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Abstract

Gender concerns and experiences, as well as those of policymakers and pro-
gramme implementers, should be considered when formulating policies and
programmes in all areas of public life, politics, business, and society. This en-
sures that women and men benefit from policies and programmes in the
same way, while preventing inequalities from being perpetuated. This should
also be integrated in the designing of machines used in homes too. This re-
search seeks to investigate the impact of gender centered approach on the
conventional generator used by artisans in Nigeria. To guide the study, two
(2) research questions, comprising three (3) research items each were raised.
This paper specifically considers responses that focus on gender perspectives
and operational and control requirement limitations of the use of the conven-
tional generator, particularly in Nigeria. The result reveals significant differ-
ences exist in the three (3) items in research question one (1) for the male and
female responses in the use of the product, while there are significant differ-
ences in two (2) out of the three (3) items in research question two (2) of the
male and female responses in the use of the product. The results justify the
re-design of the generator in terms of the impact of gender centred approach
based on the research questions raised in the study.
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1. Introduction

Currently, only 45% of Nigeria’s population is connected to the energy grid
whilst power supply difficulties are experienced around 85% of the time and al-
most nonexistent in certain regions. At best, average daily power supply is esti-
mated at four hours, although several days can go by without any power at all
[1]. According to World Bank [2], 85 million Nigerians do not have access to
grid electricity. This represents 43% percent of the country’s population and
makes Nigeria the country with the largest energy access deficit in the world.
The lack of reliable power is a significant constraint for citizens and businesses,
resulting in annual economic losses estimated at $26.2 billion (¥10.1 trillion)
which is equivalent to about 2 percent of GDP of the country. This negative def-
icit of power supply has necessitated the ubiquitous application of varieties of
power generator products as the alternative source of power by the average
household in Nigeria.

In today’s world, technical products have penetrated all aspects of our life.
There are varieties of products with ever-more sophisticated features and func-
tionality that appears every day. This trend has a negative impact on users, as
unfamiliar interfaces increase the cognitive effort required during interaction
with products. The problem is made worse for the female users of these prod-
ucts, as no serious design thinking is considered during the conceptualization to
the product life cycle phase of the product, resulting in unsuitable use of these
products from gender perspective.

With respect to technical/challenging products, the female gender is at the re-
ceiving end in terms of usage. For example, the Power generator, a piece of tech-
nical product, mostly available for low income artisans in Nigeria is challenging
to use by the female gender. Even though power generator design and develop-
ment appear to be male biased based on its use; the epileptic power supply in the
country has necessitated the product to be widely used by both male and female
gender in private households and companies. Till date, the female values and
preferences are not given serious consideration in the current generators design
available in the market in Nigeria. This can be attributed to lack of accurate and
regular gender centred data that encourages proliferation of designs that are not
inclusive in nature.

The gender perspective focuses particularly on gender-based differences in
status and power, and considers how such discrimination shapes the immediate
needs, as well as the long-term interests, of women and men. In a policy context,
taking a gender perspective is a strategy for making women’s as well as men’s
concerns and experiences an integral dimension of the design, implementation,
monitoring and evaluation of policies and programmes in all political, economic
and societal spheres, so that women and men benefit equally and inequality is
not perpetuated [3].

In this case, this research seeks to investigate the impact of gender-centred

approach on the conventional generator used by artisans in Nigeria.
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1.1. Problem Statement/Justification

Access to quality, adequate, reliable and affordable power is a necessity to en-
hance the standard of living in Nigeria, especially in the rural areas. Inadequate
and epileptic power supply retards economic development and this has plagued
the economic development of Nigeria for decades [4]. The fossil fuel, which is
the main source of electricity generation in the country is under criticism and
scrutiny due to the hazardous environmental threats emanating from its usage.

Incessant electric power failures have forced Nigerians, especially the artisans
into extensive use of alternative sources of power generation to support small,
medium and large scale businesses to boost their productivity. Over the years,
the emphasis on the alternative sources of energy for powering their businesses
has been on the fossil fuel supported power generators. This implicates a host of
environmental livability glitches [5]. The females are particularly affected in the
sense that the conventional generating sets are too bulky and heavy to carry, as a
resulted are tempted to use these generators indoors creating serious air pollu-
tion inside the house or building which may result to death by inhaling carbon
monoxide. Another challenge is the fact that the technicality of operation may
also be another disadvantage.

Gender parity is important because true progress cannot happen without a
diversity of perspective roles. Any other model assures the perpetuation of the
status quo with only inconsequential modification. Therefore, harnessing the
almost 50 percent of the Nigerian population is key to our economic develop-

ment.

1.2. Objectives of the Study

The overall aim of this project is to investigate the impact of gender-centred ap-
proach on the conventional generator used by artisans in Nigeria. The objectives
of this study are:

1) To identify challenges that the conventional generator poses to the end us-
ers.

2) To identify whether there is gender perspective associated with the use of
the conventional generator.

3) To identify and evaluate the operational and control requirement limitation

of the conventional

2. Literature Review

Historically, product design thinking has always centred on product based in-
novation with less emphasis on the needs of the persons that will use the prod-
uct. Since the concept of user-centred design has taken centre stage, attention
has shifted from the product-based to human-centred aspect of design. Gender
centred design is a specific user-centred design that consider the analysis of ob-
jects and the relationship between subject and object with regard to their gender.

Prior to this time, most countries, including Nigeria, believed in gender neu-
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trality and thus, a lot of product design do not consider the peculiarity of the
womenfolk in their usage and operation as their biological makeup is not taken
into consideration. Now that the society has gradually evolved from gender neu-
trality to gender mainstreaming, it has become imperative to have designs that is
suitable for both sexes. Gender mainstreaming tends to include female participa-
tion in social economic development of the society.

Real equality in the workplace, home and in every other area will make all of
us better off. When we use the full talents of the population, our countries and
companies are more productive. When men are 50/50 partners at home, mar-
riages are stronger. When men are active fathers, their children are healthier,
happier, and more successful [6].

In 2020, according to [7] [8], Nigeria’s female population amounted to ap-
proximately 101.67 million, while the male population amounted to approx-
imately 104.47 million inhabitants. The trend has remained the same since 1991
census; the population for males are usually slightly higher than the females. The
approximation is almost 50 percent males and 50 percent females. In today’s
world, access to quality education has increased the chances of women getting
well paid job, thus increasing their personal buying power. It is estimated from
leading business analyst that 80% of buying decisions in private households are
heavily influenced by women [9]. This interesting statistics justify the serious
consideration of women values and interest in product design thinking.

There is a fundamental need to raise awareness about the issues related to
gender, as well as other social categories which are intersectional, and energy
poverty. In order for gender issues to be more visible, it is important to recog-
nize that households are not a holistic entity [10].

Women are the pioneers of nation. Cultures globally attach great importance
to women, comprising half of world’s population. According to a report of sec-
retary general of United Nations, women constitute 50% of human resources,
the greatest human resource next only to man having great potentiality. Women
are the key to sustainable development and quality of life in the family. The va-
rieties of role the women assume in the family are those of wife, leader, adminis-
trator, manager of family income and last but not the least important the moth-
er. Women are the key to sustainable development and quality of life. So they
should be members of community centre or club to disseminate knowledge
about handicraft, cottage industries, food preservation and low cost nutritious
diet to people belonging to low socio economic status for their economic uplift-
ment [11].

Designers have only recently become aware of gender as an issue that influ-
ences not only the form and practice of design, but also the effects on the appli-
cation, use, and purchase of design by women and men. Gender design is dedi-
cated to the analysis of objects (object here being the general term for all de-
signed products, signs, concepts, and processes) and the relationship between

subject and object with regard to their genderization [12].
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Gender is an important part of our identity, so it concerns all of us—whether
we are actively conscious of it or not. Gender-inclusive design is one important
dimension of inclusive design because our design decisions in this area directly
impact our users. Inclusive design is gaining attention across the industry as an
approach that result in products that are more useful to even more people, and
that reduces or eliminates the number of obstacles users encounter on their way
to having a productive, easy, and even delightful experience. It’s good for people,
it’s good for culture, and it is good for business [13].

Gender-Inclusive designing can be overwhelming, imagine designing a prod-
uct or experience that is fully inclusive. We all have gaps in our personal know-
ledge or experience that leave us insensitive to the kinds of exclusion other
people face on a daily basis. To overcome this will involve interfacing with the
female artisans in order to boost the design and construction of a sustainable

and alternative source of power generator.

3. Study Design and Method

This study was designed to explore Gender centre design using female artisans
in Nigeria as participants. The conducted studies aim to identify gender prob-
lems experienced by the recruited participants in the use of conventional gene-

rators available in the country.

3.1. Participants

The participants were directly recruited at their shop across the four chosen lo-
cation in Edo State. The time and date for the study (completion of the ques-
tionnaires and interview) was decided by the data collector and the participants.
Four hundred and nineteen (421) participants were recruited—mainly from Be-
nin City, Ekpoma, Auchi and Usen for the study. The breakdown shows 309 fe-
males and 112 males

3.2. Task/Data Collection Procedure

The questionnaire was titled “Gender Perspective to Design of Alternative
Source of Electricity Generation Questionnaire” It comprised sections A and B.
Section A focused on the socio-demographic data of the respondents such as lo-
cation, occupation, educational background, marital status, age and religion
while section B was made up of items specifically designed to address all the va-
riables of the study and to elicit responses to the research question raised.

The study took place in the shop of the recruited participants in Benin, Auchi,
Ekpoma and Usen. The questionnaire and interview question were administered
to the participants after the ethical forms were completed before participating in
the study.

The participants were given a questionnaire with three items each in the re-
search questions as shown below. For this particular study, the research question

covers two out of the five research questions formulated from the study. These
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are:
1) Are there gender perspectives to the challenges posed by the use of the
conventional generators?
2) What are the operational and control requirement limitations of the con-

ventional generator?

3.3. Data Analysis

Data gathered for the study were analyzed using Independent T test, Mean and
Standard Deviation. The Independent T-test was used to answer the research
questions raised in the study [14] [15].

The data analysis phase involves analyzing the 2 research questions associated
with the study. The questionnaire containing five-point liker scale was analysed
using SPSS 25.0.

4. Results

Research Question 1: Are there gender perspectives to the challenges posed by
the use of the conventional generators? (Table 1)

The hypothesis tested

The hypothesis tested for the three items for research question 1 includes:

1) No significant difference exists in the responses of the male and female par-
ticipants with respect to the effect of weight of the conventional generator.

2) No significant difference exists in the responses of the male and female par-
ticipants with respect to the effect of usability of the conventional generator.

3) No significant difference exists in the responses of the male and female par-
ticipants with respect to the difficulties experienced in the operation of the con-
ventional generator.

To test this hypothesis, participants that completed the questionnaire were
grouped based on their gender (Male and Female) in the study. For a gender
centred design perspective, It is expected that that there will not be significant
differences in the responses in terms of the effect of the weight, usability and dif-
ficulties for the male and female users of the conventional generator.

Statistical analysis was then conducted in order to examine how the afore-
mentioned issues affect the male and female participants in the study using SPSS
25.0.

Dependent variable

The mean and standard deviation of the responses on the effect of weight of
the generator, usability of the product and the difficulties in operating the con-
ventional generator for the male and female were computed, as shown in Table
2.

An independent t-test was run to determine if there were significant differ-
ences in responses with respect to the effect of the weight, usability and opera-
tional difficulties of the conventional generator in the two groups (male and fe-

male).
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Table 1. Gender perspectives to the challenges posed by the use of the conventional ge-

nerators.
S/N Item
1 The weight of the conventional generator is too heavy for me.
2 The use of the conventional generator has an effect on me as a person.
3 The operation of the conventional generator is difficult for me.

Table 2. Gender perspectives to the challenges posed by the use of the conventional ge-
nerators.

Male Female
Variable No No
Mean SD Mean SD

The weight of the conventional
. 112 3.78 1.18 309 4.22 0.91
generator is too heavy for me.
The use of the conventional
generator has any effect 107 2.85 1.56 309 3.28 1.50
on you as a person.

The operation of the
conventional generator 112 3.11 1.20 309 3.85 1.00
is difficult for me.

A Shapiro-Wilks test (0.00) shows that normality test was violated in the res-
ponses of the participants with respect to the effect of the weight on the male
and female users of the product, hence a non-parametric test, Mann-Whitney U
test, was conducted on the variables. For the variable, responses of the effect of
the weight of the generator on the male and female groups, the results revealed
that a statistical difference exists between the responses concerning the effect of
the weight of the generator in the two groups (male and female): U = 13,839, p <
0.05.

Similarly, for the usability, normality test was violated (0.00), hence the non-
parametric test, Mann-Whitney U was used for the analysis. For the variable,
responses of the effect of the usability of the generator on the male and female
groups, the results revealed that a statistical difference exists between the res-
ponses concerning the effect of the usability of the generator in the two groups
(male and female): U = 14,078, p < 0.05.

Similarly, for the operational difficulty, normality test was violated (0.00),
hence the non-parametric test, Mann-Whitney U test was used for the analysis.
For the variable, responses of the operational difficulties of the generator on the
male and female groups, the results revealed that a statistical difference exists
between the responses concerning the effect of the operational difficulties of the
generator in the two groups (male and female): U = 11,441, p < 0.05.

Research Question 2: What are the operational and control requirement limi-

tations of the conventional generator? (Table 3)
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Table 3. Operational and control requirement limitations of the conventional generator.

S/N  Item
1 There are no operational and control issues with the conventional generator.
2 The method of switching on the generator is a major issue.
3 Making changes to these operational issues will improve my use of the generating
set.
The hypothesis tested

The hypothesis tested for the three items for research question 1 includes:

1) No significant difference exists in the responses of the male and female par-
ticipants with respect to the operational and control issue of the conventional
generator.

2) No significant difference exists in the responses of the male and female par-
ticipants with respect to the effect of switching-on of the conventional generator.

3) No significant difference exists in the responses of the male and female par-
ticipants with respect to making operational changes of the conventional gene-
rator will improve the usability.

To test this hypothesis, participants that completed the questionnaire were
grouped based on their gender (Male and Female) in the study. For a gender
centred design perspective, It is expected that that there will not be significant
differences in the responses in terms of the operational and control issue, effect
of switching-on and making changes of the conventional generator will improve
usability for the male and female users of the conventional generator.

Statistical analysis was then conducted in order to examine how the aforemen-
tioned issues affect the male and female participants in the study using SPSS 25.0.

Dependent variable

The mean and standard deviation of the responses on the effect of no opera-
tional and control issues with the conventional generator, method of switching
on the generator is a major issue and making changes to these operational issues
will improve my use of the generating set for the male and female were com-
puted, as shown in Table 4.

An independent t-test was run to determine if there were significant differ-
ences in responses with respect to the effect of no operational and control issues
with the conventional generator, method of switching-on of the generator is a
major issue and making changes to these operational issues will improve my use
of the generating set in the two groups (male and female).

Shapiro-Wilks test (0.00) shows that normality test was violated in the responses
of the participants with respect to the effect of no operational and control issues
with the conventional generator, hence a non-parametric test, Mann-Whitney U
was used for the analysis. For the variable, responses of no operational and con-
trol issues with the conventional generator on the male and female groups, the
results revealed that no statistical difference exists between the responses con-
cerning the effect of no operational and control issues with the conventional ge-

nerator in the two groups (male and female): U = 16,281, p > 0.05.
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Table 4. Operational and control requirement limitations of the conventional generator.

Male Female
Variable No No
Mean SD Mean SD

There is no operational and
control issues with the 112 3.00 1.21 309 2.87 1.22
conventional generator.
The method of switching on
: T 112 337 1.22 309 3.86 1.01
the generator is a major issue.
Making changes to the
operational issues will improve 112 4.13 0.80 309 4.30 0.72
my use of the generating set.

Similarly, for the method of switching on the generator is a major issue, nor-
mality test was violated (0.00), hence the non-parametric test, Mann-Whitney U
test was used for the analysis. For the variable, method of switching on the ge-
nerator is a major issue on the male and female groups, the results revealed that
a statistical difference exists between the responses concerning the effect of me-
thod of switching on the generator is a major issue in the two groups (male and
female): U = 13,417, p < 0.05.

Similarly, for the making changes to these operational issues will improve my use
of the generating set, normality test was violated (0.00), hence the non-parametric
test, Mann-Whitney U test was used for the analysis. For the variable, responses
of the making changes to these operational issues will improve my use of the ge-
nerating set on the male and female groups, the results revealed that a statistical
difference exists between the responses concerning the effect of making changes
to these operational issues will improve my use of the generating set in the two
groups (male and female): U = 15,360, p < 0.05After the text edit has been com-
pleted, the paper is ready for the template. Duplicate the template file by using
the Save As command, and use the naming convention prescribed by your jour-
nal for the name of your paper. In this newly created file, highlight all of the

contents and import your prepared text file. You are now ready to style your

paper.
5. Discussion

The results from the statistical analysis conducted on the two research questions
comprising three items each revealed a significant statistical difference exists
between male and female responses in all the items in research question 1 while
there exists a significant difference in 2 (two) out of the 3 (three) items in re-
search question 2.

Specifically, significant differences exist in terms of the responses of the male
and female based on the effect of weight of the conventional generator. This
clearly demonstrates that, even though the male and female responses were

above the cluster mean value of 3, the female responses were significantly higher
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in terms of the effect of weight of the generator compare to the male. That shows
that the weight of the generator is actually a problem to both genders, but signif-
icantly affects the female more that the male. Consequently, there is a strong
need to consider the redesign of the current generator to accommodate changes
in the weight of the generator.

Similarly, the same relationship exist for the other two items (usability and
difficulties) in research question 1, resulting in a strong need to redesign the
conventional generator to make it more usable and less difficult for the female
users of the product.

For the second research question, 3 (three) items were examined. The result
clearly shows there are no significant differences in the responses of the male
and female in terms of the operational and control issues of the conventional
generator, while there are significant differences in the method of switching on
and making changes to the conventional generator will improve its use. The re-
sult of the first item in research question 1 reveals that the male and female users
of the generator are very comfortable in terms of the operation and control me-
chanism of the generator. The results for the items 2 and 3 of research question 2
clearly shows that, even though the male and female responses were above the
cluster mean value of 3, the female responses were significantly higher in terms
of the effect of the afore-mentioned issues compare to the male. These shows
that these identified issues of the generator is actually a problem to both genders,
but significantly affects the female more that the male. Consequently, there is a
strong need to consider the redesign of the current generator to accommodate

changes in terms of the gender related issues identified in the study.

6. Conclusion and Future Work

In particular, the gender perspective looks at inequalities in status and power
that exist between men and women, as well as how much discrimination affects
both the immediate needs of women and the long-term interests of men and
women. Discriminating against the female gender in terms of product designs
will have a negative impact on the overall performance of the society and na-
tion’s development considering that the population ratio is almost 50-50. Har-
nessing the also 50 percent of the Nigerian population is crucial to our economic
development and hence the need to develop a fuel-less generator that will be
gender inclusive to provide the needed essential power and electricity for small
business holdings comprising of females (artisans) to contribute their quota to
the development of the economy.

The research team intends to do a follow-up study on the design and con-
struction of a fuel-less generator to accommodate the solution to the aforemen-

tioned issues in the current study.
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