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Abstract: Social inequality is found across the continent of Africa 

just as in any other continent. Social inequalities portend to have 

negative effects on the populace of any region. Therefore, this 

study is set to examine the effect of innovation on the level of 

social inequality on selected countries in Africa. The theories that 

form the bedrock for discussion in this study is the saturation 

theory and the system theory. The study population is made up 

of all forty-eight mainland countries in Africa. While purposive 

sampling was used to select twelve countries based on the 

availability of data. The Ex-post facto research design was 

adopted and the linear regression was used in measuring the 

effect of the independent variable which is information 

technology on the dependent variables which are human 

development index, the level of income distribution and the level 

of female gender literacy index in Africa. The result shows an 

adjusted R2 of 41.5% which indicates that innovation alone does 

not account for the level of income distribution of the selected 

countries in Africa. This means that the remaining 58.5% 

represents other factor not captured in this study that can also 

explain the level of income distribution of the selected countries 

in Africa. The result further shows a computed p-value of 0.014 

at 5% level of significance. This indicates that innovation has a 

significant effect on income distribution of the selected countries 

in Africa. It is recommended that governments of countries on 

the African continent need to provide and promote the 

infrastructure on which technological innovation can be built on 

and made assessable by all regardless of social class.  
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I.  INTRODUCTION 

nequality possesses a lot of negative effect on the 

immediate society and the on the world in general. For 

instance, Koseli (2006) posits that inequality has a link with 

the level of negative vices in any society. Social inequality is 

shown in the distribution of income (Doganoglu & Gulcu, 

2001); it is also reflected in the quality life of the people 

(Goldstein, 2005) and in the level of education of the girl 

child (Thorbecke & Charumilind, 2002). More worrisome is 

the position that social inequalities gap seems to be widening 

with the passage of time (Hojma, 2002). 

This current time is marked with advancement in technology 

which is called the fourth industrial revaluation (Law, 

Naseem, Lau & Trinugroho, 2021). Hence a couple of studies 

have been carried out to examine the relationship between 

innovation and inequalities with most of the studies on 

inequalities being centered on income distribution inequality 

(Tselios, 2010; Weiss & Eikemo, 2017). However, studies 

have not been focused on gender inequality and human 

development inequality. In this regard, the main objective of 

this study is set to assess the effect of innovation on social 

inequalities in Africa. In order to achieve this, the following 

specific objectives are achieved which are: 

i. To examine the effect of innovation on the level of 

income distribution in Africa; 

ii. To evaluate the effect of innovation on the level of 

human development index in Africa; & 

iii. To assess the effect of innovation on the level of 

female gender education in Africa. 

In order to achieve the above stated specific objectives, the 

following research questions were posed which are: 

i. To what extent does innovation affect the level of 

income distribution in Africa? 

ii. How does innovation affect the level of human 

development index in Africa? 

iii. What is the effect of innovation on the level of the 

female gender education in Africa? 

II.  LITERATURE REVIEW 

Conceptual Review 

Innovation 

Innovation refers to the new methods of carrying out routine 

or traditional activities. Innovation is defined specifically as 

the implementation stage of creativity (Korsgaard & 

Anderson, 2011). Klein (2008) explain innovation as 

developing new ideas or technology. Nwokebuife, Han, 

Ejiofor and Ofori (2021) explain that innovation creates new 

demand and promotes efficiency. For the purpose of this study 

innovation captures advancement in technology alone which 

is measured by an index. 

Income distribution  

Doganoglu and Gulcu (2001) explain income distribution as 

the level of inequality range of income between social and 

economic entities or the income variance between the low-

income group and the high net-worth individual and the 

allocation of resources among these groups. According to 

Koseli (2006), income distribution can be viewed from two 

dimensions. The first dimension is the functional level which 

shows that income distribution is derived from the reaction of 

activities between the factors of production. The second 

dimension is identified as the individual level of income 

distribution which is measured by the per capita income of 

individuals, household in the society.  

Human development index  

According to Goldstein (2005) the human development index 

which is used as a metrics for human capital development 
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weighs expected life span, the literacy rate on the average of 

adults, the total enrollment at each level of schooling, and the 

GDP of a country. The combination of these variables give a 

result that ranges from 0-1. In interpreting the result, the 0.5-1 

represents the most development. As an option to the human 

capital development index, the Gini Index can be used which 

is a measure of inequality in a country. It is defined as the area 

between the Lorenz curve as a proportion of the hypothetical 

line of absolute equality. 

Female gender education  

Thorbecke and Charumilind (2002) inequality has a 

relationship with education. To explain this further, education 

inequality has a link with income and gender. In respect of 

this, Thorbecke and Charumilind (2002) posit that income 

inequality and gender bias can create an uneven distribution in 

literacy level which tilts into the favor of those with higher 

possession of income and the male gender due to cultural bias. 

Theoretical Review 

System Theory 

The system theory is initially developed by an Austrian 

biologist called Ludwig von Bertalanffy. Systems theory 

explains how various parts relate with one another within a 

system (Mele, Pels and Polese, 2010). It has been expanded to 

cover various areas such as management and sciences 

(Jackson, 2003).  Systems have been identified to exist in 

three broad forms which are open system, closed system and 

isolated system. While the open system facilitates exchange of 

information, energies, people and matter between a system 

and another system, the closed system allows only the 

exchange of energies within the system while isolated system 

does not facilitate any form of exchange. Relating this to the 

various countries in Africa which is the focus of this study, 

the open system theory is the most applicable as information 

technology amidst other innovations has made it easy for 

information, people amongst other resources to be easily 

exchanged between countries. It is posited that this translates 

into benefits that will reduce inequalities in the area of 

income, human development and female literacy level in 

Africa 

Empirical Review 

This study was carried out to fill existing gap in literature but 

before the gap can be highlighted, it is imperative to identify 

what has been done so far in the past. Some of such studies 

include that of Tselios (2010) which assess how inequality 

influences the level of innovation in Europe. The expost facto 

research design was used in the study and it was revealed 

from the study that inequality has a positive effect on 

innovation. 

Similarly, Mariz-Perez, Teijeiro-Alvarez and Garcia-Alvarez 

(2012) examined human capital effect on innovation in Spain 

using a qualitative method. They pointed out that human 

capital has impact on innovation. 

In addition, Weiss and Eikemo (2017) addressed social 

inqualities in health sector in Norway using the qualitative 

research design method. They revealed that innovation has 

increased the gap in the reach to health facilities in Norway. 

Wlodarczyk (2017) examined the effect of innovation on 

income inequalities in Poland with expost facto research 

design used as the research design. It was shown from the 

study that national research & development increases income 

inequality while value creative innovation has an inverse 

effect on income distribution. 

Benos and Tsiachtsiras (2019) assessed innovation on income 

inequality in twenty-nine countries using the expost facto 

research design. They found out that innovation has a 

significant negative effect on income inequality. 

Alawamieh, Ismail, Aqeel and Alwamleh (2019) also assessed 

the relationship between human capital investment and 

innovation in Jordan. The field survey was used in gathering 

primary data through the conduct of interviews. The study 

revealed that human capital investment has impact on 

innovation. 

Law, Naseem, Lau and Trinugroho (2020) examined the 

function of innovation on income inequality using expost 

facto research design. They discovered that innovation has a 

significant positive effect on income inequality. 

Nwokebuife, Han, Mintah, Ejiofor and Ofori (2020) 

investigated the association between innovation and 

entrepreneurial development. They employed the survey 

research design in obtaining primary data. They pointed out 

that innovation has a major influence on entrepreneurship in 

Nigeria. 

Based on these studies, it is shown that there is paucity of 

literature that shows the effect of innovation on female 

literacy and human development which creates a knowledge 

gap. In addition, studies on innovation and income 

distribution in equality have not really been carried out on the 

African continent when compared to those carried out Europe 

therefore creating a population gap. This study is therefore 

intended to fill these gaps. 

III.  METHODOLOGY 

The research design used in this study is the quantitative 

research design. While the research design used is the ex-post 

facto research design. Which means that data collected were 

retrieved from past events. The study population consists of 

fifty-four African countries. However, the sample for this 

study is made up of twelve African countries. The choice of 

twelve is arrived based on the availability of data. The data 

used in this study is the secondary data. The data was sourced 

from a website called Statista which provides statistical 

records of countries for research purpose. According to the 

information provided by Statista, innovation is measured 

based on the level of information technology in selected 

sectors of the economy of the various countries while income 

distribution is measured based on the per capita income and 

then ranked based on this, human development index is 

measured based on the life expectancy ratio, standard of living 

and aggregate literacy level in each country and female gender 
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education is measured based on the level of the female 

literacy level to the total female population in each of the 

countries. Inferential statistics such as regression analysis was 

used in analyzing the data collected in order to draw meaning 

from the data. The simple linear regression is used in 

analyzing the data to measure the effect of innovation which 

is the independent variable on social inequality which is the 

dependent variable. The simple regression models used in this 

study are as depicted below: 

IND = β0 + β1INN + e……………..i 

HDI = β0 + β1INN + e……………….ii 

FGE = β0 + β1INN + e……………….iii 

Where 

IND =Income distribution (Dependent Variable) 

HDI =Human development index (Dependent Variable) 

FGE =Female gender education (Dependent Variable) 

β0 = Intercept where independent variables are zero 

β1INN = Innovation (Independent Variable) 

e = error term 

IV.  RESULTS AND DISCUSSION OF FINDINGS 

The result of the data analyzed in this study is shown below 

which forms the basis of the discussion of findings for this 

study.  

Hypothesis One: Innovation does not have a significant 

effect on income distribution in Africa 

Table1. Model Summary 

Model R R Square 
Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .684a .468 .415 6.56649 

a. Predictors: (Constant), Innovation 

Table 1 shows that innovation has a low positive effect on the 

level of income distribution in Africa. It is represented by an 

adjusted R square of 41.5%. This means that the higher the 

level of innovation, the higher the level of income distribution 

in Africa. This means that innovation assists in the fair 

redistribution among the populace in Africa. This can better 

be explained as innovation providing a platform for economic 

activities to thrive in order for income to be earned by more 

Africans. 

Table 2. ANOVAa 

Model 
Sum of 
Squares 

Df 
Mean 

Square 
F Sig. 

1 

Regression 378.962 1 378.962 
8.78

9 
.014b 

Residual 431.188 10 43.119   

Total 810.150 11    

a. Dependent Variable: Income distribution 

b. Predictors: (Constant), Innovation 

Table 2 reveals the computed p-value as 0.014 which is lower 

than the set p-value of 0.05 for this study. It therefore means 

that the null hypothesis is to be rejected and the alternate 

hypothesis which states that ‘innovation does have a 

significant effect on income distribution in Africa’ is retained. 

Table 3. Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standardi
zed 

Coefficie

nts 
t Sig. 

B 
Std. 

Error 
Beta 

1 

(Const

ant) 
16.803 8.758  

1.91

9 
.084 

Innov
ation 

1.212 .409 .684 
2.96

5 
.014 

a. Dependent Variable: Income distribution 

Table 3 shows the value of the variables used in the regression 

model which was used in analyzing the data collected to test 

hypothesis one. It shows that both the intercept and the 

independent variable have positive integers. This further 

confirms that there is a positive association between 

innovation (independent variable) and income distribution 

(dependent variable).  

Hypothesis Two: Innovation does not have a significant 

effect on human development index in Africa 

Table 4. Model Summary 

Mod

el 
R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .582a .339 .272 .04993 

a. Predictors: (Constant), Innovation 

Table 4 shows that there is a low positive effect of innovation 

on the level of human development index in Africa. This is 

captured by the adjusted R square of 27.2%. This means that 

innovation accounts for approximately 27% of human 

development index in Africa while about 73% of human 

development index is influenced by other external variables.  

Table 5. ANOVAa 

Model 
Sum of 

Squares 
Df 

Mean 

Square 
F Sig. 

1 

Regres
sion 

.013 1 .013 
5.12

0 
.047

b 

Residu

al 
.025 10 .002   

Total .038 11    

a. Dependent Variable: Human Capital Index 

b. Predictors: (Constant), Innovation 

Table 5 shows the computed p-value as 0.047 which is lower 

than the set p-value of 0.005 for this study. Based on this, it 

means that the null hypothesis is rejected and the alternate 

hypothesis is retained which states that ‘innovation does not 

have a significant effect on human development index in 

Africa’. 
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Table 6. Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standard

ized 

Coefficie

nts 
t Sig. 

B 
Std. 

Error 
Beta 

1 
(Constant) .239 .067  3.585 .005 

Innovation .007 .003 .582 2.263 .047 

a. Dependent Variable: Human Capital Index 

Table 6 reveals the value of the integers used in the regression 

model applied in analyzing hypothesis two. The table reveals 

the value of the intercept and the independent variable are 

both positive.  

Hypothesis Three: Innovation does not have a significant 

effect on female gender education in Africa 

Table 7. Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 .724a .525 .477 10.34939 

a. Predictors: (Constant), Innovation 

Table 7 shows that there is a low positive effect of innovation 

on the level of girl child education in Africa. This is captured 

by an adjusted R square of 47.7%. This means that the higher 

the level of innovation, the more the probability of the girl 

child being educated in Africa. However, 53% of the girl child 

education is influenced by other factors not captured in this 

study.  

Table 8. ANOVAa 

Model 
Sum of 
Squares 

Df 
Mean 

Square 
F Sig. 

1 

Regression 1182.262 1 
1182.26

2 

11.0

38 

.008
b 

Residual 1071.098 10 107.110   

Total 2253.360 11    

a. Dependent Variable: Female Gender Education Index 

b. Predictors: (Constant), Innovation 

Table 8 reveals the value of the computed p-value as 0.008 

which is lower than the set p-value of 0.05 for this study. 

Hence, the null hypothesis is rejected and the alternate 

hypothesis which states that ‘innovation does have a 

significant effect on female gender education in Africa’. 

Table 9. Coefficientsa 

Model 

Unstandardized 

Coefficients 

Standard
ized 

Coeffici

ents 
t Sig. 

B 
Std. 

Error 
Beta 

1 
(Constant) 61.470 13.803  4.453 .001 

Innovation -2.140 .644 -.724 -3.322 .008 

a. Dependent Variable: Female Gender Education Index 

Table 9 shows the value of the integers used in the regression 

model that was derived in analyzing the data gathered to test 

hypothesis three. It shows that the intercept has a positive 

value while the independent variable has an inverse variable.  

V. DISCUSSION OF FINDINGS 

The result of this study shows that innovation has a significant 

effect on low positive effect on the level of income 

distribution in Africa. It is represented by an adjusted R 

square of 41.5% as shown from Table 1 of this study and a p 

value of 0.014 at 5% error level. This result is in agreement 

with the position of Law, Naseem, Lau and Trinugroho (2020) 

who opined that Innovation has a significant positive effect on 

income inequality. This means that the higher the level of 

innovation, the higher the level of income distribution in 

Africa. This means that innovation assists in the fair 

redistribution among the populace in Africa.  

In addition, the result also shows that there is a significant low 

positive effect of innovation on the level of human 

development index in Africa. This is shown by the adjusted R 

square of 27.2% on Table 4 and a p-value of 0.047 at 5% error 

level. This means that innovation accounts for approximately 

27% of human development index in Africa while about 73% 

of human development index is influenced by other external 

variables. This is in tandem with the position of (Nwokebuife, 

Han, Mintah, Ejiofor & Ofori, 2020) who opined that 

innovation has a major influence on entrepreneurship in 

Nigeria. 

Finally, the result show that there is a low significant positive 

effect of innovation on the level of girl child education in 

Africa. This is depicted by an adjusted R square of 47.7% on 

Table 7 and a p-value of 0.08 at 5% level of error. This is in 

agreement with the position of Weiss and Eikemo (2017) who 

confirmed that Innovation has increased the inequality gap.  

From the perspective of systems theory, the result of this 

study is in line with the systems theory as technological 

innovation removes boundaries and enables does with higher 

income level increase their income level by exchanging their 

value with the external environment and hence becoming 

richer, while those priviledged to access trainings can now do 

so more easily without changing environment which is the 

same with the girl child education. Innovation does not 

remove the cultural bias against the female gender. 

VI.  CONCLUSION AND RECOMMENDATION 

This study was carried out to assess the effect of innovation 

on the level of social inequalities in Africa. The study 

revealed that innovation has a low positive effect on the level 

of income distribution, human capital index and female child 

education. The result from this study further shows that 

innovation has a significant effect on the level of income 

distribution, human capital index and female child education. 

In summary, it is concluded from the study that innovation has 

a significant effect on the level of social inequality in Africa. 

It is therefore recommended that in order to reduce social 

inequality, governments of various countries in Africa needs 
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to invest in information technology, furthermore, the African 

union which is a regional body that brings all African 

countries together needs to ensure that they develop a 

roadmap to ensure that African countries are not left behind 

technologically and that technology is easily assessable by all 

Africans regardless of their social class or status in order to 

change the narratives on inequality gap in Africa. 

Specifically, individuals need to invest in acquiring 

information technology skills in order to bridge up the income 

distribution gap while governments of African countries 

should encourage their citizens to participate in information 

technology trainings at a subsidized rate or even state 

sponsored. 

In addition to this, government need to ensure that the 

provision of infrastructure such as light, improved network 

connectivity and affordable cost of data are all in place and 

that amenities such as health, education amongst others are 

developed to be structured in line with information technology 

in order to improve their services and accessibility by the 

citizens. 

Finally, there is need for the government to ensure that 

educational activities are also promoted via the use of 

information technology and that there is access to information 

technology in the rural areas and among the low and 

marginalized class of citizens in order to have an effect on the 

girl child from such environment.  
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APPENDIX 

Table 10. Data on Technological Innovation Index and inequalities 

Country 
Continen

t 

Income 

Distributio

n 

Huma

n 
Capita

l Index 

Innovatio
n 

Female 

Gender 
Educatio

n Index 

Burkina 

Faso 
Africa 39.5 0.37 20 20 

Cameroon Africa 44.6 0.39 20 10 

Egypt Africa 31.8 0.47 24.2 0.1 

Ethiopia Africa 33 0.38 18.1 30 

Kenya Africa 48.5 0.52 26.1 0.1 

Mali Africa 40.1 0.32 19.2 40 

Mozambiqu

e 
Africa 45.6 0.36 18.7 20 

Niger Africa 34 0.32 17.8 30 

Nigeria Africa 48.8 0.34 20.1 20 

South 

Africa 
Africa 62.5 0.41 32.7 0.1 

Uganda Africa 39.5 0.38 20.5 0.1 

Yemen Africa 37.9 0.37 13.6 30 

Source: statista.com  


