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Abstract 
Policy commitments to increase access to ICTs for women have been 
mainstreamed through the ITU and form an integral part of the Sustainable 
Development Goals. Evidence of gender gaps in ICTs have been well documented, 
but simple statistics can often misrepresent the causal drives of the inequalities.  
 
This paper uses pooled cross-sectional data from 12 African countries between 
2008 and 2012 to measure the size of gender gaps in two ICTs - mobile ownership 
and internet use.  
 
Being female has no systematic or robust effect on ICT access and use compared 
to male. Geolocation, income and education are the main determinants of mobile 
ownership and internet use. The limits to income and education are seen in rural 
areas where supply side challenges arise for internet use. In some cases, for mobile 
use gender gaps have even reversed. Demographic variables such as marital 
status and even employment do not affect ICT access and use robustly.  
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Introduction 
 
The potential of ICTs in economic, social and political development have been well documented. Extensive 
evidence points out that gaining access to ICTs enables individuals previously excluded from important 
economic networks, access to these networks. This allows for the potential to enhance the wellbeing of 
individuals, households and informal businesses (De Silva, Ratnadiwakara, and Soysa, 2009). Increased use 
of ICTs such as the internet has been associated with increases in the capabilities and freedoms experienced 
by individuals and are important to mediating development (Rong, 2015). ICTs, in particular mobile phones, 
provide opportunities in which individuals and groups may begin to possibly transform the situations they 
find themselves in, such as improving human and economic conditions (Svenson and Wamala, 2012; World 
Bank, 2012). There is a need to recognize these technologies in an embedded context, as they are intricately 
linked to the social realms in which they are used. 
 
Evidence shows that ICT uptake has been increasing in Africa. Mobile phone uptake has been on an 
exponential growth path. Internet uptake on the continent on the other hand, has been relatively slow with 
an observed increase in use between 2008 and 2012 (RIA database, 2008, 2012). Studies have shown that 
more individuals in sub-Saharan Africa are accessing the internet through their mobile phones. In some of 
the countries with the lowest penetration of internet use in 2012, the first point of entry into the internet is 
through the mobile phone (Stork et al., 2013).   
 
Despite increases in growth rates, gender gaps still exist in ICT access and use with women often lagging 
behind men. Policy commitments to increase access to ICTs for women have been mainstreamed through 
organisations like the ITU and development initiatives such as the Sustainable Development Goals (SDGs) 
which highlight the role of ICTs to advance gender equality and women empowerment. Evidence of gender 
gaps in ICTs have been well documented and studies on access gaps are increasing. However, most of 
these are simple descriptive statistics, which can often misrepresent the causal drivers of inequalities.  
 
Understanding what is driving differences in ICT access and use for different genders and quantifying 
differences in adoption and use are key to creating relevant ICT Policy. This paper sets out to build on the 
plethora of research on engendered digital divides by analysing pooled nationally representative cross 
sectional data for twelve countries between 2008 and 2012, and to identify, quantify and explain the 
determinants of gender gaps in ICTs where these are present.  
 
Literature Review 
 
The gendered digital divide 
 
While access to ICTs results in social and economic gains, there is evidence of considerably uneven diffusion 
of ICTs, referred to as the digital divide. In particular, a gendered digital divide has been identified as a barrier 
to the developmental benefits of ICTs. This may be attributed to inequalities or social and cultural nuances 
that limit the extent of access and use. These cultural limitations may also be due to patriarchal social 
practices. Cultural and social nuances that limit the access and use of ICTs can only be identified from a 
specific context when we take sex into account. 
 
The gender and development approach shows the need to bear in mind gendered power disparities that 
may be present in political, socio-economic and domestic forces, which may limit inclusion (Serote et al., 
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2001). Gender inequalities in education and income have an effect  on access and use of ICTs among males 
and females (Gillwald et al., 2010; Sorenson, 2002). Women in rural areas, and those in lower income groups 
(e.g urban poor) are more likely to have unequal access to ICTs on the basis of income, education and social 
position (Deen-Swarray et al. 2013). Women are likely to spend more of their income on mobile phones, of 
which this spending is from a limited income (Gillwald et al., 2010). 
 
Despite various attempts to quantify the digital divide, there remains little rigorous and consistently collected 
data, beyond very limited census-type data by national statistical offices, on which to assess the progress 
made towards the WSIS objectives. As Jensen and Mahan (2007: 22) point out: “Gendered indicators 
ostensibly continue to be at the top of everyone’s agendas,” yet none of the major ICT or science and 
technology frameworks disaggregate data and indicators based on gender, and the major gender equality 
indexes also do not incorporate ICT and science and technology (Huyer and Hafkin, 2007).  
 
In the absence of the sustained development and analysis of sex disaggregated indicators in relation to ICT, 
particularly in developing countries, pockets of rigorous research have emerged at the global (Huyer, 2008), 
and regional levels (Zainudeen and Iqbal, 2007; Zainudeen et al., 2008; Gillwald et al., 2010, Deen-Swarray 
et al., 2013). The Grace network has developed a body of more qualitative research (Buskens and Webb, 
2009) to enrich the understanding of the engendered nature of ICTs. 
 
The evidence based on the sex disaggregated data from RIA’s 2008 and 2012 country studies  in Africa 
showed that women and men are not equally able to access and use ICTs, with women generally having 
less access to ICTs (Deen-Swarray et al., 2013, Milek et al., 2011). Deen-Swarray et al. (2013) found that 
there were also differences in the probability of ICT access for women in rural versus urban areas - on 
average, women in urban areas faced no difference in the probability of mobile phone ownership compared 
to men. Women still faced lower probabilities of mobile ownership in rural areas, and in rural and urban areas 
for internet use. The study also found that with increases in income, and a higher level of education, the 
probability of an individual owning a mobile phone is higher (Deen-Swarray et al., 2013). The size of these 
differences was not measured. 
 
In terms of mobile phone use, some of the more advanced and sophisticated activities – such as 
downloading applications, browsing the internet, playing games, reading/writing emails – were found to be 
more common among men than women, while the more basic activities (missed call/please call me, 
sending/receiving texts, sending/receiving money) were used more by women than men (Deen-Swarray et 
al., 2013). 
 
Studies have shown that there are still some women who are not aware of the internet and its benefits, and 
others who simply do not have the know-how or technical skills to use it. In the study by Deen-Swarray et 
al. (2013), it was found that fewer women use the internet compared to men and that being a woman 
reduces one’s probability of using the internet. The study further found that lack of awareness and lack of 
knowledge were the major barriers to internet use, especially among women. 
 
While there is a unilateral agreement of the gender gap in ICT access and use, the size and the determinants 
of these gender gaps have not been well considered. In particular the size of gaps in the lower income, lower 
education and rural areas needs to be assessed to better inform policies. This research seeks to fill in this 
gap by providing a measure of the magnitude of gendered digital divides from an African perspective. 
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Methodology and Model 
Methodology 
The methodology used in this paper is based on the analytical framework developed by Warschauer (2003), 
who refutes the existence of pure technological determinism and instead adopts the notion of the social 
embeddedness (Deibert, 1997) of technology. 
 
Warschauer posits that society and technology coexist in ways that make it difficult to disentangle which 
affects which - a symbiotic relationship exists between the two. Warschauer thus identified four broad 
resource categories that enable people to effectively utilise technology and provides a framework based on 
these categories to assess effective ICT use (Figure 1). 

 
Figure 1: Warschauer’s Resources that enable technology use for social development. 
Adapted from Warschauer 2003. 
 
 
These four resource categories are not fixed. Instead they are fluid, consisting of many sub-categories and 
variables. Physical resources consist of those resources tangibly linked to access to ICT, this includes 
various degrees of functionality of technology such as mobile phone ownership and features, and could be 
adapted to include internet access via mobile phones or  other devices. Digital resources refer to information 
available online that is relevant to users and available in diverse languages. Social networks such as 
Facebook may form a part of this resource group. Human resources refers to the abilities required to use 
mobile phones or ICTs and consists of skills, education, literacy and e-skills. Social resources refer to social 
structures that support the use of resources such as community and institutional support, social relations, 
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and trust. Social capital underlies social resources by allowing actors to secure benefits by virtue of 
membership in various social structures and networks - both online and offline (Warschauer, 2003).  
 
Warshcauer (2003), argues that these four general categories serve the purpose of both, analysis and policy 
making. His model is meant to capture, the effect of these resources on ICT use and also the effect of ICTs 
on social outcomes. This paper is concerned with the former - the impact of initial resource capital on ICT 
use and ownership. 
 
Economic Model 
 
The economic model used is based on the theoretic underpinnings of Warschauer’s (2003) resource 
approach to enabling technology use. Using a logistic regression and a latent variable model, the probability 
of ICT access and use is modeled dependent on the socioeconomic and demographic characteristics of 
each individual. The model is specified as follows: 

Pr(y i,t | X)= G(β0 + X’β) where G is a logistic function Equation 1 

 
yi,t is the ICT outcome variable. This paper considers two measures of ICT use and access as outcome 
variables of the models, the first is mobile phone ownership and the second is internet use. These are binary 
variables defined in the table below. 
 

Table 1: ICT outcome variables 

(1) Mobile phone ownership (2) Internet use 

yi,t Mobile = 1 if individual owns a mobile phone yi,t Internet = 1 if individual uses the internet 

yi,t Mobile = 0 if individual does not own a mobile 
phone 

yi,t Internet = 0 if individual does not use the internet 

 
 
The probability of the ICT outcome specified in Equation 1, is conditional on a vector of explanatory variables 
(X) which contains an individual’s sex, age, marital status, main activity (employment status, student, etc), 
their income, education level, and location among others (see Table 2).   
 

Table 2: Covariates and controls 

List of independent (X) variable categories and controls 

Sex Years of formal education  

Income Marital status 

Employment status Country  

Urban/Rural location Main activity if not employed (e.g. student) 

The primary explanatory variable of interest in this model is sex since we are interested in determining what 
the effect of sex is on the probability of ICT use or access. The gender gaps associated with sex are 
measured using average marginal effects. 
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The explanatory variables in Table 2 are essentially subsets of Warschauer’s human and social resource 
categories. For instance, education is a human resource, and sex is a social endowment, and hence 
resource. Thus we see that ultimately, the probability of ICT use or access as characterised as a physical 
resource is a function of human and social resources (Figure 2). 
 

 
Figure 2: Resources that enable mobile phone ownership and internet use. Adapted from Warschauer (2003). 
 
The specification provided in Equation 1 and Figure 2 simplifies the symbiotic relationship between ICTs and 
social outcomes, so that in a given period, the probability of ICT use or access is evaluated as a function of, 
or conditional on, human, social and demographic resources. 
 
Deen-Swarray,et al. 2013, found important differences in the sex variable for mobile use in the rural and 
urban subpopulations. This finding has given rise to the hypothesis that men and women in different 
socioeconomic groups (e.g.: rural/urban) may face different probabilities of ICT adoption and use.  Looking 
at these groups in isolation and controlling for education, and other human and social resources (Table 2) 
should account for their heterogenous nature, and for the possibility that the constraints facing different 
socioeconomic groups vary. 

Table 3: Models estimated based on heterogenous sub-populations 

Sub-population 

Outcome Variables (Probability of: - ) 

(1) Mobile phone ownership (2) Internet use 

1 Whole Population Whole Population 

2 Urban Urban 

3 Rural Rural 
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Table 3 shows that in total three model specifications, each based on a unique subpopulation, will be 
estimated for each of the two ICT outcome variables; mobile phone ownership, and internet use This paper 
is therefore concerned with finding gender gaps in such groups and measuring the size thereof. The next 
section discusses the data and results of this analysis. 
 
Data and Descriptive Statistics  
 
Data 
The data used for this study is based on two sets of nationally representative cross sectional data collected 
by Research ICT Africa in 12 African countries in the periods 2007/2008 and 2011/2012. This RIA Household 
Survey Data was sampled using two stage stratified random sampling. First EA’s were sampled using 
probability proportional to size, then within each EA households were selected using simple random 
sampling. Metropolitan, urban and rural areas were all taken into account for the sampling design. One 
individual (15 years of age or older) from each household was randomly selected to represent the household.  
 
Descriptive Statistics  
The outcome variables outlined in the methodology are mobile phone ownership and internet use. This paper 
hypothesises that these outcomes differ for men and women dependent on the subpopulations considered, 
and that the size of the gender gap is dependent on these subpopulations. The descriptive statistics 
presented below illustrate how the outcome variables differ for the urban /rural sub-populations across sex. 
 
Mobile Phone Ownership 
 
Mobile phone ownership is a measure of penetration which captures the number of individuals who own a 
mobile phone and not the number of active sim cards on the market. Mobile phone ownership rates have 
increased for men and women between 2008 and 2012 for all 12 countries surveyed1. In 2008, Ethiopia 
recorded the lowest  total share of mobile phone owners at about 3.07 per cent and although Ethiopia 
remains the country with the lowest number of mobile phone owners in 2012, this figure increased to about 
18 per cent2. 
 
Figure 3 shows that there has been large increases in mobile ownership in urban areas between 2008 and 
2012, for both sexes. Women still lag behind men with respect to mobile ownership rates for all countries 
with the exception of Botswana, where the share of women with mobile phones exceeded that of men in 
2012. 
 
Mobile phone ownership rates are higher among the urban population than the rural population3.  Mobile 
ownership rates were lower for rural women in both 2008 and 2012. However Figure 4 shows unexpectedly 
that rural women have a higher rate of mobile ownership than rural men in Botswana (2008 and 2012), 
Namibia (2012) and Mozambique (2012). 
 
 

                                                
1 Appendix 1 - Summary Statistics 
2 Appendix 1 - Summary Statistics 
3 Appendix 1 - Summary Statistics 
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Figure 3: Mobile phone ownership by country - Urban areas 

 Figure 4: Mobile phone ownership by country - Rural areas 
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Mobile phone ownership in rural areas has increased substantially for both sexes by 2012 with the exception 
of rural Cameroon where female mobile ownership recorded a drop.  The change in mobile phone ownership 
rates among the female population in rural areas of South Africa, Botswana, Kenya and Uganda was over 
20% between 2008 to 2012. The descriptive statistics also show that the gap between men and women 
with respect to mobile phone ownership tends to be smaller in urban areas than in rural areas. 
     
Internet Use 
 
Internet use is still relatively low with an average rate of use of 15% across all twelve countries in 2012. 
Despite these low rates of use, the tables below illustrate that there have been large improvements in internet 
use between 2008 and 2012 across all twelve countries. Uptake of internet use is undoubtedly higher in 
urban compared to rural areas.  
 
The gender gap in internet use is obvious, with women lagging behind men in most of the countries studied, 
despite overall growth between 2008 and 2012. In urban areas men used the internet more than women in 
both 2008 and 2012, except for Rwanda in 2012 where slightly more urban women used the internet than 
urban men. In urban areas in Botswana and Mozambique, internet use among women increased from 5.5% 
to 31.8% and 2.6% to 22.6% between 2008 and 2012 respectively. Such positive increases in use bode 
well for national broadband plans and their implementation in these countries.  

Figure 5: Sex disaggregated internet use by country  - Urban areas 
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In rural areas patterns of internet use follow the same trends, with men using the internet more than women.  
Interestingly, in 2008 no rural men or women had used the internet in Ethiopia or Mozambique. This 
increased marginally to 4% of rural men and 3% of rural women in Mozambique and 2% of rural men and 
3% of rural women in Ethiopia by 2012. The contrast between Mozambique's increase in female urban 
internet use between 2008 and 2012 points to infrastructural roll out and access concerns, whereby more 
urban areas are likely to develop and adopt new technologies faster. However, this is not necessarily the 
case for all countries, as seen in rural Botswana, South Africa, and Kenya, where there has been an increase 
among women using the internet from as low as 2% in 2008 to about 20% in 2012.  
 
These descriptive statistics show that there are indeed prevalent gender gaps in ICT access and use, with 
more men owning mobile phones and using the internet in urban and rural areas across most countries. 
There are two important considerations however; first, gender gaps can close and even reverse as seen in 
the case of mobile ownership in countries like South Africa, Botswana, and Mozambique where more women 
own mobile phones than men. However, by and large, men are both, more likely to own a mobile phone 
and use the internet than women in most countries analysed here, in both rural and urban areas.   
 
The second consideration is that while men access and use ICTs more than women we do not know what 
the reasons are for this. That is, we can not establish from these summary statistics what exactly is driving 
the increased use of ICTs by men over women, and whether if women had the same opportunities and 
resource constraints as men they would still use less ICTs. This is analysed in the models below. 
 

Figure 6: Sex disaggregated internet use by country  - Rural areas 
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Results 
 
As specified in the methodology, two sets of models were run on the mobile ownership and the internet use 
outcomes. The descriptive statistics showed that men have a higher rate of mobile ownership and internet 
use than women. These models are estimated to determine whether any gender gaps persist controlling for 
demographic variables and rural/urban heterogeneity. 
 
Mobile ownership models  
The first set of models estimated for each of the twelve countries4 shows that when it comes to mobile 
phone ownership, the only variables that have a consistent effect on the probability of ownership are (1) 
income and (2) education. Sex does not have a consistent or systematic negative effect on the probability 
of mobile phone ownership. 
 
Table 4, which presents models estimated for each country individually, shows that for all twelve countries, 
between the two time periods 2008 and 2012, there is no systematic effect of being female on the probability 

                                                
4 Uganda, Kenya, Tanzania, Rwanda, Ghana, Cameroon, Nigeria, Namibia, SouthAfrica, Mozambique, Botswana 
and Ethiopia 

Table 4: Effect of Female on  Probability of Mobile Ownership - Average Marginal Effects 

Country 

2008 2012 

Whole 
Population Rural Urban Whole 

Population Rural Urban 

Uganda -0.0306 -0.0454 0.00414 -0.0884* -0.112** 0.0529 

Kenya -0.0625 -0.106 0.0766 -0.0733 -0.0811 -0.0456 

Tanzania -0.0603 -0.0929 0.0543 -0.0392 -0.0597 0.0239 

Rwanda -0.0107 -0.0160 -0.0241    

Ghana -0.0359 0.124** 0.0418 0.0234 0.0274 0.00765 

Cameroon 0.0836* 0.0119 0.0260 0.00989 -0.00146 0.00261 

Nigeria 0.00453 -0.0690 -0.0128 -0.0281 -0.0301 -0.0241 

Namibia -0.0554 0.307*** -0.0269 0.0224 0.0339 -0.0148 

SouthAfrica 0.177*** 0.0532 0.109** -0.00740 0.0290 -0.0218 

Mozambique 0.206***  0.131* 0.0841 0.121 0.0242 

Botswana 0.0803  0.0936 0.0786* 0.121 0.119*** 

Ethiopia 0.000744  -0.0301 -0.103*** -0.124*** -0.0745 

***p<0.01, **p<0.05, *p<0.1 
Variables with reported significance highlighted in bold Missing coefficients - due to perfect prediction of failure and/or 

small sample sizes. 
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of mobile phone ownership. There are a few exceptions which show a significant difference in the probability 
of mobile ownership for women and are highlighted in bold Table 4.  
Among these limited significant coefficients, almost all of them are positive indicating that women are more 
likely to own a mobile phone than men in each of those populations respectively. For instance in urban South 
Africa in 2008 a person whose sex is female would be 10.9% more likely than an urban man to own a mobile 
phone, holding all other variables constant. This positive gender effect also holds in rural Namibia (2008) 
where a woman is 31% more likely to own a mobile phone than a man. For these countries, what this 
nationally representative data shows is in contrast to the mainstream literature which posits that women are 
generally always less likely to own mobile phones than men (REFERENCE).  
 
While most coefficients on female are not significant in rural, urban or the whole population -  the probability 
of a woman owning a mobile phone, is negative in rural Ethiopia (2012) and rural Uganda (2012), pointing to 
traditional gender gaps in mobile use. For instance, In rural Ethiopia women are 12.4% less likely to own a 
phone than men. 
 
The limited significance of being female on mobile ownership points to evidence that female sex 
denomination in and of itself is seen not to be a driver of mobile phone ownership. 
 

Table 5: Effect of Income on Probability of Mobile Ownership - Average Marginal Effects 

Country 

2008 2012 

Whole 
Population Rural Urban Whole 

Population Rural Urban 

Uganda 0.0501** 0.0450* 0.0850*** 0.0620*** 0.0601*** 0.0860*** 

Kenya 0.0438*** 0.0355*** 0.0591*** 0.0794*** 0.0691*** 0.108*** 

Tanzania 0.0456*** 0.0305* 0.0857*** 0.130*** 0.126*** 0.140*** 

Rwanda 0.0546*** 0.0560* 0.0614***    

Ghana 0.0565** 0.0747** 0.0494* 0.0999*** 0.112*** 0.0934*** 

Cameroon 0.0614*** 0.0412*** 0.0514*** 0.119*** 0.129** 0.116*** 

Nigeria 0.0348*** 0.0167 0.0170** 0.0939*** 0.104*** 0.0832*** 

Namibia 0.0198 0.0413** 0.0244 0.124*** 0.162** 0.0696*** 

SouthAfrica 0.0291*** 0.0582*** 0.0202* 0.0488*** 0.0771*** 0.0304*** 

Mozambique 0.0416**  0.0590*** 0.0817*** 0.0914*** 0.0655*** 

Botswana 0.0419**  0.0249 0.0482*** 0.0914*** 0.0338** 

Ethiopia 0.0162***  0.0500*** 0.0482*** 0.0415 0.147*** 

***p<0.01, **p<0.05, *p<0.1 
Variables with no reported significance highlighted in bold Missing coefficients - due to perfect prediction of failure 

and/or small sample sizes. 
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The  other covariates used in the model include income, education, age, employment status, marital status 
and main activity when individuals are not employed. Marital status and employment status did not show 
any robust or consistent effects on the probability of mobile phone use either. The variables that were 
consistently positive and significant, across all models and all countries were income and education.  
 
Table 5 highlights the limited cases, across the entire population, and rural/urban subpopulations where 
income was not reported significant at at least the 10% level. In 2008 the probability of a 1% increase in 
income led to increases in the probability of mobile ownership of between 4% in all of Kenya to 8.6% in 

urban Tanzania. By the year 2012, a 1% increase in income is associated with larger increases in the 
probability of mobile phone ownership. For a rural Ghanaian the probability of owning a mobile phone is 
11.2% in 2012 given a 1% increase in income, and for a rural Namibian it is 16.2%, whilst for a rural Ethiopian 
an increase in income has no significant effect on mobile phone ownership.   
 
On a frequency basis, it seems that in urban areas an increase in income leads to a higher probability of 
mobile uptake than in rural areas. This is not the case for all countries, but most.  
 

Table 6: Effect of Years of Formal Education on Probability of Mobile Ownership- Average 
Marginal Effects 

Country 

2008 2012 

Whole 
Population Rural Urban Whole 

Population Rural Urban 

Uganda 0.0117*** 0.0105** 0.0207*** 0.0295*** 0.0300** 0.0274*** 

Kenya 0.0577*** 0.0599*** 0.0443*** 0.0341*** 0.0360*** 0.0248*** 

Tanzania 0.0305*** 0.0257*** 0.0207*** 0.0302** 0.0272* 0.0372*** 

Rwanda 0.0229*** 0.0186** 0.0411***    

Ghana 0.0255*** 0.0203* 0.0264*** 0.0184*** 0.0224** 0.0164** 

Cameroon 0.0318*** 0.0227*** 0.0468*** 0.0267*** 0.0188*** 0.0312*** 

Nigeria 0.0241*** 0.0372* 0.0266*** 0.0290*** 0.0322*** 0.0270*** 

Namibia 0.0355*** 0.0285** 0.0304*** 0.0160** 0.0202* 0.00939 

SouthAfrica 0.0330*** 0.0528** 0.0359*** 0.00981** 0.0212** 0.00652 

Mozambique 0.0111*  0.0112 0.0330*** 0.0321*** 0.0340*** 

Botswana 0.0336***  0.0206* 0.0239*** 0.0321*** 0.0232*** 

Ethiopia 0.00497**  0.0250*** 0.0239*** 0.0201*** 0.0210*** 

***p<0.01, **p<0.05, *p<0.1 
Variables with no reported significance highlighted in bold 

Missing coefficients - due to perfect prediction of failure and/or small sample sizes. 
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Table 6 shows that the years of formal education attained by individuals are consistently and positively linked 
to an increased probability of mobile ownership. In Ethiopia (rural and urban), the country with the lowest 
mobile phone ownership rates, an increase in education of one year is expected to lead to a 2% increase in 
the probability of mobile phone ownership in 2012. 
  
For all twelve countries across both time periods and rural and urban status, an increase in education of one 
year is expected to lead to an increase in the probability of mobile ownership by between 0.5% (Ethiopia 
2008) and 3.4% (urban Mozambique 2008). 
 
Internet use models 
The results from the descriptive statistics showed exceptionally low rates of internet use across all twelve 
countries in 2008, with large increases in use by 2012 that brought up the rates of use to a bar that still 
remains low by international standards. Despite these low usage rates, women in these countries lag further 
behind men, pointing to the fact that sex may actually be a determining factor of the ICT gap in this case.  
 
The logistic models estimated to test this hypothesis and measure the size of these effects show that, similar 
to the mobile ownership models, across the whole population, and rural/urban subpopulations women do 
not have a significantly different probability of internet use compared to men. The models are only estimated 
for 2012 by individual country as sample sizes were too small to perform the analysis individually for 2008. 
 
Table 7 highlights the limited significant coefficients on female for the internet use models. The coefficients 
for only one country are highly significant - Ethiopia which shows a strong negative association between 
being female and internet use. In Ethiopia and urban Ethiopia, there is a 1.9% and 8.2% lower probability of 
internet use for women over men. 

Table 7: Effect of Female on Probability of Internet Use - Average Marginal Effects 

Country 

2012 

Whole Population Rural Urban 

Uganda -0.0462* -0.0627* 0.0126 

Kenya -0.0696 -0.0576 -0.123 

Tanzania 0.0140 0.0809 0.00418 

Ghana -0.0413* -0.0406 -0.0511 

Cameroon -0.00167  -0.00649 

Nigeria -0.0279 -0.0531 -0.0216 

Namibia -0.0162 -0.0393 -0.0432 

SouthAfrica -0.0281 -0.0307 -0.0190 

Mozambique -0.00690 -0.0818* -0.0172 

Botswana -0.0702* -0.0935 -0.0557 

Ethiopia -0.0192*** 0.00240 -0.0822*** 

***p<0.01, **p<0.05, *p<0.1 
Variables with reported significance highlighted in bold 
Missing coefficients - due to perfect prediction of failure and/or small sample sizes. 
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Casting the net a little wider, and allowing for lower levels of statistical significance it can be seen that in 
Uganda, rural Uganda, Ghana, rural Mozambique, and Botswana, women are less likely to use the internet 
than men. This is practically significant since it shows that in contrast to mobile ownership, where in some 
cases, women were more likely to own mobile phones than men, when it comes to internet use (in the 
weakly significant cases) women lag behind men. This provides subtle evidence for a predisposition towards 
a conventional gender gap where internet use is concerned. As mentioned these coefficients are all weakly 
statistically significant5. 
 
Overall, working with the standard level of statistical significance6 the results show that there is no difference 
between men and women pertaining to the likelihood of internet use. Female sex delineation does not have 
a systematic, strongly significant and robust impact on the probability of internet use. 
 
The spread of mobile technologies in Africa have been a large enabler of internet access. As seen in Table 
8, owning a mobile phone is associated with a positive probability of internet use in all the counties evaluated.  
 

                                                
5 at the 10% level. 
6 95% significance level. 

Table 8: Effect of Mobile Ownership on Probability of Internet Use - Average Marginal Effects 

Country 
2012 

Whole Population Rural Urban 

Uganda 0.0970*** 0.0829* 0.148** 

Kenya 0.185*** 0.199*** 0.147* 

Tanzania 0.0738***  0.109*** 

Ghana 0.0753* 0.0617 0.106 

Cameroon 0.167***  0.229*** 

Nigeria 0.111** 0.127** 0.0785 

Namibia 0.158***  0.257*** 

SouthAfrica 0.251*** 0.216* 0.300*** 

Mozambique 0.145***  0.277*** 

Botswana 0.219*** 0.214* 0.196* 

Ethiopia 0.0737***  0.126*** 

***p<0.01, **p<0.05, *p<0.1 
Variables with reported significance highlighted in bold 

Missing coefficients - due to perfect prediction of failure and/or small sample sizes. 
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In Kenya, Cameroon and Tanzania, owning a mobile phone will increase the probability of internet use by 
18.5%, 16.7% and 7.38% respectively.  In urban Cameroon this increases to 23%, and in rural Kenya owning 
a mobile phone increases the probability of internet use by 20%. The mobile phone variable used includes 
all types of devices. It is remarkable to see the strong impact of any type of mobile phone, not just those 
that are internet enabled, on the increased likelihood of internet use.  
 
Income and education are also key determinants of internet use, but less so than in the case of mobile use. 
Table 9 shows that income is a significant determinant of internet use in the urban centres of Kenya, 
Tanzania, Ghana, Nigeria, Namibia, South Africa and Mozambique. In Urban Ghana this effect is 3.2% but 
only weakly significant. In rural centers, income only has an impact on the probability of internet use in Kenya, 
Nigeria and Uganda (weakly).  Income thus has stronger effects on the probability of internet use in urban 
areas and in fact is what drives the significance seen for the whole population. 

 
Table 10 shows that Education has a more persistent effect on the probability of internet use. Education is 
associated with an increased probability of internet use in all the urban centers of the 12 countries studied. 
In urban Uganda, a one year increase in education is associated with a 3% increase in the probability of 
internet use and in Tanzania, a 1.9% increase in the probability of internet use.  
 

Table 9: Effect of Income on Probability of Internet Use - Average Marginal Effects 

Country 
2012 

Whole Population Rural Urban 

Uganda 0.0121 0.0179* -0.00301 

Kenya 0.113*** 0.125*** 0.0822* 

Tanzania 0.00708 -0.0142 0.0373*** 

Ghana 0.0121 -0.00129 0.0324* 

Cameroon 0.0205  0.0262 

Nigeria 0.0554*** 0.0529*** 0.0615* 

Namibia 0.0532*** 0.0160 0.101*** 

SouthAfrica 0.0336** -0.000178 0.0526** 

Mozambique 0.00931 -0.0437 0.0359* 

Botswana 0.0441* 0.0512 0.0343 

Ethiopia 0.00158 -0.0372 0.00619 

***p<0.01, **p<0.05, *p<0.1 
Variables with reported significance highlighted in bold 

Missing coefficients - due to perfect prediction of failure and/or small sample sizes. 
 



  17 

Education does not have a significant and consistent effect on the rural populations of the countries studied. 
Only in rural Ghana, Nigeria, and Botswana is increased education very weakly related to an increase in 
internet use. This is useful to observe for practical purposes but it is not statistically sound enough to 
extrapolate from for policy, and is not universally observed for all twelve countries as in the case of education 
in urban areas. The large differences in outcomes between rural and urban areas point to infrastructural or 
supply side issues that may be hindering internet access and use.  
 
Other explanatory variables such as age, employed, and marital status showed no systematic effects on the 
probability of internet use.  
 
Policy implications and Conclusion 
 
The Models looking to explain what determines mobile ownership and internet use show no systematic 
effect of being female on the probability of mobile ownership compared to being male. For mobile ownership 
in some cases, what is observed in South Africa, Mozambique and Botswana is a reversal of the gender 
effect where women have a higher probability of ownership relative to men.  
 
While sex is not a determinant of the likelihood of internet use, at lower levels of significance there is some 
evidence of a conventional engendered relationship - where women are less likely to use the internet than 

Table 10: Effect of Education on Probability of Internet Use - Average Marginal Effects 

Country 
2012 

Whole Population Rural Urban 

Uganda 0.00918** 0.00590 0.0307*** 

Kenya 0.0337* 0.0298 0.0474*** 

Tanzania 0.00545** 0.00359 0.0155*** 

Ghana 0.0259*** 0.0188* 0.0383** 

Cameroon 0.0117***  0.0189*** 

Nigeria 0.0225* 0.0186* 0.0416** 

Namibia 0.0130*** 0.0127 0.0266*** 

SouthAfrica 0.0391** 0.0268 0.0440** 

Mozambique 0.0159* 0.00408 0.0380* 

Botswana 0.0517** 0.0291* 0.0772** 

Ethiopia 0.00281*** 0.0125 0.0120** 

***p<0.01, **p<0.05, *p<0.1 
Variables with reported significance highlighted in bold 

Missing coefficients - due to perfect prediction of failure and/or small sample sizes. 
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men. This may be practically significant for policy purposes but by no means should gender itself be the 
focus of policy interventions.  
 
Income and education are robustly associated with mobile ownership with between a 1.6% and 16% 
increase in the probability of mobile ownership associated with a 1% increase in income. For education, 1 
additional year of formal education can be expected to lead to anywhere between a 0.5% to 3.4% increase 
in the probability of mobile ownership. Taking the microscope to these gender gaps thus shows that if 
women had the same income, education and similar demographic variables and opportunities as men then 
the access gap would close in theory.   
 
While the mobile ownership gendered digital divide is slowly closing an internet use divide persists.  In rural 
areas, education and income increases are likely to make no difference to the probability of ICT take up and 
use in most of the countries studied.  These increases in probability are found almost exclusively in urban 
areas, pointing to supply side challenges with respect to internet access in rural areas.  That is, education 
and financial resources can only work coupled with ensuring that rural areas are connected in terms of 
infrastructure and broadband roll out. In order to close the gendered digital divide, policies need to focus on 
increasing social and economic opportunities for users. At the same time policies still need to address the 
issue of internet affordability. 
 
Importantly it was found that mobile ownership is a key enabler of internet use. This lends credibility to 
Warschauer’s hypothesis that physical ICT resources have embedded effects that influence ICT outcomes. 
This very interestingly implies that mobile cellular hardware could in fact play a role in connecting individuals 
to the internet. 
 
In conclusion, Sex alone, can not be seen as influencing limited internet use and mobile phone ownership. 
By assessing geolocation, income and education one understands differing levels of access and the need 
to move away from a homogenous solution for closing the gendered digital divide. Women and men in urban 
areas and rural areas have different experiences of ownership and use. Furthermore, increased urban mobile 
ownership and internet use highlights the continued urban and rural digital divide. Policies need to focus on 
gendered divides in income, education and geolocation. 
 
While this study has shown the significance of income, education and sex on mobile phone ownership and 
internet use, there is a need for further research on digital divides. For instance, in rural areas, there is need 
for further contextual analysis and qualitative studies as to what constraints are preventing income and 
education from working to increase ICT take up and use as they do in urban areas. 
 
It is important to note that the estimates presented in this paper are concerned with the impact of initial 
resource capital on ICT ownership and use. These estimates are benchmarks for the true probabilities of 
ICT use and uptake. Social embeddedness (Waschauer, 2003), however, means that there are feedback 
effects - ICT access and use impact social, human and physical resources such as education, income and 
other socioeconomic outcomes. Any policy that stimulates ICT use and access should bear this in mind.  
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Table A1.1: Mobile Phone Ownership Rates (%) Summary Statistics - 2008  

Country  Whole Population 
Urban Rural 

Male  Female Male Urban 

Uganda 19.31 55.03 32.75 24.1 7.94 

Kenya 50.23 51.36 52.01 57.41 45.6 

Tanzania 20.74 40.11 34.39 21.41 11.71 

Rwanda 9.52 31.07 21.85 8.74 3.7 

Ethiopia  3.07 24.05 9.62 0.45 0.87 

Ghana  58.95 77.63 71.34 52.01 41.01 

Cameroon 35.76 57.57 49.25 16.4 20.11 

Nigeria 77.04 84.63 75.85 80.61 69.76 

Namibia 48.66 75.19 68.24 43.06 34 

South Africa 61.37 68.69 70.75 37.8 55.67 

Mozambique 25.75 55.51 51.41 14.85 22.7 

Botswana 59.08 65.78 64.08 48.25 52.55 
 
Table A1.2: Mobile Phone Ownership Rates (%) Summary Statistics - 2012 

Country  Whole Population 
Urban Rural 

Male  Female Male Urban 

Uganda 46.66 68.22 47.63 54.62 32.14 

Kenya 73.96 79.39 69.78 84.91 67.39 

Tanzania 35.8 64.83 55.75 35.47 19.78 

Rwanda 24.42 48.54 45.23 20.87 14.92 

Ethiopia  18.34 64.13 40.57 18 2.28 

Ghana  59.53 76.67 73.47 48.53 42.93 

Cameroon 44.52 65.52 60.41 21.16 16.67 

Nigeria 66.37 84.84 58.91 69.46 50.14 

Namibia 56.08 81.48 72.68 42.05 49.28 

South Africa 84.22 89.32 83.72 81.27 80.46 

Mozambique 42.47 68.74 65.24 29.16 30.51 

Botswana 79.98 83.71 88.98 62.2 73.69 
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Table A1.3: Internet Use Rates (%) Summary Statistics - 2008 

Country  Whole Population 
Urban Rural 

Male  Female Male Urban 

Uganda 2.43 14.71 5.05 2.82 0.29 

Kenya 15 25.04 17.94 19.84 9.93 

Tanzania 2.17 4.68 2.46 0.94 2.29 

Rwanda 1.98 13.07 7.6 0 0.69 

Ethiopia  0.65 6.47 2.35 0 0 

Ghana  5.55 16.78 5.62 3.52 0.36 

Cameroon 12.86 27.21 16.85 3.47 4.83 

Nigeria 12.67 26.07 16.88 13.89 5.4 

Namibia 8.84 27.34 12.66 3.68 4.43 

South Africa 14.98 28.91 16.86 7.4 2.58 

Mozambique 0 6.21 2.63 0 0 

Botswana 5.85 12.61 5.47 5.26 2.1 
 

Table A1.4: Internet Use Rates (%) Summary Statistics - 2012 

Country  Whole Population 
Urban Rural 

Male  Female Male Urban 

Uganda 7.94 20.3 14.3 10.64 1.04 

Kenya 26.32 38.23 19.12 35.25 20.85 

Tanzania 3.49 12.08 6.44 1.09 2.26 

Rwanda 6.04 13.88 15.71 4.63 2.43 

Ethiopia  2.65 15 4.16 1.99 0.28 

Ghana  12.67 22.67 10.92 13.79 6.08 

Cameroon 14.1 24.33 20.95 1.72 3.38 

Nigeria 18.44 28.69 15.25 17.97 11.25 

Namibia 16.18 46.29 31.11 5.47 5.92 

South Africa 34.09 48.88 35.53 26.71 17.76 

Mozambique 11.06 29.21 22.6 3.96 2.62 

Botswana 28.98 39.42 31.84 20.21 18.83 
 


