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Abstract 
 
There is a growing need for operators and providers in the Nigerian telecoms industry to 
drive down cost of capital assets or infrastructure deployed for telecom services. This has 
been expressed in recent times by many operators who now come, together , on basis of 
mutual, agreements , to consider sharing infrastructure. The telecom market in Nigeria is 
driven by growing demand for telecommunications services like voice, SMS, data services 
like internet, fax, etc as well as high broadband services like video calling, video 
messaging and video conferencing.  
This high demand from telecom users combined with the heated competition of a gradually 
maturing telecoms market in Nigeria has driven many telecoms operators to explore ways 
of reaching their potential customers in very cost efficient and cost effective ways, hence 
the need to reduce the cost of rolling out telecom infrastructure while at the same time 
achieving the numbers through effective network coverage. Also, the regulatory body in 
Nigeria,NCC( Nigeria Communications Commission) has also given its backing to this 
initiative by providing the legal and technical guidelines that would ensure fairplay and 
enhance fair competition.  
This study or research aims at exploring the value of infrastructure sharing as a means of 
achieving cost efficiency and revenue assurance. The research is based on a case study 
analysis of the current collocation arrangement between MTN Nigeria Ltd and Zain Nigeria 
Ltd. The study seeks to explore the benefits of the infrastructure sharing deal between 
these two companies as well as recommend an improved or enhanced framework or 
model to sustain this strategy model in the context of the Nigerian telecommunications 
industry. 
Based on a survey/interview of 20 respondents drawn from key departments involved in 
this sharing deal, the following conclusions were drawn. (1) That both operators have 
experienced significant reduction in their cost of CAPEX(capital expenditure) employed in 
network rollouts/deployments; (2) that passive infrastructure(network infrastructure 
sharing) has led to an improved cost efficiency in network deployments; (3) that 
infrastructure sharing has led to improved network based operational expenditure; (4) that 
passive infrastructure sharing has enabled operators achieve improved coverage and 
capacity; (5) that infrastructure sharing has had no negative impact on customer 
experience and quality of service; (6) that infrastructure sharing has led to improved 
service delivery by telecoms operators whereby captial gained or recouped has been 
invested in product innovations through better value added services to gain competitive 
advantage. 
The implications of these findings is that telecom infrastructure sharing serves as an 
effective business model for cost optimization and revenue generation for telecom 
operators in Nigeria and the rest of Africa. 
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EXECUTIVE SUMMARY 
 
 
The Nigerian telecommunications industry has undergone very rapid growth in the past 
eight years and the mobile telecommunications sector has been identified as the major 
driver for this impressive growth. Currently, the Nigerian teledensity stands at 51.4% from 
16.7% in 2000. The mobile sector contributes 87.9% of the share of the active lines in 
Nigeria. The Nigerian population stands at 140 million.  
As a result of the high demand for mobile services operators are under pressure to invest 
heavily in infrastructure in order to expand their coverage and capacity in order to serve 
their customers. However, the high operational and capital expenditures have negatively 
impacted on their bottom line.  Hence, the need for telecom operators to seeks new 
business models to enable them save CAPEX and OPEX costs. 
Telecom infrastructure sharing is a viable business model for CAPEX and OPEX saving 
and has been proven to save operators costs by approximately 30 -40 % of costs incurred 
where operators rollout network infrastructure on their own.  Hence, telecom operators 
are encouraged to share infrastructure as a means of avoiding unnecessary duplication of 
infrastructures. 
 Savings achieved via infrastructure sharing could be used to employ better staff, improve 
network service and introduce value added service and product offerings that would lead 
to new streams of revenue generation. 
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CHAPTER ONE : INTRODUCTION 

 
1.1 THE NIGERIA TELECOMS INDUSTRY OUTLOOK 

 
1.1.1 Overview 

 
The Nigerian telecommunications sector has undergone very rapid change and 
explosive growth over the past eight years mainly due to the liberalisation of the 
sector and the resulting competition by private operators bringing about very 
substantial benefits to subscribers in terms of reduced tariffs(prices) and enhanced 
choice(NCC,2005). 
 

 
Table 1. Growth of Telecoms Industry in Nigeria 

 
In 2004, the Nigerian telecoms sector received global acclaim as one of the fastest 
growing mobile markets in the world. The mobile sector has been particularly 
pivotal(key) to the growth of telecoms in Nigeria, developing from a 30,000-line 
subscriber base at the beginning of the millennium to 8.5 million connections at the 
end of 2004, mobile being an outstanding success (NCC,2005). Today, Nigeria 
has an average of 70 million line subscriber base.  
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Figure 1. Subscriber lines in Nigeria(1999 – June 2009) 

    Source: NCC©2005 
 

Nigeria is now officially the largest growth market for telecommunications in Africa 
and the Middle East , and possesse the most vibrant fixed and mobile telephony 
companies in Africa  (NCC, 2005). 
 

1.1.2 Performance of the Telecoms Sector in Nigeria 
 
Overall Sector Growth 
 
For the past six(6) years the total subsciber base for connected fixed and mobile 
lines have risen from 2,271,050 at year-end 2004, an average growth rate of 125% 
annually, and today we have an average of 70 million active subscriber contributed 
mainly by for mobile licencees, viz: MTN Nigeria, Zain Nigeria (formerly Celtel), 
Globacom Nigeria and EMTS Nigeria (aka Etisalat). 
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Figure 2. Market Share of Mobile Operators in Nigeria 

    Source: NCC©2005 
 
Yet the demand of more subscribers continues to rise in Nigeria, Africa’s most 
populous country (over 150 million people). There is substantial evidence showing 
the deep quest by consumers not just for lines but also for good quality services 
from the operators, a quest many operators are making attempts to satisfy through 
continuous infrastructure investments (NCC,2005). 
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Figure 3. Traffic in Minutes of Use in Nigeria 

  Source: NCC©2005 
 
In spite of this growth trend in telecoms in Nigeria the following issues have been 
observed as major sources of impedence to continuous future growth of the 
industry: 
 
▪ Poor public power supply; 
▪ Poor security, as infrastructure are often vandalized; 
▪ High import duty, as duties on telecoms equipment are in the regimes of 30-70%; 
▪ Anti-competetive practices, with some operators alleged to be forming cartels to  
frustrate the natural interplay of market forces; 
▪The type and quantum of funds needed by operators to expand operations is 
scarce locally; and; 
▪High operational costs (NCC,2005). 
 

1.1.3 Capital and Network Investment Outlook 
 
The Investment Climate 
 

According to the Nigerian Communications Commission, investment into the Nigerian 
telecoms sector has grown from US$50 million to over US$12 billion over the last eight(8) 
years.  

The growth in telecoms investment in Nigeria is as displayes below: 
 

 
 

Figure 4. Trends of Private Telecoms Investment in Nigeria 

  Source: NCC©2005 
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Principal corporate investors include First Bank, Stanbic IBTC Bank, Zenith Bank, 
Diamond Bank, Standard Chartered Bank, among others, as well as several state 
governments, notably Lagos State, Delta State,and Akwa-Ibom State of Nigeria. Nigerian 
banks also regularly form syndicates to provide working capital for many telecoms 
companies in the absence of adequate offshore (foreign) facilities. 

 
A snapshot of announced investments, contracts and deals between 2003 and 2004 is as 
stated below: 

 
▪  €675million turnkey contract awarded in February 2003 by Globacom to the 
French vendor Alcatel, for the installation of 1 million mobile lines, 100,000 fixed 
lines, 3 international gateways and a national fibre-optic backbone. 
 
▪  US$395million facility to MTN Nigeria by a syndicate of 14 Nigerian banks led by 
StanbicIBTC Bank, and Standard Chartered Bank(London) in November 2003, as 
part of MTN’s US$1.3million capital expenditure budget. 
 
▪ US$250million facility to MTN by another consortium led by GTB Bank in October  
2004, for network infrastructure. 
 
▪  US$70 million network upgrade investment by Starcomms in March 2003, in 
seaparate contracts to LM Ericsson and Huawei Technologies. 
▪  US$120million equipment finance deal between LM Ericsson and Vmobile(now 
Zain Nigeria) in 2003 , for the installation of a north and south transmission 
backbone. 
 
▪  US$200 million contract awarded by Globacom to Siemens, for network 
installation in Northen Nigeria in February 2003. 
 
▪  US$17 million wireless network provisioning contract to Harris Networks by 
Odua Tel, in January 2003. 
 
▪  US$110 million radio network contract awarded by Vmobile(now known as Zain 
Nigeria) in February 2004 to LM Ericsson. 
 
▪  US$145 million network expansion contract awarded by RelTel(now known as 
ZoomMobile) in April 2003 to LM Ericsson. 
 
▪  US$53 million GSM contract awarded by NITEL to LM Ericsson in April 2003. 
 
▪  US$7 million investment by Huawei in establishing a multi-product training 
centre in Abuja. 
 
▪  Cumulative US$650 million network investment by MTEL as at April 2004, in 
separate contracts to Motorola, ZTE, Huawei and LM Ericsson. 
 
▪  US$12 million network upgrade contract awarded by Intercellular to Motorola in 
July 2003. 
 
▪  MTN Group declared that it spent US$620 million on capital expenses incurred 
by its Nigerian operations between March and September 2004. Amount spent 
was mainly used to build 344 base stations and 6 switches. 
 

Today, the telecoms infrastructure deployment growth trend by private investors have 
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continued to grow due to the high demand by the teeming mobile subscriber users as well 
as the quest by telecoms operators to gain market share through increased network 
deployment, and expansion in in a bid to achieve better coverage and capacity. 

 

 
 

  Figure 5. Trends in Private Infrastructure Deployment in Nigeria Telecoms 

  Source: NCC©2005 
 

For instance, MTN Group currently has well over 90.7 million subscribers spread across 
three of its major operational regions, viz: South and East Africa(contributing 24 million 
subs), Middle East and North Africa(contributing 26 million subs), and West and Central 
Africa (contributing 40 million subs). (MTN Group Results, 2008). 

 

 
Figure 6. MTN Group Subscriber Growth 

    Source: MTN Group Results,2008 
 
Of the 40 million subscribers in the MTN WECA region, MTN Nigeria contributed 23.1 
million at the end of December 2008. According to MTN, ”aggressive nework rollout 
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continued through 2008, gaining strong momentum during the second half of the year and 
significantly improving network quality and enabling increased net connections in the last 
quarter. Capital expenditure grew from R4.8billion in 2007 to R9.8 billion. MTN Nigeria 
rolled out 1,560 BTS’s bringing the total to 4,776. To further improve the network 1,170km 
of new metro and national fibre was implemented on key routes.”  
Again showing an increase in the trend of telecoms infrastructure rolled out, expanded and 
deployed. 
The Zain Group expended a capital investment to the tune of $579 million in telecoms 
infrastructure at the year end December 2008 (Zain Group Results, 2008). 
  
1.2 Context and Motivation (Purpose of Research) 

 
The growth of the telecoms market in Nigeria has continued at geometric rates thereby 
sustaining the market as one of the fastest growing telecoms market globally. This growth, 
however, has brought with it a huge cost burden on telecoms investors and operators as 
they continue to expend huge capital expenditures on telecoms assets and infrastructure 
in a bid to gain and sustain competitive advantage. 

 
Today, as the telecoms market in Nigeria nears maturity, the average revenue per user 
(ARPU)  and revenue-on-assets (ROA) indices begin to dip, telecoms operators in 
Nigeria are begining to desperately explore new ways of reducing their capital 
expenditures (CAPEX) and operational overheads/cost on telecoms infrastructure. 
Presently, key players in the Nigerian telecoms industry are now resorting to sharing 
network infrastructure as a strategy to achieve substantial reduction in their CAPEX and 
OPEX burden and hence be able to survive and realise better returns on their investments. 

 
Also, the Nigerian independent National Regulatory Authority, the NCC (Nigerian 
Communications Commission) has given its support to this new model and has also 
developed a regulatory framework for potential collocatees to share infrastructure in order 
to promote fair competition and promote infrastructure sharing amongst telecoms 
licensees. 

 
The purpose of this research is to explore and investigate the profitability and practicality of 
this infrastructure sharing strategy and model in order to recommend ways of improving on 
it for key decision-makers as well as policy makers in the Nigerian telecoms sector. 
 
1.3 Research Focus 

 
The main research focus is to examine the current telecom infrastructure model prevalent 
in Nigeria in order to investigate its strengths and weaknesses from a cost perspective. 
The research highlights the cost-based management of the telecom infrastructure sharing 
arrangments among key telecom operators in Nigeria as a means of improving telecom 
profitability or return-on-telecom investment (ROI). 

 
It includes empirical analysis which involves interviewing 5 key personnel(technical and 
managerial) of two major telecoms services providers, namely, MTN Nigeria and Zain 
Nigeria, on a case study basis on infrastructure sharing formula. It also involves generating 
historic data through network management tools (FACTS) for network performance 
reports and finally a survey of 10 key personnel of both companies directly and indirectly 
involved in the Collocation deal. Secondary data was sourced through review of relevant 
literature and statistical research done by reliable and established sources. 

 
1.4  Scope of Thesis 
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In this research , the following seven (7) hypothesis were postulated and tested for validity 
and reliability. 

 
Hypothesis 1: Network infrastructure sharing results in a significant reduction in cost of 
network infrastructure rollout and capacity expansions for telecoms operators in Nigeria. 

 
Hypothesis 2 : Network infrastructure sharing results in a improved efficiency in the 
utilization of telecoms infrastructure for telecom operators in Nigeria. 

 
Hypothesis 3: Network infrastructure sharing leads to a significant reduction in the 
operational expenditures (OPEX) dissipated for telecoms operators in Nigeria. 

 
Hypothesis 4: Network infrastructure sharing does not lead to degraded quality of service 
and customer usage experience for telecoms operators in Nigeria. 

 
Hypothesis 5: Network infrastructure sharing will enable telecoms operators in Nigeria 
achieve and sustain competitive advantage through wider coverage and capacity at less 
costs. 

 
Hypothesis 6: Network infrastructure sharing would lead to improved service delivery by 
telecoms providers in Nigeria. 

 
Hypothesis 7: Network infrastructure sharing would positively impact (improve) new 
product development and service innovation for telecom providers in Nigeria. 

 
1.5 Thesis Framework 

 
This research/thesis framework is structured in five (5) sections as outlined below: 

 
Chapter One (1) introduced the trend of private investments growth in the 
telecommunications landscape of Nigeria and highlights the drivers for telecoms operators 
to seek infrastrcuture sharing initiatives as means of cutting down the cost of capital  and 
operational expenditures. It also outlines the research purpose, motivations, focus,scope 
as well as the framework/structure of the reasearch thesis.  

 
The contents of the subsequent sections are as shown below: 
 
Chapter 1: Introduction 
 
Chapter 2: Literature Review 
 
Chapter 3 : Research Methodology 
 
Chapter 4: Research Findings and Interpretations 
 
Chapter 5: Conclusions and Recommendations 
 

Chapter two(2) highlights the main drivers for telecom infrastructure sharing as well as the 
various models of telecoms infrastructure sharing prevalent in the telecoms industry. It 
also highlights the benefits as well as risks, concerns,challenges and issues affecting the 
relevant stakeholders in this sharing model or initiative, examining it both from the 
operator(new entrant and incumbent) and regulatory perspectives. 
Chapter three (3) discusses the research methodology as well as research approached 
employed in the study. It also highlights the data collection methods used to obyain 
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primary data as well as the data analysis approach employed(qualitative approach). It also 
details issues and limitations to research such as reliability, validity, cost and time 
limitations, ethical considerations (confidentiality matters) as well as the sampling 
method/approach employed for field interviews and surveys as well as empirical 
observations through network monitoring tools and instruments. 
Chapter four (4) consists of a set of findings and interpretations of data analysis performed 
on the data collected from surveys, interviews and field observations. Chapter Five (5) 
discusses the justification and/or falsification, based on data analysis, of the hypothesis 
earlier postulated and the conclusions of findings and recommendations for stakeholders 
and policy makers on ways of improving the existing telecom infrastructure sharing model 
in Nigeria. 
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CHAPTER TWO : LITERATURE REVIEW 
 
2.1 INTRODUCTION 
 
Telecom infrastructure sharing has been defined as an arrangement whereby two or more 
telecom service providers can agree to share infrastructure located in a common place or 
area for the purpose of reducing capital and operational expenditure ( Bala-Gbogbo,2009). 
In this new model, competitors are becoming partners in order to lower their increasing 
investments and the degree and method of infrastrcuture sharing can vary in each country 
depending on regulatory and competitive climate 
(http://en.wikipedia.org/wiki/Local-loop_unbundling , accessed 2009-08-20).In other  
literatures telecom infrastructure sharing is referred to as Local Loop Unbundling (LLU or 
LLUB) which implies the regulatory process of allowing multiple telecommunications 
operators to use connections from the telephone exchange’s central office to the 
customer’s premises (http://en.wikipedia.org/wiki/Local-loop_unbundling , accessed 
2009-08-20).  
 

 
 

Figure 7. GSM Network Showing Access and Core Networks 

 
In this latter model (i.e. LLU) telecom infrastructure sharing is viewed as a way through 
which the national regulator (NRA) seeks to stimulate competition in the 
telecommunications and information processing sectors (ITU,2002). However, for the 
purpose of this reasearch thesis, infrastructure sharing will be viewed from the former 
model whereby two or more telecom operators or providers come together to share 
infrastructure located in a common place as a means of reducing costs of investment. 
Telecoms infrastrcuture(such as towers and backhaul) for a telecom provider account for 
about 60 percent of the cost of doing business (Aggarwal, 2009). The rising trends of 
infrastructure sharing among telecom providers can be seen as being driven by this rising 
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cost of  ownership (TCO) which represents the total capital costs required to deploy 
network infrastructure. 
 
2.2  THE GSM MOBILE NETWORK ARCHITECTURE 
 
GSM simply means Global System for Mobile Communication. It was designed to be 
platfolrm-independent, hence specifications do not specify the actual hardware 
requirements, rather they specify the network functions and interfaces in detail. This allows 
hardware designers to be creative in how they provide the actual functionality , but at the 
same time makes it possible for operators to buy equipment from different supplliers 
(Ericsson,2003). 
 
2.2.1 GSM NETWORK COMPONENTS 
 
The GSM network is subdivided into two systems. Each system comprises a number of 
functional units or individual components of the mobile network. These two subsystems 
are: 
 
▪ Network Switching System (NSS) 
 
▪ Base Station Systme (BSS) 
 
▪ Operations and Maintenanace Centre (OMC) 
 
▪ Mobile Station (MS) 
 
In addition to these, as with all telecommunications networks, GSM networks are 
operated,maintained and managed from computerized centres.  
 
The NSS is responsible for performaing call processing and subscriber related functions 
and it includes the following functional units: 
 
▪ Mobile services Switching Centre (MSC) 
▪ Home Location Register (HLR) 
▪ Visitor Location Register (VLR) 
▪ Authentication Centre (AUC) 
▪ Equipment Identity Register (EIR) 
 
The BSS performs all the radio-related functions and is comprised of the following 
functuional units: 
 
▪ Base Station Controller 
 
▪ Base Transceiver Station (BTS) 
 
The Base Station Controller (BSC) manages all the radio-related functions of a GSM 
network. It is a high capacity switch that provides functions such as MS(mobile station) 
handover, radio channel assignment and the collection of cell configuration data. A 
number of BSCs may be controlled  by one MSC. 
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Figure 8. The BSC Cabinet System  

 

 
 
 

Figure 9. The BTS System of the GSM Network  

The Base Transceiver Station (BTS) subsystem of a GSM network is responsible for 
controlling the radio interfaces to the MS (Mobile Station) at the subscriber side of the 
wireless link. It comprises the radio equipment such as transceivers and antennas which 
are needed to serve each cell in the network. A group of BTSs are controlled by a 
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BSC(Ericsson, 2003). 
 

 
 
 

Figure 10. Two BTS System controlled by a BSC in  the GSM Network  

 
 
The Switching System components will be discussed briefly as follows. 
 
Mobile servcies Switching Centre (MSC) 
 
The MSC performs the telephony switching functions for the mobile network. It controls 
calls to and from other telephony and data systems such as Public Switched Telephone 
Network (PSTN), Integrated Services Digital Network (ISDN), public data networks, 
private networks and other mobile networks (Ericsson,2003). Its gateway functionality 
enables an MSC to interrogate a network’s HLR in order to route a call to a Mobile 
Station(MS). Such an MSC is called Gateway MSC (G-MSC). For example, if a person 
connected to a PSTN wants to make a call to a GSM mobile subscriber, then the PSTN 
exchange will access the GSM network by first connecting the call to a G-MSC. The same 
is true of a call from an MS to another MS on another GSM network (Ericsson.2003). 
 
Home Location Register (HLR) 
 
The HLR is the centralized network database thst stores and manages all mobile 
subscriptions belonging to a specific operator. It acts as a permanent store for a person’s 
subscription information until that subscription is canceled. The information stored include 
the following : 
 
• Subscriber identity 
• Subscriber supplementary services 
• Subscriber location information 
• Subscriber authentication information 
 
The HLR sometimes can be implemented in the same network node as the MSC or as a 
stand-alone database (Ericsson,2003). 
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Visitor Location Register 
 
The VLR is a database that contains information about all mobile subscribers currently 
situated in an MSC service area. Hence, there is usually one MSC per network area. The 
VLR stores subscription infomation on a temporary basis, so that the MSC can service all 
the subscribers currently visiting that MSC service area. It can be seen as a distributed 
HLR since it holds a copy of the Home Location register information stored about the 
subscriber (Ericsson,2003). 
Whenever a subscriber roams or moves into a new MSC service area, the VLR connected 
to that MSC usually requests information about the subscriber from the subscriber’s HLR. 
The HLR sends a copy of the information to the VLR and updates its own location 
information. When the subscriber makes a call, the VLR will already have the same 
information required for successful call set-up (Ericsson,2003). 
 
Authentication Centre (AUC) 
 
The main role of the AUC is to authenticate or validate the identity of the subscribers 
attempting to use the network resources. In this way, it is used to protect network 
operators against fraud or potential hackers. The AUC is a database connected to the HLR 
which provides it with the authentication parameters and ciphering keys used to ensure 
network security (Ericsson,2003). 
 
Equipment Identity Register (EIR) 
 
The EIR is also a database which contains the mobile equipment identity information 
which helps the operator to block calls from stolen, unauthorized, or defective MSs or 
handsets.  
 
The Network Monitoring Centres 
 
The network monitoring centres (NMC) is comprised of two main areas, namely, the 
Operation and Maintenance Centre (OMC) and the Network Management Centre (NMC). 
 
Operation and Maintenance Centre (OMC) 
 
The OMC performs all the operation and maintenance tasks for the mobile network such 
as nmonitoring network traffic and network alarms. The OMC has access to both the 
switching system (SS) and the Base Station System (BSS). An OMC is actually a 
computerized monitoring centre which is connected to other network components of the 
GSM network , such as MSCs, HLRs, VLRs, AUCs, BSCs, BTSs, etc via  X.25 data 
network links. In the OMC, operations staff are presented with information regarding the 
status of the network and can monitor and control a number of system parameters and 
performance indices. There amy be several OMCs within an operator’s ort service 
provider’s network depending on the network size (Ericsson,2003). 
 
Network Management Centre (NMC) 
 
 The NMC helps the telecom operator to perform centralized control of the network. Only 
one NMC is usually required for a network and this controls the subordinate OMCs.  
 
Mobile Station (MS) 
 
The mobile station (MS) is the handheld mobile phone at the subscriber or customer side 
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of the network and it communicates with the Base Transceiver Station (BTS) via wireless 
frequencies or over the air. It is comprised of two parts, namely Mobile Equipement (ME) 
and Subscriber Identity Module (SIM). 
 

 
                    Figure 11. The Mobile Station SubSystem of the GSM Mobile Network  

 
An MS is used by the mobile subscriber to communicate with the mobile network. Several 
types of handsets or MSs exists from various vendors such as Nokia, 
SonyEricsson,Samsung, etc each allowing a mobile subscriber to make and receive 
phone calls.  
 
The overall or summarised version of a GSM mobile network for an operator is as depicted 
below: 
 

 
 

Figure 12. The GSM Mobile Network showing main components 
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2.2.2 GSM GEOGRAPHICAL NETWORK STRUCTURE 
 
Every operator’s telephone network usually employs a specific structure to route incoming 
calls to the correct exchange and then on to the destination subscriber. In a mobile 
network it is very important to have this structure since the subscibers who are mobile 
operator’s customers are mobile. Hence, as these subscibers move though the network, 
these structures are used to monitor their location (Ericsson,2003). 
 
THE CELL SYSTEM 
 
A cell is the basic unit of a cellular system and is defined as the area of coverage given by 
one Base station (BTS) antenna system. Each cell is usually assigned a unique 
identification number known as the Cell Global Identity in a specific GSM network. 
(Ericsson,2003). It is a number of cell system that constitutes a base transceiver station 
(BTS) in a GSM network.  
 
LOCATION AREA 
 
A location Area (LA) is what defines a group of cells. Within the network a subsciber’s 
location is normally linked to the LA in which he/she is currently located (Ericsson,2003). 
The identity of the current LA is stored in the VLR (Visitor Location Register). 
Whenever a MS (Mobile Station) or handset or handheld device or GSM phone of a 
subscibers crosses the boundary between two cells belonging to different Las in a 
particular GSM operator’s network it reports its new Location Area to the network. 
Whenever there is a call for a subsciber’s MS, a paging message is usually broadcasted 
within all cells belonging to the relevant LA of the GSM network (Ericsson,2003). 
 
MSC SERVICE AREA 
 
In a GSM network , an MSC service area is made up of a number of LAs (location areas) 
and represents the geographical part of the network controlled by a particular MSC. To be 
able to route a call to an MS, the subsciber’s MSC service area is also recorded and 
monitored. This information is stored in the home location register (HLR) of the GSM 
network (Ericsson,2003). 
 
PLMN SERVICE AREA 
 
A Public Land Mobile Network (PLMN) service area is the entire set of cells served by one 
network operator and is defined as the area in which an operator offers radio coverage and 
access to its network services (Ericsson,2003). In Nigeria there are five (5) public mobile 
network areas belonging to MTN Nigeria, Zain Nigeria, Glo Mobile, M-Tel and EMTS(aka 
Etisalat) network operators. 
 
GSM SERVICE AREA 
 
The GSM service area is defined as the entire geographical area or coverage in which any 
subscriber can gain access to a GSM network irrespective of the operator he/she is 
subscribed to. This area increases as more and more operators sign contracts agreeing to 
work together (Ericsson,2003). International roaming is the term applied when an MS 
moves from one PLMN to another when abroad without having to officially register its SIM 
(subscriber identity module) at the operator abroad before accessing it network resources. 
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Figure 13. The GSM Service Area showing sub-areas 

Source: Nokia GMS Presentation 
 
GSM FREQUENCY BANDS  
 
The national regulatory authorities of every country or international region usually assigns 
to operators, from their available national frequency spectrum, operating frequency bands 
on lease basis. GSM has expanded worldwide to operate at four main frequency band 
categories as follows: 
 
▪ GSM 900 
▪ GSM 1800 
▪ GSM 1900 
▪ GSM 800 
(Ericsson,2003). 
In Nigeria telecommunications industry GSM operators are allowed to operate only within 
the GSM 900 and GSM 1800 frequency bands. 
 
2.3  GSM OPERATORS’ BUSINESS MODEL 
 
A business model describes the rationale of how an organisation creates, delivers, and 
captures value - economic, social, or other forms of value. The term business model is 
thus used for a broad range of informal and formal descriptions to represent core aspects 
of a business, including purpose, offerings, strategies, infrastructure, organizational 
structures, trading practices, and operational processes and 
policies(http://en.wikipedia.org/wiki/Business_model, accessed 2009-12-17).  
Like every other business enterprise, the telecom operators in Nigeria operate with various 
types of business models which aims at giving their subscribers good telephony and data 
services at preset or otherwise tariff rates. These tariffs rates as well as quality of service 
delivered to subscribers are regulated by the national regulatory authority, namely the 
Nigerian Communications Commission (NCC). 
 
According to Alexander Osterwalder's 2004 thesis a common reference model based on 
the similarities of a wide range of business model conceptualizations exists as depicted 
below: 
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Figure 14. Alexander Osterwalder's Business Model design template 

Source: Wikipedia.org 

 
According to his business model template nine building blocks and their relationship 
comprise to define a particular business model for any enterprise. These are as given 
below. 
 
Infrastructure 
 
This includes the business core capabilities, partner network and value configuation. 
 
▪  Core capabilities: The capabilities and competencies necessary to execute a 
company's business model.  
▪  Partner network: The business alliances which complement other aspects of the 
business model.  
▪  Value configuration: The Value Configuration describes the arrangement of activities 
and resources that are necessary to create value for the customer. 
 
Offering 
 
▪ Value proposition: This has to do with the products and services a business 
offers.According to Osterwalder (2004), a value proposition "is an overall view of ... 
products and services that together represent value for a specific customer segment. It 
describes the way a firm differentiates itself from its competitors and is the reason why 
customers buy from a certain firm and not from another." 
 
Customers 
 
This consists of the targets customers, distribution channels and customer relationship 
▪ Target customer: This is the  target audience for a business' products and services.  
▪ Distribution channel: This is the  means by which the company delivers products and 
services to customers. It includes the company's marketing and distribution strategy.  
▪ Customer relationship: These are the links that a company establishes between itself and 
its different customer segments. The process of managing customer relationships is 
referred to as customer relationship management.  
 
Finances 
 
▪ Cost structure:  This is the monetary consequences of the means employed in the 
business model or strategy.  
▪ Revenue: This is the  way a company makes money through a variety of revenue flows. 
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In otherwords, this can be described as a company's income streams  
Osterwalder (2004). 
 
2.3.1  GSM OPERATORS’ INFRASTRUCTURE 
 
In line with the model proposed by Osterwalder (2004) above, the telecommunications 
operators in Nigeria maintain or employ the following infrastructure model. Most of the 
telecoms operator in Nigeria obtain licence from NCC for the main purpose of providing 
users network coverage at certain tariffs designed for specific customer segments with 
revenue assurance in mind as proft maximiation entities. They simply provide subscribers 
with such mobile services as voice,data, short message services (SMS),etc for a fee or 
tariff.  
 
Their core capabilities include high investment in GSM infrastrucure as already discussed 
above including staff with such competencies as planning and designing all aspects of the 
GSM network, namely NSS (Core), BSS and transmission. Other capabilities include RF 
(radio frequency) planning and optimisation, value and design engineering, transmission 
planning, core network capacity planning, network performance monnitoring, quality 
assurance and quality processes, BTS implementation auditing and Safety Health 
Environment (SHE). All these competencies are necessary for maintaining the 
superstrucure or network that ensures that users or subscribers can access network 
services everytime and everywhere. 
 
Telecom operators also maintan partner networks or business alliances such as vendors 
and suppliers who supply and provide them with technical support for GSM equipment 
which make up their huge capital investments in their respective businesses. An example 
is MTN Nigeria relationship with Ericsson AB for supply of critical telecoms carrier class 
equipment such as MSCs or switches, BSCs, BTSs and multiplexers. 
 
Their value offerings or propositions usually involve pre-paid and post-paid voice and sms 
or text services as well as special product offerings tailored towards targeted customer 
segments like family and friends, teenagers and youth, and business or enterprise users. 
These differentiation of their product offerings at varying tariffs help them maximise 
revenue from consumer surpluses existing in the mobile services market. 
 
They also employ the use of trade or distribution channels for the sales of their customized 
SIMs (subscriber identity modules) and recharge or refill vouchers for pre-paid segment 
customers. 
 
Finally, integral to their businesses, telecom operators usually maintain a finance or 
accounting division whose main roles is to model the cost structure of their products and 
services offerings. This division is also tasked with the duty of ensuring their incomes or 
revenues are assured through the developement of strategic tariff plans that would ensure 
profit maximisation for shareholders. 
 
2.4  BUSINESS VALUE DRIVERS OF GSM OPERATORS 
 
An organization’s value has been defined as the present discounted worth of all net cash 
flows occuring to security holders (both equity and debt holders). In theory, it is simply a 
figure that represents the entire cost of a company if someone was to acquire it 
(MTN,2008). 
Every telecoms business will usually be comprised of  investors in the form of 
shareholders and debenture holders who finance the business as a way of investing in the 
smooth and efficient running of the business with optimal returns on their investments in 
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mind. They are often in a principal-agent relationship with the directors who make up top 
managment and who are tasked with managing the affairs or operations or running of the 
comoany or business on their behalf. Hence , they are seen as ’agents’ of the business 
performing the managerial aspects of the business through effective corporate 
governannce mechanisms. These directors are required by law to provide members of the 
business with yearly reports on the financial health and progress of the business on a 
going concern basis. Hence, shareholders as well as other security holders who own 
stakes in the business would analyse to see whether the enterprise is performing well or 
not since positive return on investment is the main reason for investment of their hard 
earned money or capital. 
 
Value Drivers 
 
These are variables which significantly affects the value of an organization. These are the 
bases of a business‘ worth or overall performance. Value drivers could be qualitiative or 
quantitative. Most value drivers of organizations are tied or linked up with the 
organization’s key perfromance indicators (KPIs). 
Key performance indicators (KPIs) are indices through which an organization or enterprise 
defines and measures progress towards its goals and objectives.  
By studying the financial reports of most telecoms companies the following key financial 
indicators are often regarded by telecoms investors as primary or fundamental to their 
business successes. Alfred Rappaport identified seven key drivers of value: • sales growth 
rate • operating profit margin • tax rate • fixed capital investment • working capital 
investment • planning period • cost of capital.  
However,since most GSM mobile operators are low margin and high volume companies in 
their sales strategy and hence are growth-driven, we will be looking mainly at the following 
key performanace indicators as set out below: 
 
▪ Mobile subscriber growth 
▪ Operating profit margin 
▪ Revenue growth 
▪ Average revenue per user (ARPU) 
▪ EBITDA – Earnings before interest, tax,depreciation and amortization 
▪ Depreciation 
▪ Assets and Return on Assets 
▪ Expenditure - CAPEX 
▪ Expenditure - OPEX 
▪ Goodwill and other intangible assets like brands and registered trademarks 
▪ Cash flow 
▪ Cost of Capital 
▪ Human resource 
 
Mobile Subscriber Growth 
 
This index is usually compared with the previous year performance to assess or evaluate 
the company’s penetration in the mobile market. This indicator is key since the figure 
represents the total revenue expected from subscribers of the mobile or GSM services. It 
also reflects the market share and sales effort of the marketing team of the telecoms 
operator. This value can be affected by such factors as high tarrif regime, poor quality of 
service, better offers by competitor networks leading to churn or high subscriber turnover 
rate meaning that subscribers are switching to other rivals for better GMS services. It is 
also generally affected by increasing or decreasing demand for mobile services. An 
increase in this figure on the financial or operational review or report suggests that the 
business is losing revenue from subscriber churn on its network. Hence, most telecoms 
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operators would fight to gain more number in this variable. This is more so since the nature 
of the business is low margin high volume and that means operators would battle for more 
subscribers by offering better quality or value added services to lure consumers to 
themselves. 
 
Operating Profit Margin 
 
The operating profit margin also known as Return on sales is a ratio that relates the 
operating profit for the period to the sales revenue generated during the period under 
review(Atril&McLaney,2008). 
It is mathematically expressed as  
 

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑂𝑂𝑂𝑂𝑝𝑝𝑝𝑝𝑂𝑂𝑂𝑂 𝑚𝑚𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 =  𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑂𝑂𝑂𝑂𝑝𝑝𝑝𝑝𝑂𝑂𝑂𝑂
𝑆𝑆𝑂𝑂𝑆𝑆𝑂𝑂𝑆𝑆 𝑂𝑂𝑂𝑂𝑟𝑟𝑂𝑂𝑂𝑂𝑟𝑟𝑂𝑂  � 𝑥𝑥 100 

 
The operating profit is derived as the net profit before interest and taxation and is used to 
represent the profit from trading operations before the interest payable expenses are 
taken into account on the income or profit and loss statement(Atril&McLaney,2008). It is a 
ratio that compares one output of the business known as operating profit with another 
output known as sales revenue. This ratio varies from industry to industry and since the 
telecoms industry has been identified as a low prices or low tariff business they would 
normally offer subscribers low prices or fees in order to stimulate demand and sales, 
therefore low profit margins.  
Investors are likely to look seriously at this index as it gives an indication of how profitable 
the business has been in the period of review.  
Factors such as degree of competition, the type of customer, economic climate and 
industry characteristics or features such as risk level are likely to affect this figure. 
 
Revenue Growth 
 
Revenue is simply a measure of the inflow of economic benefits resulting from the ordinary 
activities of the business. These benefits which accrue to the investors of the business, will 
result in either an increase in assets such as cash or infrastructure or a decrease in 
liabilities. Revenue streams for a mobile operator would usually be economic benefits due 
to more subscriptions, fees, etc as a result of more people using the telecom network 
services. 
Hence, owners of the business are likely to be evaluating the business in respect of past 
performance, business plans or projections and close rivals in respect of seeing a revenue 
growth. 
 
Average Revenue Per User (ARPU) 
 
The ARPU figure or index is a very key indicator used by telecoms businesses to judge the 
profitabililty of their business or operational performances.  
This measure is most often used in the telecommunications sector to survey the amount of 
revenue generated per cell-phone user, for example. The values of the measures obtained 
can be used as a comparison between companies. Companies may also use this 
information to determine which product lines are lagging 
(http://www.investopedia.com/terms/a/arpu.asp, accessed 2009-12- 17). 
Mathematically, it can be expressed as : 
 
𝐴𝐴𝑟𝑟𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑂𝑂𝑂𝑂𝑟𝑟𝑂𝑂𝑂𝑂𝑟𝑟𝑂𝑂 𝑂𝑂𝑂𝑂𝑂𝑂 𝑟𝑟𝑆𝑆𝑂𝑂𝑂𝑂 =  𝑆𝑆𝑂𝑂𝑆𝑆𝑂𝑂𝑆𝑆 𝑂𝑂𝑂𝑂𝑟𝑟𝑂𝑂𝑂𝑂𝑟𝑟𝑂𝑂

𝑇𝑇𝑝𝑝𝑂𝑂𝑂𝑂𝑆𝑆 𝑂𝑂𝑟𝑟𝑚𝑚𝑛𝑛𝑂𝑂𝑂𝑂 𝑝𝑝𝑝𝑝 𝑆𝑆𝑟𝑟𝑛𝑛𝑆𝑆𝑠𝑠𝑂𝑂𝑂𝑂𝑛𝑛𝑂𝑂𝑂𝑂𝑆𝑆  � 𝑥𝑥 100 
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Shareholders are other investors as well as telcos management are usually in favour of 
increasing figure in this index since it represents the fact the the business is generating 
more money or profit or returns for investors and also proves that sales strategies 
employed by marketing management is yielding positive impacts from the targeted 
consumer or subscriber segments. 
 
EBITDA – Earnings before interest, tax,depreciation and amortization 
 
This is an indicator of a company’s financial perfomance and it can be expressed 
mathematically as given below: 
 
𝐸𝐸𝐸𝐸𝐸𝐸𝑇𝑇𝐸𝐸𝐴𝐴
= 𝑅𝑅𝑂𝑂𝑟𝑟𝑂𝑂𝑂𝑂𝑟𝑟𝑂𝑂 –𝐸𝐸𝑥𝑥𝑂𝑂𝑂𝑂𝑂𝑂𝑆𝑆𝑂𝑂𝑆𝑆(𝑂𝑂𝑥𝑥𝑠𝑠𝑆𝑆𝑟𝑟𝑒𝑒𝑂𝑂𝑂𝑂𝑂𝑂 𝑂𝑂𝑂𝑂𝑥𝑥, 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑆𝑆𝑂𝑂,𝑒𝑒𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑠𝑠𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑝𝑝𝑂𝑂 𝑂𝑂𝑂𝑂𝑒𝑒 𝑂𝑂𝑚𝑚𝑝𝑝𝑂𝑂𝑂𝑂𝑂𝑂𝑎𝑎𝑂𝑂𝑂𝑂𝑂𝑂𝑝𝑝𝑂𝑂) 

 
EBITDA is essentially Net Income with interest, taxes, depreciation, and amortization 
added back to it. EBITDA can be used to analyze and compare profitability between 
companies and industries because it eliminates the effects of financing and accounting 
decisions. However, this is a non-GAAP measure that allows a greater amount of 
discretion as to what is (and is not) included in the calculation. This also means that 
companies often change the items included in their EBITDA calculation from one reporting 
period to the next ( 
http://www.investopedia.com/terms/e/ebitda.asp, accessed 2009-12-19). Often, 
managment of telecommunications companies often use this EBITDA metric though it is a 
non-GAAP measure to show how profitable their business had been in the period under 
review. Hence, they employ an EBITDA Valuation model in their financial reports. A 
positive growth in this figure indicates that the business is getting more financially 
beneficial to its security holders and other stakeholders. 
 
Depreciation 
 
A lot of telecommunications assets (plants, property and equipment) are non-current in 
nature and do not have a perpetual existence. They are used up in the process of 
generating revenue for the business. Hence, depreciation is an attempt to measure that 
portion of the cost (or fair value) of a non-current asset that has been used up in generating 
the revenue recognised during the period under review. The depreciation charge is 
normally considered as an expense and charged against the period to which it relates in 
the income or profit/Loss statement (Atril&McLaney,2008). 
Depreciation can be applied to both tangible non-current assets as well as intangible 
non-current assets. In order to properly calculate the depreciation charge for a peiod on a 
tangible non-current asset the following factors are usually considered: 
 
▪ The Cost (or fair value) of the assets 
▪ The useful life of the asset 
▪ The residual value of the asset 
▪ The depreciation method employed in the industry as required by GAAP 
(Atril&McLaney,2008). 
 
The cost of the asset will include all costs incurred by the telecoms business to bring the 
asset to its required location and to make it ready for use. Hence, in addition to the costs of 
acquiring the asset, any delivery costs, installation costs (for instance, setting up a new 
MSC/VLR or switching system or Base transceiver Station (BTS)) and legal costs incurred 
in the transfer of legal title(e.g. in purchasing or leasing a property) will be included as part 
of the totla cost of the asset (Atril&McLaney,2008). 
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The historical cost method which uses the depreciation method by recording value of 
assets using their historical costs less any depreciation. The fair value in constrast to the 
historical cost method uses the current market value of the asset (i.e. the exchange value 
in an arm’s-length transaction) for valuing non-current tangible assets. 
 
The useful life of a non-current tangible asset has both economic and physical life. The 
physical life is usually exhausted through the effects of tear and wear that arises with use 
and passage of time. While the economic life is dependent on the technological progress 
and by changes in demand. For a telecommuunications business environment, 
technological innovations cahnges very rapidly and hence this seems to impact heavily on 
telecoms non-current tangible assets as the rate of obsolescence of telecoms equipment 
is high caused by technological evolutions of the mobile network. 
 
Residual value also known as disposal value is the payment recieved by a telecoms 
business when it disposes of a tangible non-current asset such as obsolete MSCs,BSCs, 
multiplexers, etc that may still be of value to others. In order to calculate the total amount to 
be depreciated, the3 residual value must be deducted from the cost of the asset 
(Atril&McLaney,2008). 
 
Selecting the depreciation method to use for a particular asset depends on which one 
matches the depreciation expense to the pattern of economic benefits that the assets 
provides. There are two main types of depreciation methods employed by accountants, 
namely the straight-line method and the reducing balance method (Atril&McLaney,2008).  
The straight-line asset depreciation methods simply allocates the amount to be 
depreciated evenly over the useful life of the asset. In otherwords, it uses an equal amount 
of depreciation charge per year that the asset is held. The annual depreciation charge 
appears on the income statement in relation to the particular asset and will be 
accumulated for as long as the asset continues to be owned by the telecoms business 
(Atril&McLaney,2008). The balance left after the annual depreciation charge is deducted 
from the historical cost of the asset is referred to as the carrying amount or written-down 
value or net book value of the tanngible non-current asset. 
The reducing-balance method of asset depreciation applies a fixed percentage rate of 
depreciation to the carrying amount of an asset each year. 
 
Assets and Return on Assets 
 
An asset is simply a resource held by the business (Atril&McLaney,2008). Assets are 
bought to increase the value of a firm or benefit the firm's operations 
(http://www.investopedia.com/terms/a/asset.asp , accessed 2009-12-18).It can be 
considered as anything that can generate cash flow for the business such as the switching 
equipment (MSC,BSC,MGW,routers,etc), multiplexers, transmission equipment, base 
transceiver stations, etc that consitutes the capital expenditure (CAPEX) of telecoms 
business. This includes all telecom infrastructure ranging from the BTS shelters, rooftops, 
fibre ducts, satellite systems etc that enables the operator efficiently deliver service to its 
customers. 
In the realm accounting, assets are either current or fixed (non-current). Current means 
that the asset will be consumed within one year. Generally, this includes things like cash, 
accounts receivable and inventory. Fixed assets are those that are expected to keep 
providing benefit for more than one year, such as equipment, buildings and real 
estate,BTS,MSCs,Fibre trunks and other fixed telecoms infrastructure. 
For accounting purposes for an item to be considered or recorded as an asset in the 
business balance sheet , it should have the following characteristics: 
▪ Probable future benefit 
▪ Exclusive right by the telecoms business to control the benefit 
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▪ The benefit must arise from some past transaction or event 
▪ The assset must be capable of measurement in monetary terms 
(Atril&McLaney,2008). 
 
Telecom infrastructure has the characteristic of yielding future monetary value though its 
use. For instance, a BTS (base transceiver system) on the GSM network on a 222/444 
configuration would serve approximately 296 subscribers connected at the same time in 
one hour ( see Appendix for calculations). Let’s assume that these subscibers use the 
MTN Family and Friends subscription and these  calls are outbound to other GSM 
networks like Zain. From MTN tariff plan it will cost a subscriber 70k(seventy kobo) per 
second. Hence per hour MTN would charge its subscribers 70 x 3600 = 252000kobo = 
2,520 naira per hour per subscriber. This would amount to one BTS on a 222/444 
transciever configuration yielding for MTN an approximate 2,520 x 296 NGN = NGN 
745,920 = USD 4,972.80. Hence, one can see that a BTS will be regarded as a valauble 
non-current tangible asset that would appear under Property,Plant & Equipment row of 
MTN annual balance sheet.  
 
However, the telecoms business must have exclusive rights of ownership or control of the 
asset or infrastructure such as BTS or fibre trunk for it to be regarded by accountants as an 
asset. Hence, such things as tower, shelter,BTS,BSC which are all housed or homed 
within  technical premises of the operator are all assets by exclusivity of control or access 
to them. The operator would also obtain the right to the premises from orignal landlord on 
freehold or leasehold basis and all these would be reocrded on a historical cost less 
depreciation basis in the balance sheet of the company annual reports. 
 
Finally, these assets would with a reasonable degree of reliability be measured in 
monetary terms before they can be regarded as assets. For instance, to record the 
historical cost of a BTS would involve accumulating all costs such as cost of acquiring the 
premises from original landlord, cost of purchasing and installing the tower or masts, cost 
of civil works , and cost of BTS equipment itself. From research the average BTS site build 
cost in Nigeria is 14,000,000 NGN (naira) or approximatley USD90,000! However, this 
value is depreciated every year due to wear and tear and obsolescence of technology. 
 
Asset Performance 
 
Asset performance has been defined as a  business's ability to take productive resources 
and manage them within its operations to produce subsequent returns. Asset performance 
is typically used to compare one company's performance over time or against its 
competition. Possessing strong asset performance is one of the criteria for determining 
whether a company is considered a good 
investment(http://www.investopedia.com/terms/a/assetperformance.asp, accessed 
2009-12-18). Analysts use metrics like the cash conversion cycle, the return on assets 
ratio and the fixed asset turnover ratio to compare and assess a company's annual asset 
performance. Typically, an improvement in asset performance means that a company can 
either earn a higher return using the same amount of assets or is efficient enough to create 
the same amount of return using less assets 
(http://www.investopedia.com/terms/a/assetperformance.asp, accessed 2009-12-18). 
 
Return on Assets 
 
An indicator of how profitable a company is relative to its total assets. ROA gives an idea 
as to how efficient management is at using its assets to generate earnings. Calculated by 
dividing a company's annual earnings by its total assets, ROA is displayed as a 
percentage. It is also sometimes  referred to as "return on investment" 
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(http://www.investopedia.com/terms/r/returnonassets.asp, accessed 2009-12-18) 
 
Mathematically, it can be represented as the equaion or formula below: 
 

𝑅𝑅𝑂𝑂𝐴𝐴 =  𝑁𝑁𝑂𝑂𝑂𝑂 𝑂𝑂𝑂𝑂𝑠𝑠𝑝𝑝𝑚𝑚𝑂𝑂 𝑇𝑇𝑝𝑝𝑂𝑂𝑂𝑂𝑆𝑆 𝑂𝑂𝑆𝑆𝑆𝑆𝑂𝑂𝑂𝑂𝑆𝑆�  𝑥𝑥 100 
 
 
ROA tells investors what earnings were generated from invested capital (assets). ROA for 
public companies can vary substantially and will be highly dependent on the industry. This 
is why when using ROA as a comparative measure, it is best to compare it against a 
company's previous ROA numbers or the ROA of a similar company 
(http://www.investopedia.com/terms/r/returnonassets.asp , accessed 2009-12-18). 
Hence, the figure is expected to be high or higher compared to previous year 
performances. 
 
Capital Expenditure (CAPEX) 
 
Capital expenditure is regarded as funds used by a company to acquire or upgrade 
physical assets such as property, industrial buildings or equipment. This type of outlay is 
made by companies to maintain or increase the scope of their 
operations(http://www.investopedia.com/terms/c/capitalexpenditure.asp, accessed 
2009-12-18). These expenditures for a telecoms business would include expenditure on 
telecoms infrastructure and distribution. Most telecoms company expand their networks to 
improve capacity,quality and coverage ; modernise the network and make it more efficient; 
stimulate and support the development and launch of new products. Usually big telecoms 
operators would undertake to rollout more new 2G base transceiver station (BTS’s) and 
new 3G BTS’s to expand their coverages. They also undertake in capital intensive project 
like providing additional capacity to both the circuit switch (voice) and packet switch (data), 
and rolling out  fibre optic metropolitan network in the high-traffic zones. 
core network.This is usually driven by heated competition in the market as well as by 
subscibers demand pushing the operators to seek new locations where their network 
needs to reach. This index is of major concern to operators of telecoms business as it must 
be justified for shareholders through efficient return on asset performance on a yearly 
basis. Hence, telecoms is seen as a capital intensive industry. 
In accounting terms, an expense is considered to be a capital expenditure when the asset 
is a newly purchased capital asset or an investment that improves the useful life of an 
existing capital asset. If an expense is a capital expenditure, it needs to be capitalized; this 
requires the company to spread the cost of the expenditure over the useful life of the asset. 
If, however, the expense is one that maintains the asset at its current condition, the cost is 
deducted fully in the year of the 
expense(http://www.investopedia.com/terms/c/capitalexpenditure.asp, accessed 
2009-12-18). 
Usually, the mangers and analysts of telecoms business would like to have this figure 
optimised in such a way as to justify expenditure through measuring the asset usage 
perfomance. Therefore metrics like return on assets are major tools used to evaluate this 
cost expenditure in relation to returns to shareholders and other stakeholders of the 
telecoms business. 
Typical capital expenditure for a telecoms business would be the following: 
 
▪ cost of purchasing new BTS equipment from their vendors 
▪ cost of buying or leasing buildings, landed properties or shelters and towers for their   
telecoms equipment 
▪ cost of buying or procuring new Base Station controllers (BSC) 
▪ cost of purchasing new switches or MSC (Mobile  
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▪ cost of purchasing new transmission equipment like microwave radio and antennas 
▪ cost of procuring and installing fibre metropolitan networks 
▪ cost of procuring intelligent network equipment such as SDPs, SCPs 
 
Operating Expenses (OPEX) 
 
OPEX (operating expenses) are a category of expenditure that a business incurs as a 
result of performing its normal business operations. One of the typical responsibilities that 
management must contend with is determining how low operating expenses can be 
reduced without significantly affecting the firm's ability to compete with its competitors 
(http://www.investopedia.com/terms/o/operating_expense.asp,2009-12-18). 
For example, the payment of employees' wages and funds allocated toward research and 
development are operating expenses. In the absence of raising prices or finding new 
markets or product channels in order to raise profits, some businesses attempt to increase 
the bottom line purely by cutting expenses 
(http://www.investopedia.com/terms/o/operating_expense.asp,2009-12-18)..  
Typical opex costs for a telecoms operator would be as such below: 
 
▪ engineering staff salaries and allowances 
▪ staff relocation fees 
▪ staff recruitment 
▪ general staff welfare 
▪ BTS rent and taxes 
▪ Other buildings and technical premises rent and taxes 
▪ engineering offices rents 
▪ rent of switches 
▪ rent due to accommodation Contractors 
▪ utilities such as water, electricity and fuel 
 
Goodwill and other intangible Assets 
 
Goodwill is seen as an intangible asset on the balance sheet because it is not a physical 
asset such as buildings and equipment. Goodwill typically reflects the value of intangible 
assets such as a strong brand name, good customer relations, good employee relations 
and any patents or proprietary technology. Goodwill can often arise when one company is 
purchased by another company. In an acquisition, the amount paid for the company over 
book value usually accounts for the target firm's intangible assets 
(http://www.investopedia.com/terms/g/goodwill.asp,2009-12-18). 

These are regarded as intangible non-current assets and are similar to non-current assets 
in that they have a clear and separate identity and the cost of acquiring them can be 
reliably measured (Atril&McLaney, 2008). Examples of these are technology patents, 
trademarks, copyrights, software patents and licenses.  

Cash flow 

Cash is the life blood of every telecoms business since its nature is primarily capital 
intensive requiring heavy financing of its operations through capital investments or 
expenditures.Cash flow is regarded as a revenue or expense stream that changes a cash 
account over a given period. Cash inflows usually arise from one of three activities - 
financing, operations or investing. Cash outflows result from expenses or investments 
(http://www.investopedia.com/terms/c/cashflow.asp,2009-12-18). The net cash flow of a 
telecoms business is used by investors and analyst to judge its financial performance and 
competitive advantage in the industry. 
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Cost of Capital 

Cost of capital is defined as the the required return necessary to make a capital budgeting 
project decision. Cost of capital is an aggregate of both the cost of debt and the cost of 
equity. The cost of capital determines how a company can raise money (through a stock 
issue, borrowing, or a mix of the two). This is the rate of return that a firm would receive if it 
invested in a different vehicle/venture/project with similar risk 
(http://www.investopedia.com/terms/c/costofcapital.asp,2009-12-18). A typical telecoms 
business decision might be whether to build a new switching centre in a new location or 
not. Hence, investment analysts and accountants would ensure that the returns expected 
from such venture would exceed the investment cost of capital.  

In order to maintain or adjust the capital structure, most telcoms company may adjust the 
amount of dividends paid to shareholders, return capital to shareholders, or issue new 
shares or sell assets to reduce debt. Consistent with others in the industry, the company 
would  monitor capital on the basis of its gearing ratio. This ratio is calculated as net debt 
divided by total capital. Net debt is calculated as total borrowings less cash and cash 
equivalents. Total capital is calculated as equity and will be reflected the balance sheet, 
plus net debt. 

The following are factors that drive the cost of capital for a telecoms business: 

▪ Leverage 

▪ Risks such as exchange ratios, political stability or instability, industrial sector, project 
and commercial terms 

▪ Guarantee 

▪ Structure 

▪ Regulation 

(World Bank, 2008) 

Based on studies carried out by the Nigerian Communications Commission (NCC) the 
WACC (weighted average cost of capital) for fixed services is 29% while the WACC for 
mobile services is 27% in relation with interconnection among operators. 

Human resource 

Though not reflected in the balance sheet of a telecoms business, most telecoms 
operators regard their employees as their most important or most valauble assets in 
respect of the telecoms business. Telecoms business is specialized and hence always 
require human capital that is highly trained and developed to manage telecommunications 
services for the operators. Since they recognise them as source of their competitive 
resource and advantage , telecoms companies or businesses often invest a lot in the 
training and developement of their engineers to enable them acquire proficiency in the 
core set of telecommunications management skills.  

Some of the human resource skills and competencies are reflected in the job roles and 
responsibilities obtainable in a typical telecoms operator business as outlined below: 

▪ Radio frequency engineers and specialists 

▪ Transmission engineers and specialist 
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▪ Core network engineers and specialist 

▪ Power system engineers and specialists 

▪ Fibre network engineers and specialists 

▪ Switch engineers 

▪ Project Managers 

▪ Accountants and financial controls 

▪ Safety health and environment (SHE) officers 

▪ Revenue assurance staff 

▪ Marketing and Sales staff 

▪ Business Intelligence specialist 

▪ Business Analysts 

▪ Quality control and assurance experts 

▪ GIS (Geographic Information System) specialists 

▪ Datacommunication specialist 

▪ Project Accountants 

▪ Vendor relations and procurement staff 

 
2.5 TELECOM  INFRASTRUCTURE CATEGORIES 
 
Telecom infrastructure for the purpose of this research thesis will be limited to mobile 
infrastructure. This is in order to manage scope properly and effectivley utilize time since 
the scope of telecom infrastructure is very broad covering fixed-line, wireless and mobile 
infrastructure.  
Basically, a cell site for a mobile operator will consist of the following components: 
▪   Active infrastructure which consists of the electronic infrastrcuture or elements such as 
base station transceivers (BTS), microwave radio equipment, switches,antennas, 
tranceivers for signal processing and transmission and all other electronic systems and 
components of the mobile network 
▪   Passive infrastructure which comprises the non-electronic infrastrcuture including, but 
not limited to , towers, shelters, air conditioning equipment, diesel generators, battery 
banks, electrical supply, technical premises and easements and pylons that account for 
almost 60 percent of network rollout costs 
(http://en.wikipedia.org/wiki/Telecom_infrastructure_sharing, accessed 2009-08-20). 
 
2.6 INFRASTRUCTURE  SHARING  MODELS 
 
The type or form of infrastructure sharing prevalent in a particular country can take multiple 
options amongst teleom service providers and the model adopted depends on the telcom 
regulation and legislation or policy in place in that country or economy 
(http://en.wikipedia.org/wiki/Telecom_infrastructure_sharing, accessed 2009-08-20). 
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Countries like the United Kingdom and Sweden have witnessed the structural separation 
between infrastructure and service provisioning whereby fixed line operators can leverage 
infrastructure sharing to optimize the use of their networks. However, it was the mobile 
sector that paved the way towards mature infrasrtucture sharing models worldwide 
(Chanab et al, 2007).  
 

Active Components Passive Components 
1.Base Stattions 1.Towers 

2.Microwave Radio Equipment 2. Shelters 
3.Switches 3. Electric Supply 
4. Antennas 4. Easements 

5. Transreceivers 5. Ducts 
 
Table 2. Examples of Mobile Infrastructure Components 

Source : Booz Allen Hamilton 
 
2.6.1 Passive Infrastructure Sharing(aka Site Sharing) 
 
This is the sharing of the non-electrocnic infrastructure at the cell site. It is also known as 
Site Sharing and in this form of sharing, operators agree to share available infrastructure 
such as site space, buildings and easements, towers and masts, power supply and 
transmission equipment (Chanab et al,2007). This kind of sharing is suitable for densely 
populated areas with limited availability; expensive sites such as underground subway 
tunnels and rural areas with high transmission and power costs. 
The key challenges in this model are for incumbent operators to accept the opening of the 
infrastructure to other players and for new operators to trust that incumbents will provide 
them with the appropriate access to sites without tactical delays to prevent them from 
rolling out thier networks effectivley (Chanab et al,2007). Enforcing such cooperation is a 
major challenge to regulatory authorities. 
 
2.6.2 Active Infrastrcuture Sharing(aka Network Sharing) 
 
This form of infrastrcuture sharing entails the operators sharing the electronic 
infrastrcuture such as sharing base station controllers (BSC), and sharing common 
networks, both circuit-switched and packet-oriented domains (Chanab et al,2007). In this 
model, operators typically share the RBS, RNC, mobile services swithcing centre/Visiting 
location register (MSC/VLR), and serving GPRS support node (SGSN). Each operator , 
however, has its own individual home network that contains the independent subscriber 
databases (such as HLR,AUC,etc) services, subscriber billing and connections to external 
networks. 
Network sharing (aka active sharing) requires additional planning and deployment efforts 
to accomodate each participating operator’s capacity needs (Chanab et al,2007). 
 
2.6.3 Spectrum Sharing 
 
This concept, also known as spectrum trading , is a model that has recently developed in 
mature, regulated environment and it entails an operator leasing part of its spectrum to 
another operator on commercial terms 
(http://en.wikipedia.org/wiki/Telecom_infrastructure_sharing, accessed 2009-08-20).  
Since spectrum is a scarce is scarce that is often underutilized by one operator in a given 
location, sharing proves a viable option for two or more operators (Chanab et al,2007). 
 
2.6.4 MVNO(Mobile Virtual Network Operator) 
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MVNO typically have no network and spectrum rights of their own though some advanced 
MVNOs will build parts of their core network needs, they basically rely on infrastructure 
sharing to get access to subscribers and offer services (Chanab et al,2007). 
 
2.6.5 National Roaming( aka Geographical Splitting) 
 
Mandatory national roaming is a form of infrastructure sharing that allows new operators, 
while thier networks are still being deployed, to provide national service coverage by 
means of sharing incumbents’ networks in specific areas. While national roaming is 
generally introduced with a sunset caluse, it could be made permanent in specific 
locations. National roaming accelarates competition by allowing new players to launch 
their services within shorter time frames (Chanab et al,2007). 
 
2.6.6 Tower Companies 
 
The growth of existing tower management companies have also helped to ease out 
problems of infrastructure. The business model consists of acquiring wireless 
infrastrcuture for operators and managing it. The economics are strongly driven by 
colocation of operators on sites. Tower management comapnies usually enjoy scalable 
and long-term recurring revenues with contracted annual escalations. They also benefit 
from low churn rates and low operating and capital costs. Tower management companies 
thus can ensure fair treatment of new entrants while providing financial benefits to the 
incumbents by buying the latter’s infrastrcuture and managing it, hence lowering operating 
expenses in the long run (Chanab et al,2007).  
An example of this is Helio Towers Nigeria(www.heliostowers.com), a company that 
provides wireless operators in Nigeria with fully-managed tower sites on a lease basis. 
 
2.7 THE DRIVER FOR INFRASTRUCTURE SHARING  
 
The growth in wireless mobile subscribers in Nigeria in the last nine(9) years have been 
phenomenal and now reaching above 50.1 million subscribers today. Due to this intensive 
growth, combined with heated competition among rivals, there has been a rising trend in 
the cost of capital expenditure dispensed by telecoms operators in their bids to reach more 
subscribers. Hence, more and more operators now resort to sharing infrastructure or 
colocation as a strategy for reducing this heavy cost burden in network rollouts or 
deployments as well as network expansions and upgrades. 
Given that such investments in technology and network deployment are fixed,sunk and 
irreversible, they represent a high risk factor. This risk is further compounded by the need 
, for both fixed and mobile operators, to continuously adopt new technologies and upgrade 
infrastructure. Therefore, infrastructure sharing has been seen as a means of reducing this 
risk for operators by spreading it among several players (Chanab et al,2007).  
Other motivations for sharing of infrastructure among telecom service providers include 
the following: 
 

• Sharp rising site rentals: Site acquisition is a key aspect of  mobile telecom site 
build and many operators are challenged by the rising cost of real-estate prices, as 
site rentals have also seen a sharp increase. Site owners are now aware of more 
players desiring to rollout in urban and rural areas and hence the demand for tower 
sites and rentals are expected to rise sharply (Aggarwal, 2009). 

• New Tower Restrictions: Both the urban plannning ministries and local government 
authorities, as well as state governments are begining to place restrictions on new 
tower constructions on the grounds that they pose health hazards and congest the 
skyline (Aggarwal,2009). 
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2.7.1 The Regulatory Perspective  
 
Many national regulatory agencies around the world are driven to favour infrastructure 
sharing as a way of stimulating competition and hence they are beginning to to formulate 
policies that would regulate and encourage sharing of infrastructure among telecom 
companies as a key lever to foster competition and optimize telecom investments (Chanab 
et al,2007). For these NRAs, infrastructure sharing limits duplication and gears 
investments towards underserved areas, product innovation, and improved customer 
service (Chanab et al,2007). 
The Nigerian regulatory authority, NCC (Nigerian Communications Commission) favours 
infrastrcuture sharing and has developed what it calls ”Guidelines on Collocation and 
Infrastructure Sharing” as a framework for infrastructure sharing among telecom operators 
in Nigeria. The following were given as the objectives of these guidelines: 
 

▪ To ensure that the incidence of unnecessary duplication of infrastructure is minimized 
or completely avoided; 
▪To protect the environment by reducing the proliferation of infrastructure and facilities 
installations; 
▪To ensure that the economic advantages derivable from the sharing of facilities are 
harnessed for the overall benefit of all telecommunications stakeholders; 
▪To minimize operators’ capital expenditure on supporting infrastructures and to free 
more funds for investment in core network equipment; 
▪To encourage operators to pursue a cost-oriented policy with the added effect of a 
reduction in the tariffs chargeable to customers. 

(’Guidelines on Collocation and Infrastrcuture Sharing’, NCC). 
 
According to the NCC, infrastrcutures amenable to sharing are those that can be shared 
without an attendant risk of lessening of competition. The Commission (NCC) also 
encourages and promotes the sharing of the following infrastructures: 
 

▪  Rights of Way 
▪ Masts 
▪ Poles 
▪ Antenna masts and tower strcutures 
▪ Ducts 
▪ Trenches 
▪ Space in buildings 
▪ Electric power (public and private source) 

 
2.7.2 The Competition Perspective 
 
From the operators perspective, infrastructure sharing is seen as a means of reducing 
capital  and operational operational expenditures as well as quick rollouts of their 
networks allowing inflow of revenues. Infrastructure sharing is also viewed as a means of 
achieving optimum utilization of resources or assets and hence improved economic 
efficiency. 
New entrants view telecom infrastrcuture sharing as a means of rolling out their networks 
cheaper and faster and hence optimize investment in the telecom sector. Some 
incumbents view it as a new source of revenue creation from new entrants while other 
incumbents criticize it as not favouring facilities-based competition since, in their 
arguments, the new players are given the undue advantage of saving capital expenditures 
while they ’parasite’ on incumbents sunk investments. Yet another school argues that 
infrastructure sharing creates forms of collusion among the bigger incumbents and 
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prevents real competition. However, this collusive behaviour can be properly manged 
through regulatory policy-making, enforcments , inducements or incentivisation (Chanab 
et al,2007). 
 
2.8  THE BENEFITS OF INFRASTRUCTURE SHARING 
 
 The main argument in favour of co-location and infrastructure put forward by the Nigerian 
telecoms regulator NCC is that of improving quality of service rendered by telecoms 
operators as well as reducing expenditure (Bala-Gbogbo, 2009). Others include revenues 
obtained through monetization of non-core assets, faster time to market for new entrants 
and thus the ability to focus on customer service and core business(Bala-Gbogbo,2009). It 
believes that with infrastructure sharing and co-location, operators can achieve 
competitive tariffs for customers, rollout in less attractive areas, and control excessive 
proliferation of towers and masts ( that make the skyline untidy) in urban areas while 
encouraging competition. 
However, telecom operators generally appreciate and welcome infrastructure sharing due 
to the cost savings that itbrings with it(Chanab et al,2007). According to Aggarwal: ”With 
passive infrastructure sharing, operators are expected to save close to 30 per cent on 
CAPEX and OPEX when it comes to passive infrastructure management(mainly towers)”. 
Another telecoms expert Ghandhi believes that ”the sharing of passive infrastructure will 
allow service providers to focus on their core sales/marketing areas. This will also free up 
management time at the carriers. Passive infrastructure sharing will allow operators to 
defer their tower-related CAPEX investments into OPEX  lease rental payments over an 
extended period of time.” He also postulates that existing towers can also be sold and 
leased back, thereby creating new sources of cash, which can be invested in radio network 
expansion and distribution. 
Another school of thought believes that the optimized investment will contribute to better 
sustainability of telecom operators and will justify higher investments in the long term 
,given the lower risk. Telecom equipment vendors estimate that sharing may reduce 
infrastructure costs for operators by as much as 40 percent (Chanab et al,2007). 
In liberalizing markets , as well as maturing ones, incumbent operators could generate 
significant revenues from infrastructure sharing which in certain cases can exceed 15 
percent of operators’ total revenues (Chanab et al,2007). 
 

 
 
Figure 15 : CAPEX Cost Savings 
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Figure 16 : OPEX Reduction 
Source: Ventura 

 
Othe benefits put forward by other experts include the following: 
 

▪  Releasing of Capital for Strategic Investments: Spinning of the network into an 
independent company will allow incumbents to focus on customer-centric activities 
while releasing cash for new strategic investments. 
▪  Decrease in the Barriers to Market Entry for New Entrants: When infrastructure 
sharing policy is in place, entry barriers for potential market new entrants will be 
significantly lowered , hence, making the telecoms market more attractive to new 
investors and players. 
▪  Shift in Focus to Service-based innovation instead of Network Deployment: 
Through the reduction in the cost burden imposed by massive network deployments as 
well as its attendant huge operational costs incurred, infrastructure sharing will also 
allow operators to turn their attention to improved innovation, improved customer 
service and eventually get better commercial service offerings and a healthier 
competition (Chanab et al,2007). 
▪  Expansion of investments to Less dense areas and meeting of univeral service 

targets: 
Through infrastructure sharing , operators can use the cost savings harvested from 
capex and opex to undertake network expansions and capaity building in the 
unreached rural areas. 
▪  Optimization in the Use of Scarce National Resources: Infrastrcuture sharing in its 
basic forms will result in better use of scarce national resources, such as rights of way 
and in its more complex forms will allow for better use of spectrum. 
▪  Reduction in Negative Enviromental and health Hazards: From the 
environmentalists and health interest groups perspectives, infrastructure sharing and 
co-location will lead to less network build up meaing better or improved skylines and 
lesser potential emissions and radiations harmful for the public and the environment. 

 
In summary, though there seems to be lots of benefits associated with the infrastructure 
sharing model, its application or practice varies from region to region and from country to 
country. Infrastructure sharing is widely practised in Western(European) and American 
telecoms markets, and now widely employed in the Asian markets.However, here in Africa 
the initiative or model has seen resistance both from the regulatory and operators 
staekholders perspectives. One writer expresses his amazement why, though Africa being 
the lowest in terms of infrastructure developement in the world, nearly all 
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telecommunications companies in Africa shy away from it and are always unwilling to 
share infrastructure with other operators (CIPESA,2006). 
The objective of this research work to investigate the present MTN-Zain co-location model 
or arrangement so as to highlight these benefits from a cost saving perspective and help 
more and more managers of telecoms companies in Africa in general and Nigeria in 
partticular see the advantages of infrastructure sharing so that more and more policy 
makers and key decision-makers can frame policies to favour infrastructure sharing in the 
African telecoms markets. 
 
The key assumptions being investigated or explored are as follows: 
 
▪  Whether infrastructure sharing actually leads to a significant reduction in cost of 
network infrastructure rollout and capacity expansions by telecoms operators in Nigeria. 
▪  Whether infrastructure sharing among telecom providers actually results in a improved 
efficiency in the utilization of telecoms infrastructure by telecom operators in Nigeria. 
▪  Whether network infrastructure sharing leads to a significant reduction in the 
operational expenditures (OPEX) dissipated by telecoms operators in Nigeria. 
▪  Whether network infrastructure sharing does lead to a degradation of service quality 
delivered by operators and customer usage experience in Nigeria. 
▪  Whether network infrastructure sharing will enable telecoms operators in Nigeria 
achieve and sustain competitive advantage through wider coverage and capacity at less 
costs. 
▪  Whether network infrastructure sharing would lead to improved service delivery by 
telecoms providers in Nigeria. 
▪  Whether Network infrastructure sharing would positively impact (improve) new product 
development and service innovation for telecom providers in Nigeria. 

 
2.9 HINDERANCES TO INFRASTRUCTURE SHARING IN AFRICA  
 
Some experts and analysts have argued the following as major deterrent or factors that 
often discourage operators in Africa from sharing infrastructure with other operators 
 
2.9.1  Use of Different Suppliers in Value Chains 
 
Many operators often complain of incompatibility of equipment and systems employed by 
other operators as major deterents to infrastructure sharing. This hinders interoperability 
which is the ability of systems or equipments from both sides to operate without problems 
of mismatched configurations. This is due to the fact that many operators often employ 
different suppliers or vendors in their value chains as a source of competitive advantage 
(CIPESA,2006) 
 
 
2.9.2  Use of Inferior Equipment 
 
Some operators deploy systems of inferior quality and so others that deem to have 
superior systems might not be willing to share with these in order to maintain their 
competitve advantage (CIPESA,2006). 
 
 
2.9.3 Monopolistic Behaviour Among Big Players 
 
Often new entrants into some telecoms markets in Africa often complain of 
anti-competitive or unfair monopolistic behaviours adopted by dominant  incumbent 
players who would have established wide network coverage before the entry of the new 
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players. Hence, these monopolistic players create barriers of entry by showing 
unwillingness to share infrastructure. 
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CHAPTER THREE : RESEARCH DESIGN & METHODOLOGY 
 
3.1 INTRODUCTION 
 
Though telecom infrastructure sharing both as a concept and practice is well established in 
European, American and Asian markets, it is very novel here in Africa as many operators 
are more unwilling to share infrastructure. Hence, there were not previous research about 
the profitability of this model here in Africa. Though, it has proved successful in other 
international contexts, it is still necessary to test its practicability and profitability in an 
African market since this market is unique and presents perculiar challenges which other 
markets like Europe does not have or present.  
Hence, the reseach design being employed in this research will involve a mix of 
descriptive, exploratory and causal research approaches, in order to describe, explain and 
investigate the relationship among many variables having to do with telecom infrastructure 
sharing in a business setting. 
 
3.2 RESEARCH DESIGN 
 
Research design provides the plan or framework for data collection and analysis. It reveals 
the type of research, whether exploratory, descriptive or causal and the priorities of the 
researcher (Ghauri and Gronhaug, 2005). The reseach design will comprise of a 
combination of descriptive, exploratory and causal approaches. This is because the 
concept of telecom infrastructure needs to be clarified, and existing models explored in 
order to investigate the causal relationships that exist among the variables under study. 
Also, both qualitative and quantitative methods of data collection and analysis will be 
employed. Again, this is due to the nature of variables and context being investigated.The 
researcher has employed a case research approach as the method is particularly well 
suited for this research thesis since the phenomenon under investigation is difficult to 
study outside its natural context and also the concepts and variables under scrutiny are 
difficult to a large extent to quantify (Ghauri and Gronhaug, 2005).  
Basing my model and assumptions on previously tested theories in Western and other 
telecoms market, my research will involve a deductive approach to drawing or making 
conclusions based on hypotheses drawn from studying existing literature (Ghauri and 
Gronhaug, 2005). 
A case research refers to qualitative and field-based construction and analysis of business 
cases (Ghauri and Gronhaug, 2005). 
My case study research will hence, involve data collection through multiples sources such 
as verbal reports, personal interviews, focus groups, electronic observations as primary 
data sources (Ghauri and Gronhaug, 2005). 
 
3.2.1 Research Approach  
 
The research approach that i have adopted in this research thesis is basically a deductive 
one in which I have built hypotheses drawn from existing body of knowledge (literature 
review) and hence will have to be be subjected to empirical scrutiny/testing leading to 
acceptance or rejection of prior hypothesis (Ghauri and Gronhaug, 2005). 
 
3.3 RESEACH  METHODOLOGY 
 
This section deals with means and techniques through which data was collected for this 
research thesis. The primary data collected here were meant for testing and validating the 
prior hypotheses postulated through literature review, which is the secondary source of 
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data. 
 
3.3.1 Sampling Strategy 
 
The Nigerian telecommunications sector is made up 12 telecom operators constituting of 
mobile and fixed private operators. The mobile GSM sector is made up of five (5) operators 
of which colocation relationship exists mainly between two (2) dominant operators namely, 
MTN and Zain. Hence, this colocation arrangment between these two have been selected 
as a case study.  
A convenience sampling strategy has been employed since I presently work for MTN and 
this sampling method is representative of the entire population of GSM mobile operators in 
Nigeria seeing that MTN has 49.19% of the mobile market share, while Zain(Celtel) has 
24.74%. See Figure 2 above. 
 
3.3.2 Data Collection Strategies 
 
This research thesis is case study based and the single case reviewed is the 
colocation/infrastructure sharing pact that is being currently undertaken by MTN Nigeria 
and Zain Nigeria. Both companies constitute 40% of the total number of mobile operators 
in Nigeria. Both telecoms companies have undertaken to share infrastructure under a 
mutual agreement called Colocation which has the Nigerian Regulatory Authority’s 
backing. Data was collected by means of indepth interviews among ten (10) key personnel 
of MTN and Zain who are directly and indirectly involved in this colocation arrangment. The 
interview format employed a semi-structured interview format. This is as a reult of the 
nature of infomation/data being sought as certain sections required fixed response/s and 
others were open-ended questions allowing the respondent libery to discuss his opinion 
on the problem area and subject matter.These interviews were indepth, lasting from 30-60 
minutes, and explored areas of interest in prior hypotheses postulated above ranging from 
medium to deep depending on how involved the person or division is in the business of 
infrastructure sharing. Financial performance data were also collected from key 
departments and divisions within MTN and Zain Nigeria. 
Network performance data would be generated from network quality perfomance statistics 
using performance monitoring tool known as FACTS, that tell how MTN Nigeria/Zain 
colocation system has been performing in history and real time. A sample size of 50 
colocation sites were used to compare for performance against 50 non colocation sites. 
This is drawn out of a population size of over 150 sites since MTN and Zain shares sites 
infrastructure in over 150 sites across Nigeria. However, the researcher was constrained 
by non-disclosure and confidentiality considerations/clauses not to give out certain exact 
figures in this report. 
 
3.4 LIMITATIONS OF  STUDY 
 
This research faced some limitations which might influence the validity and reliability of the 
results of the study. First of all, infrastructure sharing is a relativley new phenomenon or 
business arrangment in the Nigerian telecoms industry. Hence, finding telecoms service 
providers who are involved in infrastructure sharing was quite difficult except for MTN and 
Zain who seem to be the major pioneers in the mobile telecoms industry. The use of the 
MTN/Zain colocation arrangement could pose external validity problems as to the 
generalizability of the findings and results for other telecom service providers, as many 
more operators are yet to explore or implement the infrastructure sharing model in their 
business plans.  
 
3.4.1  Cost Of Research 
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Considering the fact that both headquarters of the two telecoms firms were situated quite 
far away from each other (20 kilometres on the average) and hence what it  takes 
financilally to reach many different departments of both companies knowing that business 
schedule constraints make several  trips to and fro both headquarters inevitable. In order 
to circumvent this bottleneck,  i had to devise an easier way by reducing the sample size 
of interview respondents and hence adopting a convenience representative sampling 
method. 
 
3.4.2 Time Constraint 
 
The study was also constrained by the limited by time considering how many trips was 
involved and meeting adequately the schedules of the respondents since their meeting 
hours was during the business days. Also, the researcher was constrained by time seeing 
he had to combine his personal work schedule with the several trips to and fro MTN and 
Zain headquarters. 
 
3.4.3 Ethical Considerations 
 
Also the reliability as well as integrity or validity of the data collected was influenced by the 
fact that due to confidentiality considerations most of the personnel interviewed were 
constrained in releasing as much information as might be deemed necessary for a 
thorough research as their businesses did not permit letting out much of such information 
considering the advantage this information might give to the competition. 
 
3.5 DATA ANALYSIS AND INTERPRETATION 
 
Data analysis was perfomed on the semi-structured questionaires that was used for 
respondents during interviews using a mix of qualitative and quantitative methods. Hence, 
hypotheses were subjected to testing using the feedbacks obtained from the respondents 
during the interviews which lasted between 30 and 60 minuted. Also results obtained from 
financial performance data was cross checked for important or vital trends in cost 
reduction or revenue improvement and finally radio frequency performance data obtained 
from live network via the FACTS tool was examined for vital trends and conclusions drawn 
on colocation impact on network quality and performance. 
 
3.6  RESEARCH VALIDITY AND RELIABILITY  
 
Validity and reliability of findings and results will be key issues in this research. 
Validity has to do with whether the results obtained within the study are true (i.e. internal 
validity)  
as well as whether findings can be generalized in other cases and/or contextsWhereas 
reliability has to do with the stability or consistency of the measure employed (Ghauri and 
Gronhaug, 2005). 
Since, this is a single case involving two major players in the Nigerian telecoms industry, 
the researcher has ensured that the sample size drawn from respondents in the interview 
are representative of the Nigerian mobile telecoms market and hence can claim the 
generalizability of the results obtained. 
The validity of the findings or results is highly dependent on the truthfulness of the answers 
and opinions given by respondents from both sides in the colocation arrangment. 
However, this to some extent might not reflect the reality on ground accurately as both 
parties are bound by non-disclosure and confidentiality clauses and issues. Hence, the 
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reseacher was limited in this regard. 
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CHAPTER FOUR : RESEARCH FINDINGS AND INTERPRETATION 

 
4.1 INTRODUCTION 
 
This section deals with the empirical quantitiative and qualitaitve analysis performed on 
the feedbacks obtained from the semi-structured interviews, as well as data generated 
from the FACTS network monitoring tool. Also financial analyses would be performed on 
financial data collected from the finance departments/divisions of MTN Nigeria and Zain 
Nigeria. The data analysis techniques had to be a mixture or a variety of quantitative and 
qualitative methods due to the nature of phenomenon or variable under study. Some 
variables are absolute and very easy to measure empirically while others such as service 
quality were more relative and hence i relied stattistics performed the on subjective 
feedbacks from respondents. 
 
4.2  THE MTN-ZAIN COLLOCATION MODEL 
 
From the interviews undertaken among MTN and Zain technical staff it is very obvious that 
the MTN-Zain colocation model is a symbiotic model , otherwise known as a One-for-one 
swap model. In this model, each operator simply chooses what part of the other operator’s 
coverage area where it has no coverage for a site sharing base.Hence, the colocation is on 
a site-by-site basis. In this colocation agreement, the legal terms used for both parties or 
operators who are in the agreement as ’Locator’ and ’Co-locator’. ‘Locator ‘ means the 
party who holds the lease of the site requested by the co- locator for co-location. And 
‘Co-locator’ means the Party who has requested the other Party holding the lease of the 
Site for co-location.  
Some of the terms of the Co-location contract in respect of the MTN-Zain colocation are as 
set out below: 
▪ Co-location 
▪ Duration 
▪ Access, Safety and Security at Site 
▪ Maintenance 
▪ Standards/Quality Control 
▪ Indemnity and Limitation of Liability 
▪ Force Majeure 
▪ Miscellaneous 
▪ Termination 
▪ Severability 
▪ Cession 
▪ Dispute Resolution 
▪ Confidentiality 
▪ Notices and Domicilia 
 Details of the MTN-Zain Colocation contract is attached at the appendix 2  of this thesis. 
 
4.3  SCOPE OF SITE SHARING AGREEMENT 
 
This section deals with the scope of the colocation agreement between MTN and Zain. 
 
4.3.1  Access, Safety And Security At Site 
 
This framework in the agreement between MTN and Zain allows each party access to the 
other’s technical premises. Hence, The Locator would grant to a nominated representative 
of the Co-locator access to the site, on pre-agreed times accompanied by an authorised 

49 
 



representative of the Locator. The parties also agree to be bound by, and shall conform to 
each other’s rules and guidelines on site access, security, safety, health and environment. 
The parties also draw up a procedure for access and entry into the site in the event of an 
emergency, 30 days after the execution of the agreement. 
 
4.3.2 Maintenance 
 
As set out in the contract, each party is responsible for installing its equipment on the site, 
and carrying out scheduled periodic maintenance on its equipment, provided prior notice 
of such maintenance is given to the authorised representative of the locator before such 
periodic maintenance is carried out. The locator or host is responsible for maintenance of 
common areas such as the BTS shelters, towers, ducts etc. 
It is the responsibility of the co-locator or the party requesting to be hosted, to make 
available its maintenance shcedule in advance to the host or locator through its authorised 
representative.  
In the event of a fault with the Co-locator’s equipment, the Co-locator shall follow the fault 
notification procedure to be agreed upon by both parties to enable the Locator Party 
authorise requisite access to the site. 
 
4.3.3  Standards And Quality Control 
 
Within the scope of this colocation agreement between MTN and Zain, it is the 
responsibility of each party to ensure network quality of its network performance and not to 
act or do anything that could cause the network services performance of the other party to 
suffer impairment or degradation. Also, both parties irrevocably authorise the other party to 
dismantle any equipment which in its opinion is responsible for the impairment, 
degradation or interruption of the other party’s network. 
 
4.4 JOB PROFILES & BACKGROUNDS OF RESPONDENTS 
 
It was necessary to capture the job profiles of respondents from both companies. This is in 
order to ensure that the responses obtained were of relevance to the research. A total of 
20(twenty) engineers who are actively involved in the co-location business between MTN 
and Zain were interviewed to find out what model or form of infrastructure sharing was in 
operation between the two companies. Also, their opinions were sought on the 
advantages or benefits of the existing arrangments. Their opinions were considered to be 
relevant to the study since they have built  both knowledge and experience from 
participating in the colocation pact since 2002. Due to confidentiality reasons as I 
promised respondents to keep their identities anonymous, I will simply disclose the job 
profiles of each respondent below. Job profiles are grouped according to the companies 
where they apply. 
 
 Respondent 1 : Radio Frequency Planning Coordinator – MTNN 
 
This job role has the responsibility of setting the planned targets of colocation sites rollout 
targets for the radio frequency planning team at MTN Nigeria. He is also responsible for 
encouraging the MTN network group division to invest or venture more of its operations in 
site colocation arrangments due to it being faster and cheaper to deploy when compared 
to normal sites rollout. He also has the responsibility of obtaining approval from the MTN 
colocation sites landlords in respect of any new co-locator for which MTN has to provide 
infrastrucure sharing resources. 
 
 Respondent 2:  Radio Frequency  Engineer– MTN, Nigeria 
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This person is responsible for planning sites deployment for MTN Nigeria after receiving 
the nominal site rollout plans or business plans from the marketing department. He is also 
responsible for providing the RF Planning Coordinator with the sites coordinates 
(longitudes, latitudes) with which he uses to make the collocation bargaining with the Zain 
team or management. 
 
 Respondent 3: Site Sharing Coordinator – MTN, Nigeria 
 
This individual is solely responsible for assessing each BTS site at wherever the MTN RF 
planning coordinator and RF engineer identifies as suitable for collocation with Zain for 
such requirements as tower, space, power etc and evaluating any cost additions that could 
be demanded from the co-locator ion terms of rent/lease payment surplus, etc. 
 
 Respondent 4: National Infrastructural Development Manager – MTN, Nigeria 
 
This role at MTN Nigeria is responsible for planning fibre metros and long haul for the 
purpose of backhauling BTS traffic to all the switch centres at the heart of MTN network. 
With respect to collocation, his major responsibility is to liaise with Zain representatives in 
order to discover routes where collocation could be of benefit to both parties and then 
recommend such arrangement to senior management in respect to rights of way.    
 
 Respondent 5: National RF Planning Manager – MTN, Nigeria 
 
This role is responsible for managing MTN Nigeria radio planning unit. Hence, he sets the 
sites deployment or rollout target for the RF team nationwide as it has to do with MTN BTS 
rollout project. He usually interfaces with the marketing team and prepares his BTS sites 
rollout projections based on the marketing unit’s nominal and strategic plans. 
 
 Respondent 6 : General Manager, Network Operations – MTN, Nigeria 
 
This person heads the network operations team which has such the duties as of ensuring 
that the MTN GSM network is monitored and controlled for optimium performance; fault 
resolution and site maintenance.  
 
 Respondent 7: Site Acquisition Team Lead – MTN, Nigeria 
 
This individual is responsible for all site lease or acquisition related deals between MTN 
Nigeria and respective landowners across the Nigerian territorial space. He is responsible 
for site visitations, surveys and also negotiations with site owners and property owners for 
possible lease contracts both new and renewals. 
 
 Respondent 8 : Regional Rollout Manager – MTN, Nigeria 
 
This role is responsible for MTN Nigeria’s national BTS rollouts in terms of actual 
implementations and installations of towers, civil works and BTS including all engineering 
work that would ensure the successful completion of BTS sites as set out in the MTN 
national BTS rollout target prepared by the RF planning manager. He also has the 
responsibility of evaluating every collocation offer by MTN with other operator to ascertain 
the additional GSM components to be installed such as additional capacities like space, 
power etc to ensure a successful collocation implementation between MTN and its 
colocator.  
 
 Respondent 9: Site Deployment Engineer – MTN, Nigeria 

51 
 



 
This individual works directly under the Regional rollout manager and is responsible for the 
actual installation and implementation works such as towers or mast installations, shelter 
construction and installation, generator installation as well as other engineering and/or civil 
aspects of the installation done in order to bring up a fully operational BTS site up on the 
MTN PLMN. 
 
 Respondent 10: Network Measurement/Performance Engineer- MTN, Nigeria 
 
This role is more or less a network quality assurance expert who is charged with such 
responsibilities as network monitoring and measurement for performance gaps which he 
usually escalates appropriately to the RF planning engineer and manager for proper 
tuning to ensure better customer service experience or network quality. 
 
 Respondent 11:National Site Colocation Manager – Zain, Nigeria 
 
This manager on the Zain side is responsible for coordinating all colocation contracts or 
deals with other operators like MTN. He is responsible for doing the BTS site colocation 
infrastructure feasibility studies and analysis for his company. 
 
 Respondent 12 : Radio Access Engineer  – Zain, Nigeria 
 
This role in the Zain operations is more like the RF planning engineer at MTN. His job 
responsibilities include carrying out radio frequency planning having recieved marketing 
strategy forecast for Zain. He is also responsible for identifying possible site sharing 
possibilities in both Zain and MTN networks. 
 
 Respondent 13: Transmission Planning Engineer – Zain, Nigeria 
 
This role is responsible for all microwave links plans as well as connectivity designs for the 
Zain network. He also handles and resolves inssues such as frequency interference on the 
microwave links. He is actively involved in colocation technical site surveys. 
 
 Respondent 14 : Network Operations Manager – Zain, Nigeria 
 
The nework operations manager in Zain Nigeria is responsible for all BTS, transmission 
and core or switch related fault resolutions nationwide. He is responsible for ensuring that 
Zain network performance is optimum for good subscriber experience for the Zain 
network. 
 
 Respondent 15:Specilaist : Planning Tool Management – Zain, Nigeria 
 
This individual in the Zain organization is responsible for ensuring that all Zain RF planning 
software tools function as specified for effective dimensioning of the Zain network. He 
ensures that licenses are updated as and when due and he is also repsonsible for 
ensuring that the quality of radio signals from Zain’s BTS is assured. 
 
 Respondent 16:Project Leader : BSS Rollout Program – Zain,Nigeria 
 
This individual in the Zain network operations is charged with such responsibilities as 
ensuring that BTS infrastructure is rolled out on site as planned by the Radio access 
manager much in the same way the regional rollout manager works with plans from RF 
planning manager of the MTN network. He is also charged with such additional duties as 
project managing the colocation costs for the MTN/Zain site sharing deal. 
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 Respondent 17: National Radio Access Manager – Zain, Nigeria 
 
The radio access manager at Zain functions more like the RF plannig manager at MTN 
Nigeria. It is his repsonsibility to set BTS sites rollout targets for the Zain engineering team. 
It is his projected plan that drives the project targets of the BSS rollout project leader at 
Zain.  
 
 Respondent 18:  Power Specialist : BTS Rollout – Zain, Nigeria 
 
This role in Zain is responsible for power planning in line with Zain BTS sites rollout 
program. He manages all power budgetting for all Zain BTS sites nationwide. He is also 
respeonsible for evaluating all power upgrades or enhancements required at any MTN 
BTS sites where Zain deems good or suitable for site colocation and sharing.  
 
 Respondent 19: Site Maintenance Officer – Zain, Nigeria 
 
The site maintenance office at Zain is responsible for all BTS site maintenance issues 
such as infrastructure repair, BTS fault resolution, broken cables repair, antenna 
adjustments etc to ensure the smooth operations of the Zain BTS sites. He is also 
responsible for BTS sites maintenance of colocation sites between MTN/Zain and is 
regarded as the Zain representative for colocation site access visits. 
 
 Respondent 20: Site Maintenance Manager - Zain, Nigeria 
 
This role oversees all site maintenance projects in all Zain BTS sites across the Nigerian 
geographical space. The Site Maintenance Officer discussed above is accountable to him. 
He is responsible for allocating Zain representatives for regular sites visits to MTN/Zain 
colocation BTS sites. 
 
4.5  COLLOCATION PROCEDURE OR WORK FLOW 
 
The BTS site colocation is often regarded as a separate project from their routine BTS 
rollout projects and it involves series of job tasks as defined below: 
 
▪ Task1: The RF Engineers of one party scans through their network for lists of possible 
collocation or site sharing. 
 
▪ Task 2:  The RF Engineers of the colocator sends a list of possible BTS sites for 
collocation to the Locator operator seeking First Line Approval. 
 
▪ Task 3: The locator operator (whether MTN or Zain) performs collocation feasibility study 
for resource availability such as tower space, floor space, generator capacity etc that 
would ensure successful collocation. 
 
▪ Task 4: The locator grants collocation approval to colocator for site sharing on identified 
BTS sites. 
 
▪ Task 5: Both parties (Locator and Colocator) schedules Technical Site Survey (TSS) 
involving BTS site visitation for the actual scope of work to be done to ensure that 
infrastructure is properly shared with locator. The result of this exercise would be a BTS 
Layout Design that depicts the floor layout arrangement for BTS infrastructure of both 
collocating parties. 
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▪ Task 6: The Locator party performs additional civil or engineering works at existing BTS 
sites to accommodate the BTS equipment (RF and transmission) of the collocate or party 
seeking to collocate with it. In other words, the locator operator upgrades its existing 
facilities and infrastructure to accommodate the BTS equipment and such things as power 
output of the generators, etc are upgraded. 
 
▪ Task 7: The locating operator or the host operator gives Site Ready for Installation notice 
to the Colocator to commence BTS equipment installations. 
 
▪ Task 8: The collocating operator receives notification of Site readiness and marshals 
resources to site for BTS installation and integration. 
 
4.6  INTERVIEW GUIDE FORMAT 
 
 The interviews generally lasted between 30 to 60 minutes and it format adopted involved 
a mixture of structured and semi-structured questions. The structured questions were 
presented with options in a Likert scale format that employed response options such as 
“Strongly disagree”, “agree”, “Neutral (Can’t say)”, “Strongly agree” and “agree”. The 
unstructured aspects employed open-ended questions that enabled respondents to 
discuss freely their opinions and experiences as it related to each subject/interest matter 
area of the research. The backgrounds and job responsibilities of the respondents were 
studied to ensure the reliability and validity of the feedback expected from them.  
 
4.7  RESULTS OF INTERVIEW SURVEY 
 
The results of the interviews were filtered for each subject or hypothesis area and 
analysed using a mix of statistical and/or other qualitative methods, hence triangulation 
was employed as a mixture of methodologies in the study of same phenomenon 
(Ghauri&Gronhaug, 2005). The results obtained are as follows. The interview guide used 
during the interviews can be seen in Appendix A at the end of this thesis. 
 
4.7.1 Types of Infrastructure Shared by MTN & ZAIN 
 
The purpose of this area is an explorative one to discover what infrastructures were shared 
between MTN and Zain. The results of the field interview in respect of this area are as 
displayed in charts.  
The response rate as well as the results is depicted in graphical representations as shown 
below. 
 
Presently what kind of infrastructure does your organization share with 
MTN/Zain? 

Answer Options Response 
Percent 

Response 
Count 

Tower 90.0% 18 
Technical Premises(Space in buildings) 85.0% 17 
Fibre (Right of way) 25.0% 5 
Electric power 85.0% 17 
BTS 10.0% 2 
Switches 0.0% 0 
Trenches 15.0% 3 
Shelters 55.0% 11 
Microwave equipment 0.0% 0 
Antennas 25.0% 5 
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Other (please specify) 2 
answered question 20 

skipped question 0 
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with MTN/Zain?
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From the results of the responses obtained during the interviews we can see that the 
infrastructures shared between both companies, in order of importance, are as follows: 
Tower with 90% response rate; technical premises and electric generators (85%); BTS 
shelters (55%), and antennas and fibre right of ways(both 25%).  
 
4.7.2 Benefits of Infrastructure Sharing to MTN and/or ZAIN 
 
The responses were data processed using Microsoft Excel. The outputs of the results are 
as depicted below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Please can you share with me the benefits of this infrastructure or collocation arrangement your have with MTN or Zain? 

Answer Options   

   

answered question  

sk ipped question  

  
 

  
Number Response Date   

1 
Nov 11, 2009 3:13 

PM 
1. Low set up cost, 2. Quick to put site on air. 3. Revenue is earned faster than for green field.  
4. Low operational cost. 5. efficient use of fixed and scarce resources(land) 

2 
Nov 13, 2009 11:35 

AM cost reduction, fast deployment, wider area coverage 

3 
Nov 14, 2009 11:44 

AM 
better return on assets(ROA) achieved, efficient use of network elements, faster time to market,  
faster rollout time 

4 
Nov 16, 2009 1:11 

PM 30% CAPEX savings on cost 

5 
Nov 16, 2009 6:23 

PM 

This is aimed at reducing CAPEX and OPEX and rolling out BTS faster. 
 
 

6 
Nov 17, 2009 8:14 

AM It has helped us share the cost of diesel cost since we share generators at collocation sites 

7 
Nov 17, 2009 3:19 

PM 
It has helped my company reduce number of site visits since there is a shared maintenance responsibility.  
Other costs like fuel costs and cost of purchasing new generators are also eliminated. 

8 
Nov 18, 2009 10:49 

AM 

It takes out cost of antenna components and towers or masts from the cost of BTS deployment.  
It also reduces the man-hours expended on Radio frequency design during the planning phase of the BTS.  
It also allows for shared maintenance between both parties in terms of fault resolutions. 

9 
Nov 18, 2009 2:35 

PM 

It has reduced cost of site rentals required for housing BTS equipment.  
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It has also reduced the timeframe it takes to complete a typical BTS site as compared to Greenfield BTS installations.  
It also reduces cost of security for a BTS site 

10 
Nov 19, 2009 11:40 

AM 
It removes such costs as procurement of extra generators from the colocator.  
It also eliminates costs such as cost of tower build, and cost of civil works. 

11 
Nov 19, 2009 2:48 

PM 

It has helped my organization deploy BTS sites quicker and hence reduced the effective time to market.  
This in turn has improved my organizations competitive advantage.  
It has also improved efficiency in the usage of network assets for my company 

12 
Nov 23, 2009 3:00 

PM 
It saves time of BTS site build and eliminates the challenges and cost attributable to site acquisition from  
landlords or property agents 

13 
Nov 24, 2009 3:05 

PM It saves on OPEX and CAPEX expenditure for an operator. 

14 
Nov 25, 2009 3:25 

PM It reduces the cost due to site lease or rentals. It has also made BTS site rollout faster. 

15 
Nov 26, 2009 4:25 

PM 

It has enabled our network extend its coverage faster at lower costs.  
Also network performance monitoring costs is also reduced since RF engineers of both  
Parties share network monitoring responsibilities for same BTS site. 

16 
Nov 30, 2009 3:26 

PM 
Cost saving since electric power is shared. Also it significantly eliminates site acquisition costs.  
It also speeds up time to market. It eliminates costs of technical sites surveys 

17 Dec 1, 2009 3:27 PM cost saving, improved network capacity and protection and faster time to market 

18 Dec 2, 2009 3:27 PM It saves cost through shared maintenance. It also saves cost due to community liaison issues 

19 
Dec 13, 2009 3:28 

PM Positive reduction in CAPEX expenditure. 
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4.7.3  Model Of MTN-ZAIN Collocation 
 
The response count and descriptive texts are as displayed below. 
 
Please what model of infrastructure sharing agreement does your company have with MTN/Zain? 

Answer Options Response Count 

  20 

answered question 20 

sk ipped question 0 

  
 

  
Number Response Date Response Text 

1 Nov 11, 2009 3:13 PM One-one site exchange 

2   - 

3 Nov 13, 2009 11:35 AM 
Swap Model, meaning one-for-one or one site from co-locator for one 
site from locator 

4 Nov 14, 2009 11:44 AM one-for-one 

5 Nov 16, 2009 1:11 PM 
One to one BTS sharing i.e. for every one BTS owned by Zain that we 
share with them, we give them one BTS to share with us 

6 Nov 16, 2009 6:23 PM Trade-by-Barter kind of model 

7 Nov 17, 2009 8:14 AM One-for-one model 

8 Nov 17, 2009 3:19 PM Swap model 

9 Nov 18, 2009 10:49 AM 
An exchange kind of agreement also known as "one-for-one" swap 
model 

10 Nov 18, 2009 2:35 PM Swap model 

11 Nov 19, 2009 11:40 AM 
Switch model meaning that each operator selects equal number and 
quality of BTS sites on each side for collocation 

12 Nov 19, 2009 2:48 PM Symbiotic kind of relationship 

13 Nov 23, 2009 3:00 PM 

It has a switched model, that is, sites are shared on equal basis on 
both sides of the bargain. If MTN takes one BTS site to share on Zain 
network, then Zain would also select another site of equal quality and 
cost on MTN side for sharing 

14 Nov 24, 2009 3:05 PM Trade-by-barter kind of arrangement 

15 Nov 25, 2009 3:25 PM Swap model 

16 Nov 26, 2009 4:25 PM one-to-one 

17 Nov 30, 2009 3:26 PM 
This collocation arrangement with MTN has helped Zain drive down 
CAPEX by 60% 

18 Dec 1, 2009 3:27 PM Swapping agreements or "one-for-one" agreements 

19 Dec 2, 2009 3:27 PM can't say 

20 Dec 13, 2009 3:28 PM Swap Model 

 
 
 
4.7.4 Network Infrastructure Sharing And Cost of Rollout 
 
The response rate is as displayed below. 
 
Network infrastructure sharing (aka collocation) has helped your company 
achieve a significant reduction in its cost of rollout (or capital expended or 
invested). 

Answer Options Response 
Percent 

Response 
Count 

Strongly disagree 10.0% 2 
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Disagree 0.0% 0 
Neutral(Can't say) 5.0% 1 
Agree 35.0% 7 
Strongly agree 50.0% 10 

answered question 20 
skipped question 0 

 
 
The results of the interview were data processed using Microsoft Excel and the output is 
given in graphical display as given below both in pie and bar charts. 
 
 

 
 

Network infrastructure sharing (aka collocation) has helped your 
company achieve a significant reduction in its cost of rollout(or 

capital expended or invested).

Strongly disagree

Disagree

Neutral(Can't say)

Agree

Strongly agree
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From the results of the responses obtained as shown above we more than 50% of the 
respondents in agreement with the  proposition that infrastructure sharing would lead to 
significant reduction in CAPEX cost of rollout.  
Financial information was collected on the project cost of site build per Greenfield BTS site 
and compared with that of Colocation BTS sites for the periods ranging from 2007 to 2009. 
The information is as displayed in the table shown below. 
 

Financial Period 
Project Value per BTS 

site(Greenfield) Project Value per BTS site(Collocation) 
2007 $101,464.80  $67,936.60 
2008 $87,772.95  $77,655.49 
2009 $74,827.04  $14,583.09 

 
Based on the financial information received from the Site Rollout coordinators and 
managers of MTN Nigeria, which for confidentiality reason, details are not provided in this 
report, the following column charts displayed below shows a strong correlation between 
colocation of BTS infrastructure with reduction in CAPEX cost of rollout per BTS site 
shared. 
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Again, this gives a strong evidence of reduction in the cost of site build projects undertaken 
within these periods. For 2007 the percentage reduction is 33.04%; 2008 is 11.52% and 
2009 is 80.51%. 
The decreasing trend in the cost of BTS site project cost is due to the effect of 
macroeconomics due to exchange rate fluctuations and recessionary effects. Hence, the 
average percentage reduction gives 41.69%. Therefore, this tends to validate the 
hypothesis that infrastructure sharing between telecom companies would generally lead to 
signifant CAPEX cost of rollouts. 
 
4.7.5  Infrastructure Sharing And Asset Usage Efficiency 
 
The response rate obtained from the interview results for this section is as displayed 
below. 
 
This collocation or infrastructure sharing deal has enabled your company to 
efficiently utilize its fixed assets such as BTS, Towers, Antennas, Floor 
space, electric generators, air conditioners, ducts, trenches, or other 
infrastructure. 

Answer Options Response 
Percent 

Response 
Count 

Strongly disagree 21.1% 4 
Disagree 0.0% 0 
Neutral(Can't say) 15.8% 3 
Agree 31.6% 6 
Strongly agree 31.6% 6 

answered question 19 
skipped question 1 

 
The results when data processed using Microsoft Excel is displayed in graphical form for 
analysis as displayed below. 
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When analyzed using the bar chart scheme we see the frequency distribution as shown 
below. 

 
 
 
The results obtained in this section reveals that 63.2% respondents agree with the 
proposition that infrastructure sharing helps operators in using their network assets more 
efficiently, while 21.1% tend to disagree.  

This collocation or infrastructure sharing deal has enabled your 
company to efficiently utilize its fixed assets such as BTS, Towers, 
Antennas, Floor space, electric generators, air conditioners, ducts, 

trenches, or other infrastructure.

Strongly disagree

Disagree

Neutral(Can't say)

Agree

Strongly agree
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Mathematically, asset usage efficiency can be expressed as below. 
 

𝑅𝑅𝑂𝑂𝐴𝐴 =  𝑁𝑁𝑂𝑂𝑂𝑂 𝑂𝑂𝑂𝑂𝑠𝑠𝑝𝑝𝑚𝑚𝑂𝑂 𝑇𝑇𝑝𝑝𝑂𝑂𝑂𝑂𝑆𝑆 𝑂𝑂𝑆𝑆𝑆𝑆𝑂𝑂𝑂𝑂𝑆𝑆�  𝑥𝑥 100 
 
Hence, as total assets begin to reduce and net income remain fixed, then return on assets 
will grow.  
 
There is evidence that colocation sites is on a growing trend as can be seen from the data 
obtained from MTN Nigeria shown below. 
 

 
 
Again, due to confidentiality issues, the researcher has excluded more explicit details. 
From this trend we can see that there is a growing trend in the use of colocation sites by 
MTN leading to a reduction in CAPEX spend employed by the company. Since, there is 
evidence of net income growth as obtained from MTN Annual results below 
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Source : MTN 2008 Annual Results 
 
Hence, from ROA formula above, there is proof that there is much more growth in Return 
on Assets(ROA) as MTN employs more and more of colocation BTS sites in its operations.  
 
Also, from Zain MTC annual results we can see its trend below. 
 

 
Source: Zain MTC 2008 Annual Results. 

 
Since, the trend of colocation of BTSs is also on the increase for Zain as with MTN, there is 
also a proof of better asset usage performance expressed as Return on Assets(ROA). 
Hence, these results show that there is strong correlation between infrastructure sharing 
and better assets usage.  
 
4.7.6  Infrastructure Sharing And Quality of Service 
 
The responses of the interview survey is as depicted below. 
 
This infrastructure sharing deal has negatively impacted on your customer 
service experience or quality of your service on your customer mobile 
phones, PDAs, etc end-user equipment. 

Answer Options Response 
Percent 

Response 
Count 

Strongly disagree 15.0% 3 
Disagree 45.0% 9 
Neutral(Can't say) 15.0% 3 
Agree 20.0% 4 
Strongly Agree 5.0% 1 

answered question 20 
skipped question 0 

 
And the data analysis using Microsoft Excel generated the output given below. 
 

64 
 



 
 
 
From this result we can see that 60% percent of respondents tend to agreement while 25% 
disagree and 15% are neutral having no idea about the subject matter.  
This hypothesis that infrastructure sharing would not lead to a degradation in quality of 
service is further upheld through the analysis of network performance of fifty(50) sites 
selected across MTN Nigeria where there is colocation and there is no colocation or site 
sharing. The results generated through FACTS are as depicted below. 
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Network availability is expressed in percentage and is defined as the ratio of available 
radio resources to total defined radio resources in the network. 
It is mathematically expressed, 
 
 
 

𝐴𝐴𝑟𝑟𝑂𝑂𝑂𝑂𝑆𝑆𝑂𝑂𝑛𝑛𝑂𝑂𝑆𝑆𝑂𝑂𝑂𝑂𝐴𝐴 =
𝑇𝑇𝑝𝑝𝑂𝑂𝑂𝑂𝑆𝑆 𝑂𝑂𝑟𝑟𝑂𝑂𝑂𝑂𝑆𝑆𝑂𝑂𝑛𝑛𝑆𝑆𝑂𝑂 𝑂𝑂𝑂𝑂𝑂𝑂𝑝𝑝𝑝𝑝𝑂𝑂𝑠𝑠 𝑠𝑠ℎ𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑆𝑆𝑆𝑆(𝑇𝑇𝑇𝑇𝑇𝑇)𝑝𝑝𝑂𝑂 𝐸𝐸𝑇𝑇𝑆𝑆
𝑇𝑇𝑝𝑝𝑂𝑂𝑂𝑂𝑆𝑆 𝑒𝑒𝑂𝑂𝑝𝑝𝑂𝑂𝑂𝑂𝑂𝑂𝑒𝑒 𝑂𝑂𝑂𝑂𝑂𝑂𝑝𝑝𝑝𝑝𝑂𝑂𝑠𝑠 𝑠𝑠ℎ𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑆𝑆𝑆𝑆(𝐸𝐸𝑇𝑇𝑇𝑇𝑇𝑇)𝑝𝑝𝑂𝑂 𝐸𝐸𝑇𝑇𝑆𝑆
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It is measured by RF engineers by looking at the traffic channel availability of the BTS 
sites. 
The traffic channels are the voice traffic bearing channels on the GSM frequencies that act 
as carriers for subscribers speech calls. For subscribers to have very good service quality 
at all times then these traffic channels need to be up and running 99 out of 100 times in a 
day. 
The average network availability per week for a very good quality of service is within the 
96-99.999% range.  
From the graph or trend analysis for colocation sites we can see that the quality or 
availability is near 99% most of the time. The spikes that is seen that drop downwards to 
zero show times when these sites went down due to electric power failures, generator 
failures or vandalizations and they remained down for longer periods due to lack of 
commitment from the site owner, whether MTN or Zain.  
When compared to BTS sites where there is no sharing as we see in the chart or trend 
below the first one, we see that there is little difference in network performance and the 
variations we see is as a result of difference in site management associated with the  
differences in key performance indices(KPIs) employed by both operators.  
Hence, these results tend to prove that infrastructure sharing would not lead to a 
degradation in service quality rendered by operators when efficiently managed.  
 
4.7.7  Infrastructure Sharing And Service Delivery/ Product Innovation 
 
The purpose of this sections was to verify or validate the hypothesis postulated that 
network infrastructure sharing leads to better service delivery by the network operator.  
The responses collated are as displayed using SurveyMonkey.com data analysis engine 
is as seen below. 
 

This collocation(or infrastructure sharing) pact has helped your organization improve 
on its service delivery through introduction of value added services(or introduction of 
innovative product) by means of using capital saved from otherwise new or 
Greenfield rollouts. 

Answer Options Response 
Percent Response Count 

Strongly disagree 5.0% 1 
Disagree 0.0% 0 
Neutral(Can't say) 35.0% 7 
Agree 55.0% 11 
Strongly agree 5.0% 1 

answered question 20 
skipped question 0 

 
 
In pie chart format, 
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In bar chart format, 
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As can be seen above, over 60% percent of respondents believe that infrastructure 
sharing will make capital available to enhance or improve service delivery of telecoms 
operators through the harvesting of funds that could have been sunk in new infrastructure. 
These funds can be ploughed back into new product or service development. Hence, 
these results or responses tends to justify the hypothesis that telecom infrastructure 
sharing would lead to better service delivery by telecom service providers. 
 
 
4.8 SUMMARY 
 
The summary of results of the hypotheses are as shown below. 
 

Hypothesis   
Final 
Result 

1 
Network infrastructure sharing results in a significant reduction in cost of network 
infrastructure rollout and capacity expansions for telecoms operators in Nigeria. 

     √ 
Accept 

2 
Network infrastructure sharing results in an improved efficiency in the utilization of 
telecoms infrastructure for telecom operators in Nigeria. 

     √ 
Accept 

3 
Network infrastructure sharing leads to a significant reduction in the operational 
expenditures (OPEX) dissipated for telecoms operators in Nigeria. 

     √ 
Accept 

4 
Network infrastructure sharing does not lead to degraded quality of service and customer 
usage experience for telecoms operators in Nigeria. 

     √ 
Accept 
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5 
Network infrastructure sharing will enable telecoms operators in Nigeria achieve and 
sustain competitive advantage through wider coverage and capacity at less costs. 

     √ 
Accept 

6 
Network infrastructure sharing would lead to improved service delivery by telecoms 
providers in Nigeria. 

     √ 
Accept 

7 
Network infrastructure sharing would positively impact (improve) new product 
development and service innovation for telecom providers in Nigeria. 

     √ 
Accept 
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CHAPTER FIVE : RECOMMENDATIONS AND CONCLUSIONS 

 
5.1  RECOMMENDATIONS 
 
This research explored the benefits of telecoms infrastructure sharing as a means by 
which telecoms operators in Nigeria can optimise their capital and operating expenses. 
The results obtained clearly supported propositions in literature reviews that operators can 
obtain 30-40%  savings on both their CAPEX and OPEX spendings by deciding to share 
telecoms infrastructure with other operators. The results of the research also provided 
evidence that fears of network performance degradation due to telecoms site sharing will 
not be necessary since major issues of network degradation can be handled by simply 
synchronizing site maintenance schedules and each party taking responsibility for the 
other’s equipment fault resolutions. It also proved that operators are able to achieve better 
competitive advantage through wider coverage in faster and cheaper ways by adopting 
infrastructure sharing in their business strategies.   
Infrastructure sharing in telecoms was also seen as a catalyst for better product/service 
innovations and new product developement depending on the company’s marketing or 
sales strategy.  
However, many experts have wondered at the trend of unwillingness to share 
infrastructure by some telecoms operators in Africa (CIPESA,2006). Hence, in Africa it is 
not uncommon to find three similar masts belonging to three different operators all 
crammed in the same 200 square metre area. It is also uncommon to find different telecom 
operators digging up roads in cities and along highways, each laying similar infrastructure, 
like fibre, to that of the other companies (CIPESA,2006). This does not auger well with the 
environment for the African people as these several cutting of roads and plenty of masts or 
towers make the government spend more on road budgets as well as making the skyline 
very untidy.  
Colocation or infrastructure sharing can also help regulators achieve improved customer 
service as the financial gains achieved by operators can be used to maintain their good 
employees, and add value to their services.   
Hence, the following recommnedations would be made using MTN-Zain Colocation case 
study for policy makers and other operators as a way of encouraging the infrastructure 
sharing trend in Nigeria. 
 
5.1.1  Increase in Commitment from the Regulators 
 
Some respondents interviewed expressed concerns about the lack of commitment shown 
by the regulatory body towards their infrastructure sharing arrangments. The telecom 
regulatory body in Nigeria, NCC can encourage infrastructure sharing trends by ensuring 
that terms of agreement are adhered to by both parties and ensuring that defaulting parties 
are penalized in forms of fines or surchaches. This would ensure better commitments by 
the colocating parties.  
Also, seeing that different operators set varying infrastructure rollout targets, it has also 
become necessary for the NCC to ensure that colocation plans are made by operators 
ahead of time to avoid such issues as unavailability of sharing resources when the desiring 
party appraoches the host party. This would ensure that operators make capacity 
available to other network operators as they rollout their private networks. 
 
5.1.2  Standardization of the Telecoms System Platforms 
 
There is the arguement by respondents interviewed or surveyed of different operators 
employing different suppliers and vendors in their value chains as a source of competitive 
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advantage. This leads to disparate systems specifications making it difficult to share 
infrastructure with other operators willing to share. Some perceive the others as using 
equipment of inferior quality and grade and since they feel this might bring down their 
compettitive advantage their often refrain from sharing infrastructure. This also can be 
reduced if the NCC begins to lay out policies that would ensure proper quality control and 
assurance on infrastructure deployed by all operators and also set quality standards for all 
vendors supplying telecoms equipment to Nigeria. This can be efficiently done via 
standards bodies such as the ISO(International Standards Organization) or 
SON(Stabdards Organization of Nigeria). This would ensure that there is near equality of 
system specifications and quality and this fear is eliminated or reduced to a bare minimum. 
 
5.1.3  Elimination of the Monopolistic Behaviours by the Regulator 
 
Some respondents believe that infrastructure sharing has also been discouraged in 
situations where a dominant or monopolistic player establishes a wide network and then is 
unwilling to share infrastructure with new entrants. Therefore, in order to break this 
anti-competition spirit among such big players the regulatory body such as the NCC will 
have to employ regulatory enforcements through penalties etc. Also, the Federal 
government can help remove these barriers by insisting through national policies that 
there should be no duplication of infrastructure in order to encourage operators to 
minimize waste and deploy infrastructure in underserved areas instead. 
 
5.1.4 Granting of More CollocationLicences to Third Party Companies 
 
The national regulatory authorities can also eliminate the issues of non-harmonization of 
standards in specifications among telecom operators through issuing colocation licenses 
to third party companies who would be allowed to maintain or build infrastructure as 
separate companies for companies desiring to share infrastructure. Hence, such issues as 
lack of commitment from the other party towards taking care of equipment belonging to the 
other will be eliminated. 
 
5.2  CONCLUSION 
 
 The following conclusions have been drawn from the results of this research. 
 
▪ Network infrastructure sharing leads to significant reduction in cost of network 
infrastructure rollout and capacity expansions for telecoms operators in Nigeria. 
 
▪ Network infrastructure sharing leads to an improvement in the usage efficiency of 
telecoms infrastructure for telecom operators in Nigeria. 
 
▪ Network infrastructure sharing leads to  significant savings in the operational 
expenditures (OPEX) dissipated by telecoms operators in Nigeria. 
 
▪ Network infrastructure sharing does not affect quality of service very adversely when 
properly managed by telecoms operators in Nigeria. 
 
▪ Network infrastructure sharing will enable telecoms operators in Nigeria achieve and 
sustain competitive advantage through wider coverage and capacity at less costs. 
 
▪ Network infrastructure sharing would lead to improved service delivery by telecoms 
providers in Nigeria. 
 
▪ Network infrastructure sharing can help telecoms operators in Nigeria achieve better 
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competitive advantage through new product development and service innovations. 
 
 
5.3 FURTHER RESEARCH AREAS 
 
This research explored the financial benefits that accrue from two major mobile operators 
in the Nigerian telecommunications industry and there is strong evidence that there are 
huge benefits resulting from the collocation arrangment by both companies. Further 
research can be conducted to see whether there can also be a beneficial relationship in a 
situation where one party in the collocation deal is a new entrant. In this situation, there is 
the challenge that the new entrant has no existing infrastructure for a site sharing or 
exchange system with the incumbent and hence there will be need to explore what models 
of sharing to adopt by both parties in such a business situation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

73 
 



 
REFERENCES 
 
 
Atril, P & McLaney, E (2008) Accounting and Finance for Non-Specialists(6th ed.) . 
Pearson Education: London. 
 
Bala-Gbogbo, E (2009) ‘Telecom Industry Operators Opt for Infrastructure Sharing’. 
Available from 
http://www.234next.com/csp/cms/sites/Next/Money/Business/5418647/story.csp 
(accessed 2009-08-20) 
 
Bhanu(2007) ’ Sharing of Telecom Infrastructure: Passive, Backhaul & Active’, November 
2007, pp. 1 – 10. 
 
BoozAllenHamilton(2007) ’Infrastructure Sharing: Opportunities and Threats for MENA 
Telecom Operators’ , Booz Allen Hamilton Consulting. Available from 
http://www.boozallen.com/news/29537171 
 
Capgemini(2009) ’Quest for Margins: Operational Cost Strategies for Mobile Operators in 
Europe’, Telecom & Media Insights(Issue 42), October 2009, pp. 1 – 15. 
 
Chanab L A et al (2007) ’Telecom Infrastructure Sharing: Regulatory Enablers and 
Economic Benefits’, Booz Allen Hamilton Consulting, December 2007, pp. 1 – 12. 
 
Chaudhry S (2007) ’Infrastructure Sharing in Telecom Networks – Indian Perspective’ , 
Telecom Regulatory Authority of India, New Delhi,June 2006, pp. 1 -27. 
 
CIPESA (2006) ‘The Case for Infrastructure Sharing in Africa’, Collaboration on 
International ICT Policy for East and Southern Africa. Available from 
http://www.cipesa.org/163 (accessed 2009-04-14) 
 
Dorward, L. A (2008) ‘Business Impact of Infrastructure Sharing’, Zain Government and 
Regulatory Affairs, October 2008, pp. 1 - 7. 
 
Ericsson(2204) ’The Beauty of Network Sharing’, Ericsson. Available from 
http://www.ericsson.com/solutions/news/2004/q1/20040202-network.shtml( accessed 
2009-10-26) 
 
Estache, A et al(2004) ’ An Introduction to Financial and Economic Modeling for 
Regulators of Transport Infrastructures’, World Bank, April 2004, pp. 13 – 25. 
 
FGN(2004) ’National Policy on Telecommunications’, Federal Government of Nigeria, 
January 2004, pp. 1 – 35. 
 
Frost and Sullivan(2008) ’ CAPEX in the African Telecommunications Market to 
Skyrocket’. Available from http://telecom.tekrati.com/research/9963 (accessed 
2009-10-26) 
Ghuari , P & Gronhaug K(2008) Research Methods in Business Studies, Pearson 
Education, London. 
 
Hussain F (2009) ’Examining the Benefits of  Infrastructure Sharing and How to Apply it 
Succesfully’, HeliosTowers.com, June 2009, pp. 1 -18. 
Kuropatwa, H (2009) ’Network Sharing in LTE Deployment. It’s a no brainer. Isn’t it?’, 

74 
 



Ventura Partners, October 2009, pp. 1 – 15. 
 
Meru(2008) ’A Total Cost of Ownership Analysis of the Meru Virtual Cell Wireless LAN 
Architecture’, Network Strategy Partners, LLC,March 2008, pp. 1  - 12. 
 
MTN (2008) ‘MTN Group 2008 Final Audited Results for the Year ended 31 December 
2008’, MTN Group, South Africa, pp. 1-22. 
 
 NCC (2004) ‘Trends in Telecommunications Markets in Nigeria: 2003 -2004’, Nigerian 
Communications Commission. Available from http://www.ncc.gov.ng   (accessed 
2009-10-20). 
 
NCC(2006) ’Determination of Interconnect Rate – Issued by Nigerian Communications 
Commission’, Nigerian Communications Commission, June 2006, pp. 1 – 31. 
 
NCC(2006) ’Guidelines on Collocation and Infrastructure Sharing’ , Nigerian 
Communications Commission, pp.1-13. 
 
Onwurah, C(2008) ’ Infrastructure Sharing – Promoting Competition In Next Generation 
Fixed Access’, OFCOM, pp. 1 -33. 
 
Parker, J(2004) ’ Planning a Cost Effective 3G Base Station Strategy’, Coleago Consulting 
Ltd, March 2007, pp. 1 – 32. 
 
World Bank (2008) ’A Brief Introduction to Modeling for the Regulation of Transport 
Infrastructure’, World Bank, pp. 10 -15. 
 
Zain(2008) ‘ Zain MTC  Group 2008 Annual Report’, Zain MTC Group, pp.1-94. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

75 
 



APPENDIX A - INTERVIEW GUIDE 
 

 

 
 
School of Management 
       Blekinge Institute of 
Technology 
 
Introduction 
 
I am an MBA student at the Blekinge Institute of Technology and I am 
currently doing a research in the telecoms industry to evaluate Collocation, 
otherwise known as Infrastructure sharing as a means or strategy for Cost 
optimization and revenue generation for telecoms providers in Nigeria. 
 
I crave your indulgence to give have at least 60 minutes of your time. 
 
I understand the confidentiality issues attendant on this kind of research and 
have made it an anonymous survey and I also guarantee that information 
sourced from this survey would not be used unethically for the benefit of any 
specific operator. 
 
 
 
 
 
Company Name 
 
 
 
Job Designation 
 
 
 
Job Background /Responsibilities 
 
 
 
 
 
 
Extent of Involvement in Collocation 
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Purpose of Interview 
 
 
For the purpose of this study, telecoms infrastructure sharing is an arrangement 
whereby two or more telecom service providers (or operators) can agree to share 
passive or active infrastructure for the purpose of enhancing their business 
objectives and operations. 
Passive infrastructure refers to all non-electronic components of a cell or BTS site 
such as towers, shelters, air conditioning equipment, diesel electric generator, 
battery, electrical supply, technical premises, easements and pylons. 
Active infrastructure sharing involves sharing of electronic components such as 
electronics equipment, antennas, switches, BTS, microwave radios, and transceivers 
used for telecom signal processing. 
Presently your company (MTN/Zain) shares telecommunications infrastructure 
with another operator (MTN/Zain) in an arrangement called Collocation. 
 
Questions 
Q1. Presently what kinds of infrastructure does your organization share with 
MTN/Zain? 

 Towers 
 Technical Premises (Space in buildings) 
 Fibre (Right of Way) 
 Electric generators 
 BTS equipment 
 Switches 
 Trenches 
 Shelters 
 Microwave equipment 
 Antennas 

Others (Please specify) 
 
 
 
 
 
Q2. Please can you share with me the benefits of this infrastructure or collocation 
arrangement that you currently have with MTN or Zain? 
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Q3. Please what model of infrastructure sharing agreement does your company have 
with MTN/Zain? 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Q4.  Network infrastructure sharing (also known as Collocation) has helped your 
company achieve a significant reduction in its cost of rollout (or capital expended or 
invested). 

 Strongly disagree 
 Disagree 
 Neutral (Can’t say) 
 Agree 
 Strongly agree 

 
If yes, in how or in what ways 
 
 
 
 
 
 
 
 
 
Q5.  This collocation or infrastructure deal has enabled your company to efficiently 
utilize its fixed assets such as BTS, Towers, Antennas, Floor space, electric 
generators, air conditioners, ducts, trenches, or other infrastructure. 

 Strongly disagree 
 Disagree 
 Neutral (Can’t say) 
 Agree 
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 Strongly agree 
 
In what ways? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q6.  The collocation deal between MTN and Zain has helped your organization 
deploy network coverage faster, and helped achieve competitive advantage. 

 Strongly disagree 
 Disagree 
 Neutral (Can’t say) 
 Agree 
 Strongly agree 

 
In what ways? 
 
 
 
 
 
 
 
 
 
 
 
Q7. This collocation (or infrastructure) pact has helped your organization improve 
on its service delivery through introduction of value added services (or introduction 
of innovative product) by means of using capital saved from otherwise new or 
Greenfield rollouts. 

 Strongly disagree 
 Disagree 
 Neutral (Can’t say) 
 Agree 
 Strongly agree 
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Please in what ways? 
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APPENDIX B – DRAFT COLLOCATION CONTRACT 
 
 

DRAFT CO-LOCATION AGREEMENT 
 
 
 
 

BETWEEN 
 
 
 

ABC NIGERIA COMMUNICATIONS LIMITED 
(Hereinafter referred to as “ABC”) 

 
 
 
 

AND  
 
 
 
 

  XYZ TELECOMMUNICATIONS LIMITED 
(Hereinafter referred to as “XYZ”) 

 
 

 
 

 

 
 
 
 
 
 
 
 
 

81 
 



 
 
 
TABLE OF CONTENTS 
 
Clauses         Page No. 
 
1. Interpretation        3   
2. Introduction        4                                                              
3. Co-Location        4 
4. Duration         4 
5. Access, Safety and Security at Site     5 
6. Maintenance        5 
7. Standards/Quality Control     5 
8. Indemnity and Limitation of Liability     6 
9. Force Majeure        6 
10. Miscellaneous        6 
11. Termination        7 
12. Severability        7 
13. Cession         8 
14. Dispute Resolution       8 
15. Confidentiality        8 
16. Notices and domicillia       9 
17. Whole agreement        10 
18. Variation         10 
19.  Governing Law        10 
20.   Set-off         10 
 
Annexure 2        12 
 
 
 
 
 
 
 

82 
 



MASTER CO-LOCATION AGREEMENT 

 

THIS MASTER CO-LOCATION AGREEMENT is made on the 1st day of December 2004 
 

BETWEEN 
  

ABC NIGERIA COMMUNICATIONS LTD, a Company incorporated in Nigeria, and having its 
principal business address at ABC House, 100 ABC Street, ABC Island, Lagos (hereinafter 
referred to as “ABC”) of the first part 
 
AND 
 
XYZ  LIMITED, a Company incorporated in Nigeria, and having its principal business address at 
200 XYZ Way, XYZ Area, Lagos (hereinafter referred to as “XYZ”) of other part 
 
 
1 INTERPRETATION 
 
1.1 The headnotes to the paragraphs in this agreement are for reference purposes only and 

shall not affect the interpretation of any part thereof. 
 
1.2 Words importing the singular shall include the plural and vice versa and the words 

importing one gender shall include the other gender. 
 
1.3 ‘Co-Locate’ means sharing of sites, towers and other facilities including ground space 

within specified premises. 
 
1.4 ‘DML’ means Digital Mobile Licence. 
 
1.5 ‘NCC’ means Nigerian Communications Commission. 
 
1.6 ‘Co-locator’ means the Party who has requested the other Party holding the lease of the 

Site for co-location 
1.7 ‘Locator ‘ means the party who holds the lease of the site requested by the  
            co- locator for co-location 
1.8 ‘Parties’ means XYZ and ABC 
 
1.9 All references to the parties shall include XYZ’and or ABC’s employees, workmen and any 

sub-contractor employed by or the agent of XYZ and or ABC. 
 
 
2.0 The Annexures to this agreement form an integral part hereof and words and expressions 

defined in this agreement shall bear, unless the context otherwise requires, the same 
meaning in such Annexures. 
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2 INTRODUCTION 
2.1 XYZ Telecommunications Ltd is licensed by the NCC under the NCC Act No. 75 of 1992 

to provide………………………………. …………………………………services. 
 
2.2 ABC is licensed by the NCC under the NCC Act. No. 75 of 1992 to build and operate a 

National digital mobile communications network  
 
2.3 The Parties have, for the purpose of providing their licenced services acquired several 

sites on which they have installed infrastructure and equipment including but not limited to; 
towers, Radio Antennas, Base Stations and Power Generators. 

 
2.4 The Parties have requested site-sharing arrangements with each other to co-locate their 

equipment and have agreed to the use of their respective structures and sites under the 
following terms and conditions.  

 
3 CO-LOCATION 
 
3.1 This Agreement shall set out the terms and conditions of the Co-Location provided that 

nothing herein shall be construed as an undertaking by either Party to   co-locate the 
co-locating Party at any or all of its sites. 

 
3.2 The Parties have agreed that co-location shall be on a site-by-site basis subject to either 

party’s approval and availability of co-location resources. The details and terms of any 
agreed co-location shall be more particularly described in the form of Annexure 1 of this 
Agreement.  

 
 

4 DURATION 
 
4.1 Notwithstanding the date of signature hereof, this Agreement shall commence on the 1st 

day of December 2004 and shall endure until the 30th of November2006, unless 
terminated by either party upon 30 (thirty) days written notice to the other party or unless 
terminated earlier in terms of the provisions set out  in clause 13 provided that the terms 
and conditions shall continue to apply to any unexpired co-location agreement pursuant to 
Annexure 2 

 
4.2 This Agreement may be renewed for a further term of (1) one year on terms to be agreed 

upon by the parties, provided either Party gives a notice of three (3) months before the 
expiration of the current term as contained under this Agreement. 

 
4.3 The Parties shall not enter into any sub co - location or similar agreement with a third party 

in respect of the Sites covered by this Agreement and the breach of this provision shall be 
a ground for summary termination of this Agreement. 

 
4.4 The rent payable as specified in Annexure 2 of this Agreement has been agreed by the 

Parties to be benchmarked in U.S Dollars payable in Naira at the prevailing Central Bank 
of Nigeria exchange rate applicable on the date of payment. 
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5 ACCESS, SAFETY AND SECURITY AT SITE  
 
5.1 The Locator shall grant to a nominated representative of the Co-locator   access to the 

site, on pre-agreed times accompanied by an authorised representative of the Locator. 
The parties also agree to be bound by, and shall conform to each other’s rules and 
guidelines on site access, security, safety, health and environment. The Parties shall also 
agree not later than 30 days after the execution of this Agreement a procedure for access 
and entry onto the site in the event of an emergency. 

 
5.2 The Co-locator shall not do or permit to be done anything on the Site which may be or 

become a nuisance or annoyance to the occupiers of the neighbouring premises or which 
may lead to the forfeiture of the Locator’s lease of the Site. 

 
6 MAINTENANCE 
 
6.1 Each Party shall be responsible for installing its equipment on the site, and carrying out 

scheduled periodic maintenance on its equipment, provided prior notice of such 
maintenance is given to the authorised representative of the Locator before such periodic 
Maintenance is carried out.  

 
6.2 The Locator shall be responsible for the maintenance of common areas. 
 
6.3 The Co-locator shall in the case of such scheduled maintenance in 6.1 above, make 

available to the Locator through its authorised representative, a schedule of activities to 
be carried out by it in advance.  

 
6.4 In the event of a fault with the Co-locator’s equipment, the Co-locator shall follow the 

fault notification procedure to be agreed upon by both parties to enable the Locator Party 
authorise requisite access to the site. 

 
 
7 STANDARDS/QUALITY CONTROL 
 
7.1 The Parties shall, at their own cost and expense, take whatever steps that are necessary 

to ensure that the fulfilment of their respective obligations and exercise of their respective 
rights in terms of this Agreement will not endanger the health and safety of any party 
including, without limitation; employees, agents, directors, sub-contractors and 
customers, and in this respect each Party shall be responsible for the safe operation of the 
equipment comprising such Party's equipment on the site. 

 
7.2 Neither Party shall act or omit to act in any way likely to injure or damage any person, 

property or Network of the other party, or cause the quality of either party’s Network 
Services to be impaired or interrupted in any manner whatsoever and both parties hereby 
irrevocably authorise the other party to dismantle any equipment which in its opinion is 
responsible for the impairment, degradation or interruption of the other Party’s Network.  

 
 
8 INDEMNITY AND LIMITATION OF LIABILITY 
 
8.1 The Co-locator specifically indemnifies and holds the Locator and all officers, directors, 

and employees of such Locator harmless from and against any and all claims, demands, 
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actions, losses, damages, assessments, charges, liabilities, costs and expenses 
(including but without limitation: attorney’s fees and disbursements, penalties and interest) 
which may at any time be suffered or incurred by or be assessed against the Co-locator on 
account of or in connection with: 

 
a. Any default or breach committed by the Co-locator under this Agreement. 
b. Any negligent acts or omissions of the Co-locator in connection howsoever with this 

agreement. 
 
8.2 The Locator shall not be liable for any loss, claim, action, expense, damage or injury 

suffered or sustained by the Co-locator pursuant to entering into this Agreement or as a 
result of the co-location whether direct or indirect, consequential or contingent and 
whether foreseeable or not.  In particular, the Locator shall not be liable for any financial 
loss, loss of business, profit, savings, revenue, or goodwill suffered or sustained by the 
Co-locator. 

 
 
9 FORCE MAJEURE 
 
9.1 Neither party to this agreement shall be liable for any failure to fulfil its obligations 

hereunder where such failure is caused by circumstances outside the reasonable control 
of such party, including, without limitation, any Act of God, insurrection or civil disorder, 
war or military operations, national or local emergency, acts or omissions of Government, 
labour disputes of any kind (whether or not involving the Party's employees), fire, lightning, 
explosion or any other such cause (each an “event of force majeure”). 

 
9.2 The Party affected by the event of force majeure shall promptly notify the other Party in 

writing of the estimated extent and duration of such inability to perform its obligations. 
 
9.3 Upon cessation of circumstances leading to the event of force majeure, the Party affected 

by such event of force majeure shall promptly notify the other of such cessation. 
 
 
 
10 MISCELLANEOUS 
 
10.1 The Parties hereby covenant with the intent that the obligations created shall continue 

throughout the term of this agreement: 
 

a. To ensure that its duly authorised personnel do not in any manner conduct themselves 
and carry out their operation in any manner likely to jeopardise the other party’s 
operations 

 
b. Not to use the equipment being co-located on the sites for the provision of any illegal 

or unlicensed telecommunications service 
 
10.2 The Locator shall upon receipt of payment by the Co-locator of all charges set out in 

Annexure 2 of this Agreement, delineate and put the Co-locator in occupation and provide 
the agreed co-location services more particularly described in annexure 2 

 
10.3 The Co-locator   shall ensure that all the equipment to be co-located on the said sites 
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are comprehensively insured and such insurance shall cover injury to the Locator’s 
employees, subscribers and other persons lawfully on the requisite site, damage to 
property or death resulting from any of the aforesaid. 

  
10.4 It is hereby expressly declared that the co-location services being provided by either party 

as contained in this agreement, are only for the purpose of co-locating equipment on the 
said premises and do not imply in any manner that both parties are jointly carrying on 
telecommunications business. 

 
 
 
11 TERMINATION 
 
 
11.1 This agreement may be terminated at the instance of either party at anytime by giving one 

month’s notice to the other party in the event of the breach of the terms and conditions 
herein stated, or if any of the parties to this agreement: 

 
11.2 fails to pay any amount due by it in terms of this Agreement by the due date and fails to 

remedy such breach within 21 days of a written notice to do so; or 
commits a breach of any other provision of this Agreement and fails to remedy such 
breach within 15 days of written notice to do so; 
 
Provided that upon the termination of this agreement for any reason whatsoever, all 
amounts owed by any of the  parties to the other party, shall immediately become due 
and payable. 
 

11.3  This agreement may be terminated if the Co-locator loses his license to operate a National 
digital mobile communications network or is liquidated whether provisionally or finally or 
steps are taken for the winding up of the Co-locator. 

 
11.4 In the event that the agreement is terminated, the Co-Locator shall be required to remove 

all and any of its equipment on the Locators site within a period of 90 days from and 
including the date of the said termination failing which the Locator shall be entitled to 
remove such equipment belonging to the Co-locator and any cost arising there from, shall 
be borne by the Co-locator. 

 
 
12 SEVERABILITY 

If any term, condition, agreement, requirement or provision contained in this Agreement is 
held by any court having jurisdiction to be unenforceable, illegal, void or contrary to public 
policy, such term, condition, agreement, requirement or provision shall be of no effect 
whatsoever upon the binding force or effectiveness of the remainder of this Agreement. 

 

13 CESSION 
No Party shall cede, assign, transfer, encumber or delegate any of its rights or obligations 
in terms of this Agreement without the prior written consent of the other Party and such 
consent shall not be unreasonably withheld 
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14 DISPUTE RESOLUTION 
 

The laws of the Federal Republic of Nigeria shall govern this Agreement. 
 

In the event that any dispute arises out of or in relation to this Agreement, which cannot be 
amicably resolved between the Parties within fifteen (15) days after the occurrence of 
such dispute, then either Party may refer such dispute to arbitration upon giving the other 
Party fifteen (15) days written notice. The arbitration proceedings shall be conducted by a 
single arbitrator appointed in accordance with the provisions of the Arbitration and 
Conciliation Act, Laws of the Federation of Nigeria, 1990 or any amendments or 
re-enactments thereof utilising the rules contained in the said Arbitration and Conciliation 
Act. The arbitration venue shall be Lagos, Nigeria. 

 
15 CONFIDENTIALITY 
 
15.1 The Parties undertake that they will use all reasonable endeavours to keep and procure 

that their directors, employees, agents and sub-contractors shall keep secret all 
Confidential Information and will not disclose such Confidential Information to any third 
party. 

15.1.1               The provisions of clause 15 shall not apply to information which: 
 
15.1.2  is in or comes into the public domain other than by default of one of the Parties; or 
 
15.1.3     is or has already been independently generated by the Party disclosing such 

information; or 
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15.1.4 is disclosed to satisfy a legal demand by a competent court of law or    
government body; or 

 
15.1.5 is in the possession of or is known by the receiving Party prior to its receipt from the 

disclosing Party; or 
 
15.1.6 is authorised to be disclosed by the disclosing Party in writing but then only to the 

extent of the authority given; or 
 
15.1.7 is properly disclosed pursuant to and in accordance with the licence or any licence 

granted to ABC or XYZ, or in accordance with any relevant statutory obligation.  
 
15.2 The provisions of this clause will apply with effect from the Effective Date until 60 months 

after the date of termination or expiry of this Agreement. 
 
 
16 NOTICES AND DOMICILIA 
 
16.1 The Parties choose as their domicilia citandi et executandi their respective addresses set 

out in this clause for all purposes arising out of or in connection with this Agreement, at 
which addresses all processes and notices arising out of or in connection with this 
Agreement, its breach or termination may validly be served upon or delivered to either of 
the Parties. 

 
16.2 For the purposes of this Agreement the Parties' respective addresses shall be- 
 
16.3 As regards ABC: 

 
ABC Communications Nigeria Ltd 
ABC House (7th Floor), 100 ABC  
Street, ABC Island, Lagos  
 
Authorised Representative: ABC Rep  
 
 

16.4 As regards XYZ: 
 
XYZ Telecommunications Limited  
200 XYZ Way, 
 XYZ Place, Lagos  
 
 
Authorised Representative: _______________________ 

 

or at such other address, not being a post office box or poste restante, of which the Party 
concerned may notify the other Party in writing. 

 

16.5 Any notice given or other document sent in terms of this Agreement shall be in writing and 
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shall– 
 
16.6 if delivered by hand be deemed to have been duly received by the addressee on the date 

of delivery; 
 
16.7 if transmitted by facsimile be deemed to have been received by the addressee the day 

after dispatch. 
 
16.8 Notwithstanding anything to the contrary contained in this Agreement, a written notice or 

communication actually received by one of the Parties from another including by way of 
facsimile transmission shall be adequate written notice or communication to such Party. 

 
 
17 WHOLE AGREEMENT 

This Agreement constitutes the whole Agreement between the Parties as to the subject 
matter of this Agreement and no agreements; representations or warranties between the 
Parties other than those set out herein will be binding on the Parties. 

 
18 VARIATION 

No addition to, variation, consensual cancellation or novation of this Agreement and no 
waiver of any right arising from this Agreement or its breach or termination shall be of any 
force or effect unless reduced to writing and signed by both Parties or their duly authorised 
representatives. 

 

19. GOVERNING LAW 

 This agreement shall be governed by the laws of the Federal Republic of Nigeria 

 

20.  SET OFF 

If any of the parties to this agreement at any time owes any amounts to XYZ/ABC, the 
parties hereby authorise XYZ/ABC to set-off such monies owed against any amount owed 
to XYZ/ABC by the defaulting party and vice versa. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
Thus done and signed at Lagos on this…….. Day of ……………….2004. 
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As Witnesses: 
 

 
1 _______________________________ 

 
2.    _______________________________ 
 

   
…………………………………  

  ABC Nigeria Communications Ltd.  
      Full Name: 
      Capacity: 
 

Thus done and signed at Lagos on this………………. Day of ……………….2004 
 
 
 
 
As Witness: 
 
1.    _______________________________ 

 
2.    _______________________________ 
 

   
………………………………… 

 XYZTELECOMMUNICATION LIMITED.  
      Full Name: 
      Capacity: 
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ANNEXURE 1 
 

PAYMENT TERMS 
 
The Co-Locator shall pay the sums specified in the schedule below on a site-by-site basis for the 
co-location service or services provided by the Locator: 
 

(a) Tower, Power and Shelter…………………US$3,500.00 per month 
(b) Tower & Power……………………………US$3,216.11 per month 
©Tower……………………………………….US$963.47 per month 

 
The payment shall be made annually in advance and such payment shall be exclusive of 
withholding tax. 

 
The payment term shall be 30 days from the date of receipt of the invoice from the Locator. 
 
Either party may from time to time review the payment terms agreed upon under this agreement. 
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ANNEXURE 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Commencement Date: …/………../………. Expiry Date: 
…/…………../……… 

Locator 

Co-locator 

Site Address 

Coordinate(s)  

Services To Be  
Provided 

Tower, Power & Shelter  

Tower & Power  

Tower  

Others  

Equipment to be Co-located  

Consideration (N) 

Date of Renewal Notice  
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APPENDIX C – BTS SUBSCRIBER CAPACITY CALCULATION 
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