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Abstract

Most people living in the underserved rural communities in Ghana, do not have access to basic social services, such as portable
water, electricity, mobile phones and internet, to promote healthy and productive living. Consequently, this research explores
the influence of demographic variables on people access to basic social amenities using the Afrobarometer survey Round 10 data
on Ghana. A total of 2,400 respondents were randomly sampled across all districts in the 16 regions. Structured questionnaires
were the main instruments used for data collection. The data was analyzed using inferential statistics, such as correlation and
multivariate regression analysis to test the hypotheses. The findings show a significant effect of socio-spatial, educational, and
gender disparities in access to basic social services in the country. Individual level of education emerged as a strong predictor of
access to the internet, mobile phone ownership and portable water. People's location, particularly the rural-urban divide, proved
to be a major determinant of access to basic social amenities, while regional inequalities were evident across nearly all the
outcome variables. The study recommends positioning education as a central instrument for socio-economic empowerment and
civic engagement; targeted, context-specific development planning policies that prioritize expansion of infrastructure and social
amenities to underserved communities; bridging the digital divide; and implementation of gender-sensitive digital inclusion
strategies to reduce technology access gaps that constrain women's socio-political participation.
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1. Introduction

In this information age characterized by globalization and
digitalization, citizens ought to have access to basic social ser-
vices, such as internet, mobile phones, portable water and
electricity, to enable them to function effectively and effi-
ciently in society. Access to these social services is a critical
determinant of socio-economic development, particularly in a

developing country such as Ghana. However, availability and
access to these social amenities varied from one community
to another. For instance, despite widespread advancements in
technology and digital infrastructure, disparities in access to
these services persist, triggered by a wide range of demo-
graphic variables such as age, gender, geographical location,
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religion and income levels. Unpacking the level at which these
demographic characteristics shape access to these vital social
services is essential for policymakers planning to create inclu-
sive and equitable developmental frameworks that meet the
diverse needs of the people. A recent study by [2] emphasizes
the substantial role that demographic factors play in shaping
access to technology and other social services in Ghana’s het-
erogeneous society. It was also found that the digital divide
persists, but with the influx of mobile technology and the in-
ternet, there is an opportunity to bridge that digital divide and
connectivity gaps. The digital divide not only restricts individ-
ual opportunities for education and economic advancement
but also hinders general societal growth by exacerbating ine-
qualities. Empirical studies have demonstrated that individu-
als from rural communities are less likely to own mobile de-
vices or have access to reliable internet compared to their
counterparts in urban contexts [7]. As a result, evaluating how
demographic variables correlate with access to these social
amentias is imperative for understanding the local landscape
to support design-targeted strategies to resolve those dispari-
ties. Moreover, access to portable water and electricity re-
mains a pressing issue in most Ghanaian communities, where
demographic variables, such as age, location and gender, can
significantly influence access to these resources and usage. An
empirical study conducted by [42] found that women and chil-
dren, who are responsible for water collection, face additional
challenges related to time and physical effort, potentially lim-
iting opportunities for education and employment. Similarly,
age disparities create varied access patterns, with younger in-
dividuals in urban settings having better access to electricity
due to higher infrastructural investments, while older genera-
tions in rural contexts may still rely on traditional sources.
Hence, a comprehensive study into these trends is critical for
fostering equitable social service distribution across all seg-
ments of the population.

Governance should be about the welfare and needs of the
people. For instance, [44] posit that social democratic govern-
ance models are vital for fulfilling social justice, reducing de-
velopment disparities, empowering citizens and meeting their
needs within a state. In agreement, [3] and [12] in their multi-
ple cross-national surveys found that democratic institutions,
good governance and citizenship well-being largely contribute

to the achievement of Sustainable Development Goals (SDGs).

The decentralization reforms in [1] research in Ghana and [17]
in Bolivia demonstrate how governance reforms in democratic
settings bring service delivery closer to citizens by improving
infrastructure, access to quality healthcare, education and lo-
cal participation. Despite these democratic gains, challenges
persist. Access to social services, such as internet, mobile
phones, portable water and electricity plays a vital role in pro-
moting health, enhancing the quality of life and fostering so-
cio-economic development. However, in Ghana, significant
inequalities persist in access to these social services, raising
concerns about disparities that hinder progress in various sec-
tors [5]. Although national data indicate considerable progress
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in service coverage, such as an estimated internet penetration
rate of 70% as of 2025 [15], these figures illustrates deep de-
mographic disparities. Evidence from the [24] reveals that 1
in 5 Ghanaians aged 6 years and above remains digitally ex-
cluded, with women, older adults, persons with disabilities
and individuals from low-income households being dispro-
portionately affected. Similarly, access to portable water and
electricity continues to show marked spatial and socio-eco-
nomic differences, with 89% of urban households having ac-
cess to basic water services compared to 72% in rural areas
[22]. These inequalities suggest that demographic factors sig-
nificantly influence who benefits from infrastructural devel-
opment and who remains excluded from these essential ser-
vices.

Despite the expansion of infrastructure and ICT services,
equitable access remains elusive. For example, while Ghana’s
electrification rates reached almost 89% in 2024, rural access
remained lower at approximately 76.7%, compared to near-
universal urban coverage [16]. Moreover, although 54% of in-
dividuals aged 5 years and above owned a functional mobile
phone in 2019, only 16.8% of households had internet access,
with rural households experiencing lower ownership and con-
nectivity rates [23]. These trends underscore the role of demo-
graphic variables such as age, gender, religion, residential lo-
cation, income level, and level of education in shaping differ-
ential access to critical social services. Furthermore, the inter-
connections between digital inclusion and basic infrastructural
access necessitate an integrated analytical approach. Access to
mobile phones and the internet increasingly determines peo-
ple's participation in economic, educational, political and so-
cial spheres, including digital financial services and e-learning
platforms [34]. However, when access remains stratified
along demographic lines, particularly for women, children and
rural populations, such exclusion exacerbates existing social
inequalities in access to basic social services [18]. Disparities
in these vital social services have broader implications for
health, education and livelihoods of the citizens, especially the
marginalized. As a result, examining the correlation between
demographic characteristics and access to these services is
critical for understanding the multidimensional nature of ine-
qualities and its implications for citizenship participation in
governance processes.

2. Literature Review

This section reviewed the literature connected to the study
constructs. Theoretical framework as well as empirical review
of related literature are also presented.

2.1. Theoretical Framework

This study is anchored on three complementary theoretical
frameworks, namely; Digital Divide Theory (DDT), Capabil-
ity Theory (CT), and Resource-Conversion Theory (RCT), to
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examine how demographic factors influence access to essen-
tial services in Ghana. The Digital Divide Theory explains dis-
parities in access to and use of information and communica-
tion technologies (ICTs) as outcomes of broader socio-eco-
nomic, political, and demographic inequalities [50]. Empirical
research indicates that factors such as gender, geographic lo-
cation, age, religion, educational attainment, and income level
structure unequal opportunities to benefit from digital infra-
structure [8]. Within the Ghanaian context, rural populations,
women, and individuals with lower educational attainment are
disproportionately affected by limited access to internet con-
nectivity and digital technologies due to infrastructural defi-
cits and socio-cultural constraints [11]. Consequently, the dig-
ital divide framework provides a useful analytical lens for in-
terpreting how demographic inequalities shape access to mod-
ern technological and utility services. Complementing this
perspective, the capability approach conceptualizes develop-
ment in terms of individuals’ substantive freedoms to convert
available resources into valued functioning [45]. Access to re-
sources such as internet services, mobile phones, electricity,
and portable water can therefore enhance capabilities related
to education, communication, and health. However, demo-
graphic attributes, such as age, gender, location, religion, and
income, act as conversion factors that influence the extent to
which these resources translate into meaningful opportunities
[35]. For instance, restrictive cultural norms may limit indi-
viduals’ effective use of digital technologies even when such
services are physically available. Extending these perspec-
tives, the Resources Conversion Framework emphasizes that
equitable access depends on interrelated dimensions, includ-
ing technological availability, affordability, digital skills, and
socio-cultural motivation [43]. These dimensions are medi-
ated by demographic characteristics that can either enable or
constrain access. Integrating these theoretical perspectives
therefore provides a comprehensive framework for analyzing
how demographic variables influence the distribution and uti-
lization of essential social services in Ghana and underscores
the need for policies that promote digital literacy, affordability,
and inclusive access [27].

2.2. Influence of Demographic Variables on
Access to the Internet and Mobile Phones

Globally, mobile internet awareness continues to grow, but
in many cases a significant barrier to access to mobile internet
adoption persists. The total number of people using their own
smartphone to access the internet increased to almost 4.3 bil-
lion people by the end of 2023 (53% of the global population),
and almost 80% of mobile internet subscribers globally are
now accessing the internet on a 4G or 5G smartphone, which
is an increase of about 330 million people between 2022 and
2023. While this represents a significant increase, it varies
from one country to another, and one in five mobile internet
subscribers worldwide are still using a 3G smartphone to ac-
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cess the internet [25]. The digital divide varied from one coun-
try to another. Digital divide refers to the inequalities in access
to and quality of internet connectivity between different geo-
graphic regions or demographic regions [6]. The scope of
these gaps encompasses various dimensions, including infra-
structure availability, digital literacy, affordability of services,
and socio-economic factors. In the United Kingdom (UK), for
instance, [46] found that while general internet access in the
UK is high, individuals over 65 years face significant barriers,
with only 55% reporting regular internet use compared to 95%
in the 18-34-year age group. Moreover, socio-economic status
was found to strongly influence access, where low-income
households had limited access to high-speed broadband [46].

In a similar study in Kenya, [38] discovered that an individ-
ual’s educational status significantly affects mobile phone
ownership in rural Kenya. Individuals with secondary educa-
tion were 30% more likely to own a mobile phone compared
to those with basic education. In addition, gender disparities
were evident, with men owning mobile phones at a rate of 70%
compared to only 50% of women. This finding on the digital
divide in Kenya was not significantly different from those
found in Nigeria. Similarly, [40] survey in Nigeria revealed
that age and location of residence significantly determined in-
ternet access among Nigerians and that urban youth had an
internet access rate of 85%, while rural youth had only 40%.
In addition, male respondents were more likely to have access
to the internet than females, reflecting persistent gender gaps
[40]. In Ghana, [4] empirical research found that higher edu-
cational levels correlated with internet access and more fre-
quent use of mobile phones. It was further discovered that 90%
of university students owned smartphones, with usage signif-
icantly determined by gender and socio-economic background,
where male students had more access to smartphones than fe-
males [4].

Additionally, Ghana’s 2021 Population and Housing Cen-
sus (PHC) found that eight in ten (83.2%) of people who
were 12 years and above owned mobile phones, and the ratio
was higher for males (85.8%) than females (80.7%) [22].
Ownership of mobile phones in urban areas (90.1%) was
higher than in rural (63.3%) underserved communities. In
addition, only 10% of Ghanaians 12 years and above owned
only non-smart mobile phones, while a large number of peo-
ple 12 years and older in rural communities (males: 12.8%
and females: 16.0%) owned non-smart mobile phones [22].
In five regions, approximately 30% of the people who were
12 years and above do not own mobile phones, and only one
region has less than 10% of persons 12 years and above who
do not own any mobile phone. In regions where non-owner-
ship was high, the difference between males and females was
highest in Savannah (males: 35.4% and females: 48.8%) and
North East (males: 32.3% and females: 47.6%) [22]. Inter-
ventions to address the digital divide and bridge regional in-
equalities in connectivity should encompass a diverse array
of government projects and private sector initiatives, which
should include the construction of fibre-optic networks or
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the deployment of wireless technology networks to connect
the deprived communities.

2.3. Influence of Demographic Variables on
Access to Portable Water and Electricity

A clean environment, good health, and a healthy nation re-
quires high-quality water for domestic, agricultural, and in-
dustrial uses. However, inadequate access to clean drinking
water, unimproved sanitation facilities, poor hygiene habits,
and ineffective water management practices can all contribute
to the development of waterborne diseases [19, 49]. Globally,
disparities persist in access to social services such as water and
electricity and vary from one country to another. In Canada,
demographic variables such as age, income, and geographic
location significantly determine access to portable water and
electricity [47]. Rural and indigenous communities often en-
counter challenges in accessing clean water due to infrastruc-
tural limitations, and older adults are more likely to report the
poor quality of water supply, emphasizing the need for im-
proved monitoring and infrastructure investment [47]. In ad-
dition, income inequalities lead to differing access levels:
lower-income households may prioritize energy cost over wa-
ter quality [29].

More importantly, [49] conducted a survey on access to safe
drinking water in East Africa. Bivariate and multivariable
multilevel logistic regression analyses were used to identify
factors associated with the source of drinking water among
households. In the binary model analysis, age and gender of
household heads, educational level of the household head,
wealth index, time to access the drinking water source, toilet
facility types, type of residence, community wealth, and com-
munity-level mass media exposure were significantly associ-

ated with an improved source of drinking water (p <0.05) [49].

In Kenya, access to safe water and electricity is highly influ-
enced by demographic characteristics such as level of educa-
tion, ethnicity and residential location. The [33] data high-
lights that households in urban settings have far better access
to both electricity and water compared to those in rural con-
texts. Education plays a crucial role, as individuals with higher
education levels are more aware of and are able to navigate
available resources for clean water and electricity [41]. More-
over, ethnic disparities affect access, with marginalized com-
munities facing greater challenges in securing these essential
social services [31]. In Ghana, a study by [39] discovered that
rural women bear the brunt of water collection, impacting
their time and opportunities [48]. Access to electricity corre-
lates strongly with household income, where higher-income
households are more likely to have access to a reliable elec-
tricity connection [20]. Furthermore, age determines energy
consumption patterns, with younger households adopting new
technologies more rapidly compared to older generations, who
may depend on traditional energy sources [10].
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2.4. Research Objectives

The main objective of the study was to investigate the im-
pact of demographic characteristics (gender, location, region,
level of education and religion) on Ghanaians access to Basic
social amenities such as the internet, mobile phones, electric-
ity and portable water.

3. Materials and Methods

This section presents the methodology employed by the
study. It presents a brief profile of the study area, research hy-
potheses, regression and correlation analysis frameworks, and
joint effect assessment.

3.1. Study Area

The study was conducted across all the districts in the 16
regions of Ghana. A structured questionnaire was adopted to
collect the data from 2,400 participants across the 16 regions
of Ghana who were randomly sampled for the study.

Data Source

The study used data from the Ghana Center for Democratic
Development (CDD-Ghana) Afrobarometer Ghana Round 10
survey in 2024 [13], which was sourced from their website
(https://www.afrobarometer.org/survey-resource/ghana-
round-10-data-2024/). Their data covered responses from
2,400 adult citizens and was collected using a nationally rep-
resentative, random, stratified, and multi-stage probability
sampling procedures. The survey was conducted in August
2024 [14].

3.2. Research Hypotheses

The following null hypotheses formed the foundation for
the study.

HO1: Gender has no significant effect on Ghanaians' access
to the Internet, Mobile phones, Portable Water, and Electricity

HO02: Geographical location of Citizens has no statistically
significant effect on their Access to basic needs such as Port-
able water, Mobile phones, Internet, and Electricity.

HO03: Region has no statistically significant effect on Gha-
naians' access to basic needs such as Portable water, Mobile
phones, Internet, and Electricity

HO04: Level of Education has no significant effect on Gha-
naians’ access to the Internet, Mobile phones, Portable Water,
and Electricity

HOS5: Religion has no statistically significant effect on Gha-
naians' access to the Internet, Mobile phones, Portable Water,
and Electricity.

4. Presentation and Discussion of Results

This section presents the results of the study and analysis of
the findings.
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4.1. Multivariate Regression Analysis

The null hypotheses formulated were tested with correla-
tion and multivariate regression analysis. The multivariate re-
gression predicts multiple outcome variables simultaneously
using a single set of predictor variables. It is used to under-
stand how predictors affect a combination of responses by an-
alyzing relationships across outcomes at once [51]. The model
is formulated as:

Ify, = (Yn.Yiz. ...,YL-q)T denote a vector of g continuous
dependent variables observed for the it" (i=
1,2,..,n),and if X; = (1,XL-1,X1-2, ...,Xl-p)Trepresentavector
of p independent variables including an intercept, then the
multivariate regression model that corresponds with Y; and
X; is specified as:

unit,

Y, = Bo + B1Xix + BoXip + -+ BpXip + & (1)
Or the matrix equivalent
Y=XB+e @

Where:

Y isan n X g matrix of dependent variables

X isan n + (p + 1) matrix of explanatory variables
B isa (p + 1) X q matrix of coefficients, and

€ is an n X ¢ matrix of random error terms.

The error vectors ¢; are assumed to satisfy:

g~Ny(0,2),i = 1,2,..,n 3)

Where X is a g X q positive definite variance—covariance
matrix which captures correlations among the dependent var-
iables [21, 51].

The model assumptions include linearity of the relationship
between predictors and independent variables, independence
of observations across units, multivariate normal distribution
of error terms, constant variance-covariance matrix (homosce-
dasticity) across observations, and explanatory variables not
perfectly correlated [21, 32]. Overall and individual effects of
the independent variables on the dependent variables are
tested using multivariate test statistics such as the Wilk’s
Lambda, Pillai’s Trace, Hotelling — Lawley Trace, and Roy’s
Largest Root. These assess if the explanatory variables jointly
have a significant effect on the set of dependent variables [30,
51]. Data was stored and accessed on SPSS, whiles data anal-
ysis was performed using Stata throughout the study.

4.2. Correlation Analysis

The study used a Pearson correlation analysis to find out
how strong and in what direction the linear correlations were
between the research variables. We looked at the correlation
coefficients (r) and their p-values and noted them in Table 1
to determine if each association was statistically significant.
The study observed a moderate positive correlation between
education level and internet access (r = 0.457, p < 0.001),
meaning that people with higher education are more likely to
have internet access. Education level showed a positive link
to having power (r=0.131, p <0.001), owning a cell phone (r
= 0.244, p < 0.001), and having access to clean water (r =
0.217, p < 0.001). These results indicate that higher levels of
education are frequently linked to improved access to modern
infrastructure and social amenities. There was a moderate neg-
ative correlation between location (urban—rural) and access to
portable water (r = —0.455, p < 0.001). This means that fami-
lies in rural areas are less likely to have access to clean drink-
ing water. The location showed a negative correlation with ed-
ucation level (r =—0.259, p <0.001) and internet access (r = —
0.273, p <0.001), which means that people in cities and towns
have different levels of education and access to technology. It
further revealed a positive correlation between geographical
location and religion (r = 0.256, p < 0.001), indicating that re-
ligious affiliation varies across different geographical regions.
Moreover, internet access demonstrated a moderate positive
correlation with mobile phone ownership (r=0.332, p <0.001)
and a weak correlation with electricity (r = 0.173, p < 0.001),
highlighting the interconnectedness of technological and in-
frastructural components. Gender, on the other hand, had very
little and statistically insignificant links to most of the varia-
bles (for example, r =0.001 with electricity, p = 1.000), which
means that male and female respondents had similar access to
the basic infrastructure and socio-economic indicators that
were looked at in this study. The correlation analysis shows
that education, location, and access to the internet are im-
portant factors that are connected to indicators of basic infra-
structure and social services, such as access to clean water,
power, internet and mobile phone ownership. The results
show some differences in space and socio-economics, that
make it cumbersome for people to get access to important so-
cial services and technology, especially between urban and ru-
ral areas. There were insignificant statistical differences be-
tween men and women, but statistically significant differences
between regions and religions.

Table 1. Correlation Matrix of Research Variables.

Variables Gender Location Region Educ3

Gender 1.0000

Relig4 InterAc Mob_Ph Portabl_W Electricity
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Variables Gender Location Region Educ3
Location U~r 0.0009 1.0000
0.9666
REGION 0.0040 0.2488 1.0000
0.8450 0.0000
Educ3 -0.1668 -0.2592 -0.2103  1.0000
0.0000 0.0000 0.0000
Relig4 -0.0447 0.0677 0.2564 -0.1287
0.0319 0.0012 0.0000 0.0000
InternetAcc -0.1372 -0.2729 -0.1598  0.4573
0.0000 0.0000 0.0000 0.0000
Mob_Phonel -0.0720 -0.1407 -0.1071  0.2443
0.0004 0.0000 0.0000 0.0000
Portable W 0.0009 -0.4552 -0.3369  0.2167
0.9655 0.0000 0.0000 0.0000
Electricity 0.0000 -0.2492 -0.1606  0.1311
1.0000 0.0000 0.0000 0.0000

Source: Afrobarometer Survey Data on Ghana Round 10 (2024)

4.3. Multivariate Regression Analysis

This section presents an explanation on how the multivari-
ate regression analysis was used to test the hypotheses in the
study. Multivariate regression analysis is used when research-
ers are dealing with multiple independent variables, capture
complex relationships and interactions between variables,
when researchers want control for confounding variables, and
improve accuracy in prediction.

4.4. Joint Effects Assessment

The study used Wilks' Lambda (W), Pillai's Trace (P), Law-
ley—Hotelling Trace (L), and Roy's Largest Root (R) statistics

Relig4 InterAc Mob_Ph Portabl W Electricity
1.0000

-0.0871 1.0000

0.0000

-0.0604 0.3320 1.0000

0.0038 0.0000

-0.1016 0.2105 0.1082 1.0000

0.0000 0.0000 0.0000

-0.0459 0.1732 0.1190 0.2546 1.0000
0.0279 0.0000 0.0000 0.0000

to compute multivariate tests to determine how the independ-
ent factors affected the dependent variables. Table 2 shows
that the total model was statistically significant across all test
statistics (Wilks” A = 0.414, F(23,2272) = 24.37, p < 0.001).

This means that the predictors had a strong multivariate
effect on the outcome variables. Gender (A =0.991, F(4, 2269)
=5.06, p <0.001), Location (A = 0.863, F(4, 2269) = 90.24,
p <0.001), Region (A =0.698, F(60, 8859)=14.27,p <0.001),
Education level (Educ3) (A =0.842, F(12, 6003) =33.72,p <
0.001), and Religion (Relig4) (A = 0.984, F(12, 6003) = 3.05,
p < 0.001) all had statistically significant multivariate effects
on the aggregated dependent variables. The fact that all of the
multivariate test statistics (Wilks', Pillai's, Lawley—Hotelling,
and Roy's) are always important is strong evidence that these
factors together explain a large part of the variance in the de-
pendent variables.

Table 2. Joint Effects of Independent Variables on the Set of Dependent Variables.

Source Statistic Df
Model w 0.4140 23
P 0.7312
L 1.0929
R 0.7440

dfl df2 F Sign.

92 8983.5 24.37 0.0000
92 9088 22.10 0.0000
92 9070 26.94 0.0000
23 2272 73.49 0.0000
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Source Statistic Df
Residual 2272
Gender w 0.9912 1
P 0.0088
L 0.0089
R 0.0089
Location_~r AW 0.8627 1
P 0.1373
L 0.1591
R 0.1591
REGION w 0.6976 15
P 0.3338
L 0.3898
R 0.2325
Educ3 w 0.8415 3
P 0.1599
L 0.1866
R 0.1769
Relig4 w 0.9840 3
P 0.0160
L 0.0162
R 0.0137
Residual 2272
Total 2295

W = Wilks' lambda P = Pillai's trace

Source: Afrobarometer Survey Data on Ghana Round 10 (2024)

4.5. Overall Model Fit

Table 3 shows the results of the univariate regression for
each dependent variable: having an internet connection, own-
ing a mobile phone, having access to a portable water source,
and having access to electricity. All four models were statisti-
cally significant at p <0.001, indicating that the aggregate col-
lection of variables explained a considerable portion of the
variance in each outcome. The model for portable water ac-
cess had the most explanatory power (R? = 0.33, F(23, 2272)
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df1 df2 F Sign.

4 2269 5.06 0.0005
4 2269 5.06 0.0005
4 2269 5.06 0.0005
4 2269 5.06 0.0005
4 2269 90.24 0.0000
4 2269 90.24 0.0000
4 2269 90.24 0.0000
4 2269 90.24 0.0000
60 8859.3 14.27 0.0000
60 9088 13.79 0.0000
60 9070 14.73 0.0000
15 2272 35.21 0.0000
12 6003.5 33.72 0.0000
12 6813 31.97 0.0000
12 6803 35.27 0.0000
4 2271 100.43 0.0000
12 6003.5 3.05 0.0003
12 6813 3.04 0.0003
12 6803 3.06 0.0003
4 2271 7.76 0.0000

L = Lawley-Hotelling trace R =Roy's largest root

=48.58, p <0.001), followed by internet access with explan-
atory power (R? = 0.26, F(23, 2272) = 34.46, p < 0.001), elec-
tricity access with explanatory power (R? = 0.21, F(23, 2272)
=26.60, p<0.001), and mobile phone ownership with explan-
atory power (R? = 0.09, F(23, 2272) = 9.90, p < 0.001), re-
spectively. The results show that the independent variables in
the model together account for a moderate amount of variation
in access to important household amenities. The strongest link
was found between access to clean water and internet connec-
tivity.
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Table 3. Overall Fit Statistics for the Multivariate Regression.

Equation Obs Parms
Internet_acc 2,296 24
Mob_Phonel 2,296 24
Portable W~1 2,296 24
Electricity 2,296 24

Source: Afrobarometer Survey Data on Ghana Round 10 (2024)

4.6. The Multiple Regression Model

The study analysis generated the multivariate regression
model output for all the dependent and independent variables.
The results in this study are presented in separate output tables
for each response variable because the joint output table is too
long to be presented together in this study. Each output table
provides the calculated coefficients, standard errors, t-values,
and significance levels for each predictor.

4.7. Internet Access

From Table 4, the regression model for internet access
showed that it was statistically significant (F(23, 2272) =
34.46, p <0.001). It explained about 25.9% of the differences
in Internet access (R? = 0.26). Both gender and place of resi-
dence were significant predictors. Women had less access to
the internet than men (B = —0.077, p < 0.001). This evidence
provides sufficient grounds to reject the null hypothesis that
gender has no significant effect on Ghanaians' access to the

RMSE R-sq F P>F

0.4280 0.2586 34.4632 0.0000

0.2489 0.0911 9.9027 0.0000

0.3871 0.3297 48.5779 0.0000

0.2024 0.2121 26.5997 0.0000
Internet.

In addition, those in rural communities had much less ac-
cess than people who lived in cities (f = —0.120, p < 0.001).
There was a strong positive relationship between education
level and Internet access: people without formal education
were much less likely to have internet access than people who
did (B =0.186, 0.429, and 0.650, respectively; all p < 0.001).
There were also differences between regions. People from the
Volta (B = —0.188, p < 0.001), Northern (B = —-0.139, p =
0.008), and Savannah (B =-0.170, p=0.019) regions said they
had much less access to the internet than people from the ref-
erence region, which was probably the Western Region. The
differences between other regions were not statistically signif-
icant. Religion was not a dependable predictor; coefficients
for religious affiliation were generally negligible and statisti-
cally insignificant (p > 0.05). The data show a strong link be-
tween internet access and educational achievement, gender,
home location, and area. This shows that there are differences
in digital connection based on socioeconomic status and re-
gion.

Table 4. Output for Internet Access.

Variables Coefficient Std. err.
Internet_acc

Gender

Woman -0.0772 0.0183
Location Urb_Rur

Rural -0.1202 0.0209
REGION

WESTERN NORTH -0.0094 0.0634
CENTRAL -0.0100 0.0459
GREATER ACCRA 0.0619 0.0411
VOLTA -0.1877 0.0524
OTI -0.1175 0.0687
EASTERN -0.0751 0.0450

t P>t 95% conf. interval
-4.2200 0.0000 -0.1132 -0.0413
-5.7500 0.0000 -0.1612 -0.0793
-0.1500 0.8820 -0.1337 0.1150
-0.2200 0.8280 -0.1001 0.0801
1.5000 0.1330 -0.0188 0.1425
-3.5800 0.0000 -0.2904 -0.0850
-1.7100 0.0880 -0.2523 0.0173
-1.6700 0.0950 -0.1632 0.0131
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Variables Coefficient Std. err.
ASHANTI 0.0421 0.0410
AHAFO -0.1295 0.0743
BONO 0.0919 0.0577
BONO EAST 0.0291 0.0585
NORTHERN -0.1390 0.0525
SAVANNAH -0.1695 0.0724
NORTH EAST -0.0841 0.0803
UPPER EAST -0.1129 0.0593
UPPER WEST -0.1051 0.0663
Educ3

Low education 0.1859 0.0334
Medium education 0.4289 0.0306
High education 0.6497 0.0386
Relig4

Muslim 0.0470 0.0265
Traditional -0.0379 0.0581
Other -0.0769 0.0671
_cons 0.3222 0.0481

Source: Afrobarometer Survey Data on Ghana Round 10 (2024)

The findings aligned with the recent empirical study by [26]
in rural Kenya which discovers a pronounced gender digital
divide, with women significantly less likely than men to own
digital devices or access the internet. This disparity is largely
driven by lower educational attainment, limited income op-
portunities, and restrictive sociocultural norms, particularly in
rural settings where infrastructure and digital literacy are weak.
The study highlights how gender and rurality intersect to in-
tensify digital exclusion. Similarly, [28] conducted a research
using binary regression models with cross-validation across
West and Central Africa, to explore whether education, gender,
and place of residence were key determinants of both financial
and digital inclusion. Their findings show that individuals
with higher levels of formal education are substantially more
likely to be digitally included, while women and rural resi-
dents face persistent disadvantages. More importantly, the
study underscores that structural factors rather than cultural
variables were the primary drivers of digital inequality across
the region. Evidence from high income contexts further rein-
forces these patterns. The study by [52] in the UK reports that
nearly half of experience some form of digital exclusion
which was strongly associated with low income, limited digi-
tal skills, and location of residence in rural or socioeconomi-
cally deprived areas.

t P>t 95% conf. interval
1.0300 0.3050 -0.0383 0.1225
-1.7400 0.0810 -0.2752 0.0162
1.5900 0.1110 -0.0212 0.2050
0.5000 0.6190 -0.0857 0.1438
-2.6500 0.0080 -0.2419 -0.0361
-2.3400 0.0190 -0.3115 -0.0275
-1.0500 0.2950 -0.2415 0.0734
-1.9000 0.0570 -0.2292 0.0033
-1.5800 0.1130 -0.2351 0.0250
5.5600 0.0000 0.1204 0.2515
14.0000 0.0000 0.3688 0.4890
16.8400 0.0000 0.5741 0.7254
1.7800 0.0760 -0.0049 0.0989
-0.6500 0.5140 -0.1518 0.0760
-1.1500 0.2520 -0.2085 0.0547
6.7000 0.0000 0.2278 0.4165

4.8. Mobile Phone Ownership

The regression model for mobile phone ownership, as
shown in Table 5, was statistically significant (F(23, 2272) =
9.90, p < 0.001), explaining approximately 9.1% of the vari-
ance in mobile phone possession (R? =0.09). Both gender and
place of residence were significant predictors. Women were
slightly less likely than men to own a mobile phone (f = —
0.025, p = 0.018), and people who lived in rural areas were
less likely than those who lived in cities to own a mobile
phone (B =—0.036, p = 0.003). There was a positive correla-
tion between education level and mobile phone ownership:
people with low (§ =0.132, p <0.001), medium (B =0.160, p
< 0.001), and high (p = 0.195, p < 0.001) levels of education
were all much more likely to own a mobile phone than people
who did not go to school. There were statistically insignificant
differences between regions, and people from the Northern
Region had much lower mobile phone ownership rates (f = —
0.112, p <0.001) than people from the reference region. Reli-
gion had different effects: traditionalists were much less likely
to own a cell phone (B =—0.090, p = 0.008), while Muslims
were a little more likely to own one (B = 0.030, p = 0.050).
Mobile phone ownership was predominantly affected by edu-
cation level, gender, and rural—urban location, with minor yet
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significant influences from area and religion. These results of- effect on their access to basic social amenities such as portable
fered moderate evidence to reject the null hypothesis that: ge-  water and mobile phones.
ographical location of citizens has no statistically significant

Table 5. Mobile Phone Ownership.

Variables Coefficient Std. err. T P>t 95% conf. interval
Mob_Phonel

Gender

Woman -0.0251 0.0107 -2.3600 0.0180 -0.0460 -0.0042

Location_Urb_Rur

Rural -0.0359 0.0122 -2.9500 0.0030 -0.0597 -0.0120
REGION

WESTERN NORTH 0.0385 0.0369 1.0400 0.2970 -0.0339 0.1108
CENTRAL -0.0311 0.0267 -1.1600 0.2450 -0.0835 0.0213
GREATER ACCRA 0.0179 0.0239 0.7500 0.4530 -0.0290 0.0648
VOLTA 0.0347 0.0305 1.1400 0.2550 -0.0250 0.0944
OTI -0.0283 0.0400 -0.7100 0.4790 -0.1067 0.0501
EASTERN 0.0256 0.0262 0.9800 0.3270 -0.0257 0.0769
ASHANTI -0.0130 0.0239 -0.5500 0.5860 -0.0598 0.0338
AHAFO 0.0143 0.0432 0.3300 0.7410 -0.0705 0.0990
BONO -0.0229 0.0336 -0.6800 0.4940 -0.0887 0.0429
BONO EAST 0.0001 0.0340 0.0000 0.9970 -0.0666 0.0669
NORTHERN -0.1123 0.0305 -3.6800 0.0000 -0.1721 -0.0524
SAVANNAH 0.0458 0.0421 1.0900 0.2770 -0.0368 0.1284
NORTH EAST -0.0879 0.0467 -1.8800 0.0600 -0.1795 0.0037
UPPER EAST 0.0096 0.0345 0.2800 0.7800 -0.0580 0.0773
UPPER WEST 0.0366 0.0386 0.9500 0.3430 -0.0391 0.1122
Educ3

Low education 0.1315 0.0194 6.7600 0.0000 0.0934 0.1697
Medium education 0.1598 0.0178 8.9700 0.0000 0.1248 0.1947
High education 0.1948 0.0224 8.6800 0.0000 0.1508 0.2388
Relig4

Muslim 0.0302 0.0154 1.9600 0.0500 0.0000 0.0603
Traditional -0.0896 0.0338 -2.6500 0.0080 -0.1559 -0.0234
Other 0.0151 0.0390 0.3900 0.7000 -0.0615 0.0916
_cons 0.8154 0.0280 29.1500 0.0000 0.7605 0.8703

Source: Afrobarometer Survey Data on Ghana Round 10 (2024)
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4.9. Portable Water Access

In Table 6, the regression model for access to portable water
was statistically significant (F(23, 2272) = 48.58, p < 0.001),
accounting for approximately 33.0% of the variance in access
to clean drinking water (R? = 0.33). Gender was not a signifi-
cant predictor (B = 0.010, p = 0.54); nevertheless, geograph-
ical location had a considerable impact, as respondents in rural
areas were substantially less likely to have access to portable
water than their urban counterparts (f = —0.313, p < 0.001).
Distinct disparities exist among regions. Increased access was
observed in Western North (f = 0.185, p =0.001), Central (B
=0.259, p <0.001), Greater Accra ( =0.136, p <0.001), and
Bono East (B = 0.185, p < 0.001). Conversely, significantly
reduced access was identified in Volta (f =—-0.098, p =0.039),

Ashanti (B =-0.100, p=0.007), Ahafo (8 =-0.494, p <0.001),
Northern (p =—0.258, p < 0.001), Savannah (f = —-0.263, p <
0.001), North East (B =—-0.267, p < 0.001), Upper East (p = —
0.258, p <0.001), and Upper West (f =—-0.228, p < 0.001). It
showed that a positive correlation exists between educational
attainment and access to clean water. Individuals with me-
dium (B = 0.081, p = 0.004) and high education (f =0.121, p
=0.001) had greater access compared to those with no educa-
tion. Significant disparities were seen based on religion: Mus-
lims exhibited more access (= 0.081, p=0.001), whilst Tra-
ditionalists experienced considerably reduced access (f = —
0.116, p=0.027). The primary determinants of access to port-
able water were one's place of residence and the specific re-
gion inhabited.

Table 6. Portable Water Access.

Variables Coefficient Std. err.
Portable Waterl

Gender

Woman 0.0102 0.0166
Location_Urb_Rur

Rural -0.3126 0.0189
REGION

WESTERN NORTH 0.1854 0.0574
CENTRAL 0.2594 0.0415
GREATER ACCRA 0.1356 0.0372
VOLTA -0.0979 0.0474
OTI 0.0054 0.0622
EASTERN 0.0194 0.0407
ASHANTI -0.0999 0.0371
AHAFO -0.4942 0.0672
BONO -0.0080 0.0522
BONO EAST 0.1854 0.0529
NORTHERN -0.2581 0.0474
SAVANNAH -0.2634 0.0655
NORTH EAST -0.2665 0.0726
UPPER EAST -0.2582 0.0536
UPPER WEST -0.2284 0.0600
Educ3

Low education 0.0440 0.0302
Medium education 0.0808 0.0277
High education 0.1207 0.0349

t P>t 95% conf. interval
0.6100 0.5400 -0.0223 0.0427
-16.5400 0.0000 -0.3497 -0.2756
3.2300 0.0010 0.0729 0.2978
6.2400 0.0000 0.1779 0.3409
3.6400 0.0000 0.0626 0.2085
-2.0700 0.0390 -0.1908 -0.0050
0.0900 0.9300 -0.1165 0.1273
0.4800 0.6340 -0.0604 0.0991
-2.6900 0.0070 -0.1727 -0.0272
-7.3600 0.0000 -0.6260 -0.3625
-0.1500 0.8790 -0.1103 0.0944
3.5000 0.0000 0.0815 0.2892
-5.4400 0.0000 -0.3512 -0.1651
-4.0200 0.0000 -0.3919 -0.1350
-3.6700 0.0000 -0.4089 -0.1241
-4.8100 0.0000 -0.3633 -0.1530
-3.8100 0.0000 -0.3460 -0.1108
1.4600 0.1450 -0.0153 0.1034
2.9200 0.0040 0.0265 0.1352
3.4600 0.0010 0.0523 0.1891
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Variables Coefficient Std. err.
Relig4

Muslim 0.0814 0.0239
Traditional -0.1162 0.0525
Other -0.0094 0.0607
_cons 0.7163 0.0435

Source: Afrobarometer Survey Data on Ghana Round 10 (2024)

The regression findings on access to portable water is con-
sistent with similar studies in Ghana where rural communities
significantly reduces individuals access to portable water, re-
flecting persistent infrastructural deficits and uneven service
delivery between rural and urban areas. Similar patterns are
reported in Nigeria, where rural and low-income households
face substantial barriers to improved water sources due to in-
adequate infrastructure and socioeconomic constraints [36].
Educational attainment, in particular, is positively associated
with access to portable water, as more educated individuals
are better positioned to secure improved sources through
higher income, greater awareness, and improved living condi-
tions. These findings align with broader regional evidence
from South Africa, where rural water insecurity persists due
to governance challenges, infrastructural weaknesses, and cli-
mate-related pressures, while individual demographic factors,
such as gender, become less influential once spatial inequali-
ties are considered [37]. Comparable inequalities are also ev-
ident in high-income contexts. In the United States, disparities
in access to portable water disproportionately affect low-in-
come and marginalized communities, indicating that struc-
tural and regional inequalities transcend national income lev-
els [9]. Overall, the converging evidence suggests that access
to portable water is primarily shaped by place of residence,
regional inequality, and socioeconomic capacity rather than
gender alone, underscoring the need for spatially targeted and
equity-oriented water policies.

t P>t 95% conf. interval
3.4000 0.0010 0.0345 0.1283
-2.2100 0.0270 -0.2192 -0.0132
-0.1600 0.8760 -0.1285 0.1096
16.4700 0.0000 0.6310 0.8016

4.10. Electricity Access

The regression model for electricity access was statistically
significant (F(23, 2272) = 26.60, p < 0.001), explaining
around 21.2% of the variation in electricity availability (R? =
0.21). From Table 7, gender did not serve as a significant pre-
dictor (B = 0.001, p = 0.93), suggesting no difference in elec-
tricity availability between males and females. There was a
strong link between where people lived and how much power
they had; people who lived in rural areas were much less likely
to have electricity than people who lived in cities (B = —0.096,
p < 0.001). There were also some high differences between
places. Respondents from the Western North (f = 0.070, p =
0.02), Volta (B =0.065, p=0.009), and Upper West ( =0.076,
p = 0.016) regions demonstrated significantly enhanced elec-
tricity access in comparison to the reference region, likely the
Western Region. Conversely, respondents from Oti (f = —
0.189, p <0.001), Ahafo (B =-0.293, p <0.001), Northern (
=-0.093, p <0.001), Savannah (§ = —0.430, p < 0.001), and
Upper East (B =-0.081, p = 0.004) indicated significantly re-
duced access. Educational attainment and religion were not
significant predictors (p > 0.05), suggesting that regional and
locational variations, rather than individual-level characteris-
tics such as education or religion, primarily accounted for the
disparities in electricity availability.

Table 7. Access to Electricity.

Variables Coefficient Std. err.
Electricity

Gender

Woman 0.0008 0.0087
Location_Urb_Rur

Rural -0.0956 0.0099
REGION

WESTERN NORTH 0.0700 0.0300

T P>t 95% conf. interval
0.0900 0.9300 -0.0162 0.0178
-9.6700 0.0000 -0.1150 -0.0762
2.3300 0.0200 0.0112 0.1288
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Variables Coefficient Std. err.
CENTRAL 0.0269 0.0217
GREATER ACCRA -0.0021 0.0195
VOLTA 0.0649 0.0248
OTI -0.1887 0.0325
EASTERN 0.0289 0.0213
ASHANTI 0.0082 0.0194
AHAFO -0.2929 0.0351
BONO 0.0488 0.0273
BONO EAST 0.0521 0.0277
NORTHERN -0.0932 0.0248
SAVANNAH -0.4304 0.0343
NORTH EAST 0.0623 0.0380
UPPER EAST -0.0812 0.0280
UPPER WEST 0.0758 0.0314
Educ3

Low education 0.0120 0.0158
Medium education 0.0104 0.0145
High education 0.0162 0.0182
Relig4

Muslim 0.0169 0.0125
Traditional 0.0144 0.0275
Other 0.0311 0.0317
_cons 0.9770 0.0228

Source: Afrobarometer Survey Data on Ghana Round 10 (2024)

4.11. Marginal Effects by Urban-Rural
Location

Table 8 illustrates the marginal projections about the acces-
sibility of basic infrastructure services based on urban or rural
residency, derived from the multivariate regression model.
The results indicate significant disparities in access to all four
infrastructure indicators between urban and rural families. Ur-
ban residences possess a 62.1% probability of having internet
connectivity, whilst rural residences exhibit a 50.0% probabil-
ity. This indicates a disparity of almost 12 percentage points.
The majority of individuals possess a cell phone. In urban ar-
eas, 94.1% of households possess one, whereas in rural re-
gions, 90.5% of families possess one. The primary distinctions

T P>t 95% conf. interval
1.2400 0.2160 -0.0157 0.0695
-0.1100 0.9120 -0.0403 0.0360
2.6200 0.0090 0.0164 0.1135
-5.8000 0.0000 -0.2524 -0.1249
1.3600 0.1740 -0.0128 0.0706
0.4200 0.6730 -0.0299 0.0462
-8.3300 0.0000 -0.3618 -0.2240
1.7900 0.0740 -0.0047 0.1023
1.8800 0.0600 -0.0022 0.1064
-3.7600 0.0000 -0.1419 -0.0445
-12.5600 0.0000 -0.4976 -0.3632
1.6400 0.1010 -0.0122 0.1367
-2.9000 0.0040 -0.1362 -0.0262
2.4200 0.0160 0.0143 0.1373
0.7600 0.4490 -0.0190 0.0430
0.7200 0.4720 -0.0180 0.0388
0.8900 0.3740 -0.0196 0.0520
1.3500 0.1780 -0.0077 0.0414
0.5200 0.6010 -0.0395 0.0682
0.9800 0.3270 -0.0311 0.0934
42.9400 0.0000 0.9323 1.0216

between urban and rural communities lie in the availability of
portable water and power. Urban homes possess a 98.2%
probability of having electricity, whilst rural families exhibit
only an 88.7% probability. This represents a significant dis-
parity of 9.5 percentage points. The disparity is even more
pronounced regarding access to drinking water: 78.9% of ur-
ban families have it, whereas only 47.7% of rural households
do. This represents a disparity of about 31 percentage points.
The predicted averages indicate that location significantly in-
fluences infrastructure access, with urban residents consist-
ently enjoying superior access across all four categories. The
findings indicate persistent spatial inequity in infrastructure
distribution in Ghana, despite considering gender, education,
region, and religion.
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Table 8. Marginal Effects of Urban—Rural Location on Predicted Outcomes.

_predict#Location_Urb_Rur Marginal Effect Std. Err.
1#Urban 0.6206 0.0120
1#Rural 0.5004 0.0157
2#Urban 0.9410 0.0070
2#Rural 0.9052 0.0091
3#Urban 0.7898 0.0109
3#Rural 0.4772 0.0142
4#Urban 0.9822 0.0057
4#Rural 0.8866 0.0074

Source: Afrobarometer Survey Data on Ghana Round 10

Figure 1 shows the predicted chances of having access to
the internet, mobile phones, electricity, and portable water
based on where you live (urban or rural), while also consider-
ing your gender, education, region, and religion. The plot
shows that people who live in cities have much better access
to all services than those who live in rural areas. In both cases,
almost everyone has access to electricity and cell phones. In
cities, the number of people with access to these things has
gone up a little. There are big differences between access to
the internet and access to portable water. For instance, the

T P>t 95% Conf. Interval
51.7100 0.0000 0.5971 0.6441
31.9300 0.0000 0.4696 0.5311
134.8200 0.0000 0.9273 0.9547
99.3200 0.0000 0.8873 0.9230
72.7600 0.0000 0.7685 0.8111
33.6700 0.0000 0.4494 0.5050
173.0000 0.0000 0.9711 0.9934
119.6000 0.0000 0.8721 0.9012

chance of having internet access is much higher in cities
(~0.62) than in rural areas (~0.50). On the other hand, the
chance of having portable water drops sharply from about 0.79
in cities to 0.48 in rural areas. The decreasing trends in the
data for internet and portable water show significant differ-
ences based on location, showing that rural households lack
important infrastructure more than urban households. The re-
sults confirm earlier regression findings and highlight the on-
going urban bias in infrastructure access across Ghana.

Predicted Access by Urban—Rural Location

D - e —

.6 .8
1 1

Linear prediction
4
1

——3

Rural

Urban or Rural Primary Sampling Unit

—@—— Electricity
—@— Mob_Phone1

—=&— |Internet_acc
—&—— Portable_Water1

Figure 1. Predicted Access by Rural-Urban Location.
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5. Conclusions

The findings of the multivariate regression and correlation
analyses reveal significant socio-spatial, educational, and gen-
dered disparities in access to essential services in Ghana. Ed-
ucation emerged as a powerful predictor of access to internet
services, mobile phone ownership, and portable water, con-
firming its central role in citizens’ socio-economic empower-
ment. Location, particularly the urban—rural divide proved to
be a major determinant of access to basic amenities, while re-
gional disparities were evident across nearly all outcome var-
iables. These inequalities have profound implications for so-
cial cohesion, equitable development, and democratic partici-
pation. For citizens’ participation, the results highlight how
infrastructural and socio-economic inequalities restrict civic
engagement, limit political efficacy, and constrain involve-
ment in national decision-making. For governance, the find-
ings underscore the urgent need for equity-oriented policies,
targeted regional interventions, and governance reforms that
recognise the central role of education and digital inclusion in
national development. Finally, the study affirms that advanc-
ing Ghana’s democratic ideals and achieving sustainable de-
velopment requires an integrated approach to education, gov-
ernance, and social justice. By promoting inclusive access to
basic services and strengthening civic competencies, Ghana
can continue to uphold its constitutional mandate, foster na-
tional unity, and ensure that all citizens contribute meaning-
fully to national development.

6. Recommendations

From the findings, the following strategic recommenda-

tions have been advanced.

1) The persistence of regional inequalities necessitates tar-
geted, context-sensitive development policies, prioritiz-
ing infrastructure expansion in Ghana’s most deprived
northern, prei-urban and rural communities.

2) Bridging the urban—rural digital divide is imperative for
inclusive governance. These requires coordinated pub-
lic—private interventions to expand broadband coverage,
improve affordability, and establish community ICT
hubs in the underserved communities.

3) Gender-sensitive digital inclusion strategies should be
institutionalized to mitigate technology access gaps that
constrain women’s socio-political participation.

4) Citizenship education must be reinforced through
schools and national institutions to cultivate constitu-
tional literacy, promote social cohesion, and elevate cit-
izens’ capacity for effective participation in governance.
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