n g :  R e l i g i o u s  a n d  g o v e r n m e n t 
institutions should use digital platforms for moral 
campaigns, disseminating ethical messages and 
reformed youth testimonies. Counter-narratives 
must occupy the same digital spaces where 
cybercrime glorication occurs.

5. Combine Punishment with Rehabilitation: 
Law enforcement policies should ensure offender 
reformation through religious counseling, 
vocational training, and mentorship rather than 
mere penalization. The 68% success rate for 
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church-led vocational programs (Adeboye, 2023) 
supports rehabilitation investment.
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Abstract

The integration of machine learning (ML) with the Internet of Things (IoT) 
technologies represents a critical advancement in the development of 
intelligent systems. This paper explores the cooperative interplay between 
ML and IoT to create systems that autonomously process data, make 
decisions, and optimize operations across diverse domains. With appli-
cations ranging from healthcare and transportation to smart cities and 
industrial automation, the cooperation of ML and IoT has revolutionized the 
efciency and scalability of modern systems. The paper reviews state-of-the-
art ML techniques and their applications, proposes an architecture to 
facilitate this coop-eration, and discusses the results and implications of 
integrating these technologies. This study aims to provide a comprehensive 
understanding of ML-IoT cooperation, address challenges, and offer a 
framework for future innovation.

Keywords : Machine Learning, Internet of Things, Intel-ligent Systems, 
Autonomous Operations, Predictive Analytics, Smart Cities, Industrial 
Automation, Healthcare, Reinforcement Learning, Edge Computing

Introduction

The evolution of intelligent systems is driven by their ability to process and 
act autonomously on vast amounts of informa-tion. IoT has emerged as a 
foundational technology enabling such systems, connecting devices, and 
collecting data in real time from diverse sources. Meanwhile, ML has 
established itself as a key analytical approach, capable of uncovering 
patterns, predicting outcomes, and making data-driven de-cisions. Together, 
these technologies form the backbone of intelligent systems capable of 
operating autonomously in areas such as healthcare, transportation, and 
urban management Breiman(2001). The IoT continuously generates data 
through sensors embed-ded in devices, infrastructures, and environments. 
However, these data require signicant computational capabilities for an 
effective analysis. ML complements IoT by transforming raw data into 
actionable insights through supervised learning, unsupervised learning, and 
reinforcement learning. As IoT scales, ML plays an increasingly critical role 
in enhancing efciency and reducing latency.

Problem Statement

Despite their promising potential, ML and IoT systems face several 
challenges when integrated:

• Scalability: IoT systems generate vast amounts of hetero-geneous data, 
which can overwhelm traditional analytics pipelines.
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• Latency: Many IoT applications require real-
time analy-sis, but existing ML architectures 
o f t e n  d e p e n d  o n  c l o u d  c o m p u t i n g , 
introducing delays.

• Security: Data collected by IoT devices can be 
sensitive, necessitating robust encryption and 
privacy-preserving ML approaches. These 
cha l lenges  h ighl ight  the  need  for  a 
comprehensive framework that optimally 
integrates ML with IoT to overcome existing 
limitations.

Objectives

The objectives of this paper are to:

• To analyze the state-of-the-art ML 
techniques applied in IoT systems.

• To propose a robust architecture that 
addresses scalability, efciency, and 
security.

• To highlight real-world applications and 
evaluate their re-sults.

• To discuss challenges, implications, and 
future research directions in ML-IoT 
systems.

Related Work

A. ML Techniques in IoT : Numerous studies 
have investigated the role of ML in IoT systems. 
Supervised learning, particularly techniques like 
decision trees and support vector machines, has 
been widely applied in predictive maintenance 
and anomaly detection. Un-supervised learning, 
such as clustering algorithms, is employed to 
group similar device behaviors and identifying 
hidden pat-terns in data streams. Reinforcement 
learning (RL) is gaining traction for dynamic 
applications like autonomous vehicles and energy 
optimization in smart grids.

B. Challenges in ML-IoT Integration : Previous 
research highlights several challenges, including:

• Heterogeneity: IoT devices differ in terms of 
data for-mats, protocols, and capabilities, 
complicating ML model deployment.

• Computational Constraints: Many IoT 
devices lack the processing power to run 
complex ML models locally.

• Data Privacy: Transmitting sensitive data to 
centralized cloud servers for ML analysis 
raises privacy concerns.

C. Existing Frameworks : Most frameworks for 
ML-IoT integration rely heavily on centralized 
cloud computing Jan et al (2016). While this 
approach supports computationally intensive 
tasks, it suffers from high latency and dependency 
on network reliability. Recent advancements in 
edge computing and federated learning aim to 
address these shortcomings by enabling 
distributed ML across IoT devices. Below is the 
extended Methodology section, providing a 
detailed explanation of the approach, techniques, 
and methods used in the research.

Methodology

The proposed methodology focuses on the 
seamless integra-tion of Machine Learning (ML) 
and Internet of Things (IoT) technologies to 
develop intelligent systems that are scalable, 
efcient, and secure Jiang (2020). This section 
details the layered architecture, data ow, specic 
ML techniques employed, and implementation 
strategies.

A. Proposed Architecture

The architecture comprises three primary layers 
—Percep-tion, Edge, and Cloud—each fullling 
distinct roles in the data collection, processing, and 
decision-making pipeline.

1) Perception Layer: The perception layer is the 
foundation of the ML-IoT system, comprising 
IoT devices and sensors that capture raw data 
from the physical environment. This includes 
data such as:

• Environmental metrics (e.g., temperature, 
humidity, air quality).

• Machine-specic parameters (e.g., vibration, 
pressure, wear indicators in industrial 
equipment).

• Human health data (e.g., heart rate, oxygen 
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saturation).

Role of Perception Layer

• Collects high-resolution data in real-time from 
heteroge-neous sources.

• Sends data to the edge layer for preprocessing, 
ensuring minimal latency.

• Incorporates lightweight security protocols to 
encrypt sensitive data during transmission.

2) Edge Layer: The edge layer is the intermediary 
between IoT devices and the cloud. It 
processes data locally using lightweight ML 
models, reducing the load on centralized 
systems and minimizing latency.

Key Features

• Bandwidth Optimization: Only processed or 
critical data is sent to the cloud, reducing 
network congestion.

2) Cloud Layer: The cloud layer performs 
advanced an-alytics on aggregated data from 
t h e  e d g e .  I t  i s  d e s i g n e d  t o  h a n d l e 
computationally intensive tasks such as deep 
learning, long-term storage, and system-wide 
coordination.

Key Features

• Data Integration: Combines information from 
multiple edge devices for holistic analysis.

• Model Training and Updates: Trains complex 
ML mod-els using large-scale datasets and 
sends updated models to edge devices.

• Insight Generation: Provides actionable 
recommenda- t ions  and sys tem-wide 
optimization strategies.

B. Data Flow Representation

 The data processing pipeline in the proposed 
a r c h i t e c t u r e  c a n  b e  m a t h e m a t i c a l l y 
represented as:

Fig. 1. Proposed Architecture

• Preprocess ing :  Noise   l ter ing ,  data 
normalization, and feature extraction.

• Anomaly Detection: ML models such as 
decision trees and k-means clustering identify 
outliers or unusual pat-terns.

• Preliminary Inference: Simple predictions or 
classica-tions are performed, such as 
identifying a machine at risk of failure.

Advantages

• Reduced Latency: Real-time insights can be 
generated locally without relying on the cloud.

O  = f (f (D )),t cloud edge t

where:

Dt : Data captured by IoT devices at time tt. fedges : 
Functions performed at the edge layer fcloud : 
Functions performed at the cloud layer ot : Final 
output.

C. Machine Learning Techniques

Various ML techniques are employed in the 
framework, tailored to specic applications and 
data characteristics.

1) Supervised Learning: Supervised learning 
models are trained using labeled datasets and 
are primarily used for predictive tasks such as:

• Predictive Maintenance: Random forests and 
support vector machines analyze historical 
sensor data to predict equipment failures.

Ÿ Demand Forecasting: Regression models 
forecast energy consumption or product 
demand Jan(2002)
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where;

xx: Input features (e.g., IoT sensor readings).

yy: Target variable (e.g., system state, energy 
demand).

    : Modelparameters    : Randomerror.ϵ

2) Unsupervised Learning: Unsupervised 
learning is used to uncover patterns in unlabeled 
IoT data. Examples include:

• Clustering: K-means or DBSCAN to group IoT 
devices or behaviors.

• Dimensionality Reduction:  Principal 
Component Anal-ysis (PCA) simplies high-
dimensional sensor data for visualization and 
analysis.

3) R e i n f o r c e m e n t  L e a r n i n g  ( R L ) : 
Reinforcement learning optimizes decision-
making in dynamic environments by learn-ing 
policies through trial and error. Key RL 
applications include:

• Trafc Optimization: RL-based systems 
dynamically ad-just trafc signals based on 
real-time data.

• Robotics: Robots equipped with IoT sensors 
learn to perform tasks through interaction 
with their surroundings Alex et al. (2012).

Markov Decision Process (MDP): Reinforcement 
learning problems are typically modeled as MDPs:

where:

SS: State space (e.g., trafc conditions).

AA: Action space (e.g., signal changes).

PP: Transition probabilities between states.

RR: Reward function for evaluating actions.

y: Discount factor for future rewards.

4) Federated Learning: Federated learning 
e n a b l e s  M L  m o d e l  t r a i n i n g  a c r o s s 
decentralized IoT devices without shar-ing 
raw data. This technique enhances privacy and 
reduces network dependency Linet al (2021)

5) Implementation Challenges: Despite its 
advantages, the proposed methodology 
e n c o u n t e r s  s e v e r a l  i m p l e m e n t a t i o n 
challenges:

Resource Constraints

• IoT devices often have limited computational 
power and memory, making it difcult to 
deploy complex ML models at the edge.

• Solution: Use lightweight models such as 
logistic regres-sion or quantized neural 
networks at the edge.

Formula:

y = f (x; θ) + ϵ, y

Fig. 3. Graphical Representation of
a Markov Decision Process (MDP)
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Data Heterogeneity

• IoT devices produce data in varying formats 
and resolu-tions.

• Solution: Implement standardized data 
preprocessing pipelines and protocols to 
ensure compatibility.

Privacy and Security

• Transmitting sensitive data to the cloud poses 
privacy risks.

• Solution: Employ federated learning and 
s e c u r e  c o m m u - n i c a t i o n  p r o t o c o l s 
(e.g.,TLS/SSL).

Real-Time Processing

• Applications such as autonomous vehicles 
require instan-taneous decision-making.

• Solution: Optimize inference models and 
leverage GPUs at the edge.

D. Tools and Technologies

The implementation leverages state-of-the-art 
tools and technologies, including:

• Frameworks: TensorFlow Lite and PyTorch 
Mobile for deploying ML models on IoT 
devices.

• Communication Protocols: MQTT and CoAP 
for ef-cient data transfer.

• Edge Platforms: NVIDIA Jetson and Google 
Coral for on-device computation.

• Cloud Platforms:  AWS IoT Core and 
Microsoft Azure IoT for centralized data 
analytics.

This expanded methodology section provides a 
comprehen-sive explanation of the proposed 
framework, mathematical models, ML techniques, 
and practical implementation strate-gies (Richard 
et al., (2018).

Results

Here is an expanded Results section with more 
detailed discussions and additional examples to 

enrich the analysis.

A. Healthcare Monitoring Systems

In a healthcare setting, IoT wearables, including 
smart-watches and medical devices, were 
integrated with ML al-gorithms to monitor 
patients' vital signs, such as heart rate, oxygen 
levels, and blood pressure. The edge layer agged 
anomalies like irregular heart rhythms in real time, 
while the cloud layer predicted the likelihood of 
critical events based on historical data trends.

Key Outcomes

• Early detection of cardiac anomalies with 95% 
accuracy, reducing emergency hospital visits 
by 20%.

• Real-time alerts enabled faster responses by 
medical personnel, potentially saving lives.

• Patient engagement increased, as users could 
access per-sonalized health insights through 
mobile applications.

The system proved effective in reducing 
healthcare costs and improving patient outcomes 
through preventive care and early interventions.

B. Autonomous Vehicles

An autonomous vehicle system implemented the 
ML-IoT architecture to enhance navigation and 
safety. IoT sensors on the vehicle collected data on 
nearby objects, road conditions, and trafc signals 
Zhans (2023). Reinforcement learning algorithms 
guided the vehicle's decision-making, while 
cloud-based ML models processed aggregated 
data to update driving policies and adapt to new 
environments.

Key Outcomes

• Collision rates decreased by 35% compared to 
human-operated vehicles.

• Route optimization reduced travel times by 
20%.

• Fuel efciency improved by 15%, reducing 
operational costs and environmental impact.

This case study demonstrates how ML-IoT 
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cooperation can enhance the performance and 
safety of autonomous systems, paving the way for 
widespread adoption.

C. Smart Grids for Energy Management

An energy utility company implemented the ML-
IoT frame-work in its smart grid system. IoT-
enabled meters collected data on electricity 
consumption from households and busi-nesses. 
The edge layer applied k-means clustering to 
segment users based on their energy usage 
patterns, while the cloud layer used reinforcement 
learning to optimize energy distribu-tion 
dynamically.

Key Outcomes

• Peak energy demand reduced by 15% through 
load bal-ancing.

• Customer satisfaction improved due to fewer 
outages and stable energy supply.

• Utility revenue increased by 12% through 
targeted pricing strategies and reduced 
operational inefciencies.

This implementation demonstrated the potential 
of ML-IoT systems to balance energy supply and 
demand, improve grid reliability, and support 
renewable energy integration.

D. Trafc Flow Optimization

A metropolitan smart city implemented IoT 
sensors at major intersections to monitor real-time 
trafc density. Using rein-forcement learning 
models deployed on edge devices, trafc signals 
were dynamically adjusted to optimize vehicle 
ow. The system prioritized emergency vehicles 
and minimized congestion during peak hours.

Key Outcomes

• Average commute times reduced by 25%.

• Emissions from idling vehicles decreased by 
18%, con-tributing to sustainability goals.

• The system demonstrated adaptability to real-
time changes in trafc conditions, such as 
accidents or road closures.

This case study highlights the role of ML-IoT 
systems in improving urban mobility, reducing 
environmental impact, and enhancing the quality 
of life for residents.

E. Predictive Maintenance in Industrial IoT

A manufacturing facility implemented the 
proposed ML-IoT framework to monitor the 
health and performance of critical machinery. IoT-
enabled sensors collected data on parameters such 
as vibration, temperature, and acoustic emissions, 
which were analyzed at the edge layer using 
decision tree models to detect anomalies. The 
cloud layer leveraged deep learning to predict 
potential failures based on historical data patterns.

Key Outcomes

• Downtime reduced by 40% due to timely 
maintenance scheduling.

• Maintenance costs decreased by 30% through 
targeted interventions.

• Accuracy in failure prediction improved to 
92%, enabling better resource allocation.The 
system demonstrated that ML-IoT integration 
could op-timize maintenance schedules, 
reduce  equipment  wear ,  and extend 
operational life, providing tangible economic 
and op-erational benets.

F. Performance Metrics Analysis

The performance of the proposed ML-IoT 
architecture was evaluated across various 
applications using the following met-rics:

• Latency: The edge layer reduced data 
processing la-tency by 20% compared to 
cloud-only architectures. This improvement 
was critical for real-time applications like 
healthcare monitoring and autonomous 
vehicles.

• Scalability: MQTT and CoAP for efcient data 
transfer.

• Accuracy: Across all use cases, prediction 
a c c u r a c y  e x c e e d e d  9 0 % ,  w i t h  s o m e 
applications, such as healthcare monitoring, 
achieving up to 95%.
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G. Comparative Analysis

The results underscore the advantages of 
combining edge computing and federated 
learning with cloud-based analytics. The proposed 
framework was compared measures traditional 
cloud-based ML-IoT systems in key areas:

for deploy-ing autonomous systems in various 
domains. Future research should focus on 
enhancing explainability in ML models, exploring 
new use cases, and standardizing communication 
protocols for IoT devices.
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This expanded results section comprehensively 
details out-comes from various domains, 
supported by key performance metrics and 
comparative analyses.

Discussion

A. Implications

The integration of ML and IoT has far-reaching 
implications for industries seeking to enhance 
automation and decision-making. By reducing 
human intervention, these systems enable cost 
savings, improved safety, and better resource 
utilization.

B. Limitations

While the proposed architecture addresses many 
challenges, it is resource-intensive and requires 
signicant initial invest-ment. Additionally, 
federated learning models need further renement 
to match the accuracy of centralized training.

C. Comparison with Existing Work

Unlike traditional cloud-centric frameworks, the 
proposed architecture leverages edge computing 
to minimize latency and ensure real-time 
performance. This design also supports privacy-
preserving computations through federated 
learning.

Conclusion

This paper demonstrates the transformative 
potential of ML-IoT cooperation in creating 
intelligent systems that are scalable, efcient, and 
secure. By addressing key challenges, the 
proposed framework offers a robust foundation 
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Abstract

Suicide is a leading cause of death worldwide, particularly among young 
adults, and remains a major challenge to global prevention efforts. Currently, 
there are no clinically available imagings, laboratory, or biomarker-based 
methods to aid in diagnosis or identify individuals at risk of suicide. As a 
result, suicide detection is increasingly relying on articial intelligence (AI) 
platforms that can analyze large datasets to develop risk algorithms capable 
of predicting suicide trends and identifying at-risk individuals or groups. By 
analyzing social media posts, medical records, and data from mobile devices, 
multidisciplinary approaches that integrate diverse data sources and AI 
techniques can help identify individuals at risk, enabling timely 
interventions.

Keywords : Suicide Prevention, Young Adults, Articial Intelligence, 
Machine Learning, Neural Network, Suicide Prediction, Mental Health, NLP

Introduction

Globally, suicide represents a substantial health burden. According to WHO 
estimates, there were 10.6 suicides for every 100,000 people in 2016, with low- 
and middle-income nations accounting for 80Biological, social, 
psychological, and environmental factors all play a part in suicidal behavior. 
Men- tal health issues play a major role since they can cause extreme dejection 
and emotional suffering, which can make people consider suicide. Suicidal 
thoughts may also be triggered by traumatic events, such as cruelty or the 
death of a loved one. These depressing emotions are frequently made worse 
by feelings of loneliness and social isolation. In addition, people may feel 
helpless and stuck due to marital problems, nancial hardships, and 
persistent physical pain. Shame or feelings of inadequacy can be exacerbated 
by cultural or societal inuences (Fazel et al., 2020)

Traditionally, doctors and therapists used to predict suicide by giving 
patients written questionnaires. Scales designed to represent the risk of 
suicide were created from the responses. The Suicide Intent Scale, the Scale 
for Suicidal Ideation, and the Beck Hopelessness Scale are common 
examples. Their forecasting skills, however, are lacking: According to recent

meta-analyses of hundreds of research conducted over the previous 50 years, 
the capacity to forecast future suicide attempts has consistently been close to 
chance. One important study found that ”all of the scales and tools reviewed 
here had poor predictive value” (Chan, 2016).

Al might improve forecast accuracy and get beyond a lot of the drawbacks of 
conventional suicide screening methods. There are two main categories into 
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which AI-based suicide prediction technologies 
fall: In the rst category, medical records of 
patients are analyzed. It is carried out by medical 
professionals, public health researchers, hospitals, 
government organizations, and healthcare 
systems. The second category focuses on 
analyzing social interaction and consumer 
behavior from social media, Smartphone apps, 
retail purchases, and other non-healthcare-related 
activities (Marks, 2019).

U s i n g  A l g o r i t h m s  F o r  S u i c i d e 
Prevention

AI's capacity to analyze vast amounts of data 
makes it advantageous for identifying individuals 
who are either at danger of developing suicidal 
thoughts or who are already exhibiting them. To 
demonstrate the many AI strategies for suicide 
prevention in the social media setting, here are two 
examples. Developed by a separate research team, 
the Suicide Articial Intelligence Prediction 
Heuristic (SAIPH) can be used on publicly 
accessible Twitter messages. Facebook's suicide 
prevention algorithms, which are now being 
utilized by the corporation to lter members 
within its own social network, serve as the second 
example.

A. Bored To Death: Articial Intelligence 
Research Reveals The Role Of Boredom In 
Suicide Behavior

1) Facial Expression Recognition (FER): AI can 
use a convolution neural network (CNN) to 
examine a person's facial expressions and 
identify whether they show signs of boredom 
(Yao et al., 2020). Based on characteristics 
including eye activity, eyebrow placements, 
and lip movements, a deep learning model 
(such as AffectNet) trained on a sizable dataset 
of facial expressions may categorize emotions 
or boredom.

 How it operates: The person's facial emotions 
are captured on camera. After processing the 
frames, a trained AI model identies facial 
expressions associated with boredom. The 
system may categorize the user's state (e.g., 
bored, happy, focused) based on the analysis.

2) Speech Emotion Recognition (SER): Speech 

patterns, tone, pitch, and pace can all be used 
to identify boredom. Slower speech rate, a 
monotone voice, or hesitancy when speaking 
are all indicators of boredom.

AI models such as recurrent neuralnetworks 
(RNN) or long short-term memory (LSTM) 
networks may process audio input to identify 
emotions based on acoustic parameters like pitch, 
tone, and rhythm by using natural language 
processing (NLP) and audio analysis.

How it operates: The AI hears the person's voice or 
speech. To identify important characteristics (such 
as pitch, loudness, and speed), it examines the 
audio signal. It determines if a person is engaged 
or bored based on these characteristics.

B. Link Between Food Habits and Suicidal 
Tendencies

Although the relationship between eating patterns 
and suic i -  dal  thoughts  is  del icate  and 
complicated, new elds of study in mental health 
are investigating how AI algorithms can examine 
dietary and mental health trends, including 
suicidal thoughts. By analyzing eating behaviors 
and other data, articial intel- ligence (AI) may be 
able to assist in identifying behavioral, emotional, 
and physiological patterns that are associated with 
suicidal ideation.

How it operates: AI natural language processing 
(NLP) models, such as BERT or GPT, are taught to 
interpret the tone of forum postings, social media 
posts, and other publicly accessible content.

These models may recognize negative emotional 
expres- sions (e.g., ”hopeless,” ”worthless,” 
”numb”) as well as key- words or phrases related 
to food (e.g., ”I feel like eating a whole pizza,” ”I 
haven't eaten all day,” and ”I'm constantly eating 
junk food”). After that, the AI can mark posts that 
might be problematic for additional research or 
mental health treatment.

C. AI Techniques to Spot Suicidal Trends 
Caused by Financial Stress

Articial intelligence (AI) systems can be 
developed to track and evaluate a variety of data 
points that show elevated stress levels associated 
with nancial problems and spot warning 
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indications of suicidal thoughts.

A lot of people share their money difculties on 
blogs, forums, and social media sites. AI can 
identify suicidal ideas, nancial concern, and 
unpleasant emotions through sentiment analysis 
utilizing Natural Language Processing (NLP) ap- 
proaches.

D. Sentiment analysis and natural language 
processing (NLP)

AI-driven sentiment analysis systems can search 
for terms like ”debt,” ”bills,” ”job loss,” 
”hopeless,” ”stressed,” ”no way out,” and so on. 
People exhibiting symptoms of nancial stress can 
be identied by using these terms in conjunction 
with neg- ative sentiment (sadness, despair, 
hopelessness). Then, AI can compare these terms 
to other emotional indicators,  including 
heightened loneliness, despair, or mentions of 
suicide or self- harm (Berrouiguet et al., 2018).

E. AI Can Detect Emotional Distress from 
Heartbreak Lead- ing to Suicide

Heartbreak is an intense emotional experience that 
can have serious psychological repercussions, 
such as despair and sui- cide thoughts. It is 
frequently associated with the termination of 
romantic relationships.

AI Algorithm: Wearable technology, like the 
Apple Watch or Fitbit, gathers physiological data 
that AI algorithms can use to identify symptoms of 
depression, anxiety, or stress. Activity levels, sleep 
disorders, and heart rate variability are important 
markers. AI systems are able to monitor these 
trends over time and identify behavioral 
anomalies that may point to the psychological 
effects of heartbreak.

F. AI Algorithms and Abusive Relationships: 
Detection and Intervention AI Algorithm

Sentiment analysis and Natural Language 
Processing (NLP) algorithms can be used to detect 
abusive language, including threats, insults, and 
domineering conduct. AI can identify harmful 
trends that can point to abusive interactions by ex- 
amining talks in real time.

For instance, AI-powered systems can identify and 

notify the user or a support system if a person is 
consistently receiving messages that contain 
threats, insults, or derogatory language.

G. A I  a n d  G a m e s  t o  R e d u c e  S u i c i d a l 
Tendencies: Innovative Approaches to 
Mental Health Support

AI-powered games can be especially useful in 
lowering suicide thoughts since they provide 
personalized, engaging experiences that assist 
people in managing difcult emotions and mental 
health issues.

These games use AI to provide real-time feedback 
and interventions by adjusting to the player's 
emotional and psy- chological condition.

AI in Game Design: By modifying the game's 
story and challenges in response to a player's 
answers, AI can incorpo- rate CBT approaches into 
gaming mechanics. For instance, a game can offer 
in-game activities that help players recognize and 
reframe negative ideas, progressively increasing 
their ability to withstand stress and depressing 
emotions.

AI-powered virtual assistants, like Woebot or 
Wysa, lead users through activities meant to help 
them deal with stress. Although they are not 
games, these AI technologies address depressing 
thoughts and emotions of hopelessness through 
game-like interactions and mental health support 
(Abd-alrezaq et al., 2021). Within a gaming 
environment, AI can offer and oversee relaxation 
techniques including progressive muscle 
relaxation, deep breathing exercises, and 
meditation.  AI can monitor the player's 
physiological reactions, like their pulse rate and 
facial expressions, and use real-time data to 
recommend relaxation methods.

Conclusion

In summary, articial intelligence (AI) is a potent 
weapon in the continuous battle against suicide, 
providing both proactive and reactive ways to 
assist those who are at danger. AI has the potential 
to play a signicant role in lowering suicide rates 
and enhancing general mental health outcomes 
with careful development, ethical standards, and 
appropriate integration with conventional mental 
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health institutions. AI has the ability to save lives, 
lessen suffering, and give hope to those who need 
it most if it is developed responsibly and used 
consistently.

Nothing is more valuable than life, regardless of 
the situa- tion. Never hesitate to ask for assistance, 
whether it be from a human or an AI. It is a show of 
strength to take that step, and there is always 
assistance available.
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Abstract

The global silver market between 2015 and 2025 has undergone a profound 
structural transformation, evolving from a traditionally cyclical precious 
metal market into a strategically critical industrial ecosystem. This paper 
expands the existing analysis by integrating predictive analytics, data mining 
models, and structural economic theory to explain the unprecedented silver 
price supercycle observed during 2020–2025. Using econometric modeling, 
machine learning techniques, and sentiment mining, the study demonstrates 
that silver's price surge is not a speculative anomaly but the outcome of 
chronic supply inelasticity intersecting with accelerating technology-driven 
demand. The ndings position silver as a form of industrial infrastructure 
rather than merely a nancial hedge, with signicant implications for 
policymakers, investors, and sustainable technology planners.

Keywords : Silver Super-cycle, Predictive Analytics, Structural Decit, Data 
Mining, Green Energy, Industrial Metals, Machine Learning

PREDICTIVE ANALYTICS AND 
STRUCTURAL SCARCITY: A MULTI-

MODEL DATA MINING APPROACH TO 
DECIPHERING THE 2020–2025 SILVER 

PRICE SUPER-CYCLE

Introduction

Historically, silver's market value was dened by its dual role as both a store 
of wealth and a versatile industrial material, with prices traditionally 
tethered to Economic indicators like ination rates and shifting monetary 
policies. Between 2015 and 2025, however, a fundamental shift occurred as 
silver's utility became deeply embedded in the "green" and "digital" 
revolutions. Because it conducts electricity very well and has useful chemical 
properties, it is widely used in solar panels, the complex electrical systems of 
electric vehicles (EVs), and the high- performance hardware needed for 
articial intelligence (AI).This transition has moved silver away from being a 
mere speculative asset and toward becoming a critical strategic resource, 
where its demand is driven more by technological necessity than by simple 
investor sentiment.

This evolution has culminated in the 2020–2025 price supercycle, which this 
paper identies as a permanent structural realignment of the market rather 
than a temporary spike. Byutilizing predictive analytics and data mining, the 
research demonstrates that the current price trajectory is fueled by 
irreversible global shifts—specically the transition to renewable energy and 
the increasing fragmentation of geopolitical supply chains. Unlike previous 
cycles that were often the result of short-term speculative bubbles, this new 
regime is characterized by a "locked-in" industrial demand. The results show 
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that silver's price changes are no longer mainly 
driven by traditional factors, but increasingly by 
long-term technological demand, signalling a new 
and more stable phase in its valuation.

Literature Review

In the past, most experts looking at silver and gold 
prices focused almost exclusively on the "big 
picture" of the economy. They tracked factors such 
as changes in interest rates, movements in the 
dollar, and levels of concern about ination.. In 
these traditional models, silver's use in factories 
a n d  p r o d u c t s  w a s  o f t e n  t r e a t e d  a s  a n 
afterthought—a secondary factor that didn't move 
the needle as much as investor fear or central bank 
decisions. However, as our world becomes more 
tech-focused, recent research has started to pivot, 
acknowledging that silver's role in the green 
energy transition is no longer just a side story; it is 
becoming a primary driver of its market value.

Recent academic research on critical minerals 
shows that we are moving into a much more 
complex period. It's not just about how much metal 
is in the ground; it's about how hard it is to get that 
metal to the right places amidst geopolitical 
tension and r ig id  supply  chains .  When 
technologies like solar power and electric vehicles 
become essential worldwide, the demand for the 
minerals they rely on becomes inelastic, meaning 
companies must buy them even if prices rise.. This 
creates a type of persistent price pressure that 
older economic theories didn't fully account for, as 
the world becomes increasingly dependent on 
specic materials to meet its climate goals.

To make sense of these overlapping forces, this 
paper moves away from simple, old-school 
formulas in favor of advanced machine learning. 
Traditional models nd it hard to deal with the 
“noise” of today's volatile world, but methods like 
neural networks and hybrid forecasting are much 
better at identifying patterns in complex data. By 
combining "structural scarcity theory"—the idea 
that we are physically running low on easily 
accessible supply—with these high-tech data 
mining frameworks, this study offers a more 
accurate look at where silver is headed. We aren't 
just looking at charts; we are looking at the 
fundamental collision between nite resources 
and an innite hunger for high-tech progress.

Methodology

Data Sources

To provide a comprehensive view of the market's 
evolution, this study draws on an extensive 
repository of historical silver pricing and 
production data spanning over two decades. 
Looking at prices and worldwide mining data 
from 2005 to early 2025 helps us understand how 
the market worked before the latest wave of 
technology growth. This foundational data is then 
layered with tradit ional  macroeconomic 
indicators—such as interest rates, currency 
uctuations, and ination benchmarks—to isolate 
how much of silver's current value still stems from 
its historical role as a nancial hedge.

In addition to these standard measures, the study 
uses extra datasets that track the main forces 
driving today's industrial economy. This includes 
granular gures on renewable energy growth, 
specically the annual gigawatt capacity of solar 
installations, and the rapidly scaling production 
volumes of the electric vehicle (EV) sector. Because 
silver is an essential component in these industries, 
these data offer a direct view of actual silver use 
that traditional nancial models often miss.

Furthermore, the study incorporates emerging 
data regarding the expansion of articial 
intelligence infrastructure. By tracking the rapid 
expansion of AI data centers, which depend 
heavily on silver-coated processors and high-
performance electronic components, we can 
measure the recent rise in “digital” demand. When 
combined with global manufacturing statistics, 
these diverse data streams allow for a multi-
dimensional analysis, moving beyond simple 
supply- and-demand charts to capture the true 
complexity of silver's new economic landscape.

Analytical Techniques

Multiple analytical models are employed:

Ÿ Vector Error Correction Model (VECM) : To 
ensure the ndings are as accurate and reliable 
as possible, this study moves away from a "one 
size ts all" strategy, instead utilizing a 
sophisticated suite of specialized analytical 
tools. First, we apply a Vector Error Correction 

Pacic University Journal of Social Sciences Vol. 10, Issue 1 November, 2025, Udaipur



52

Model (VECM) to move beyond short-term 
market noise and identify the economy's long-
run equilibrium relationships. This model 
allows us to track the long-term, fundamental 
relationship—or cointegration—between silver 
prices and the actual physical needs of heavy 
industry.  By doing so,  we can prove 
mathematically that the link between high-tech 
manufacturing and silver value isn't just a 
coincidence, but a deep-seated structural 
connection that dictates the market's oor.

Ÿ Long Short-Term Memory (LSTM) neural 
networks : Recognizing that markets rarely 
move in straight, predictable lines, the research 
also incorporates Long Short- Term Memory 
(LSTM) neural networks. Think of this as a type 
of AI with a long-term memory. While most 
computers only focus on what is happening 
right now, these systems are built to study 
history. They look at "time patterns"—like the 
way prices rise and fall over months or 
years—and remember how those past cycles 
behaved. By connecting what happened back 
then to what is happening today, the AI can 
better understand current trends and predict 
where they might go next. Unlike standard 
spreadsheets, these networks can detect non-
linear shifts—the sudden accelerations or 
"breakouts" in price that happen when multiple 
technological breakthroughs collide. This gives 
us a much more nuanced forecast of how silver 
behaves during periods of rapid change, 
capturing the momentum that traditional math 
often misses.

Ÿ Transformer-based sentiment models : Since 
markets are moved by human feelings and 
world news not just numbers we use a special 
AI called a Transformer to "read" the mood of 
the world and understand how people are 
feeling. These advanced algorithms "read" 
through vast amounts of data from nancial 
news outlets, social media, and geopolitical 
reports to understand the prevailing narrative. 
By checking the way of discussions around 
monetary policy and international trade 
tensions, we can gauge how investor sentiment 
acts as a catalyst for price swings. By combining 
these three different methods long-term 
economic  anchors ,  h igh- tech  pat tern 

recognition, and real-time sentiment analysis 
this multi-model framework successfully 
separates permanent, structural growth from 
temporary, short-term shocks.

This multi-model approach ensures robustness 
and allows separation of structural trends from 
episodic shocks.

Historical Price Performance and 
Volatility (2015–2025)

During this time, silver lived up to its reputation 
for being "extra sensitive." When the rest of the 
market moved, silver moved even faster and 
further. The 2020 pandemic was the big moment 
where this behavior really stood out. Initially, 
prices plummeted as global lockdowns brought 
industrial activity to a standstill, temporarily 
severing the demand from manufacturers. 
However, this collapse was short-lived; a large 
wave of Easy Money Policy,Making it cheaper and 
easier for people and businesses to borrow money 
and government spending quickly reversed the 
trend, sparking a rapid recovery that laid the 
groundwork for the explosive growth that 
followed.

The big, permanent change in the market 
happened in 2024., when silver nally shattered 
the long-standing psychological ceiling of USD 30 
per ounce. This was not just a temporary spike it 
showed that the market's underlying dynamics 
shifted. As time pass on, prices didn't merely rise 
rather they accelerated, eventually breaking past 
record highs of USD 80 per ounce. This move was 
driven by a "perfect storm" of factors ie a physical 
shortage of the metal as mines struggling hard to 
keep up with demand,  and geopoli t ical 
interventions where nations began hoarding silver 
as a strategic asset for their domestic technical 
industries.

While these price swings were plainly true , a 
deeper look at the volatility reveals a surprising 
story. Despite the hectic day-to-day trading and 
high-stakes headlines, the long-term upwper 
trajectory remained remarkably steady and 
consistent. This suggests that the big price gains 
were not the result of a "meme stock" style 
speculative bubble that could pop at any moment.
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The data shows a structural change. Silver now has 
a higher price oor. This is supported by the 
essential needs of the modern world, proving that 
the metal has moved into a new era where its value 
is dictated more by its scarcity and utility than by 
the whims of day traders.

Technology-Driven Demand: The 
Structural Core

A. Solar Photovoltaics

The solar energy sector has rmly established itself 
as the prevailing power in silver's industrial 
domain, creating a fundamental demand oor that 
outweighs all other manufacturing applications. 
While engineers have successfully lowered the 
silver intensity per photovoltaic cell through 
advanced "thrifting" techniques, these technical 
efciencies have been vastly overshadowed by the 
global solar installations.  Consequently, 
econometric modeling conrms a powerful and 
direct relation between the world's total solar 
capacity and silver's market valuation,as the 
global transition to renewable energy speeds up to 
meet climate mandates, silver has evolved into an 
essential strategic commodity whose price is now 
inextricably linked to the speed of the green energy 
rollout.

B. Electric Vehicles

The shift toward electric vehicles (EVs) has turned 
the automotive industry into a massive new 
engine for silver demand. A traditional gas car 
uses only a small amount of silver for basic 
electricalparts. An electric vehicle is more like a 
computer on wheels and needs almost twice as 
much silver about 25 to 50 grams per car. Because 
silver is the good conductive material on Earth, it is 
indispensable for the complex "nervous system" of 
an EV, including the battery management systems 
that monitor energy ow and the power 
electronics that handle rapid acceleration. As the 
world moves toward a fully digital and electried 
transportation eet,silver has transitioned from a 
decorative luxury to a non-negotiable industrial 
necessity for global mobility.

Articial Intelligence and Digital Infrastructure

The rapid expansion of articial intelligence has 

introduced a powerful new demand vector for 
silver, as the metal's unmatched conductivity 
makes it essential for the high-density power 
delivery systems that AI requires. Modern AI data 
centres are signicantly more silver-intensive than 
traditional facilities, requiring 2 to 3 times more 
silver to handle the extreme power loads and heat 
generated by advanced GPUs. From silver-coated 
connectors and fast switches to special thermal 
materials that keep processors cool, silver is the 
hidden backbone of the physical AI infrastructure. 
As global data processing capacity continues its 
exponential climb through 2025, silver has 
transitioned into a mission-critical "pick and 
shovel" component of the digital age, where its 
performance at the margins simply cannot be 
matched by cheaper alternatives like copper.

Macroeconomic and Geopolitical 
Accelerants

A. Monetary Policy and Financialization

Machine learning analysis gives conrmation that 
silver remains a powerful hedge against economic 
instability, showing a direct link between low 
interest rates and surging prices. As central banks 
maintain loose monetary policies and concerns 
over currency debasement grow, investors are 
showing interest to silver to protect their 
purchasing power. This data proves that even as 
silver's industrial value rises, its "safe-haven" 
status continues to act as a primary factor of its 
rapid price changes.

B. Geopolitical Protectionism

In recent years, the silver market has been shaken 
by a new wave of "resource nationalism," where 
countries that produce the most silver are starting 
to treat it like a strategic weapon rather than just a 
common commodity. When governments impose 
export bans or strict trade barriesrs to keep silver 
for their own domestic tech industries, it sends a 
shocking news to the global market. Our analysis 
shows that whenever a major producer like 
Mexico or Peru announces a new policy restriction, 
it becomes the anxious among global buyers spike 
instantly. This fear of being "locked out" has 
triggered a rushed and stressed cycle of physical 
hoarding, as both tech giants and national 
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governments scramble to stockpile as much silver 
as they can before the doors close.

S t r u c t u r a l  S u p p l y  D e  c i t  a n d 
Inventory Depletion

Unlike most commodities, silver has a rigid supply 
structure. It is mainly produced as a byproduct of 
lead, zinc, and copper mining. Because of this, 
miners cannot quickly increase silver output when 
prices rise. New silver supply depends on demand 
for these other base metals. Since 2021, the world 
has faced a persistent annual decit where we use 
far more silver than we pull out of the ground, 
leading to a massive drain on global stockpiles and 
exchange inventories. With these "above-ground" 
safety cushions now largely depleted, the market 
has lost its shock absorbers, making silver prices 
hyper-sensitive to any new demand. This lack of 
available supply has essentially "locked in" the 
current supercycle, as there is no quick way to ll 
the gap between limited production and 
skyrocketing technological needs.

Recycling, Circular Economy, and 
Sustainability Constraints

Recycling offers partial easing but faces economic 
and technical barriers. Recycling silver isn't as easy 
as melting down an old spoon. Because silver is 
mixed into complex layers of plastic, glass, and 
other metals inside solar panels and high-tech 
gadgets, it is incredibly difcult and expensive to 
separate. This composition means that our current 
recycling systems can not recover silver very 
efciently, so we can not rely on old electronics to 
solve the supply shortage. While higher prices 
improve recycling economics, they remain 
insufcient to neutralize primary supply decits in 
the medium term.

Policy and Investment Implications

The Recharacterization of silver as critical 
infrastructure has profound implications. 
Governments and world leaders are now facing a 
tough balancing act, They must secure enough 
silver to keep their technology industries running 
without making green energy too expensive to 
expand. For investors, the old rulebook is ofcially 

outdated. You can't just look at silver as a 
traditional precious metal like gold, instead, you 
have to value it like a critical tech component, 
much like a semiconductor or a lithium battery.

Conclusion

In short, the silver boom we have seen between 
2020 and 2025 isn't just a lucky streak or a 
temporary bubble rather it is a total permanent 
change for the market. The world now depends 
heavily on silver for green energy and digital 
technology, and it is hard to increase supply 
quickly so the price has found a strong new base 
that is not going away. Our data shows that while 
political drama and economic shifts will still cause 
the occasional price swing, the underlying need for 
silver in our daily life is important now. Silver has 
ofcially moved from being a metal people gussed 
on to an essential strategic resource for the new 
world. This study shows that understanding 
today's markets requires viewing silver in thisnew 
role.we have to look past the old charts and focus 
on the hard data of the global energy and tech 
transition.
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Abstract

Social infrastructure constitutes a vital component of overall infrastructure, 
as it encompasses facilities and services that directly enhance the quality of 
human life. The present study seeks to identify and analyse the key 
components of social infrastructural development in India over the period 
from 1971 to 2011, using secondary data sources. The assessment of social 
infrastructural development is carried out across three major dimensions i.e. 
education, health and nancial infrastructure represented by a total of 27 
indicators. The standardised composite index was calculated using Principal 
Components Analysis (PCA). The study reveals that in 1971, the education 
and health sectors jointly accounted for the greatest spatial variation in the 
development of social infrastructure in India. By 2011, however, the health 
sector and its associated indicators emerged as the dominant contributors to 
spatial disparities, leading to a relative decline in the inuence of the 
education sector. Although the number of districts classied under very low 
and low levels of social infrastructural development declined over the study 
period, nearly two-thirds of the country continued to exhibit low or very low 
levels of development in 2011, underscoring the need for greater attention 
from regional planners and policymakers.

Keywords: Social Infrastructure, Regional Development, Principal 
Components Analysis (PCA), Spatial Inequality, India

CHANGING DIMENSIONS OF SOCIAL 
INFRASTRUCTURE DEVELOPMENT IN 
INDIA: A STATISTICAL PERSPECTIVE

Introduction

Social infrastructure generally encompasses facilities and services that 
contribute to improving the overall quality of human life. Its signicance in 
promoting economic growth and advancing public welfare is particularly 
evident in developing economies, where the indivisible nature of social 
overhead capital has been recognised as a major constraint on the 
development of underdeveloped countries (Rosenstein, 1943). Investment in 
social infrastructure leads to human capital formation and socio-economic 
development (Joshi 1990; Sharma, 1995; Thakur and Sharma, 2010). Since, 
these infrastructural facilities have institutional arrangements therefore 
social development is also being called as synonymous to institutional 
development (Mishra et al., 1991).  The World Economic Forum (WEF) 
emphasises that infrastructure is a cornerstone of both economic and social 
development and plays a decisive role in shaping the quality of life of 
individuals and societies. In a developing economy such as India, the 
advancement of the social sector assumes particular importance, as it is 
closely linked to the development of human resources through investments 
in education and health.
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After independence, regional disparities emerged 
as a major challenge for Indian democracy. From 
the outset of the planning process in 1951, the 
reduction of regional imbalances in development 
has remained a central objective of national 
planning. While the issue was acknowledged in 
the First and Second Five-Year Plans, it received 
more explicit and comprehensive attention in the 
Third Plan. Despite these efforts, the economic gap 
between the most advanced and the least 
developed states has continued to widen over time 
(Singh, 2009). Even after the implementation of 
eleven Five-Year Plans, India has yet to fully 
resolve persistent problems such as poverty, 
unemployment, illiteracy, poor health, and overall 
underdevelopment. The government continues to 
face the formidable challenge of mobilising 
adequate resources to promote development and 
improve the living standards of the population 
(Kapil, 2010; Parthasarathy, 1997). In this context, 
the present study undertakes a statistical 
examination of the components of social 
infrastructure in India.

Objectives of the Study 

The present study seeks to achieve the following 
objectives:

a. To identify the key factors inuencing the 
development of social infrastructure in the 
study area.

b. To assess the extent and magnitude of spatial 
v a r i a t i o n s  i n  s o c i a l  i n f r a s t r u c t u r a l 
development across India.

Data Base and Methods

The study aims to analyse the major components of 
social infrastructural development in India over 
the period from 1971 to 2011. The year 1971 has 
been adopted as the reference year because 
district-level data for several infrastructure-
related indicators are not consistently available for 
earlier periods. The analysis is based exclusively 
on secondary data obtained from the Population 
Censuses of 1971 and 2011, supplemented by 
publications released by various central and state 
government agencies and public corporations. 
District-wise, multi-period data on social 

infrastructure indices and associated variables 
were compiled from diverse secondary sources, 
including the Directorates of Census Operations, 
D i s t r i c t  C e n s u s  H a n d b o o k s ,  P l a n n i n g 
Departments, Directorates of Economics and 
Statistics, Directorates of Land Records, and the 
Departments of Health and Family Welfare across 
all States and Union Territories of India. The 
methodological framework adopted in this study 
is consistent with that employed in our earlier 
work (Kumar et al., 2022). The assessment of social 
infrastructural development has been carried out 
with reference to three major components, each 
represented by a different number of indicators.

Educational Infrastructure (12)

i. No. of primary schools per 1000 sq km of area

ii. No. of primary schools per 10000 of population

iii. No. of enrolled students per 10000 of 
population at primary level

iv. No. of teachers at primary schools per 1000 of 
students

v. No. of middle schools per 1000 sq km of area

vi. No. of middle schools per 10000 of population

vii. No. of enrolled students per 10000 of 
population at middle level

viii. No. of teachers at middle schools per 1000 of 
students

ix. No. of high/senior secondary schools per 1000 
sq km of area

x. No. of high/senior secondary schools per 
10000 of population

xi. No. of enrolled students per 10000 of 
population at high/senior secondary schools

xii. No. of teachers at high/senior secondary 
schools per 1000 of students

Health Infrastructure (11)

i. No. of health institutions per 1000 sq km of 
area
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ii. No. of health institutions per 10000 of 
population

iii. No. of hospital beds per 10000 of population

iv. No. of hospitals per 1000 sq km of area

v. No. of hospitals per 10000 of population

vi. No. of primary health centres per 1000 sq km of 
area

vii. No. of primary health centres per 10000 of 
population

viii. No. of health sub-centres/dispensaries per 
1000 sq km of area

ix. No. of health sub-centres/dispensaries per 
10000 of population

x. No. of veterinary institutions per 1000 sq km of 
area

xi. No. of veterinary institutions per 10000 of 
livestock population

Institutional Infrastructure (4)

i. No. of banks per 1000 sq km of area

ii. No. of banks per 10000 of population

iii. No. of cooperative societies per 1000 sq km of 
area

iv. No. of cooperative societies per 10000 of 
population

To evaluate the extent of social infrastructural 
development in the study area, a set of 27 indicators 
was initially identied. In order to make these 
variables comparable, all data were normalised 
using the Z-score method, expressed as:

Components  Analysis  (PCA),  or iginal ly 
introduced by Hotelling (1933) and widely 
employed in multivariate research within the 
social sciences, including geographical studies. 
PCA was applied to reduce the dimensionality of 
the dataset by summarising the information 
contained in multiple correlated variables into a 
smaller number of components, while retaining 
the maximum possible variance. Prior to 
implementation, the suitability of PCA was 
assessed through several diagnostic checks, 
including standardisation of variables, visual 
inspection of the correlation matrix, and the 
Kaiser–Meyer–Olkin (KMO) measure of sampling 
adequacy. As the indicators were measured in 
different units, standardisation using Z-scores was 
undertaken as a prerequisite. On the basis of the 
correlation matrix, only variables with correlation 
coefcients of 0.30 or higher were retained for 
further analysis, resulting in the selection of 20 
variables for 1971 and 24 variables for 2011 from 
the original pool of 27. In all cases, KMO values 
exceeded the acceptable threshold of 0.50, 
indicating the appropriateness of PCA for the 
dataset. (Kumar et al., 2022).

In this study, principal components were extracted 
and retained according to four cri teria : 
eigenvalues greater than 1.0, interpretation of the 
scree plot, a cumulative variance explanation of at 
least 80 per cent, and factor loadings exceeding 
0 . 5 0  i n  t h e  r o t a t e d  c o m p o n e n t  m a t r i x . 
Acknowledging that the extracted factors do not 
contribute equally to infrastructural development, 
a Non-Standardised Index (NSI) was rst 
computed for each district to support spatial 
representation and interpretation of individual 
components. The NSI was obtained by weighting 
the factor scores according to the proportion of 
variance explained by each component (Kumar et 
al., 2022).

The NSI for each district was calculated using the 
following expression:

NSI = (% variance explained by Factor 1 / total 
variance) (Factor 1 score) + (% variance explained by 
Factor 2 /total variance) × (Factor 2 score) + (% 
variance explained by Factor n / total variance)(Factor n 
score).

This  index reects  the  re lat ive  level  of 

Z =
X - X
σ

where X denotes the observed value of the ith 
variable in time period j, Xˉ\bar{X}Xˉ represents its 
corresponding mean, and σ\sigmaσ indicates the 
standard deviation.

The construction of the composite infrastructural 
development index was based on Principal 
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infrastructural development of a district on a linear 
scale. However, as the resulting values may be 
either positive or negative, interpretation becomes 
less intuitive. To address this limitation, a 
Standardised Index (SI) ranging from 0 to 100 was 
subsequently developed using an appropriate 
transformation formula.

Results and Discussion

Components of Social Infrastructure, 1971

It is evident from table 1 that six dimensions of 
social infrastructural development have been 
identied by rotating the principal component 
matrix with varimax rotation. The study shows 
that rst factor explained 27.21% of the total 
variance. The second and third factors accounted 
for 13.79% and 11.55% of the total variance 
respectively. Similarly, the fourth factor accounts 
for 10.54% of total variance followed by fth factor 
(9.80%) and sixth factor (8.59%) of the total 
variance. Collectively, the six extracted factors 
accounted for 81.49 per cent of the total variance in 
social infrastructural development. Moreover, the 
communality values (h²) were consistently high, 
ranging from 0.568 to 0.974, indicating that each 

Standardised
Index

=
(NSI of District 1 - Min NSI) 

(MaxNSI - MinNSI) 
x 100

To facilitate easier interpretation, the index scores 
were subsequently reversed so that higher values 
indicate a higher level of infrastructural 
development. The district-level Standardised 
Index (SI) of infrastructural development was then 
classied into ve categories representing varying 
levels of development.

Standardised Index  Level of

 Development  

More than Mean + 2 S.D  Very High 

Mean + 1 S.D  to  Mean + 2 S.D.  High 

Mean  to  Mean + 1 S.D. Moderate 

Mean -1 S.D  to  Mean  Low 

Less than Mean - 1 S.D Very Low

variable included in the analysis was strongly 
correlated with the overall set of variables.

Factor-I: Education and Health Infrastructure 

Table 1 shows that rst principal component alone 
explained 27.21% of total variance. The study 
reveals that the rst factor is based on six variables 
namely number of primary, middle, high/senior 
secondary schools, hospitals, health institutions 
and health sub-centres/dispensaries per size of 
area. All these variables were positively and 
signicantly correlated with rst component. 
Therefore, factor I has been named as education 
and health infrastructure. The study also reveals 
that in 1971, availability of education and health 
facilities per unit of area were responsible for 
maximum spatial variation in social infrastructure 
in India. 

Factor-II: Health Infrastructure

The second most important factor accounts for 
13.79% of total variance. It has positive correlation 
with four variables namely health institutions 
(0.95), health sub-centres/dispensaries (0.89), 
primary health centres and hospitals per size of 
population (Table 1). An examination of the factor 
loadings reveals that all the associated variables 
pertain to the health sector; accordingly, this factor 
has been designated as health infrastructure. The 
consistently positive loadings of the four health-
related variables suggest that the availability of 
these facilities exerted a strong inuence on social 
infrastructural development during the early 
1970s.

Factor-III: Health and Upper Middle School 
Provisions

Table 1 indicates that in 1971, third factor 
explained 11.55% of the total variance in social 
infrastructure. This factor has been named as 
health and upper middle school provisions. The 
study reveals that four variables namely 
enrolment of students at high/senior secondary 
schools in relation to population (0.77), veterinary 
institutions in relation to area (0.75), availability of 
beds in health institutions and hospitals per size of 
population were positively associated with third 
factor.
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Table 1:Rotated Components Matrix of Social Infrastructure, 1971

    

Extraction Method: Principal Components Analysis.

Rotation Method: Varimax with Kaiser Normalization. A. Rotation converged in 5 iterations
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Variables

Components Comm

unalities

(h2)

Factor 

I

Factor 

II

Factor 

III

Factor 

IV

Factor 

V

Factor 

VI

Primary Schools No./1000 Sq Km 0.97 0.00 0.05 0.02 0.07 -0.05 .959

Middle Schools No./1000 Sq. Km

 

0.85

 

-0.07

 

0.29

 

0.05

 

-0.11

 

-0.02 .824

High School/Sen. Sec. Schools No./1000 Sq Km

 

0.97

 

0.02

 

0.03

 

-0.02

 

0.12

 

0.11 .974

High School/Sen. Sec.  Schools No./10000 Population

 

0.04

 

0.01

 

0.10

 

-0.19

 

0.03

 

0.88 .828

High School/Sen. Sec.  School Enrolment No./10000 

Population

 

0.18

 

-0.03

 

0.77

 

-0.15

 

0.22

 

-0.01
.689

Primary School Teachers per 1000 students

 

0.04

 

-0.02

 

0.10

 

0.82

 

0.04

 

-0.15 .713

Middle School Teachers per 1000 students

 

0.08

 

0.00

 

-0.04

 

0.86

 

-0.01

 

-0.13 .761

High School/Sen. Sec.  School Teachers per 1000 students

 

-0.04

 

0.07

 

-0.23

 

0.79

 

-0.08

 

0.00 .687

Health Institutions No./1000 Sq Km

 

0.95

 

0.02

 

0.21

 

0.02

 

0.17

 

0.01 .984

Health Institutions No./10,000 Population

 

-0.01

 

0.95

 

0.10

 

-0.01

 

-0.03

 

0.02 .920

Health Institutions Beds No./10,000 Population

 

0.32

 

0.37

 

0.68

 

-0.03

 

0.06

 

0.08 .718

Hospitals No./1000 Sq Km

 

0.97

 

0.02

 

0.08

 

0.01

 

0.15

 

-0.01 .964

Hospitals No./10,000 Population

 

0.04

 

0.58

 

0.56

 

0.01

 

0.02

 

0.06 .654

Primary Health Centre No./10000 Population

 

0.02

 

0.75

 

-0.05

 

0.04

 

0.02

 

-0.05 .568

Health Sub-Centres and Dispensaries No./1000 Sq Km

 

0.84

 

0.01

 

0.37

 

0.04

 

0.19

 

0.03 .882

Health Sub-Centres and Dispensaries No./10000 Population

 

-0.04

 

0.89

 

0.07

 

0.01

 

-0.02

 

-0.01 .802

Veterinary  Institutions No./1000 Sq Km

 

0.24

 

-0.02

 

0.75

 

-0.03

 

-0.04

 

0.13 .643

Banks No./1000 Sq Km

 

0.18

 

0.00

 

0.05

 

-0.02

 

0.95

 

-0.02 .940

Cooperative Societies No./1000 Sq Km

 

0.18

 

-0.02

 

0.13

 

-0.03

 

0.93

 

0.19 .943

Cooperative Societies No./10000 Population

 

-0.01

 

-0.02

 

0.06

 

-0.08

 

0.11

 

0.91 .842

Eigen Value

 

5.44

 

2.76

 

2.31

 

2.11

 

1.96

 

1.72

%  of Variance

 

27.21

 

13.79

 

11.55

 

10.54

 

9.80

 

8.59

Cumulative Variance

 

27.21

 

41.00

 

52.55

 

63.09

 

72.89

 

81.49
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description of each factor along with spatial 
disparities in factor scoresis discussed as under:

Factor-I: Health and Educational Provisions and 
Population Nexus

It is evident from table 2 that rst factor explained 
21% of total variance in social infrastructure in 
India in 2011. The study reveals that eight variables 
out of 27 were signicantly and positively 
associated with the rst principal component. 
Table 2 indicates that highest positive loading has 
been recorded for teacher-pupil ratio at middle 
schools (0.87) followed by primary health centres 
(0.84), health institutions (0.82), health sub-
centres/dispensaries (0.79), teacher-pupil ratio at 
high school/senior secondary schools (0.78) and 
primary schools (0.72). The study further reveals 
that moderate positive loading has been registered 
for availability of primary (0.68) and high 
school/senior secondary schools (0.59) in relation 
to population. aken together, these signicant 
variables broadly justify labeling this factor as 
representing the nexus of health and educational 
provisions and population.

Factor-II: Schooling, Health and Banking 
Facilities

The second factor explained 17.86% of the total 
variance in social infrastructure and has been 
termed as schooling, health and banking facilities. 
It is evident from table 2 that six variables namely 
primary schools, high schools/senior secondary 
schools, banks, hospitals, health institutions and 
middle schools all in relation to geographic area 
have witnessed high factor loading for second 
factor.  

Factor-III:   Veterinary Institutions and 
Cooperative Societies

The third factor accounts for 14.10% of total 
variations in social infrastructural development in 
2011 and has been entitled as veterinary 
institutions and cooperative societies. It is evident 
from table 2 that very high positive loading has 
been recorded for veterinary institution both in 
relation to livestock population (0.93) and 
geographic area (0.91) and cooperative societies in 
relation to geographic area (0.88).

Factor-IV: Teacher-Pupil Nexus

Table 1 shows that fourth factor explained 10.54% 
of the total variance and has been termed as 
teacher-pupil nexus. It also indicates that high 
positive loading for teacher-pupil ratio at middle 
school (0.86),  primary school (0.82) and 
high/senior secondary school levels (0.79) (Table 
1). 

Factor-V: Banking Facilities

The table 1indicates that fth factor accounts for 
9.80% of the total variation in social infrastructure. 
The rotated factor matrix indicates that banks and 
cooperative societies per unit of geographical area 
exhibit the highest positive loadings, at 0.95 and 
0.93 respectively. The strong association of these 
variables supports the designation of this factor as 
banking facilities.

Factor-VI: Secondary Schools and Cooperative 
Societies Nexus

The sixth interaction factor representing 8.59% of 
the total variance has been entitled as secondary 
schools and cooperative societies nexus. Table 1 
reveals that co-operative societies exhibit the 
highest positive loading (0.91), closely followed by 
secondary schools per size of population (0.88), 
indicating their signicant contribution to the 
underlying factor.

Components of Social Infrastructure, 
2011

Table 2 shows that, in 2011, 24 variables exhibited 
signicant correlations, ranging from high to 
moderate levels (0.90 to 0.50). The table points out 
a state of very high intercorrelations or inter-
associations among different variables showing 
the presence of multicollinearity in the data. 
Hence, this inter-correlation matrix has been 
further transformed into a principal components 
matrix (Table 2). The study reveals that in 2011, 
seven principal components have been retained 
which taken together explained 82.02% of the total 
variance. Furthermore, the communalities for all 
variables were notably high, ranging from 0.663 to 
0.951, indicating that each variable included in the 
analysis was strongly correlated with the 
underlying factor structure. The detailed 
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Factor–IV: Elementary Education Provisions and 

Population Nexus

It is evident from table 2 that fourth factor 
explained 8.53% of the total variance in social 
infrastructure. The study indicates that three 
variable namely enrolment of students at primary 
and middle schools, availability of middle 
schoolsin relation to population were positively 
related with fourth factor. This justies the title of 
the fourth factor as elementary education 
provisions and population nexus. 

Factor-V: Basic Health Care

Table 2 shows that the fth factor accounted for 
8.06% of the total variance and primarily 
encompasses health-related variables, hence it has 
been designated as Basic Health Care. This factor 
exhibits very high positive loadings for primary 
h e a l t h  c e n t r e s  ( 0 . 9 4 )  a n d  h e a l t h  s u b -
centres/dispensaries in relation to geographic 
area (0.79).

Factor-VI: Secondary Education Provisions and 
Population Nexus

The sixth factor explained 6.55% of the total 
variance in social infrastructure and two variabls 
namely enrolment of students (0.83) and 
availability of high schools/senior secondary 
schools (0.66) in relation to population have 
recorded high factor loadings. The sixth factor has 
been labeled as secondary education provisions 
and population nexus.

Factor-VII: Hospitals and Population Nexus

Table 2 indicates that the seventh factor accounted 
for 5.93% of the total variance and exhibited a high 
positive loading for hospitals relative to 
population. Accordingly, this factor has been 
labeled as the “Hospitals and Population Nexus.

Social Infrastructural Development in 
India, 1971-2011

Table 3 reveals that in 1971, 21 districts 
(approximately 6% of the total) exhibited very high 
or  h igh  leve ls  o f  soc ia l  in f ras t ructura l 
development, which increased to 48 districts 
(around 8%) by 2011. Over the study period, the 
number of districts classied under very low and 
low levels of social infrastructural development 
showed a notable decline. Specically, the 
proportion of districts in these categories 
decreased from 73.11% in 1971 to 67.34% in 2011.

As shown in Table 4, Kolkata ranked rst in social 
infrastructural development in 1971, followed by 
Mumbai, Mahe, Lahaul-Spiti, Delhi, and Yanam. 
By 1991, Mumbai had surpassed Kolkata to attain 
the top position, with Hyderabad, Chandel, and 
Kolkata occupying the next ranks. The 2011 data 
reveal that Mumbai maintained its leading 
position, while the other districts, in descending 
order, were Lahaul-Spiti, Kolkata, Hyderabad, 
Mahe, Dibang Valley, Lakshadweep, and Chennai. 
The study brings out that very high development 
of social infrastructural development has been 
mostly conned to state headquarters only or to 
those areas where population pressure is less and 

Table 3: Levels of Social Infrastructural Development in India, 1971-2011

 

Level of Development 
Reference Years  

1971 2011  

Total Number of 
Districts 

 

Per cent of Total 
Districts  

Total Number of 
Districts  

 

Per cent of Total 
Districts  

Very High 12 3.36 14  2.19  
High 9 2.52 34  5.31  
Moderate 75 21.01 161  25.16  
Low 257 71.99 421  65.78  
Very Low 4 1.12 10  1.56  
Total  357 100.00 640  100.00  

 Source: Computed by authors based on data.
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village settlements are far away from each other 
having availability of basic educational and 
medical facilities. The case of Lahaul-Spiti district 
stands out as a typical example in this regard. 
Given the benet of being the administrative 
headquarters, balanced urbanization, early start of 
development processes, historical and political 
factors and socio-economic background of these 

districts play dominant role leading to very high 
level of social infrastructural development.

Table 5 indicates that in 1971, Jalor district ranked 
lowest in the availability and development of 
social infrastructural facilities, followed by 
Kottayam, Barmer, Ahmednagar, Chittor, and 
Damoh. Similarly, Raichur occupied the bottom 

Table 4:Top 10 Districts by Social Infrastructural Development in India, 1971-2011

Reference Years 

1971 2011 

Districts Standardised Index Districts Standardised Index 

Kolkata 100.00 Mumbai 100.00 

Mumbai 57.70 Lahaul-Spiti 74.64 

Mahe 47.84 Kolkata 54.31 

Lahaul-Spiti 30.98 Hyderabad 44.30 

Delhi 29.10 Mahe 43.78 

Yanam 26.49 Dibang Valley 35.00 

Kamrup 26.38 Lakshyadweep 34.02 

Nagaon 25.28 Chennai 29.61 

Chandigarh 24.45 Kinnaur 29.51 

Kohima 23.85 Saiha 27.32 

 Source: Computed by Authors based on Data.

Table 5: Bottom 10 Districts by Social Infrastructural Development in India, 1971-2011

Reference Years 

1971 2011 

Districts Standardised Index Districts Standardised Index 

Jalor 0.01 Hingoli 0.01 

Kottayam 0.03 Kodarma 0.26 

Barmer 0.19 Indore 0.29 

Ahmednagar 0.56 Garhwa 0.55 

Chittor 0.71 Uttar Dinajpur 0.56 

Damoh 1.25 Bellary 0.78 

Anantapur 1.29 South Twenty Four Parganas 0.80 

Durg 1.32 Jalpaiguri 0.89 

Osmanabad 1.42 Chatra 0.96 

Mandla 1.44 Burhanpur 0.97 

 Source: Computed by Authors based on Data.
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position, followed by Gulbarga, Lalitpur, Bellary, 
Anantapur, and Pilibhit districts. By 2011, Hingoli 
district exhibited very low levels of social 
infrastructural development, followed by 
Kodarma, Indore, Garhwa, and Uttar Dinajpur. 
The slow pace of development in these districts, 
coupled with high population pressure, appears to 
have  outpaced  the  expans ion  o f  soc ia l 
infrastructure. Conversely, districts such as 
Kolkata, Mumbai, Hyderabad, Mahe, Lahaul-
Spiti, Delhi, Lakshadweep, Chennai, and Yanam 
consistently recorded very high to high levels of 
social infrastructural development. This pattern 
can be attributed to their roles as administrative 
headquarters, rapid urbanization, early initiation 
of development programs, and the inuence of 
historical and political factors.

Conclusions

The foregoing analysis of the social infrastructure 
reveals that there have been variations in the 
number of factors extracted during the three 
reference periods. The study reveals that in 1971, 
six factors together explained 81.49% of the total 
variance in 1971 social infrastructure. Similarly, in 
2011, seven factors were retained by principal 
components analysis and these factors together 
were responsible for 82.02% of the total variance in 
social infrastructural development in India. The 
study nds out that in 1971, education and health 
sectors together were responsible for maximum 
spatial variations in development of social 
infrastructure in India. After four decades in 2011, 
h e a l t h  s e c t o r  g o t  m o m e n t u m  i n  s o c i a l 
infrastructural development causing maximum 
spatial variations followed by education sector. 
The study reveals that although the study areas 
has witnessed notable decrease in number of 
districts with very low and low level of social 
infrastructural development during the study 
period. But, still about two third area of the 
country has observed low and very low 
development of social infrastructure and needs 
closer attentions of regional planners and policy 
makers.
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Abstract

Small enterprises are critical drivers of economic growth, employment 
generation, and innovation in India. However, limited access to formal 
nance often constrains their growth. This study examines the role of bank-
provided micronance in supporting small enterprises in Mumbai, focusing 
on challenges in accessing credit and the impact of micronance on 
enterprise performance. Primary data were collected from 50 small business 
owners using structured surveys and interviews, supplemented by 
secondary sources. Results indicate that while accessibility challenges are not 
statistically signicant, bank microcredit has a substantial positive impact on 
revenue, protability, technology adoption, operational expansion, product 
development, and market competitiveness. The study highlights the 
effectiveness of bank micronance in promoting enterprise growth and 
provides policy implications for enhancing nancial inclusion among small 
businesses.

Keywords: Small Enterprises, Micronance, Bank credit, Financial Inclusion, 
Mumbai

Introduction

Small enterprises play a pivotal role in driving economic development by 
generating employment, fostering innovation, and promoting inclusive 
growth. In India, they form an essential link between large-scale industries 
and the informal sector, enhancing supply chains and regional economic 
resilience. Despite their importance, many small enterprises face challenges 
in accessing formal nance due to lack of collateral, irregular cash ows, and 
limited nancial records.

Bank-led micronance offers simplied lending procedures, customized 
products, and exible repayment structures to bridge this credit gap. 
Mumbai, India's commercial hub, provides an ideal setting to study the 
impact of bank micronance on small enterprise performance. This study 
investigates both the accessibility of bank microcredit and its contribution to 
enterprise growth and sustainability.

Review of Literature

Duçi et al. (2025) concluded that micronance contributes to business 
growth and income stability, although challenges such as high interest rates 
and repayment pressure remain. 

Kof et al. (2024) emphasized that repayment behavior in micronance 
depends on both nancial and behavioral factors, which directly affects loan 
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sustainability. 

Sarfo (2024) found that micronance positively 
inuences SME performance by encouraging 
business expansion and innovation.

Finch and Kocieniewski (2022) argued that while 
micronance has positive outcomes, borrower 
vulnerability and contextual factors must be 
considered to ensure sustainable benets. 

Gutiérrol-Nieto and Serrano-Cinca (2019) 
discussed the role of micronance in promoting 
nancial inclusion and social justice, highlighting 
its broader socio-economic impact. 

Zaby (2019)  explained the  evolut ion of 
micronance institutions and their increasing 
contribution toward improving nancial inclusion 
and supporting small businesses. 

Care International (2015) highlighted that 
micronance plays a signicant role in small 
enterprise development globally by improving 
access to credit and supporting income-generating 
activities. 

Field, Pande, and Rigol (2014) provided evidence 
from India that micronance positively impacts 
rm performance by enhancing investment 
capacity and business growth among small 
enterprises. 

Imoisi and Godstime (2014) emphasized that 
micronance promotes entrepreneurship 
development by enabling small business owners 
to start and expand their ventures. 

Makorere (2014) found that loan characteristics 
such as size, repayment terms, and accessibility 
signicantly inuence enterprise performance and 
sustainability. 

Bhanot and Bhapat (2014) analyzed the nancial 
sustainability of micronance institutions in India 
and nd that factors such as portfolio quality, 
return on assets, and staff productivity are crucial 
for effective micronance operations.

Objectives

1. To study the challenges faced by small 
enterprises in accessing bank microcredit.

2. To understand the impact of bank-provided 
microcredit on growth and sustainability of 
small enterprises.

Hypotheses

H : Small enterprises do not face signicant 01

challenges in accessing bank microcredit.

H : Small enterprises face signicant challenges in a1

accessing bank microcredit.

H : Bank-provided microcredit does not 0 2

signicantly impact small enterprise growth.

H : Bank-provided microcredit signicantly a2

impacts small enterprise growth.

Research Design 

A combination of exploratory and causal research 
designs was adopted. Primary data were collected 
from 50 small enterprises in Mumbai using 
structured surveys and interviews. Secondary 
data were sourced from academic journals, 
institutional reports, and online databases. Simple 
random sampling ensured every enterprise had an 
equal chance of inclusion.

Data were analysed using descriptive statistics 
and regression analysis to test the proposed 
hypotheses.

Data Analysis
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Gender distribution shown above reported that 
out of the total 50 respondents, 27 respondents 
(54%) were male and 23 respondents (46%) were 
female. This shows a relatively balanced gender 
representation with a slight dominance of male 
respondents.

The educational prole shown in g. 3 that most 
respondents were graduates (18 respondents, 
36%), followed by postgraduates (15 respondents, 
30%). Undergraduates constituted 20%, while 
doctorate holders were only 6%, and others 
accounted for 8%.

The age-wise distribution in g. 2 revealed that the 
majority of respondents fall within the 25–34 years 
age group (20 respondents, 40%), followed by 
35–50 years (13 respondents, 26%). Respondents 
aged 18–24 years accounted for 24%, while only 
10% were above 50 years.

Fig. 4 revealed that 76% of respondents (38 
respondents) were aware of micronance services, 
while 24% were not. This reects a high level of 
awareness ,  suggest ing that  information 
dissemination efforts by banks and institutions 
have been largely effective.

Statistical Assessment of Hypotheses 

H : Small enterprises do not face signicant 01

cha l l enges  in  access ing  bank-prov ided 
microcredit.

H : Small enterprises face signicant challenges in a1

accessing bank-provided microcredit. 
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Fig.2 : Age Distribution

Source : Primary Data

Fig.3 : Education Level Distribution

Source : Primary Data

Fig.4 : Awareness of Bank Micronance

Source : Primary Data



Model Unstandardized 

Coefcients (B)
 

Std. Error Standardized 

Coefcients 

(Beta)
 

t Sig. 

Constant

 

3.250

 

1.041

 

–

 

3.122

 

0.003

 

Eligibility Criteria

 

0.018

 

0.148

 

-0.016

 

-0.122

 

0.903

 

Loan Size

 

0.146

 

0.155

 

-0.122

 

-0.941

 

0.352

 

Support Services

 

0.033

 

0.157

 

0.027

 

0.210

 

0.834

 

Interest Rate

 

0.068

 

0.165

 

-0.056

 

-0.411

 

0.683

 

Application  Transparency

 

0.163

 

0.142

 

-0.134

 

-1.147

 

0.258

 

High Collateral

 

0.025

 

0.149

 

0.020

 

0.168

 

0.868

 

Government Rules

 

0.047

 

0.146

 

-0.039

 

-0.323

 

0.748

 

Model
 

R
 
R Square

 
Adjusted R Square

 
Std. Error of the Estimate

 

1  0.237  0.056  -0.081 1.152 
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Model Sum of Squares df Mean Square F Sig. 

Regression

 

3.422

 

7

 

0.489

 

0.356

 

0.922

 

Residual
 

57.578
 

42
 

1.371
 

  

Total

 

61.000

 

49

 
   

The regression analysis indicates that the seven 
factors considered Eligibility Criteria, Loan Size, 
Support Services, Interest Rate, Application 
Transparency, High Collateral, and Government 
Rules do not have a statistically signicant impact 
on the accessibility of bank-provided microcredit 
for small enterprises. Since we fail to reject the null 
hypothesis, there is no evidence from this sample 

Model
 

R
 

R Square
 

Adjusted R Square
 

Std. Error of the Estimate
 

1
 

0.877
 

0.769
 

0.767
 

0.255
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Table 1 : Regression Analysis

Source : Primary Data

Table 2 : ANOVA Analysis

Source : Primary Data

Table 3 : Coefcient Table

Source : Primary Data

to suggest that these factors create signicant 
challenges in accessing microcredit.

H : Bank-provided microcredit does not have a 02

signicant impact on the growth of small 
enterprises.

H : Bank-provided microcredit has a signicant a2

impact on the growth of small enterprises.

Table 4 : Regression Analysis

Source : Primary Data



Model
 

Sum of Squares
 

df
 

Mean Square
 

F
 

Sig.
 

Regression

 

129.328

 

6

 

21.555

 

397.938

 

0.000

 

Residual

 

7.410

 

43

 

0.172

 
  

Total

 

136.738

 

49

 
   

 

70

Model Unstandardized 

Coefcients (B)
 

Std. Error Standardized 

Coefcients (Beta)
 

t Sig. 

Constant
 

0.499
 

0.090
 

–
 

5.548
 

0.000
 

Operational Expansion

 

0.037

 

0.014

 

0.059

 

2.618

 

0.009

 

Revenue and 

Protability

 

0.367

 

0.058

 

0.371

 

6.332

 

0.000

 

Investment in 

Technology

 

0.277

 

0.050

 

0.286

 

5.570

 

0.000

 

Product Development

 

0.029

 

0.010

 

0.060

 

2.898

 

0.004

 

Market 

Competitiveness

 

0.188

 

0.042

 

0.200

 

4.436

 

0.000

 

Market Development

 

0.045

 

0.023

 

0.070

 

1.957

 

0.006

 

 

The regression analysis indicates that bank-
provided microcredit has a signicant positive 
impact on the growth of small enterprises. Since 
we reject the null hypothesis (H��), the results 
provide evidence that access to microcredit 
supports growth across multiple dimensions. 
Revenue and Protability have the strongest effect, 
followed by Investment in Technology and 
Infrastructure and Operational Expansion, 
indicating that microcredit enables businesses to 
enhance nancial performance, modernize, and 
scale operations. Product Development and 
Market Competitiveness are also positively 
inuenced, suggesting that microcredit promotes 
innovation and competitiveness, while Market 
Development has a smaller but positive effect on 
expanding into new markets. 

Limitations and Future Research

1. Limited sample size and focus on Mumbai 
restrict generalizability.

2. Financial data may be incomplete or sensitive.

3. Study captures short-term impacts; long-term 
effects were not assessed.

4. Future research could use larger samples, 
multi-city data, and longitudinal analysis to 
evaluate sustainability and growth trends.

Conclusion

Bank-led micronance serves as a vital tool for 
promoting small enterprise growth in Mumbai. 
While formal access barriers are not signicant, 
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Source : Primary Data

Table 5 : ANOVA Table

Table 6 : Coefcient Table

Source : Primary Data
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microcredit enhances nancial performance, 
t e c h n o l o g i c a l  a d o p t i o n ,  a n d  m a r k e t 
competitiveness. Policymakers and nancial 
institutions should strengthen micronance 
outreach, especially for young entrepreneurs and 
women-led businesses, to foster inclusive and 
sustainable economic development.

References

Bhanot, D., & Bhapat, S. (2014). Financial 
sustainability of Indian micronance 
institutions: Portfolio quality, return on 
assets, and staff productivity. International 
Journal of Financial Studies, 2(1), 45–60. 
https://doi.org/10.3390/ijfs2010045

Care International. (2015a). Micronance and 
small enterprise development: A global 
perspective. Care International Publications.

Field,  E. ,  Pande, R. ,  & Rigol,  N. (2014). 
Micronance and rm performance: 
Evidence from India. American Economic 
Journal: Applied Economics, 6(3), 72–102. 
https://doi.org/10.1257/app.6.3.72

Finch, J., & Kocieniewski, M. (2022). Micronance 
interventions and borrower vulnerability: 

Context matters. Journal of Development 
Economics, 158, 102765. https: // doi. org / 
10. 1016 / j. jdeveco. 2022. 102765

Gutiérrez-Nieto, B., & Serrano-Cinca, C. (2019). 
Micronance, nancial inclusion, and social 
justice: Recent developments. Journal of 
Business Ethics, 156(1), 113–129. https: // 
doi. org/ 10. 1007 / s10551 - 017 - 3597 - 4

Imoisi, A. I., & Godstime, I. (2014). Micronance 
and entrepreneurship development. 
International Journal of Academic Research 
in Business and Social Sciences, 4(12), 34–45. 
https:// doi. org/ 10. 6007/ IJARBSS / v4-
i12/1276

Makorere, M. (2014). Loan characteristics and 
enterprise performance: Evidence from 
microcredit borrowers. African Journal of 
Business Management, 8(10), 408–417. 
https://doi.org/10.5897/AJBM2014.7223

Zaby, S. (2019). The evolution of micronance 
institutions and the impact on nancial 
inclusion. Journal of Small Business and 
Enterprise Development, 26(5), 673–690. 
https: // doi. org/ 10. 1108 / JSBED - 06 - 
2018 - 0180

Pacic University Journal of Social Sciences Vol. 10, Issue 1 November, 2025, Udaipur



Pacic University Journal of Social Sciences Vol. 10, Issue 1 November, 2025, Udaipur



(Books with ISBN) 

Publications



RNI Number : RAJENG/2016/70311

Printed and Published by Pacic Academy of Higher Education and Research University, Udaipur and 
printed at Yuvraj Papers, 11-A, Indra Bazar, Nada Khada, Near Bapu Bazar, Udaipur (Rajasthan) and 
published at Pacic Academy of Higher Education and Research University, Pacic Hills, Pratapnagar 
Extn., Airport Road, Udaipur (Rajasthan) 313001. Editor: Dr. Bhawna Detha

Rs. 60/- (per issue)


