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Mobile broadband is the main means of connecting to the internet in developing countries, where fixed-line
coverage is typically limited or non-existent. As a result, governments in developing countries are seeking
means by which mobile broadband penetration might be increased. One such intervention is regulating mobile
networks on an ‘open access’ (shared infrastructure) basis, which is similar to the unbundling of the local loop
in respect of fixed lines in many developed countries. For example, in Russia, Mexico and Rwanda, the
government forced the separation of wholesale upstream mobile network services and downstream retail
services by assigning spectrum to wholesale-only upstream ventures.1 The government in Kenya considered a
similar intervention and the government in South Africa has proposed a wholesale open access mobile network.
These interventions may offer a way to catch up with developed countries in respect of broadband penetration.
Moreover, the role of mobile phones and internet access has attracted a lot of attention among policymakers
and researchers. Mobile networks are much cheaper to deploy and can be used to ‘leapfrog’ fixed lines for
broadband access. For instance, Aker and Mbiti (2010) and World Bank Group and China Development Bank
(2017) discuss the role of mobile phones for economic development in Africa. In another recent paper, Hjort
and Poulsen (forthcoming) found a positive impact of broadband on employment and labour productivity in
African countries.2
However, mobile broadband has physical usage constraints due to the limited capacity of radio frequency
spectrum, which is not the case for fixed-line broadband. As a result, mobile broadband typically has usage
limits and high prices per unit of usage (per gigabyte) which results in lower usage per connection, while fixedline broadband has significantly lower prices per unit and higher usage per connection. There is therefore a
question as to whether mobile broadband can really replace fixed broadband in developing countries, or
whether these two technologies complement each other as appears to be the case in developed economies,
where most people rely on mobile and fixed broadband access together.
We estimate a discrete-choice model of fixed and mobile substitution for voice and data services in a
developing country with high levels of poverty and inequality, South Africa. Our model provides for flexible,
individual-level variation in utility derived from fixed and mobile voice services, and fixed and mobile data
services. Our results show that fixed and mobile substitution or complementarity depends on a range of
individual and household characteristics.
We find that half of lower-income consumers see fixed and mobile voice services as complements though only
2% see fixed and mobile data services as complements. The pattern is reversed for high-income consumers,
only 6% of who see fixed and mobile voice as complements but 13% of who see fixed and mobile data as
complements.
We use our model to conduct counterfactual simulations in order to illustrate the effects on broadband
penetration of (i) reducing mobile data prices by 10%, (ii) expanding fixed line coverage, (iii) rolling out
computers, and (iv) expanding internet access at schools and workplaces.
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Regulating open access to mobile networks is not limited to developing countries. For example, in the merger between T-Mobile and
Orange in the UK (creating Everything Everywhere, EE), the UK Competition Commission insisted on remedies that forced EE to provide
radio-access network sharing with Three UK in order to preserve the latter as an effective competitor.
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Additional papers that comment on the impact of mobile phones on economic development include those by Jensen (2007), Muto and
Yamano (2009) and Aker (2010).
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In a counterfactual simulation, if mobile data prices were 10% lower, mobile data penetration would increase
by only 3.1 percentage points and because fixed and mobile data are complements for large numbers of
consumers, fixed-line penetration will decline by a relatively modest 0.4 percentage points. However, if fixedline coverage were expanded to the entire population and computers were available to all, fixed-line
broadband penetration would increase significantly by 9.6 percentage points and mobile broadband
penetration would increase by half of a percentage point. This is consistent with the positive relationship we
observe between having a computer and home internet access across countries (see Figure 1). Furthermore,
having an internet connection at work or school would add an additional 5.7 percentage points to fixed-line
broadband penetration, and 3 percentage points to mobile broadband penetration. These results suggest that
expanding fixed-line coverage, access to computers and internet at work and schools are more important than
reducing mobile data prices by 10%.
Though we do not estimate the impact of broadband penetration on employment, an important finding of this
research is that being employed, and being self-employed in particular, makes fixed and mobile data services
weaker substitutes. Unemployment in South Africa is currently over 37%.3 At higher levels of employment and
particularly self-employment, more fixed-line services will be needed. This is important in view of the results
reported by Hjort and Poulsen (forthcoming), who show that the expansion of high-speed internet access in
African countries, including South Africa, results not only in greater employment but also in greater
productivity.
These results have several implications for regulators and policymakers in developing countries, particularly in
Africa, who are focused largely on interventions in respect of mobile data services. Firstly, it is more important
to stimulate demand for broadband services by providing the tools for using such services (such as a computer)
as it is to reduce the prices of mobile data services. This means that policymakers and regulators might consider
activities that ensure that individuals have access to computers and internet at work and educational facilities
in order to increase broadband adoption. Second, we find that fixed and mobile are complements for large
groups of consumers. The number of consumers that see fixed and mobile data as complements is greater at
higher levels of employment and self-employment, and with more access to computers and greater
connectivity at work and at schools. This suggests that relying solely on mobile networks to bridge the ‘digital
divide’ is not enough. Policymakers and regulators might consider means of expanding access to computers and
internet at workplaces and schools together with expanding access to fixed-line broadband.
Figure 1: Relationship between internet access at home and having a computer, 2012-2016)

Figure produced from data from the International Telecommunications Union (ITU). Note that for South Africa the ITU
estimate of internet access at home is replaced by the estimate from Statistics South Africa. The ITU reports data for
the year most recently available, which in most cases is 2016.
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Using the expanded definition, i.e. including those who would take a job if offered even though they did not actively seek work in the
past month. Source: Statistics South Africa, 2018, “Quarterly Labour Force Survey”, statistical release P0211.
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