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Impact of Communication Networks

Simple 
proximity to 

communication 
networks 

decreases the 
chance of 

dying from 
Malaria
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Impact of ICTs on GDP

Source:  Qiang et al. 2009 and Scott 2012.
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Mobile Subscriber Growth Slowing

Source: GSMA Intelligence
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Internet Growth Slowing
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960 million 
people covered 
by 2G signal in 

Africa
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Solutions?
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Single paradigm: commercial large operators



Non-commercial & cost-based 
models: Community Networks

Regulating For 
Inclusion 2018 8

Tower: R113/month
Router: R9/month

Batteries: R35/month

Each user  
paying 83 
USD/month for 
uncapped 
5Mbps 12:1 

“Users share costs:  
- equipment amortization
- maintenance
-internet gateway

RoI by 
month 29 

9.7K USD initial 
CAPEX  covered 
by users Each “user” 

spending 110 
USD/month on 

cap mobile 
phone services

Hotspot: 25 
people spending 
4.4 USD/month 





Licensing
● Requirements to get licensed

– Business model, technical details

● Costs to get a licence
– National, regional

● Compliance 
– Ongoing bureaucracy

– Annual fees, contributions to USF

– Tax return

● Spectrum fees





Funding these initiatives
Cost is past down to the users

RoI by month 17 

Crowdsourced by users Subsidized CAPEX

RoI by month 29 

Each user  paying 83 USD/month Each user  paying 51 USD/month



Universal Service and other Funds



Other public support
● Other departments involved 

– S&T, Industry, Rural Dev, Education… 

● Endorsement

● Training ( vocational colleges)

● Interns

● Accessible Information

● Access to other resources (towers, fiber, 
spectrum)



FIBRE OPTIC 
INFRASTRUCTURE

Opportunity
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Impact  of 
Fibre 
Optic 
Undersea 
Cables
The growth of 
undersea fibre 
optic capacity 

has been a 
catalyst for 

change.
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ACCESS TO SPECTRUM
Challenge
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Access to Spectrum Has Become 
a Challenge for Regulators
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Spectrum Auctions: 
Not the whole answer?

Country Year Spectrum Price #successful 
bidders

Nigeria 2014 2.3GHz (30MHz) $23,000,000 1

Ghana 2015 800MHz (20MHz) $67,500,000 1

Nigeria 2016 2.6GHz (60MHz) $96,000,000 1

Mozambique 2013 800MHz (10MHz) $30,000.000 0

Lower quality networks and reduced take-up of mobile data services owing 
to reduced incentives for investment;
Higher consumer prices for mobile broadband data; and
Lost consumer welfare with a purchasing power of US$250bn across a 
group of countries where spectrum was priced above the global median.

Evidence that high spectrum spends result in:

Source:  https://www.gsma.com/spectrum/wp-content/uploads/2017/02/Effective-Spectrum-Pricing-Full-Web.pdf

Source:  Song, 2018 forthcoming
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Can We Look Beyond Auctions?
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Regulation 
ought to enable 
small-scale 
operators to 
address niche 
markets, 
geographies, 
and to stimulate 
access 
innovation.
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Current regulation 
empowers large operators
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For Small Operators Even Subsistence 
Operators
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UNLICENSED SPECTRUM 
(WIFI)

Opportunity
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Unlicensed Spectrum Growth
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Growth of Unlicensed Spectrum Use
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WiFi
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Phenomenal
Cosmic Powers

Itty Bitty Living Space
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Unlicensed Spectrum Potential
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FCC discussing expansion 
of the unlicensed bands

2018
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Additionally exploring expansion into 
5.925-6.425 GHz and 6.425-7.125 GHz bands

Source FCC 13-22 

Source  Notice of Inquiry, GN Docket No. 17-183



LOW-COST GSM
Opportunity
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Uganda

2G Coverage

Population
Coverage:   
97.6%
Unserved:
896K

 Based on GSMA data
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Research by RIS based on tower data

Uganda

Population
Coverage: 81%
Unserved: 6.5M
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Spectrum Availability

?
?

?

?
?

?
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Spectrum Assignments

? ?

? ?
? ?
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4km measurement / rural Eastern Cape

80km measurement / along the N2 (EC)

1.4 MHz empty 
all over!

10 MHz empty in 
deep rural!

Monitoring Spectrum Use
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Monitoring Spectrum Use

80km measurement / along the N2 (EC)

4km measurement / rural Eastern Cape



2018
Regulating For 

Inclusion 37

Innovative uses of Spectrum
Mexico – In 2015 IFETEL set 
aside 2x5MHz in the 
850MHz band for Social 
Purpose Licencees.

With 2x2 MHz Rhizomatica 
has enabled 20 communities 
to provide themselves with 
voice services

SMMEs like Zenzeleni 
already have ECS and ECNS 
exemption, “only” a 
spectrum licence 
(exemption) needed

From 22% to 3% of disposable 
income



Other models
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DYNAMIC SPECTRUM
Opportunity
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Allows for the dynamic re-use of spectrum without 
interfering with the primary spectrum holder

Ideal for rural access

Low television spectrum occupancy in Africa

No re-allocation of spectrum required

Television White Spaces
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Free Space Loss
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In real conditions in South Africa, a link at 470 MHz is 15.5 Km longer 
than a link at 2.4 GHz and 5.5 Km longer than a link at 5.8 GHz

In the same conditions, a link at 470 MHz is 11.5 Km longer than a 
link at 5.8 GHz and 7.5 Km longer than a link at 2.4 GHz



Radio Attenuation in Vegetation
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Rec. ITU-R P.833-7

4 times less attenuation in 470 MHz compared to 2.4 GHz, 16 times 
less compared to 5.8 GHz



UHF Spectrum Occupancy in Africa

43.00%

39.00%

9.00%

9.00%

Television Spectrum Occupancy in African Countries in 2012

1-2 TV Channels

3-9 TV Channels

10-19 TV Channels

20+ TV Channels

Source:  Balancing Act
Presentation  to African Telecommunications Union (ATU)  Digital Migration Summit (May 2014)
http://www.atu-uat.org/index.php/download-categories/category/10-afriswog-events?download=299:session-3-ppt-1-balancing-act-presentation
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http://www.atu-uat.org/index.php/download-categories/category/10-afriswog-events?download=299:session-3-ppt-1-balancing-act-presentation


Dynamic Spectrum in Africa
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2012 – 2018
Africa countries 
leading the world in 
deployments

Opportunity to use 
fallow UHF spectrum 
to connect under-
served communities

Progress in 2018

 Mozambique

 South Africa 
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16 May 
2018
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The Case for 
Open 

Telecom 
Data
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Good Practice

In South 
Africa, Dark 
Fibre Africa 
publishes a 
comprehensiv
e map of their 
fibre network.

In South 
Africa, Dark 
Fibre Africa 
publishes a 
comprehensiv
e map of their 
fibre network.
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Good Practice

• Operator
• Location
• Frequency
• Height
• Power
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Good Practice

Kenya Nigeria

CC by @stevesong



16 May 
2018

Regulating For 
Inclusion 49

Monitoring Spectrum Use
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CN friendly regulatory and policy
 frameworks?

Let’s answer that question together
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