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The telecom industry is one of the fastest-growing industries worldwide. Such
development has created new activities that overlap with other industries, e.g.,
construction. This paper investigates the risks in mobile telecom projects in Egypt,
where the authors work or have previously worked, and how they differ as per the
prime project’s type and characteristics. While most telecom sites have a similar
construction sequence, i.e., from site acquisition to broadcasting the services, they still
differ in their characteristics. Following an extensive literature review and interviews
with various stakeholders in the telecom site deployment process, four project types
were identified. Each was recognized to have special characteristics that influence the
risks that could arise in this particular type. Questionnaire surveys were prepared and
disseminated to examine the risks in the four types and the severity recognized in each.
A comparison is made to identify the similarities and differences. A critical discussion
follows to clarify the results.

Keywords: Risk management, Risk analysis, Mobile telecom sites (MTS),
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1 INTRODUCTION

The mobile broadband is the fastest-growing technology in history, according to a
Broadband Commission report (2013). The tremendous sales and usage of mobile
phones, along with the marriage of voice, data, and online connectivity in one small set,
has led to cell sites becoming more congested. This paper investigates the risks in
deploying mobile telecom sites (MTS), e.g., transmission sites connecting sites with no
direct Line of Sight (LOS), cell sites using different Radio Frequencies (RF), and
repeater sites using similar frequencies (Lee and Shin 2010).

Egypt, where this research was conducted, has been ranked as one of the top 5
countries worldwide in terms of new mobile subscriptions in Q3 2013 (Ericsson 2013).
More sites and innovative deployment solutions are needed to meet such a strong
demand. Although all sites go through similar phases from site acquisition to
construction and installation, integration into the network, and finally broadcasting the
services, risks may strongly differ from one project to another according to the
dominant project’s characteristics and site conditions. Studying these characteristics
and identifying the project’s inherent risks is essential to prepare an effective risk
management plan.
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2  MTS PRIME TYPES AND CHARACTERISTICS

There are several factors that may affect the telecom site deployment process, such as
its location, client/end user requirements, the main purpose of the MTS, the requested
key performance indicators (KPIs), etc. Further, an MTS can be either outdoors or
indoors. With regard to the geographical radio-coverage area, the classification can be
macro, micro, pico, and femto (NSN 2011, Jain et al. 2011, Fujitsu 2013). With such
diversity, an extensive literature review and several interviews with MTS deployment
experts were conducted by the authors. With regards to project characteristics and their
impact on projects risks, the research found that there are four main types of projects:

2.1 Project Type A (PTA)

PTA mainly concerns micro and pico indoor sites, placed in confined locations such as
offices, elevators, hyper-markets, airports, etc. According to Ericsson (2013), it is
estimated that the majority of traffic served over mobile networks originates and/or is
consumed indoors. Deployment of PTA is typically handled in an expedited manner,
especially that it may be a result of a VIP customer complaint. Micro sites’ typical
positioning is below roof tops (RT) (Laiho et al. 2006). PTA antennas are relatively
closer to the human element than other project types. IFC (2007) recommends
camouflaging antennas or disguising alternatives to mitigate the visual impact and
health concerns to the audience. Higher technical expertise is needed for PTA. Non-
conventional transmission solutions are not uncommon, e.g., High-bit-rate Digital
Subscriber Line (HDSL), laser-generated light pulses down the fiber cable, etc. (Winch
1998).

2.2 Project Type B (PTB)

This type of projects is associated with Greenfield (GF) macro sites, and provides the
broadest geographical cell coverage. Such MTSs are mostly located in uninhabited or
less inhabited regions, e.g., inter-city highways, deserts, etc., ETSI (1998). PTB sites
need more strategic resource planning due to challenges with logistics and equipment
mobilization. Working at far distances may exhibit conflicts/difficulties with locals (for
instance, desert Bedouins). Shortages of proper medical clinics and first aid are not
uncommon. Further, PTB towers are the highest in the mobile network, thus requiring
special safety procedures when compared to other project types. Working at heights
necessitates implementation of a fall protection program and a backup strap when
operating power tools (IFC 2007). Due to harsh weather, the tower should be properly
galvanized before being transported to site. The risk of not finding qualified tower
riggers or contractors is high, so prior agreements should be made during planning.
Also, in PTB, the chance of encountering some nearby military establishments in Egypt
is much higher, which requires army approvals for work.

2.3 Project Type C (PTC)

This type can be considered the cornerstone of MTS and the most widespread. PTC
involves projects in clustered and populated areas, such as cities, towns, villages and
their surroundings. PTC sites are outdoors and can be either macro or micro. Unlike
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the previous two types, the possibility of suspending the site deployment process is
much higher, due to the concerns of neighboring residents and subsequent actions in
regards to the planned MTS establishments. In Egypt, the National Telecom
Regulatory Authority’s (NTRA) protocol is more demanding for PTC than other types.
If violated, the project faces suspension. In comparison with PTA and PTB, PTC
projects can largely be affected by political unrest, demonstrations, and strikes.

2.4 Project Type D (PTD)

Egypt is a country of significant historical heritage. Mabile network operators (MNO)
cannot exclude such locations from proper coverage, but at the same time must preserve
their historical identity. The outdoors PTD are mostly macro sites, whether GF or RT.
One of the main characteristics of PTD sites is its great reliance on camouflaging.
Camouflaged structures take the form of flag poles, lamp posts, Roman pillars, obelisks,
palm trees, etc. Antennas are hidden behind artificial coverings. Special equipment is
typically needed and the installations require highly proficient technicians and riggers.
As PTD are mostly deployed at tourist resorts, sightseeing monuments, heritage and
cultural locations, etc., work hours and mobilization routes are highly restricted.

3 PRELIMINARY RISK IDENTIFICATION AND QUALITITAIVE
ANALYSIS

Some degree of risk always exists in a project (Kerzner 2003). Hence a proper risk-
management process starts with identifying the potential risks to influence project.
Risk identification is the process of determining which risks may affect the project and
documenting their characteristics (PMI 2013).

Interviews were held with several domain experts in Egypt to discuss the risks of
deploying MTS. The unstructured/semi-structured strategy was adopted in order to
give interviewees space to express their opinions and reflect on their experiences in
regards to the subject matter. Experts represented different stakeholder groups,
including MNO engineers, civil consultants, and contractors.

A global risk list was constructed and used to develop a questionnaire form to
consolidate the findings of this research stage. A questionnaire survey inquired about
the likelihood and impact of each risk in the global list using a 5-point Likert scale, i.e.,
very high (VH), high (H), moderate (M), low (L) and very low (VL). The survey was
conducted in mid-2012. A total of 39 respondents sent back their feedback and analysis
followed. Based on Heldman (2005), a risk score (RS) was calculated as follows:

RSi = [_| X O_i (1)

where, RS; is the Risk Score for risk i, /; is the mean degree of Impact for risk i, O; is the
mean probability of Occurrence for risk i. Full details of the analysis can be found in
other publications by the authors. Based on the criterion of 3-Sigma, 68% of risks can
be considered for further analysis. Risks with the highest RS values—that is, a total of
30 MTS-related risks—were selected. The Relative Standard Error (RSE) was less than
25% for all results, which is acceptable according to the Australian Bureau of Statistics
(ABS 2005). It is understandable that these risks still differ when factoring in the prime
project type and conditions.
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4  RISK MAPPING ONTO MTS PROJECT TYPES

To better understand the mapping of risks to each of the four project types presented
earlier, a second questionnaire survey was conducted. The purpose was to inquire
about the relevance of each identified MTS risk to the four project types in question.
The link was described as being one of the four descriptors: Common, Sometimes,
Rare, or Not Applicable (N/A). Based on the 3-Sigma rule, “Common” assumes the risk
to appear more than six times in ten sites, “Sometimes” assumes three to six times every
ten sites, and “Rare” to associate with two or less occurrences every ten sites. Results
of the second questionnaire are presented in Table 1.

Table 1. Project types and risks relation.

oY RiskName PTA PTB PIC PID
R11  Wars, strikes, or demonstrations at nearby sites. N/A N/A Somstimss  Rars
El2  Military delay to 1ssue permts. N/A Commen — Rare Fare
R13  Military refusal of permits. N/A Somestimes  Fare Bare

22 Stop workmg order. due to police reports submission. N/A NiA Sometimez  Fare
F24  NTRA certificate notissued due to protocol viclztions. Rare Rars Rars Bare
E31  People /residents’ resistamcs or opposition to telecom site. Rare N/A Common — Fare
R32  Extrz charges znd specizl trezment for Bedoums nearby. N/A Commen — Rare Sometimes
B34  Need for special camouflages. Sometimes MN/A Rars Sometimes
F43  NoLme of Sight dus to environmentz] factors. N/A Somstimes FRare Bare
B31  Unzaceeptzble lease rentz] value Rare Rars Sometimes  Sometimes
B32  Increzse i price of materizls. Rare Rars Sometimes  Sometimes
B33  Currency exchange rate fluctuations. Bare Bare Bare Sometmmes
R62  Buildmg structurally unsafe N/A N/A Rars Bare
E63  Unsafe destmation tower. Fare Rars Rare Bare
E71  Special excavation equipment'methods N/A Rars N/A Sometimes
R72  Need of telescopic boom crane. N/A N/A Bare Commeon
R73  Generztors required. N/A Commen Sometimes  Sometimes
E74  Specia telecom equipment devices required. Fare Rars Somstimes  Commeon
R3.1  High VSWE. occurrence. Bare Bare Sometmes  Fare
R82  Low quality of installation materials. Rare Sometimes  Sometimes  Fare
R83  Matenals shortage. Sometimezs  Rare Rare Sometimes
E34  Faulty telecom equipment. Bare Bare Sometmes  Rare
R36  Special mstellation of camouflage. Commen  NA N/A Sometimes
E37  Weak tower galvamzation. N/A Rars Rare Bare
F22  Suppliers or vendors or subcontractors late delivery. Fare Somestimes  Sometmes Fare
F93  Unavalability of first zid. Bare Sometimes  Sometmes Fare
R24  Unprofessionsl management teams. Fare Sometimes  Sometimes  Fare
R10.1 Low productivity rate. Rare Sometmes  Sometmes Fare
R102 Insufficient experience. Sometmes  Rare Rare Sometmmes
R103 Unavailsbility of skilled lzbor. Fars Commen Sometimes  Sometimes

The majority of risks (16 risks) were shared between the four types but with
different levels of significance. Further, 6 risks overlapped between PTB, PTC & PTD
and 3 risks between PTC, PTD & PTA. Meanwhile, 4 risks overlapped between PTC
and PTD, whereas just one risk, R7.1, was shared between PTB and PTD.
Representing Table 1 in four radar charts, Figure 1, it can be seen that all risks are
present in PTD, while the most “N/A” risk status exists in PTA. The highest count of
“Common” status was found in PTB.

Some risks are worth discussing. For instance, R10.3 is considered rare in the case
of PTA, as specialized teams are typically assigned and the duration of any PTA is
relatively shorter than the other types. This allows teams to shift smoothly and quickly
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to new sites. The only common risk in case of PTA was R8.6 (which concerns
camouflaging). Strict client requirements and always attempting to avoid visual
nuances drives the project team to act more creatively, including the use of
camouflaging. A telescopic boom is usually needed in PTD sites. They have a high
rental cost, and proficient crane operators are needed to prevent any damage during
installation. Such risk is not applicable for PTA and PTB, while it is considered rare
for PTC.

A common risk in the case of PTC was public resistance to site deployment, while
this risk was N/A in PTB. However, the latter type faces another risk related to
Bedouins. The risk of building unsafe structures (R6.2) was considered N/A for PTA as
well as PTB, while rare for PTD.
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Figure 1. Radar charts for risks at each project type.
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5 CONCLUDING REMARKS AND RECOMMENDATIONS

There are four basic project types for deploying mobile telecom sites in Egypt. This
classification is not only based on technical aspects, e.g., tower type, method of
installation, etc., but rather on the project context as a whole. There are other types that
may present as subcategories, for instance, Cell-on-Wheel, inter-operator site sharing,
and so forth.

In Egypt there is a lack of project record keeping. Organizations involved in the
process of deploying MTS need to devise better means for knowledge transfer amongst
projects. Also, effort must be made to collate lessons learned from past projects, so the
knowledge can be made available to those involved in an MTS project. This will help
us understand the types of risks encountered and shed light on the best strategies for
their handling and management.
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