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The future telecoms value chain will revolve around enabling a seamless digital world. The value chain of today 

is a complex ecosystem that operates more efficiently. The ability to focus on specific aspects of the value chain 

has enabled new business models to emerge. 

This industry report presents a research-based analysis of the evolving value chain, assess the important KPIs 

that drive better understanding of value creation, and provides insight into how the value chain is expected to 

evolve under the Age of Infrastructure Sharing. 

Value Chain Change Drivers 

If there has been one irresistible force that meets the immovable object, it has been technology evolution 

meeting telecommunications regulations.  

Technology evolution has consistently outpaced change in regulatory regimes and continues to enable the 

delivery of new services to customers. However, regulatory change has created significant step changes in the 

value chain that can be defined as revolutionary in nature. Furthermore, through regulatory change new 

participants enter the value chain. 

The third change driver, the collective customer values, drives change as society’s values evolve. 

The Future Value Chain 

Conceptually, the telecoms value chain of the future will serve to deliver a seamless digital world. This will lead 

to the continually evolving value chain where customer value will shift to the digital world. The ongoing shift from 

measuring network resource consumption to service consumption will see value chain participants continually 

evaluating and re-evaluating their business models. 

The Telecoms Revenue-Capex Disconnect 

Today and tomorrow, digital services companies create and will continue to create the demand for digital 

services. However, it is the network operators that need to enable the delivery of these services. This shift from 

a network to a service-based consumption and billing world has and will continue to lead to a disconnect 

between network operator revenue and capex. This disconnect will grow larger as the digital services demand 

grows. 

The Age of Infrastructure Sharing 

In South Africa, an estimated total of R277 billion has been invested in telecoms infrastructure over the past ten 

years. During this period infrastructure sharing has grown and matured as a business. Interestingly, the growth 

in infrastructure sharing has not dampened telecoms infrastructure investment. 

The extensive investment in infrastructure has enabled fundamental shifts in business models. This has and 

will continue to enable network operators to rejig their business model to deal with the revenue-capex 

disconnect. 

Furthermore, the ongoing investment in infrastructure by value chain participants will lead to more innovative 

infrastructure sharing models emerging in the market. 

Executive Summary 
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INTRODUCTION TO THE INDUSTRY REPORT 

Report Objective 

The objective of this report is to unpack how the telecoms value chain has evolved and is expected to evolve in 

the future. 

Research Methodology 

Twenty primary research interviews were conducted with 

telecoms value chain respondents in September and 

October 2020. The interview was held using various online 

collaborative tools. In some instances, the respondent 

completed the questionnaire offline and then spoke about 

the responses during the interview process. 

Survey Respondents 

The target respondent was focused on the C-level 

management within the respondent organisations. The 

Industry Body respondent represented a specific interest 

group within the telecommunications market. The Other 

category represented respondents who reported directly to 

the C-level respondent. 

Respondent Organisation 

Respondent organisations were approached that fulfilled 

various roles in the telecommunications value chain. The 

Network Operator category represented network operators 

who participated either in a part of the network value chain 

or across the full network value chain. 

The respondents represented various role players drawn from within South Africa and globally. The latter 

provided a global perspective on how the telecoms value chain has developed in other markets around the 

world. 

 

 

 

 

Exhibit 1: Survey Respondent Job Title 

 

 
Source: UTVC Research (N=20) 
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TELECOMMUNICATIONS VALUE CHAIN CHANGE DRIVERS  

Over the history of the market, three key change drives were identified. These are: 

• #1 Regulatory 

• #2 Technology 

• #3 Collective values 

The regulatory regime defines the market and enables 

market participation through the value chain. Regulations 

serve to ensure that there is fair competition. Technology 

drives service development and efficiency through the value 

chain. Whereas collective values1 drives behavior through 

the value chain. Technology evolution has consistently 

outpaced the change in regulatory regimes. The introduction of competition regimes resulted in the development 

of a more complex value chain. 

#1 Regulatory 

Regulatory change creates step changes in 

the value chain that are defined by the date on 

which a piece of regulation comes into effect. 

The impact of that change is then seen over 

time. In a highly regulated market where there 

is only one telecommunications operator, then 

the value chain is quite simple. In markets 

where regulatory change has enabled 

competition, the value chain is complex.  

The introduction of competition to the fixed line 

market demonstrates how the value chain has 

moved from a simple to a complex value chain. 

This historical simple value chain, as seen in 

the 1980’s, gave way to a more efficient but 

more complex value chain. As shown in the 

exhibit, regulatory change has led to the 

fragmentation of the telecoms value chain. 

 

 

 

1 Speed of Change Report, Africa Analysis, 2017 

Exhibit 2: Value Chain Change Drivers 

 
Source: Africa Analysis 

Exhibit 3: Percentage Countries with Competition in 
Different Fixed Market Segments 

 
Source: Telegeography, Africa Analysis 
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Key Takeout’s 

Regulatory change can create a revolutionary step change in the value chain. However, the impact of the change 

is only seen after the investment cycles in the value chain yield a tangible impact on the value chain itself. 

Regulatory change enables new entrants  seek out value chain inefficiencies and/or value chain segments 

where there exists an attractive market environment. 

The focus of participants on select sections of the value chain leads to a more complex value chain. 

Furthermore, this focus also leads to the development of sub-markets in the value chain that previously did not 

exist due to regulatory prohibition. The growth in sub-markets through the value chain changes what and how 

downstream stakeholders behave. Upstream choice enables downstream stakeholders to structure their 

business more optimally.  

Respondents quoted “infrastructure as a service” as an example of upstream market specialisation. 

#2 Technology Change 

If there has been one irresistible force that meets the immovable object, it has been 

technology meeting telecommunications regulations. 

Mobile access technology evolution is a good example to review as it illustrates the speed at which technology 

creates dynamic change in the value chain. The deployment of new mobile generation technology through 

spectrum licencing illustrates how the value delivered by mobile networks has evolved from voice on the 2G 

network to progressive faster broadband on the 3G, 4G and 5G networks.  
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The chart illustrates the deployment of different generation mobile technologies by existing and new licensed 

mobile network operators. 

The lifecycle of mobile access technology illustrates three key points regarding technology induced change: 

• Speed of change 

• Capex required 

• Customer value creation 

The Speed of Deployment 

Each successive mobile access technology deployment 

saw a faster adoption rate by mobile network operators.  

The launch of 2G required new regulatory change to be 

introduced. Thus, it took 10 years to raise the global 

network deployment to rise from 20% to 80% of networks 

deployed. 

The rate at which 3G networks were deployed, by existing 

and new mobile network operators, accelerated and it took 7 years to raise the percentage of 3G networks from 

20% to 80%. The adoption of 4G network deployment accelerated, and it took 4 years to raise the global network 

deployment from 20% to 80% of networks.  

  

Exhibit 4: Global Distribution of Mobile Network Launches by Technology Generation (% networks) 

 
Source: TeleGeography Regulatory Database, Africa Analysis, 2020 

Exhibit 5: Years to Raise Global Network 
Deployment from 20% to 80% (%Networks) 

Mobile Access 
Technology 2G 3G 4G 5G 

Years 10 7 4 5 

Source: Analysis of mobile network launches in the 
Telegeograph database (Sep 2020) 
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In South Africa, MTN SA and Vodacom SA did not only introduce new mobile access, but they also drove 

population coverage aggressively. The following chart illustrates the rate at which population coverage was 

driven by MTN and Vodacom. The 5G is a forecast that shows the expected population coverage. 

Raising the 3G population coverage from 20% to 80% was achieved over a period of 6 years by MTN SA and 

Vodacom SA. However, raising the 4G population coverage from 20% to 80% was achieved at a much faster 

rate, just over 3.5 years. It is expected that raising 5G coverage from 20% to 80% will take about 10 years.  

The Capex Challenge 

Over the lifespan of a technology generation, mobile operators invest first for coverage and then for 

densification. During the densification investment, mobile operators begin the investment cycle for the next 

technology generation, leading to overlapping investment cycles. Thus, mobile operators are investing in two or 

more technology generations at any point in time. 

  

Exhibit 6: South Africa Mobile Coverage – Growth in Population Coverage 

 
Source: MTN and Vodacom interim, quarterly and annual reports (3G and 4G), Africa Analysis (5G forecast), 2020 



 

Evolving Telecoms Value Chain Industry Report 
Release date: June 2021  8 

 

Analysis of the global mobile capex shows that the cumulative investment in five-year periods has grown and is 

expected to grow by 13% in the 2021-2025 period. GSMA2 reports that 78% of this capex will be invested in 5G 

networks. The following exhibit provides an overview and forecast of the expected capex spend in the period 

2021 to 2025. 

The following observations are made: 

• Mobile capex has consistently grown (except for the marginal dip in the 2016-2020 period). The exhibit 

shows Mobile operators need to continuously invest in their networks to deploy the next technology 

generation, drive network coverage and network densification. 

• The deployment of the next generation mobile technology has not led to a capex reduction. Investment 

in mobile networks remains capital intensive. The investment in 5G is marginally higher than the 

investment in 4G. 

• The increase in traffic per period has slowed over the five-year periods and is forecast to only increase 

5x in 2021-2025.  

• What this ratio represents is the growing power of the content providers in the value chain. This growth 

has resulted in the content providers gaining the hyperscale tag. 

 

2 GSMA Mobile Economy Reports 2014-2020 

Exhibit 7: Global Mobile Capex Investment per Five-Year Period 

Five-Year Period 2001 - 2005 2006 – 2010 2011 – 2015 2016 – 2020 2021 - 2026 

Total global mobile 
traffic <0.3 EB 5.3 EB 125 EB 1 364 EB 6 327 EB 

Increase in traffic 
over previous period --- 29x 24x 11x 5x 

Total global mobile 
capex (USD billion) 679 711 887 809 917 

Increase in mobile 
capex over previous 
period 

--- 4.7% 24.6% -8.7% 13.3% 

Capex intensity (% 
mobile revenue) 32% 18% 16% 16% 17% 

Investment behaviour Investment in new 2G / 3G 
networks, upgrade of 3G networks 

   

  Coverage and densification of 3G 
networks, investment in 4G 

networks 

  

   Investment, coverage and 
densification of 4G networks, 
investment in 5G networks 

 

    Investment, coverage and 
densification of 5G networks 

Source:  Equity Research Telecommunications Equipment 2012, Credit-Suisse, GSMA Mobile Economy Reports 2014-
2020, Merrill Lynch Global Wireless matrix 2004-2007 
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Key Takeout’s 

• While regulatory change has legalised greater participation in the value chain, it has been technology 

change that has created greater customer service choice. 

• The application of technology through the value chain has enabled service diversification. 

• Technology has resulted in the delivery of existing services at lower per unit prices while lowering the 

entry barrier for new services. 

• Service diversification has resulted in customers’ perception of value shifting through the value chain. 

Customer Value 

Each successive wave of technology deployment brought faster upload and download speeds. This network 

attribute consistently raised the customers’ perception of network value as the speed enabled a greater range 

of applications to be used on the smart mobile device. 

 The faster speeds, combined with a lower mobile data price, saw the rise of a new telecoms value chain entrant 

– the content provider (applications, media). The network value shifted from the data consumed to the value 

derived from the application that consumes the data. 

The growth in data consumption underlines the customer’s growing adoption of a digital life. The value in the 

data is the value attributed to enabling the digital life. 
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THE EVOLVING TELECOMS VALUE CHAIN 

Describing the Value Chain 

The research found that there is no single definition that describes the value chain. The following exhibit shows 

the diverse responses regarding describing the value chain. 

Exhibit 8: Describing the Value Chain 

 

Source: UTVC Research (N=20) and Africa Analysis, 2020 

The top three statements selected by respondents are intertwined and represent three different views of the 

value chain. The top three characteristics are: 

1. Value: Customers define value 

2. Dynamic: Value chain is dynamic 

3. Adaptable: Participants need to be adaptable 

These statements underline the importance of understanding how customers perceive value.  

Value 

Customers define value; participants need to respond. 

Customers define value and the value chain responds accordingly to meet the customers’ perception of value. 

Upstream value creation in the value chain is defined by the downstream value perception of customers.  
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Dynamic 

Value chains go through revolutionary and evolutionary change. 

Revolutionary change occurs when there are significant disruptions, such as changes in the regulatory 

regime. A good example of this is the introduction of Electronic Communications Act, 2005 in South Africa that 

led to the issuing of multiple licences. In a single change, the value chain underwent a major change. 

Evolutionary change comes from the growing adoption of a new technology-enabled service. 

Respondents indicated that the value chain is dynamic and adopts change. 

Adaptable 

The ability to adapt is a key success factor of organisations who continue to grow within 

the value chain. 

Value chains are dynamic. The ability to adapt to changes in the value chain enables an organisation to 

survive change. The ability to adapt is a key success factor of organisations who continue to grow within the 

value chain. 

The Evolving Value Chain 

The Telecoms Value Chain is no longer a linear relationship. 

Over a period of 30 years, technology and regulatory has seen the telecoms value chain evolve from a simple 

linear relationship to a value chain that is complex and that has multi-dimensional relationships. 

Pre 1990’s – The Domain of the Fixed Line Operator 

The pre 1990’s value chain was defined by a regulatory 

regime that dictated that a single telecoms network operator 

provides a telephone services through a monopolistic 

market structure. 

The telecoms network operator owned its infrastructure, 

owned the retail channels to market, and provided the CPE 

to the customer.  

Period 1990’s to 2020 

Over this period, most of the countries had introduced regulatory regimes that enabled fixed line competition to 

flourish in the market. In addition, most countries licensed 2 or more mobile network operators. 

Exhibit 9: The Domain of the Fixed Line 
Operator 

 
Source:  UTVC Research and Africa Analysis, 2020 
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2020 Complex Telecoms Value Chain 

By 2020, the telecoms value chain had evolved into a complex value chain that saw multiple roles emerge 

through the value chain. The complexity of the value chain is shown in the following exhibit.  

Exhibit 10: 2020 Telecoms Value Chain 

 
Source: UTVC Research and Africa Analysis, 2020 

The Telecoms Value Chain has become an interdependent set of relationships. This results in many 

interdependencies existing between the value chain participants. Single one-to-one relations effectively 

disappear. Many participants in the value chain further split into smaller elements as the value chain evolves 

over time. 
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Key Developments impacting the Value Chain 

Bringing the future forward to benefit the customer. 

Future Key Developments 

• Continued digital progress: Continued progress towards a digital environment where telcos need to 

come up with models more suitable to customer requirements. 

• Further consolidation of services, including BPO: Machine Learning and AI will allow content and 

application providers to assume these functions. 

• Greater automation: Telcos need to move to a more automated environment which is critical from a 

partnering perspective. This speaks to greater infrastructure sharing. 

• Software origination / development capabilities: Open source is seeing ubiquitous traction in micro-

services, leading to a new opportunity for the OEMs to accelerate wish-to-be-a-software business. This 

will enable all elements in the value chain to compete smarter, potentially placing more value directly in 

the hands of the customer. 

• Usage-based payment system: The telecoms industry will move towards a usage-based payment 

system. Entities along the value chain will be able to buy only what they need. Blockchain may be 

implemented to facilitate a new settlement system. 

• Vertical integration of network providers by application and content providers: Vertical integration 

is already being pursued by the OTTs and Cloud providers with investments in submarine cables, fibre, 

network infrastructure and data centres. 

Future Customer Value Change 

• Customer Managed Relationships: Instead of the traditional Customer Relationship Management 

(CRM), there will be a need for telcos to empower customers to define what they believe they will want 

(and strategically position themselves around the customer needs) – Customer Managed Relationships 

(CMR). Customers need to become involved in the development of new products which will better suit 

their needs. 

• Greater customer participation in the value chain: There will be tighter integration of customers into 

the value chain. Value chain participants will engage with customers much more closely to deliver more 

value to exactly where the customer needs it. 
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The Future Telecoms Value Chain 

There is consensus across the survey respondents that 

the future value chain will still be characterised by 

complexity and by multiple relationships. 

However, from a customer perspective, there is a growing 

divide taking place between the visible and the invisible 

parts of the value chain. 

The growing importance of the digital world will see the 

digital world enablers (cloud providers, content providers, 

application providers) grow in importance to the customer. 

The balance of the role players in the value chain will grow 

more invisible to the customer. 

 

 

 

Exhibit 11: Future Telecoms Value Chain 

 
Source: UTVC Research and Africa Analysis, 2020 
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 KPIs – MEASURING VALUE THROUGH THE VALUE CHAIN 

Measuring the value creation through the value chain is critical to the success of any role player participating in 

the value chain. This section explores KPIs and their role in communicating value. 

Good KPI – Must Have Characteristics 

A good KPI must be quantifiable / measurable and 

actionable. Once you can measure the KPI, then the KPI 

must lead to action and it needs to bring understanding. 

Poor KPI – Must Avoid Characteristic 

A “meaningless / no value” KPI is a KPI that can 

generate excitement about the ability to report on it, but 

on review, these KPIs add no value to the business. 

One of the largest consumers of management time is to 

report and discuss a KPI that is unclear or vague. 

Respondents reported that this KPI characteristic leads 

to endless debates in management meetings that focus 

on clarifying what the KPI is, and then how to introduce 

change that impacts the KPI.  

This KPI, while not ranked as the worst characteristic, is 

a treacherous KPI that leads management to introduce 

change that is not founded on a clear KPI. There are 

KPIs that are reported that provide no value or are 

meaningless. The alter ego to an actionable KPI is a KPI 

that is unactionable.  

KPIs that cannot be influenced through the introduction 

of change lead to extensive wasted management time. 

Respondents reported a range of other characteristics that characterise poor KPIs. 

 

  

Exhibit 12: KPI Characteristics  

 

 
Source: UTVC Research (N=20) and Africa Analysis, 
2020 
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KPI Classification 

KPIs can be classified into four groups that are defined by two qualities: (1) qualitative and quantitative, and (2) 

past and expected future performance. The following exhibit illustrates the four KPI classifications3. 

Exhibit 13: KPI Classification 

 
Source: Modified diagram developed by Infotrends, 2015, and Africa Analysis, 2020 

What is the Recommended KPI Distribution? 

Today, descriptive KPIs form the bulk of the KPIs 

reported at C-level. This large indexing on descriptive 

KPIs reflects the history of how the telecoms market 

has evolved – driven initially by network companies. 

The recommended KPI distribution shows a shift 

towards predictive and customer KPIs.  

Respondents indicated that organisations need to 

become more future orientated rather than focusing 

on their past performance. The future KPIs (Intention 

and Predictive categories) need to make up 44% of 

the KPIs rather than the current 26%.  

Furthermore, the research showed that percentage of 

customer focused KPIs (Sentiment and Intention 

KPIs) needs to increase so that the voice and behaviour of the customer can be better understood. 

 

 

3 This is a modified diagram based on the original diagram published in the Customer Engagement State of the Market, Infotrends 2015 

Exhibit 14: Current vs Recommended KPI 
Distribution 

 
Source: UTVC Research (N=20) and Africa Analysis, 2020 
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KPIs through the Value Chain 

KPIs need to reflect the customer’s behaviour. 

KPIs communicate different messages to different stakeholders. Confusion arises amongst stakeholders when 

the wrong KPIs are used to communicate the strategic message. Most of the respondents stated that KPIs need 

to sign post the company’s progress along its strategic journey. 

Currently, over 60% of the KPIs reported are Descriptive KPIs, with the balance spread between Sentiment, 

Intention and Predictive. While the Descriptive KPIs remain valuable, the respondents indicated that a greater 

focus needs to be placed on KPIs that speak about the customer and the expected customer behaviour. 

Traditionally, Descriptive KPIs linked the customer to the network that provides the service consumed by the 

customer. With the ongoing fragmentation of the value chain, this traditional link is becoming less visible to the 

customer.  In a more complex value chain, the service delivered to the customer results from the combination 

of value chain elements that are either independent or owned by a single participant in the value chain. This 

ownership is growing more invisible to the end customer.  

As a result, the KPIs need to reflect information about the customer, and the customer’s behaviour. 

KPIs Pre 1990 – The Domain of the Fixed Line Operator 

• The fixed line operator measured and was measured through KPIs that reflected the value generated 

through the telecoms value chain.  

• KPIs looked at usage, revenue, opex and capex drivers in the network. It was quite common to see usage 

KPIs such as minutes of voice traffic per fixed line being quoted. 

• Capex KPIs were important as these reflected the investments made to drive network-based value. 

• As the value chain morphed, so did the KPIs used to measure value creation. 

• On launch of the mobile operators, new KPIs, such as cost of subscriber acquisition, began to be used. 

• With the introduction of broadband, new metrics such as data usage per subscriber, came to be used. 

• However, the introduction of uncapped fixed broadband products has seen this KPI relegated to the 

history pages. 

KPIs Post 2020 – Fragmentation of the Telecoms Value Chain 

• Hyperscale developments are changing our understanding of usage, revenue, opex and capex drivers. 

• While some KPIs remain the same, the changing telecoms value chain demands other KPIs to be 

considered in understanding value drivers across the value chain. For example, the conversion of capex 

to opex requires new KPIs to express value creation. 
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• The interplay between the respective business models of network operators and retail service providers 

requires that different KPIs be used to understand the value of each of these new players. 

• In addition, in an emerging resource sharing world, the KPIs need to reflect how resource sharing impacts 

the value that different participants create. 

• Resource sharing is a new reality that is being commercially adopted by both network operators and retail 

service providers. Furthermore, resource sharing is gaining regulatory support in various jurisdictions. 

KPIs of the Future 

KPIs need to present the digital world. 

The respondents indicated that the mix of KPIs will change with an increased number of KPIs being tracked that 

provides insight into customer behaviour. The growing importance of the digital world and the participation of 

the customer in the digital world needs KPIs that track the digital world and customer behaviour in the digital 

world.  
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THE AGE OF INFRASTRUCTURE SHARING IN SA 

Investing in Infrastructure 

In the last ten years (2005 to 2019), R358 billion has been invested in telecoms networks by licensed network 

operators. Over the same period, R1 568 billion has been earned in telecommunications retail services4 (retail 

voice and data services).  

Exhibit 15: SA Telecoms Revenue vs SA Capex Investment by Licensed Network Operators (R bn) 

   

Source: Africa Analysis, 2020 

The following observations are made: 

• Overall, the total capex investment made by the telecommunications licence holders has accelerated 

over the fifteen-year period. 

• With each successive five-year period, the total capex has grown. This is seen most notably in the 

capex investment made by mobile operators where the capex grew by 67% for the 2005-2009 period 

to the 2010-2014 period and by 51% for the 2010-2014 period to the 2015-2019 period. 

• However, the challenge is that the total mobile retail telecommunications revenue grew slower than the 

capex. By comparison, the mobile revenue grew by 53% and 21% over the equivalent periods. 

• In the last five period (2015 to 2019), total retail telecommunications revenue grew by 15% whereas 

total capex over the same period grew by 52%. 

 

 

 

4 Retail telecommunications services excludes wholesale revenue, equipment revenue and fintech or IT service revenue. 

36 33 5046

77

11
6

82

10
9 16

6

0

100

200

300

400

2005 -
2009

2010 -
2014

2015 -
2019

Total Telecoms Capex 
per Five year Period (R 

bn)

Fixed Operators

Mobile Operators

Total

15
0

16
2

15
925

0

38
2 46

5

40
0

54
4 62

5

0

200

400

600

800

2005 -
2009

2010 -
2014

2015 -
2019

Total Telecoms Retail 
Revenue per Five year 

Period (R bn)

Fixed Operators

Mobile Operators

Total

18
%

20
% 25

%

24
%

20
%

31
%

21
%

20
% 27

%

0%

10%

20%

30%

40%

50%

60%

2005 -
2009

2010 -
2014

2015 -
2019

Capex / Retail Ratio

Fixed Operators

Mobile Operators

Total



 

Evolving Telecoms Value Chain Industry Report 
Release date: June 2021  20 

 

Infrastructure Sharing Regulatory Trigger 

Strusani and Houngbonon5 explore the idea of infrastructure and how infrastructure sharing can lower costs 

through the telecoms value chain. They state that “Shared infrastructure can improve service affordability 

through numerous channels, including cost savings, balance sheet optimization, and competition. By reducing 

redundancy, infrastructure sharing spreads the cost of network expansion across multiple market participants 

and can generate significant capital expenditure (capex) savings for connectivity service providers (telecom 

network operators), digital infrastructure providers (tower companies and wholesale fixed broadband 

companies), and IT infrastructure users in the wider economy (businesses, in the case of data centers).” 

South Africa has seen infrastructure sharing commence following a milestone court victory by Altech regarding 

the interpretation and application of the 2005 Telecommunications Act. The successful legal challenge to the 

application of the Electronic Communications Act, 2005 by ICASA regarding licensing, led to a revolutionary 

change to the South African telecommunications market. 

In a space of four years, pioneering companies entered the SA telecommunications market and promoted 

infrastructure sharing. This fundamental change in the applied business model led to ongoing dynamic change 

to the telecommunications value chain. 

Exhibit 16: SA Key Infrastructure Developments Timeline 

 

Source: Africa Analysis, ASN assignment extracted from the BGPView database, Sep 2020 

 

 

 

5 Accelerating Digital Connectivity Through Infrastructure Sharing, Davide Strusani and Georges V. Houngbonon, IFC, 2020 
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Demonstrated success 

Over the past 10 years, the infrastructure sharing business model has continued to be supported by the ongoing 

commercial success of the pioneering companies. Infrastructure sharing has not led to a decrease in network 

investment. Rather, the network investment has increased. 

Infrastructure sharing adopted in the fixed line market 

Infrastructure sharing initially found support within the fixed line market. The impact of infrastructure sharing has 

led to the commoditisation of fixed line services. SEACOM and the subsequent international submarine cable 

investments triggered the downward trend in international bandwidth pricing. This development resulted in the 

cost of an internet connection undergoing change. The rapid deployment of FTTH access networks has seen 

the commoditisation of the FTTH port price. 

Infrastructure sharing gains ground in the mobile market 

The mobile market is not immune to infrastructure sharing. Originally, it was the mobile market that 

demonstrated infrastructure sharing through the hosting of MVNOs on the mobile network. However, it is the 

various spectrum sharing agreements that has seen infrastructure sharing gain a strong foothold in the mobile 

market. 

Future Telecoms Capex 

In South Africa over the coming five years, the single largest focussed telecoms capex programme will be the 

investment required for the buildout of 5G mobile networks. Following this investment will be the continued 

investment in building out access fibre for fibre to the home (FTTH), fibre to the business (FTTB) and fibre to 

the site (FTTS). 

Future Fibre Network Capex  

Africa Analysis forecasts that the investment in fibre to the home (FTTH), fibre to the business (FTTB) and fibre 

to the site (FTTS) will continue to grow over the next five years to 2025. 

Africa Analysis forecasts that the number of FTTH homes passed is expected to rise from 2.3 million to 

3.0 million from 2020 to 2025. Likewise, the number of FTTB and FTTS fibre lines will increase. 

Africa Analysis forecasts the cumulative capex for the investment in access fibre (FTTH, FTTB, FTTS) to reach 

around R4.5 billion for this five-year period. 
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Future 5G Network Capex  

However, the investment in 5G networks dwarfs any other telecoms capex investment. This section explores 

the expected capex required for building out 5G networks. 

5G Networks 

There are several differences in network topology when deploying a 4G network versus a 5G network. One of 

the key differences that drives network capex, is found in the average size of the cell size.  

The following exhibit shows the difference in the average cell size: 

Exhibit 17: Evolution from 2G to 5G – Base Station Characteristics 

 Applications Data Rates Average Cell Size Site Types 

2G Voice and M2M <500kbit/s Up to 8km Towers 

3G Voice, some data 500bit/s - 5bit/s Up to 2km Towers and poles 

4G IP, data- centric, 
multimedia 1 - 50Mbit/s Up to 1.4km, first mini- 

macro cells of <500m Towers, poles, roofs 

5G Advanced video, VR/AR, 
low-latency IoT 100Mbit/s - 5Gbit/s <1km + many mini-macro 

cells (100–250m) 

Towers, poles, city 
furniture, embedded 

microcells 

Source: What are the Key Considerations for 5G Sites? Analysys Mason Limited 2019 

As shown in the exhibit, the average cell size decreases with the migration from a 2G network through the 

different generations to a 5G network. Zhengmao Li, Executive Vice President of China Mobile6 reported that 

because of higher spectrum bands, 5G needs three times the number of base stations for the same level of 

coverage offered by LTE. China Mobile deployed 5G at 2.5GHz or in the 5G Mid-band frequency. The Mid-band 

is defined as the 2.1GHz to the 3.5GHz frequency range. 

5G network deployments are classified into three bands7 based on the frequency used: Low-band (600MHz to 

2.1GHz), Mid-band (2.1GHz to 3.5GHz) and High-band (24GHz to 100GHz).  

  

 

6 Source: Keynote speech at Mobile World Congress 2019, Zhengmao Li, Executive Vice President of China Mobile, 2019 
7 U.S. Technology and 5G Update, ATC, October 2020 
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The following exhibit shows the base stations needed for a 4G network and the expected number required for 

a 5G network operating at the 2.5GHz frequency or in the Mid-band 5G deployment. 

The about 5G @ 2.5GHz curve excludes the deployment of High-band or 5G millimetre-wave (mmWave) cells. 

These cells are expected to have a cell coverage of less than 100 to 250m. In terms of density, these types of 

cells will be upwards of 60 cells per square kilometer. 

Africa Analysis forecasts that in South Africa the 5G population network coverage would reach 60% by 2030. 

To achieve this coverage, a single mobile operator would need to deploy just on 18 000 5G base stations to 

reach 60% population coverage (2.5GHz).  

If each of the five mobile operators (Cell C, MTN8, Rain, Telkom9 and Vodacom10) along with the Wireless Open 

Access Network (WOAN) operator each sought to build their own 5G network to reach 60% population 

coverage, then the cumulative number of 5G sites deployed would be of the order of 108 000. The physical 

count would be less as there would be site sharing. The above analysis is based on deploying a 5G network at 

the 2.5GHz spectrum. 

  

 

8 MTN refers to MTN SA 
9 Telkom refers to Telkom Mobile 
10 Vodacom refers to Vodacom SA 

Exhibit 18: South Africa 4G and 5G Mobile Network Coverage – Comparison of Base Stations Required 

 

Source: 2009 to 2020 MTN and Vodacom interim, quarterly and annual reports on 4G deployment and population 
coverage, Africa Analysis (4G fitted curve and 5G base stations), 2020 
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Cost of a 5G Base Station 

China Mobile11 reported that it expects to deploy 300 000 5G base stations @ 2.5GHz in 2020 at a total capex 

of USD15.7 billion (RMB105 billion, RMB6.92/USD). By comparison, China Telecom12 reported that it deployed 

70 000 5G base stations @ 3.5GHz in the January to June 2020 period for a total capex of USD2.9 billion 

(RMB20.153 billion, RMB6.92/USD). 

The above numbers show that the average capex cost for a deployed 5G base station ranges from USD41 604 

(China Telecom) to USD50 578 (Chine Mobile) with an average of USD46 091. In terms of ZAR, this translates 

into an average capex of R714 thousand per 5G base station (R15.5/USD). Typically, the radio access network 

makes up 66%13 of the total network capex. Thus, the average capex per base station would be R1.08 million 

(Chinese capex average). 

However, historically MTN and Vodacom spent an average capex of R2.64 million14 per base station deployed 

over the period 2014 to 2019. This is 144% higher than the Chinese capex average. 

How much would a 5G network cost to achieve 60% population coverage?  

Using the Chinese capex average shows that a single mobile operator would need to invest R19.5 billion to 

deploy 18 000 base stations to achieve a 60% 5G population coverage by 2030. Thus, five mobile operators 

and the WOAN would need a cumulative capex investment of around R117 billion to achieve a 60% 5G 

population coverage. 

However, using the historical average capex per base station of R2.64 million (MTN and Vodacom average) 

shows that a single mobile operator would need to invest R47.5 billion. Five mobile operators and the WOAN 

would need a cumulative capex investment of R285 billion. 

Zhengmao Li, Executive Vice President of China Mobile15 reported that a 5G base station will cost four times 

more than an LTE one. If this ratio is applied to the historical capex per base station of MTN and Vodacom (3G 

and 4G base station average), then the cumulative capex per operator to deploy 18 000 5G base stations jumps 

to between R78 billion and R190 billion.  

Network Sharing becomes critical for 5G Networks 

To achieve just a 37% 5G population coverage by 2025 will require a mobile network operator to deploy 9 361 

5G base stations (2.5GHz). This would require a cumulative capex of between R10 billion and R24 billion per 

operator, using the Chinese capex average and the MTN and Vodacom capex average respectfully. If the China 

Mobile cost experience is accounted for, then the average capex per 5G base station increases fourfold. The 

expected cumulative capex then jumps to between R40 billion and R96 billion per operator. 

Overall, if five mobile operators choose to build the same sized network (based on population coverage) along 

with the WOAN, then the cumulative capex over a five-year period for 6 mobile network operators would be 

 

11 China Mobile 2020 Interim Results, Aug 2020 
12 China Telecom 2020 Interim Results, Aug 2020 
13 MTN Group Limited Financial results for the year ended 31 December 2019 
14 MTN Group Annual Reports 2014 to 2019, Vodacom Group Annual Reports 2014 to 2017. 
15 Source: Keynote speech at Mobile World Congress 2019, Zhengmao Li, Executive Vice President of China Mobile, 2019 
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between R240 billion and R576 billion. The capex calculations exclude the expansion of the 4G network, or the 

migration of 3G network elements to a 4G network, or any other non-5G related capex requirement. 

Historically, MTN and Vodacom invested R54.2 billion and R45.5 billion in capex for the periods Dec 2015 to 

Dec 2019 and Mar 2015 to Mar 2020, respectfully. The expected cumulative capex per operator shows that 

MTN and Vodacom would need to sustain their capex programmes at similar investment levels for the next five 

years. 

Historically, Cell C and Telkom invested R7.2 billion and R8.1 billion in mobile capex for the periods Dec 2015 

to Dec 2019 and Mar 2015 to Mar 2020, respectfully. The expected 5G cumulative capex per operator shows 

that these two operators would need to significantly increase their cumulative five-year capex programme by at 

least between 300% (Telkom Mobile) and 350% (Cell C). 

The above analysis shows that the capex required for a 5G network with require either a sustained or 

significantly increased capex programme. The capex required underlines the importance of network sharing to 

reduce the capex required to enable a strongly competitive 5G market to exist in South Africa. 
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APPENDIX: INFRASTRUCTURE SHARING CASE STUDIES 

The following case studies illustrates the concept of infrastructure sharing. 

Case Study 1 / Developing Market: Spectrum Sharing 

Country and Parties Involved 

In Malaysia, Celcom Axiata and Altel Communications (a unit of Puncak Semangat) entered into an agreement 

in 2013 to share spectrum on an exclusive basis, possible RAN sharing, and the appointment of Celcom to 

provide MVNO services to Altel. 

Type of Sharing 

The agreement entails spectrum sharing whereby both Celcom and Altel would pool their respective (adjacent) 

2x10MHz spectrum blocks within the 2600MHz spectrum frequencies into a single resource pool to deploy and 

operate a 4G network. 

Furthermore, Altel appointed Celcom as the exclusive infrastructure and wholesale provider of MVNO services 

to enable Altel to provide domestic roaming services and RAN sharing. 

Reason / Strategic Drivers for Sharing 

A key driver for this co-operation was the desire by both operators to maximise the efficient use of their licensed 

spectrum for the provision of high-quality broadband services.  

This is in line with the national government’s appeal to telcos (fixed and mobile) to join forces, in order to 

accelerate broadband penetration in the country.  

The joint 4G network deployment would reduce infrastructure duplication, generating cost-savings and 

expediting network build. 

Customers define value 

Both operators involved in the spectrum (and network) sharing venture derive a number of benefits from this 

undertaking, including: 

• Better quality of products on the network, given the greater quantity of spectrum used, and more flexibility 

in service package offerings. 

• Capex and opex savings through joint infrastructure investment in network deployment and maintenance, 

allowing the operators to strengthen their respective financial positions and leaving more capital in their 

hands for product development, and sales and marketing. 

Additionally, Altel (Puncak), as a newcomer to the market, benefits from the relationship through access to voice 

services provided by Celcom on its existing 2G and 3G networks. On the other hand, Celcom benefits through 

the ability to continue using its existing network assets in the provision of MVNO services to Altel. 

Moreover, Celcom benefits from an earlier agreement with another MNO in the market – DiGi.Com – where 

both operators share towers and their transmission networks. At the end of 2019, Celcom and Maxis (a MNO) 

signed a Memorandum of Understanding to explore partnership opportunities for a more efficient of 5G 

infrastructure deployment in Malaysia. 
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Case Study 2 / Developed Market: Passive and Active Infrastructure 
Sharing 

Country and Parties Involved 

In Spain, Vodafone and Orange signed a new mobile and fixed network sharing agreement in April 2019. The 

two operators entered into an original agreement for passive and active infrastructure sharing in smaller towns 

in 2006, covering 2G, 3G and 4G infrastructure across 5 600 sites. 

Type of Sharing 

This agreement expands on the original agreement and encompasses mobile and fixed infrastructure sharing. 

The passive infrastructure consists of mobile sites (towers) while the active network includes the radio access 

network (RAN) and high-speed backhaul.  

A total of 14 800 sites are expected to be ultimately shared. The operators will also opportunities to expand their 

FTTH footprint through joint investment. 

Reason / Strategic Drivers for Sharing 

The new sharing agreement further strengthens the existing partnership between the two operators, enables 

faster deployment of 5G infrastructure over a wider geographic area and delivers further cost savings. 

 The new agreement will allow the operators to share infrastructure in cities with a population of up to 175 000. 

The shared Vodafone / Orange network will cover two-thirds of the population of Spain. 

Both operators will continue to operate independent infrastructure in the larger cities. They also retain separate 

management of their respective spectrum rights, management of network performance, control and functionality 

of their core networks, and development of new products. 

Customers Define Value 

The benefits of this infrastructure sharing for both operators are: 

• Ability to provide better quality services to the customers. 

• Ability to address network coverage requirements faster and more efficiently from a technical and a 

financial perspective. 

• Reduction in the infrastructure build-out and maintenance capex and opex. 

• Possible product cost advantage vis-à-vis other operators in the market. 

• Freeing up capital to invest in other competitive differentiators such as content and applications services. 

• Reduction of the overall telecoms industry’s negative impact on the environment. 

Moreover, Vodafone will be able to offer fibre-based and convergent services to an additional one million 

households using Orange’s FTTH network. The new infrastructure sharing agreement is expected to generate 

at least EUR600 million in cumulative capex and opex savings for Vodafone over a ten-year period. 
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Case Study 3 / Developing Market: 4G Infrastructure and Spectrum 
Sharing 

Country and Parties Involved 

In 2015, VimpelCom and Mobile TeleSystems (MTS) in Russia signed an agreement amendment to share 4G 

(LTE) radiofrequencies in 20 regions in the country. The number of regions was expanded to 31 in 2016. The 

expanded agreement has a six-year duration with the possibility of an extension.  

This was an expansion of the original agreement entered in 2014 to jointly plan, develop and operate 4G 

networks in Russia. Under this agreement, MTS was to build and operate 4G sites for shared use in 19 regions 

and VimpelCom in 17 regions (total of 36 regions). In the first year of the project, the operators launched shared 

4G networks in 31 or the 36 regions. 

Type of Sharing 

The agreement involves sharing of spectrum) airwaves and frequency channels), whereby the operators share 

10MHz each in the 2600MHz frequencies in 20 of the 36 regions of Russia across all mobile sites jointly used. 

The agreement allows for doubling of peak speeds available to the operators’ customers to 150Mbps.  

The original agreement from 2014 provides for sharing of base stations, platforms, the transport network and 

other infrastructure in the regions in which the operators share networks. However, the operators can also build 

their own network infrastructure to improve individual 4G coverage. 

Reason / Strategic Drivers for Sharing 

The operators decided to share their 4G infrastructure and spectrum to reduce network launch timelines and 

provide their respective subscribers with higher mobile internet access speeds.  

The co-operation also allows both parties to reduce network deployment and maintenance costs, and use their 

infrastructure more efficiently. This frees up funding for other undertakings, places the operators in a stronger 

financial position and allows them to be more competitive. 

Customers Define Value 

The sharing of the 2600MHz spectrum enhances the quality of the 4G network through increased bandwidth, 

thus improving the quality of services provided to the customers. The broader infrastructure sharing is also 

benefiting both operators in the following ways: 

• Quicker deployment of broadband services to remote areas. 

• Increased data speeds (average and peak) for the operator customers, improving the quality of services 

delivered. 

• Quicker customer acquisition than prior to the spectrum sharing agreement and quicker than the average 

pace of subscriber growth in Russia. 

• Ability to address network coverage requirements faster and more efficiently from a technical and a 

financial perspective. 
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• Reduction of network construction costs and joint network usage by 10% to 15% more than the initial 

estimates; gains in network efficiencies. 

Case Study 4 / Developed market: Network Infrastructure Sharing 

Country and Parties Involved 

Towards the end of 2019, Proximus and Orange (respectively number 1 and 2 operators by subscriber market 

share in Belgium) entered into an infrastructure sharing joint venture (JV). Belgium is a small market with three 

mobile operators. 

Type of Sharing 

The network sharing agreement between the two operators envisages sharing of 2G, 3G, 4G and 5G active 

network infrastructure and the passive infrastructure on which the RAN will be deployed. The new network 

infrastructure would be owned equally by the JV partners. The operators would retain full control over their own 

spectrum and would continue to operate their core networks separately to drive product and service 

differentiation. 

Reason / Strategic Drivers for Sharing 

The network sharing JV was formed with the objective of improving existing mobile coverage and expediting the 

deployment of 5G infrastructure at a lower cost to the JV partners. Joint and quicker network deployment would 

allow the two operators to roll out a 5G network quicker, gaining market share and increasing revenue. 

While infrastructure competition would be reduced to an extent through this JV, services competition would be 

maintained and possibly even enhanced through more efficient infrastructure utilisation. 

Customers Define Value 

While the infrastructure sharing has not yet begun to take place, the envisaged benefits for the parties involved 

include: 

• Faster and more extensive deployment of 5G infrastructure. 

• A 20% increase in the deployed number of mobile sites than if the operators pursued separately by the 

two operators. This would increase mobile coverage to 10 000 additional households. 

• A significant reduction in total energy consumption to power the mobile sites (and 5G in particular). This 

would also contribute into opex reduction for the operators. 

• Overall improvement in mobile service experience by customers generally, while allowing the JV partners 

to maintain differentiation in terms of services and customer experience. 

• Ability to gain greater market share with earlier and faster deployment of 5G services and corresponding 

revenue gain. 

Case Study 5 / Developing Market: 3G and 4G Network Infrastructure 
Sharing 

Country and Parties Involved 
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In 2015, Telikom PNG and Bmobile – respectively fixed / mobile and mobile operators within the state-owned 

Kumul Telikom Holdings – began to jointly deploy 3G and 4G networks in Papua New Guinea. Telikom PNG 

operated an old CDMA network through its Citifon brand. 

An integration plan is underway which would see vertical integration of Telikom PNG (retail fixed), Bmobile (retail 

mobile) and PNG DataCo, a state-owned wholesale infrastructure operator. 

Type of Sharing 

The operators share passive and active infrastructure. The two operators have complementary spectrum 

frequencies which can be used for 4G network deployment. De facto, Bmobile is using the mobile broadband 

network deployed by Telikom PNG, with the latter having terminated the sale of 4G products. This has been left 

solely in Bmobile’s domain. 

Reason / Strategic Drivers for Sharing 

One of the key objectives of the network sharing undertaking was to limit duplication of government investment 

in telecommunications infrastructure in a very competitive mobile telecoms market. It is also very costly to deploy 

infrastructure in Papua New Guinea from a logistics perspective. The co-operation would also drive convergence 

between fixed and mobile, allowing the companies involved to become future-ready. 

The objective for the integration of the three telecoms operators – Telikom PNG, Bmobile and PNG DataCo – 

is to create a single stronger operator with improved efficiencies and co-ordination across infrastructure and 

management.  

Customers Define Value 

The joint deployment of infrastructure allowed Telikom PNG to replace its aged CDMA network with a new 4G 

network and generate a new revenue stream from high-speed data services. Both partners to the infrastructure 

sharing generate a number of benefits: 

• Reduction in infrastructure duplication lowers the cost of network deployment and enables the operators 

to be more competitive against the private sector operator Digicel. 

• Co-operation across complementary network elements allows the operators to roll-out infrastructure and 

offer services in logistically challenging areas of the country more efficiently. 

• High-speed broadband access allows the operators to offer a new suite of services to the customers, 

including converged products, driving uptake and revenues. 
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APPENDIX: RESEARCH QUESTIONS AND RESPONSES 

Regulatory Developments: Summarised Responses 

Research Question 

When you consider how the telecoms value chain has evolved, from the state-owned fixed 

line incumbent to the competitive market today, what have been the major developments 

(regulatory / technology / customer behaviour) which have impacted the telecoms value 

chain? 

• Telecoms market development has two fundamental key drivers: regulations and technology. 

• How the change expresses itself through the value chain is dependent on  

• Deregulation of subsea cable landing points specifically led to independent cable companies offering 

services, shifting the telecoms environment. 

• Regulatory developments have made more extensive infrastructure sharing (passive and active) between 

operators possible. 

• Regulatory changes have led to the fragmentation of the telecoms value chain and introduction of more 

competition. This in turn has resulted in better services at lower prices. 

• The creation of mobile network operators has allowed the telecoms industry to close the historical gap in 

the society in terms of provision of telecommunication services. 

• Price regulation has forced telcos to charge customers for products and services on the basis of regulated 

tariffs, rather than market-related tariffs. 

• The regulatory and competition authorities have created a “fair playing field” which has allowed self-

provision and resulted in the emergence of more connectivity players, thus fragmenting the value chain. 

• Deregulation of subsea cable landing points specifically led to independent cable companies offering 

services, shifting the telecoms environment. 

• Regulatory developments have made more extensive infrastructure sharing (passive and active) between 

operators possible. 

• Regulatory changes have led to the fragmentation of the telecoms value chain and introduction of more 

competition. This in turn has resulted in better services at lower prices. 

• The creation of mobile network operators has allowed the telecoms industry to close the historical gap in 

the society in terms of provision of telecommunication services. 
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Technology Developments: Summarised Responses 

Research Question 

When you consider how the telecoms value chain has evolved, from the state-owned fixed 

line incumbent to the competitive market today, what have been the major developments 

(regulatory / technology / customer behaviour) which have impacted the telecoms value 

chain? 

• Technological advancements make sharing of infrastructure, including spectrum sharing, possible. 

• The introduction of new technologies (IoT, AI, blockchain, big data, robotics, cloud storage) has 

introduced more customer choices of product / service platforms. Telcos have had to outsource various 

solutions / products preferred by their customers to partners / suppliers. Telcos now see value in 

partnering with other service providers, such as IT services providers. This has changed the telcos’ 

approach to the market. 

• Technology has made the emergence of OTTs possible, which in turn have had an impact on the telecoms 

value chain and customer behaviour. OTT business models are also beginning to trigger regulatory 

changes. 

• Technology advancements have resulted in faster product / services innovation, better services and lower 

costs (wholesale and retail). Technology has enabled new companies to enter the market as disruptors 

(e.g., Uber or Airbnb), leading to greater customer choice and ease of switching service providers, 

including infrastructure / network providers. 

• Technology advances in network infrastructure, particularly the use of fibre optic networks and data 

transmission equipment (both at the backbone data transmission level and at the access level, including 

mobile) make it possible to deliver a new range of services to customers. 

• Technology has enabled content delivery directly to the consumers. This has resulted in the leapfrogging 

of a lot of infrastructure along the historical value chain. 

• Technology changes at the CPE and end user devices level make it possible for consumers and 

businesses to interface with data more efficiently and access an entirely new range of services. 

• Technological improvements in applications which allow more efficient search for content and accessing 

of content (along with content development) satisfy the consumers’ demand for content. 
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ACRONYMS 

Acronym Term Acronym Term 

2/3/4/5G Mobile generation technologies GSMA GSM Association (representing MNO 
interests globally) 

AI Artificial Intelligence IoT Internet of Things 

ASN Anonymous System Number JV Joint venture 

ATC American Tower Corporation KPI Key performance indicator 

BPO Business process outsourcing LTE Long-term Evolution (mobile 4G technology) 

Capex Capital expenditure Mbps Megabits per second 

CEO Chief Executive Officer MHz Megahertz 

CFO Chief Financial Officer MNO Mobile network operator 

CMR Customer managed relationships MVNO Mobile virtual network operator 

CPE Customer premises equipment OEM Original equipment manufacturer 

CRM Customer relationship management Opex Operations expenditure 

CSO Chief Sales Officer OTT Over the Top 

CTO Chief Technology Officer PNG Papua New Guinea 

CX Customer experience RSP Retail service provider 

DC Data centre SA South Africa 

DFA Dark Fibre Africa RAN Radio Active Network 

EB Exabyte (1 073 741 824 Gigabytes) TN Trillion 

ECA Electronic Communications Act TVC Telecoms Value Chain 

EUR Euro (European Union currency) USD / $ United States dollar 

FTTH Fibre-to-the-Home   
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All Rights Reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted 

in any form by any means, electronic, mechanical, photocopying, recording or otherwise, without the prior 

permission of the publisher, Africa Analysis. 

While every reasonable effort is made to assure the accuracy of the data as reported from primary and 

secondary sources, Africa Analysis can accept no liability whatsoever for actions taken based on any information 

that may subsequently prove to be incorrect. Reports are not represented to be error-free. Africa Analysis is not 

always in a position to validate the information gathered from primary and secondary sources. Data may be 

subject to update and correction without notice. 
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