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ABSTRACT 

The study was aimed at assessing the impact of network outage on the Value Added 

Services (VAS) particularly Mobile-Pesa (M-Pesa) among other (VAS) offered by 

Vodacom network operator in Tanzania. The study was conducted in Ilala municipal in 

Dar es Salaam Tanzania. The basic parameters used to assess the network availability 

were Mean Time To Repair (MTTR), Call Setup Success Rate (CSSR) and Total User 

Outage Time (TUOT).  

The parameters like the time to get response from the operator, the time to accomplish one 

successfully M-Pesa  transaction and  the number of call attempts managed to make a 

successful call for M-Pesa were also used to measure the customer level of satisfaction on 

the M-Pesa service. The structured questionnaire given to 150 M-Pesa customers and 

agents as well as five key informants (two network engineers, two site engineers and one 

switching official) were used to obtain the information for this study.   

Observation was used to asses the quality of service (QoS) of Vodacom network in 

delivering M-Pesa to the customers. The study has found that M-Pesa customers’ 

satisfaction was moderate. The QoS on VAS like other service was bellow the 

recommended level by Tanzania communication QoS regulation of 2011. None of the 

respondents in all locations involved in the study were satisfied at the stipulated level of 

service quality. Furthermore the study found that the Vodacom network outage greatly 

contributes to loss to the operator and to the customers.  

The results also show that, the Vodacom network is characterized with much busy hours 

and congestions something which degrades the accessibility of the offered services like M-

Pesa. The Vodacom network operator was advised to reduce the restoration period after 

failure and to increase the capacity of network so as to sustain more customers and the 

offered services like M-Pesa.    
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CHAPTER ONE 

INTRODUCTION 

1.0 Background information.  

Mobile phone technology has reduced communication costs in many parts of the 

developing world from prohibitive levels to amounts that are in comparison trivial. The 

key services offered through mobile phone are voice and data. Mobile-Pesa (M-Pesa) as 

one of the data service is the Short Message Services (SMS) based money transfer service 

offered by Vodacom Tanzania that allows individuals to deposit, send, and withdraw 

funds using their cell phones (Jack and Suri, 2010). 

A mobile device could turn into a business tool, replacing bank, ATM, and credit card, 

thus allowing for value-added services such as micro payments for purchases at vending 

machines and payments in shops. More advanced financial activities such as loans 

negotiations and sending notifications of claims to insurance companies could also 

become feasible through mobile channel (Omwansa, 2009). 

M-Pesa in Tanzania has grown rapidly, currently reaching approximately the coverage of 

Vodacom network in Tanzania and is widely viewed as a success story to be emulated 

across the developing world. However, the availability and reliability of M-Pesa service 

depends much on the availability and reliability of Vodacom network (Materu and 

Dyamett, 2010).  

According to Omwansa (2010), mobile-money (M-banking) is the general term used to 

represent all transactions from all operators via customers’ mobile phones. Vodacom 

operator offers M-Pesa, Tigo operator offers Tigopesa while Zain now Airtel offers Zap 

now airtel money.  About 91% of all M-banking customers in Tanzania use M-Pesa 
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followed by 7% who use Zap and the remaining 2% who use Z-Pesa. This is an indication 

that M-Pesa service is more used than any other M-banking service in Tanzania. Since M-

Pesa is the most used M-banking service in Tanzania as indicated in Figure 1, the 

reliability and availability of Vodacom network through which M-Pesa service is offered 

is very vital. Network outage is among the factors that hinder the availability and 

accessibility of M-Pesa service.   

 
Source: Omwansa, 2009. 

Figure 1: The use of M-banking in Tanzania as of 2010 

As shown statistically in figure 1, M-Pesa services have the highest usage compared to 

other Mobile banking (M-banking) services in Tanzania. Due to its highest usage, the 

availability and reliability of M-Pesa service is very vital to the customers. One of the 

factors that can halt the availability and reliability of M-Pesa service is the network 

outage. Network outage may results into complete loss of network access that can halt 

business operations and suspend revenue-generating operations. This study measures the 

impact of network outage to M-Pesa as one of the offered VAS.  

When visible to customers, suspension of network operations can complicate the delivery 

of customer service and can even raise questions about a firm's reliability, increasing the 
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opportunity for competitors to take away business in the case of money transfer such as 

M-Pesa (ITU, 2008).  

1.1 Statement of the problem 

Tanzania communications Regulatory Authority (TCRA) (2011), on quality of service 

(QoS) recommends for continuous measurements of the quality of services offered by all 

cellular networks in Tanzania and compares them with the stipulated norms so as to assess 

the level of performance and satisfactions to subscribers.  

According to Aziz and Ramamurthy (2010), network outage is one of the factors that can 

compromise the QoS in both voice and data services like M-Pesa. User error and process, 

software applications and technology are the major factors that can cause network outage. 

The impact of each factor on different networks under different circumstances is varied. 

Identifying the intensity of each factor under different contexts will help providers and 

regulators to address causes and mechanisms to mitigate the effect of these factors. 

So far there is no evidence of the study done on the impact of network outage to VAS like 

M-Pesa in Tanzania. This study was therefore aimed at determining the impact of network 

outage on the M-Pesa among other VAS offered by Vodacom network in Tanzania from 

customers’ perspective. 

1.2 Objective of the study 

1.2.1 Main objective 

The main objective of this research was to assess the impact of mobile network outage to 

M-Pesa service from the customers’ perspective in Ilala municipal in Dar es Salaam 

Tanzania as a case study. 
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1.2.2 The specific objectives 

The specific objectives are namely 

i. To determine the customer level of satisfaction on the quality of online M-Pesa 

service by considering network availability and data quality. 

ii.  To determine the measures taken in protecting network outage and reducing the 

network downtime. 

iii.  To propose the measures to be taken by providers to prevent outage and mitigate 

the impact of network outage on M-Pesa service. 

1.3 Research questions 

i. How do M-Pesa customers rate the quality of M-Pesa service in Tanzania? 

ii.  What are the measures taken in protecting Vodacom network outage and reducing 

the network downtime? 

iii.  What further measures could be taken by providers to minimize network outage 

and mitigate the impact of network outage on M-Pesa service in Tanzania? 

1.4 Significance of the study 

By determining the customer level of satisfaction on M-Pesa and the impact brought to the 

M-Pesa customers due to network outage, the study will help the operator and 

communication regulators to improve the network performance and service provisions.  

The finding will provide knowledge that can be used by Vodacom in addressing the 

outage problems. Regulators can use the findings of the study to ensure that standards are 

adhered to key providers in order to ensure that customers are getting the worth of their 

money. The study was further expected to stimulate more research on the problem 

concerned. 
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1.5 Scope of the study 

The study was confined to M-Pesa service. This was because M-Pesa has the larger 

percentages of customers in both rural and urban areas and is the most used M-banking in 

Tanzania. The study was confined to a sample from Dar es Salaam region out of 26 

Vodacom regional divisions of Tanzania.  The main reason for selecting Dar es Salaam 

was because it is the city with large number of businesses and residents which leads to 

high demand for mobile VAS like M-Pesa. 
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CHAPTER TWO 

LITERATURE REVIEW  

2.0 Overview of mobile networks operators and offered services in Tanzania 

The ability to communicate with peoples on the move has evolved remarkably since 1897 

when Huglielmo Marcon first demonstrated radio’s ability to provide continuous contact 

with ships sailing the English Channel. Since then new wireless communications networks 

and services was adopted by peoples all over the world (Rappaport, 1996). 

According to ITU (2008), the growth in mobile cellular subscriptions in Tanzania has been 

noted as having greatly contributed to the changes in the distribution of mobile cellular 

subscriptions in Africa. In Tanzania, cellular communication services were introduced 

after the liberalization of the communication sector in 1993. Before this year, voice 

communication was monopolized by TTCL which provides fixed line services. The first 

mobile communication network operators in Tanzania started its operation in early 1994 

when MIC (Tanzania) Ltd popularly known as Mobitel (now Tigo) operated as a cellular 

mobile telephone network. Later, Tritel in mainland and Zantel in Zanzibar entered the 

business. Vodacom was introduced in 2000 followed by Celtel (now Airtel) in Tanzania 

mainland (Moshiro, 2005).   

As of September 2009, there were a total of seven active cellular network operators in 

Tanzania in which Vodacom was the leading operator with a total of 6,883,661 

subscribers followed by Celtel with a total of 4,910,359 subscribers and Tigo with a total 

of 4,178,089 subscribers as summarized in Table 1. This increase in the number of mobile 

operators was characterized by the increase in service improvement from voice to data and 

multimedia (TCRA, 2009). 
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Table 1: Mobile telephone subscriber per operator 

Year 
BEN
SON CELTEL TIGO 

TTCL 
Fixed 

TTCL 
MOBILE 

VODA 
COM 

ZANTEL 
MOBILE 

ZANTEL 
Fixed TOTAL 

2005 - 882,693 422500 154420 - 1562435 96109 - 3118157 

2006 - 1516832 760874 155897 6390 2975580 355246 747 5766566 

2007 3300 2505546 1191678 157816 72729 3870843 678761 3453 8486126 

2008 3000 3862371 2569527 116265 105804 5408439 1057652 7544 13130602 

2009 3,101 4910359 4178089 157321 115681 6883661 1378595 15601 17642408 

 
Source: TCRA, 2009 

The most common commercial service initially offered by these mobile networks 

operators was voice. Later, data and multimedia services such as the value added services 

like M-Pesa entered the business rapidly due to commercial development. M-Pesa was 

formally the idea from the Vodacom parent company in UK aiming at helping mobile 

phone based system to improve access to financial services for peoples in East Africa 

(Safaricom, 2011).  

M-Pesa was the first product of its kind to be introduced in Tanzania and is generally 

viewed as a successful implementation that should be used as a model for other 

developing countries. In June 2009 Vodacom announced that registration of M-Pesa 

customers in Tanzania had reached 280,000 users who were transferring Tsh. 7600 

millions per month at about 930 agent locations. M-Pesa service is growing rapidly and its 

coverage in Tanzania is approaching the coverage of the entire Vodacom mobile network 

coverage (Aziz and Ramamurthy, 2010). 

2.1 Challenges facing mobile operators in providing VAS in Tanzania. 

Despite the demands of VAS and the growing large number of customers accessing VAS 

in Tanzania, the network outage, excessive delays, long busy hour, instability of electricity 
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from TANESCO, lack of skills, education and other negative factors as summarized in 

figure 2 were found to be the common challenge for operators in providing the VAS to the 

customers (Materu and Dyamett, 2010).  

 
Source: Jake, 2011 

Figure 2: The reasons for not using M-banking services in Tanzania as per 2011 

The measures taken so far to improve VAS are categorized into customers and operator 

perspectives. Training is conducted to the customers and M-Pesa agents through various 

media such as radio, television and brochures. Efforts are taken by the operator to 

overcome the problem of unavailability of network by extending the network coverage 

and capacity so as to increase the accessibility of M-Pesa service, number of customers 

and other VAS in Tanzania (Vodacom, 2011). 

 2.2 Quality of mobile services in Tanzania 

Tanzania Communications Regulatory Authority (TCRA) on Electronics and Postal 

Communications Act. (EPOCA) of 2011 on QoS defines the QoS as the collective effort 

of the service performance which determine the degree of satisfaction of the end user.  

However, ITU recommendation E.800 (1996) defines the QoS as the main indicator of the 

performance of electronic communication services to the degree in which the network 
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conforms to the stipulated norms. The service in this case includes voice and data services 

like M-Pesa and other VAS. 

According to committee T1-Telecommunications (1996) QoS include all aspects of a 

customers’ use of a service and must be interpreted with respect to customer perceptions. 

The factors like network performance, reliability, outage, frequency and time to repair are 

the key elements of the QoS and demand equal consideration when attempting to meet 

customer expectations and level of satisfactions. The system coverage, call blockage, 

downtime, outage, voice and data quality are the other important key indicators in cellular 

networks QoS (Lyman et al., 2006). 

2.3 Challenge facing the VAS in India 

Although VAS in India is a successful story nowadays, the service is still facing a lot of 

challenges. Network availability especially in the rural areas is among the challenges 

facing VAS in India. Most of the operators are not providing the services to the 

subscribers at the targeted level of 3 9s which is about 99.9%. Penetration of cellular 

networks in urban India as of 2009 was already 100% while in rural areas is only 23%. 

The other challenges facing the VAS in India are network coverage to both urban and 

rural areas, congestions and reliability of network, user error and process, technology, 

software and application as summarized in figure 3  (TRAI, 2006).  
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Source: TRAI, 2006 

Figure 3: Challenge facing mobile network operators in India 

 

2.4  Challenges facing Mobile-Peisa (M-Paisa) in Afghanistan 

M-Pesa in Tanzania is similar to M-Peisa in Afghanistan. Many challenges exist to M-

Peisa in Afghanistan but network outage caused by frequent terrorist attacks on mobile 

towers was the common challenge. Taliban had previously targeted mobile phone towers 

which they believe are used to track the movements of insurgents (Satchu and Samir, 

2009). 

Insurgent demands for telecommunications companies to shut off their towers have been 

common in southern Afghanistan. Such demands are often accompanied by threats that 

cell towers will be destroyed if any company fails to comply. Frequent outages as a result 

of these attacks on mobile network towers results into network outage and affect  the 

reliability of M-Peisa services and makes it an untenable option for many (USAID, 2011).  

Destruction of the mobile towers also results into network congestion since the few 

number of towers that remain under operation carries high traffic. The figure 4 shows the 

summary of daily failed calls recorded in five working days in Afghanstan. 
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Source: USAID, 2011 

Figure 4: Daily failed calls (millions) due to network congestion in Afghanistan 

The other challenges include the literacy, trust, coverage and accessibility of M-Peisa 

especially in the rural areas. Overcoming process is still going by reconstructing new 

mobile communications infrastructure and building the trust to the operators by training 

the subscribers on how to utilize the existing infrastructures and services like M-Peisa 

(Steven, 2011). 

2.5 Challenges facing M-Pesa service in Kenya 

Despite the benefits brought by M-Pesa service and the growing rate of M-Pesa customers 

in Kenya, the service is still facing a number of challenges such as network availability 

and reliability, network outage, lack of skills to the service consumers, low quality mobile 

handset which degrades the accessibility of VAS like M-Pesa, poor network coverage 

especially in the rural areas of Kenya, excessive busy hours and network congestions 

(Omwansa, 2009). 

According to Safaricom (2011), a cut on the fiber main cable had occurred on Saturday 25 

February 2011 at the cost of Mombasa due to ship off.  This resulted in complete loss of 
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traffic including M-Pesa service due to network outage. The cable was cut by a ship 

dragging a trawler near the East African Marine Systems (TEAMS) cable entry point. This 

fiber cut prompted Safaricom to move data and voice capacity handled by TEAMS cable 

to SEACOM.  50% of Safaricom data transmission was handled by TEAMS after the 

crisis, so the capacity transferred to SEACOM was overwhelming the service provider 

(Safaricom, 2011). 

However the problem was temporarily overcomed by rerouting M-Pesa use to satellite 

which was way expensive than fiber but the customer has to be given consistency of 

service at an extra cost as they wait for the fixing of the fiber cable. The company also 

ensure that there was enough capacity for the rerouted data to accommodate all users. The 

restoration of the network was expected to take about 3 weeks with maximum effort being 

made to reduce the downtime and its impact to M-Pesa and other services (Safaricom, 

2011).   

2.6 Mobile-banking (M-banking)  in Tanzania 

With M-banking as one of the most useful VAS in Tanzania, the customer from different 

operators can perform a number of services such as money transfer, deposit, withdraw and  

balance inquiry  through their mobile phones without having a normal bank account. In 

Tanzania, Zantel operator offers Z-Pesa, Vodacom operator offers M-Pesa, and Zain 

operator offers Zap (TCRA, 2009).  

M- banking and payment services are initiated by a customer who fills out an application 

form and hands it over to registered agents. Upon direct cash deposit or link up with a 

customers’ bank, the customer gets a mobile wallet, which allows them to use their mobile 

phone in much the same way as a bank account debit card, and manage their money 
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through their handset. Currently, airtime re-charge, water and electricity bills, cash 

deposit, withdraw, and send accept such payments (Materu and Dyamett, 2010). 

M-Pesa is among the demanded data services in Tanzania which seem to make the 

transaction much easier especially in the rural areas where the availability of banks is 

negligible and most part of the population in Tanzania was found. This makes the volume 

of the financial transactions mediated from M-Pesa not to be exaggerated (Mas and 

Ng’weno, 2009). 

In June 2009, Vodacom was announced that, registration of M-Pesa customers in Tanzania 

had reached 280,000 users who were transferring 7600 millions Tsh. per month at about 

930 agent locations. M-Pesa was the first product of its kind to be introduced in Tanzania 

and is generally viewed as a successful implementation that should be used as a model for 

other developing countries.  

2.6.1  How M-Pesa Works 

It is vital to understand how the system functions before analyzing the uses of the system 

itself both for users and behind the scenes. The basic transaction underlying M-Pesa is the 

conversion of cash to electronic credit and back again. Many M-Pesa transactions are the 

sale and purchase of electronic credit, in some ways similar to the Vodacom airtime 

purchase system. Subscribers have access to an M-Pesa menu on their phone, which 

contains all services available through M-Pesa. All transactions are initiated by the user. 

Before depositing funds, the user must register for M-Pesa. The process is simple, and in 

theory can be accomplished at any M-Pesa agent or the user can register himself elsewhere 

via his phone.   To register, users need an active Vodacom SIM card, and must complete a 

short page form with basic demographic data indicating their full name, citizenship, and 

ID number. Users must sign the form to indicate their agreement to Vodacom’s use and 
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must also present a valid identification card from Tanzania or a passport. However, there 

is no explicit age requirement placed on M-Pesa membership. Shortly after registration 

users can then receive a temporary PIN or start key via SMS that allows them to set their 

M-Pesa PIN along with a secret word for use with Customer service if necessary, and 

instantly have fully active M-Pesa accounts. Once registered, a user can visit any M-Pesa 

agent to deposit cash in his or her account using the application on their phone. 

2.7 Vodacom network coverage and outage in Tanzania 

The linkage between network coverage and quality of service is demonstrated by the 

effect caused by network growth levels due to improved telecommunications 

infrastructures (ITU, 2008).  

This study adopts the Base Station telecommunications infrastructures as a measure of 

network outage although it needs seriously consideration of the geographical nature of the 

country during planning and positioning of either of the base stations. Otherwise the Base 

station may be available but not with efficiency performance due to terrain and other 

factors. If the base station in the given area is not performing well, surrounding customers 

will probably experience the network outage. If there is no accessible base station at all 

then the given network and its offered services are completely out of access. Therefore the 

number of base stations available determines the capacity and coverage of a given network 

(Mas  and Morawczynski, 2009). 

Customers’ base in this study was measured by the use of number of subscribers from 

Vodacom network operator who request for M-Pesa service. The results of this study were 

discussed with regard to this empirical knowledge.  
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2.8 Challenges of M-Pesa Service in Tanzania 

While M-Pesa is highly used in different ways in each of the sites included in this study, 

the service’s ability to quickly, easily, and safely transfer money from one place to another 

was universally lauded by the M-Pesa agents and customers in the studied area.  

Experience from the M-Pesa customer and most M-Pesa agents shows that, excessive 

delays, long busy hours, congestions and low level of network availability are the serious 

challenges to the accessibility of VAS like M-Pesa in Tanzania. Other challenges were the 

low network capacity, instability of electricity from Tanzania electricity supply company 

(TANESCO), and low network coverage, lack of skills to the customers, the use of low 

quality mobile handset in assessing the offered services and low level of understanding to 

the technology used behind M-Pesa. 

Availability of strong network signal to the customers’ location is vital for mobile users to 

access the network and the offered services like M-Pesa. M-Pesa service depends much on 

availability and reliability of network just like voice and other data services. If the network 

is not available it means subscribers have no connection to the network and there is no 

reliable access to any service from the network (Lyman et al., 2006). 

Vodacom network operator was responsible in maintaining the availability of network to 

ensure that their customers continue placing trust in their M-Pesa service. The 

recommended standard for network availability from TCRA on the QoS is about 99% and 

above. The Vodacom network availability was bellow this recommended level. 

Services offered by the mobile network operator such as M-Pesa can suffer from network 

congestion and excessive busy hours if the total traffic happens to exceed the network 

capacity. Data services like M-Pesa can also become less reliable if the system operates 

for the prolonged period at it’s peak load. If this happens the customers can not experience 
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the demanded QoS. Since the same channel can transfer both data and voice, the limitation 

on the channel capacity needs to be carefully considered to avoid congestion and 

excessive busy hours (Aziz and Ramamurthy, 2010).   

Despite the rapid growth of customers and the offered services from Vodacom, the 

network capacity remains low and this lead to high network congestions.  

Fraud is another ubiquitous challenge, feared in by many M-Pesa customers. Fraudsters 

normally send fake, none-system-generated M-Pesa messages claiming to have transferred 

funds for the purchase of goods in one scheme, when no funds have actually been moved. 

An alert user could notice the incorrect M-Pesa balance and, upon further investigation, 

the fact becomes that the message didn’t actually come from the M-Pesa system (Berman 

and Micah, 2011). 

In some other cases fraudsters call a subscriber’s number or password insisting that they 

accidentally sent a large sum of money to him or her and while you wait for the 

confirmation to come through, could you kindly send them back a small part of it?, 

claiming they are waiting the funds to complete a critical transaction. In general these 

fraudsters are very intelligent and the customers need to take care of them through their 

phones. This sort of fraud is also easily handled through user and agent education, an 

effort that Vodacom operator and its agents are taking very seriously (Materu and 

Dyamett, 2010). 

Another challenge is the technology adoption in M-Pesa service.  Prior to the launch of M-

Pesa in Tanzania, many Tanzanian mobile phone users were familiar with the basic 

operations of mobile such as text and voice calls. Not many users including M-Pesa 

customers were familiar with Unstructured Supplementary Service Data (USSD) which is 

the protocol technology used by Vodacom to launch M-Pesa (Vodacom, 2011). 
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USSD is a technology which establishes a bi-directional open channel between the user 

and application until the session is terminated. It is therefore considered more reliable 

compared to other technologies and works exceptional well for mobile applications that 

requires a quick, secure and inexpensive communication like VAS (Berman and Micah, 

2011). 

It is the near real-time technology used and the end-user experience remains the same 

regardless of the handset used. It works on any GSM phone and no configuration is 

necessary. The USSD protocol is a preferred method for prepaid top up or balance 

requests and some m-banking applications like M-Pesa in Tanzania, Kenya and M-Sente 

in Uganda. Customer awareness towards this technology remains a challenge to  Vodacom 

operator (Mas and Ng’weno, 2009). 
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CHAPTER THREE 

METHODOLOGY 

3.0 Study location and justification for its selection 

The study was confined to M-Pesa service. The reason for choosing this service was that, 

it has the larger percentages of customers in both rural and urban areas in Tanzania and it 

is the most used VAS in Tanzania. However, M-Pesa was not the only VAS offered by 

Vodacom and other network operators in Tanzania. The remaining VAS from Vodacom 

and other network operators in Tanzania were excluded in the study. This was because of 

the time limit to accomplish the research. Moreover, the study was confined to the sample 

from Ilala municipal at Dar es Salaam region out of 26 Vodacom regional divisions of 

Tanzania.  The reasons for selecting this municipality was because  Dar es Salaam is the 

city with large number of businesses and residents which has high demand for mobile 

VAS particularly M-Pesa. Moreover, Ilala is among the three municipals that make up the 

region. 

3.1 Research design 

A cross- sectional survey research design was adopted in this study. The cross-sectional 

research design was considered to be favorable due to resource limitations and time for 

data collection. The cross-sectional studies often employ survey strategy and have greater 

flexibility in taking care of time and financial limitations (Marczyk et. al, 2005). 

It helped to avoid the possibility of seeking for respondents more than once and more 

likely to have high response rate as opposed to longitudinal study that often suffers from 

mortality.  
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3.2 Population sampling procedure 

The population in this case was all mobile subscribers from Vodacom mobile network 

operator in Dar es Salaam at Ilala municipal. Therefore, the target population for the study 

was about 956,864 registered M-Pesa customers in Ilala Municipal as the statistics 

obtained from Vodacom marketing department had shown. The population in this case 

was defined as the total of all M-Pesa customers including the M-Pesa agents from Ilala 

municipal in Dar es Salaam Tanzania. 

3.3 Sample size and sampling technique 

The sample in this study was the randomly selected M-Pesa argents, M-Pesa customers 

and some Vodacom staffs from Ilala municipal at Dar es Salaam. The study used 

systematic random sampling techniques to enhance assurance in the consequent findings it 

saves time, money and ensures accuracy during the study (Marczyk et  al, 2005).  

The computer program known as sample size calculator was used to obtain the sample 

from the population of 956,864 total M-Pesa customers in Ilala municipal. However, the 

confidence level of 95% and the confidence interval of 8% were also used to obtain the 

sample size of about 155 which was the convenience sample for the study. However, this 

sample was divided further into 10 agents and 20 customers in corresponding to the five 

subdivision of the studied area which were Kariakoo (KRK), Posta (PST), Buguruni 

(BGN), Airport (ARP) and Tabata (TBT) to make a total of 30 respondents from each 

location included in the study and 5 key informants including two site engineers, one 

switching engineer and two network engineers as obtained from Vodacom network 

operator in Ilala municipality. 
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3.4 Data collection techniques and procedures 

To obtain the proper results of any research based on any firm, true and valid data is 

needed as a material for analyzing and giving out results of the research. For primary data 

collection in this study, both structured and semi structured questionnaires were 

administered to the sample. The study employed direct contact to administer the 

questionnaire. The questionnaire was designed to take care of research questions 

comprising all important measurements required based on the research questions and 

focused on the answer for research questions and the research objectives for the study. For 

qualitative data, an open ended questionnaire was developed to seek respondent’s 

attitudes, views, practices or behaviours (See Appendix 1). Closed-ended questions 

provided the participants with several answers from which they could choose while an 

open-ended questions gave participants freedom to answer the question in any manner 

they chose (Marczyk et. al, 2005).   

The questionnaire was administered by direct contact where the respondents were visited 

by the researcher in their respective locations at Ilala Municipal. The questionnaire was 

carefully designed to take care of research questions and to comprise all important 

measurements required for this study. Questionnaires for the study were administered to 

Vodacom M-Pesa customers and agents of the chosen locations namely Kariakoo (KRK), 

Post (PST), Buguruni (BGN), Airport (ARP) and Tabata (TBT). 

The data collection was done according to proportions of population sample among the 

chosen locations and the sample size was divided into proportions of the studied location 

as shown in the table 2. For better split, the sample size of 155 was taken. According to 

Vodacom marketing department statistics at Dar es Salaam headquarter, Ilala municipal 

has about 956,864 registered M-Pesa customers as of 2011. The sample size was equally 

portioned into the five chosen locations included in the study. The questionnaires were 
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administered to 20 customers and 10 agents from every location involved in the study 

making a total of 30 respondents from each location. The sampling proportions is shown 

in table 2. The customers were given their own questionnaires with different questions 

from the agent questionnaires (See Appendix 1).   

Table 2: Sampling proportions used for data collection  
 

Locations in Ilala 

municipal 

KRK PST BGN ARP TBT Sub Total from 

each location 

% of sample size 

from each region 

Customers 20 20 20 20 20 100 64.5% 

Agents 10 10 10 10 10 50 32.3% 

Key informants  5 3.2% 

Subtotal 30 30 30 30 30 155 100% 

% of  population 

sample proportions 

20% 20% 20% 20% 20% 100%  

 

3.5 The questionnaire 

Structured questionnaire with both open and closed questions as were used during the 

study.  Open ended questions were administered to the respondents aiming to give them a 

wide opportunity to provide information patterning to QoS (See Appendix 1). The 

questionnaires were given physically to respondents and were collected within 15 minutes 

after being filled. 

3.6 The Interview 

The interview was used to in the study because it brings an opportunity for the researcher 

to explore information directly from the respondents. The interview was also used 

purposely to obtain additional information to qualify the facts and provides the greater 

suppleness for the researcher to restructure the questions when necessary during the 
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interviewing. During an interview, the oral communication presentation between the 

respondents and researcher was involved to simplify an exercise. Structured questions 

were used as guidelines to ask an interviewees face to face questions (See Appendix 2). 

The interview was conducted between the researcher and the two site engineers in the first 

day and their response were recorded. Due to the time limit for such an interview, the 

other interview was conducted in the second day again between the researcher and the one 

switching engineer as well as the two network engineers from Vodacom. The time taken 

was 45 minutes during the first day of interview and 50 minutes in the second day of 

interview. This was the time proposed by the interviewee.  

3.7 The observation 

Some of the facts during the study were obtained directly by observation. The researcher 

was intended in recording the network outage, network availability and coverage in 

relation to the quality of M-Pesa service to the customers. To accomplish this, the 

researcher observed the level of network outage, availability and coverage of network at 

every M-Pesa agent location as well as some customer locations and the busy hours in 

relation to M-Pesa service provision. Different types of mobile handsets were used at 

different locations to observe the availability of Vodacom network and quality of M-Pesa 

service. 

3.8 Data processing and analysis 

Statistical Package for the Social Sciences (SPSS version 17.0) for Windows and the latest 

version of Operating System like Microsoft Windows 7 Ultimate 32-bits as well as excel 

software computer program were used to analyze both qualitative and quantitative data 

collected from the field. The interested statistical data were the response of customers on 

network availability, network outage and number of call attempts (See Appendix 4).  
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Analysis of the data obtained from the customers and M-Pesa agents were analyzed based 

on their response through questionnaires. Therefore the sample used to calculate the 

overall weighted satisfaction score (OWSS) to the customers was 150 with the 5 key 

informants excluded from the sample size (See Appendix 3). The five key informants 

were analyzed differently since their response was based on the given standards by TCRA. 

The analysis of data from these five key informants was analyzed by comparing their 

response with the given standards of the QoS from TCRA.  
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.0 Introduction 

The discovered facts from the study on the impact of network outage on value added 

services particularly M-Pesa in Tanzania are represented clearly in this chapter. The 

researcher discusses the findings from the empirical data based on research questions and 

objectives. 

4.1 Availability of Vodacom network signal in Ilala Municipal 

Availability of Vodacom network allows for accessibility of VAS like M-Pesa to the 

customer perspectives. The availability of network was analyzed in this section based on 

the response from the customer at five different surveyed locations in Ilala municipal. For 

the mobile subscribers to access the network there must be sufficiently strong network 

signals around their location which enables the communication to take place. However, 

none availability of network means there is no connections and subscribers have no 

reliable access to any services from the concerned network provider (Popoola et al., 2009). 

From the questionnaire the study revealed that, 56% of the total respondents included in 

the study experience moderately availability of Vodacom network around their respective 

locations as summarized in figure 8.  
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Figure 5: Availability of Vodacom network for M-Pesa service at Ilala municipal 

However, 25% of the total respondents contend that the network was always available. 

Only 9.3% of the total respondents said that the network was not available at all around 

their locations. By observation using different mobile handsets with Vodacom Subscribers 

Identity Module (SIM) card, the highest level of satisfaction on the network signal 

availability was found at ARP as shown in figure 5. This was because the location was 

found near the BTS which was found to accommodate the surrounding customers 

compared to TBT where there were no nearby BTS.  

 
Figure 6: Variation of Vodacom network at five different locations in Ilala Municipal 

By using different mobile handset with Vodacom SIM card at different locations and the 

questionnaire administered to different M-Pesa agent and customers at different locations, 
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variation of Vodacom network signal from location to location was obtained as shown in 

figure 6. This was an indication that Vodacom network signal was not uniform within the 

studied locations. This variation also cause the level of satisfaction on the accessibility of 

network offered services like M-Pesa to vary from place to place depending on the 

strength of the network signal. 

Table 2: Satisfaction on the availability of Vodacom network in Ilala Municipal  

Location KRK PST BGN ARP TBT Overall 

% of OWSS 63.3 62.2 61.1 65.6 47.8 60 

According to TCRA (2011), availability of network gives an indication about the QoS and 

it should be greater or equal to 99% for all operators. During the study it was found that, 

the OWSS on the availability of Vodacom network at the studied locations was 60% as 

shown in table 3. This was below the recommended standard and it was an indication that 

M-Pesa customers in the studied area were moderately satisfied with the availability of 

Vodacom network around their locations (See Appendix 3).  

According to Sklar (2000), the variation of network availability is caused by poor 

frequency planning, insufficient network capacity during the network planning and 

improper frequency analysis before the coverage prediction at the beginning of network 

planning.    

In all the locations involved in this study, the satisfaction of network availability was 

found to be less than the recommended level of satisfaction by the TCRA on the QoS 

which was supposed to be 99% and above. None of the studied location was reached this 

recommended level. 

4.2 Call setup success rate (CSSR) at Ilala  

Table 3: Response on the call setup success rate (CSSR) in Ilala municipal 
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Location KRK PST BGN ARP TBT Overall 

% of OWSS 36.7 26.7 25.6 36.7 42.2 60 

This section shows the response on the level of connectivity for data services like M-Pesa 

in Ilala Municipal. Through questionnaire and observation by using different mobile 

handsets with Vodacom SIM card, the number of call attempt during connection to the 

network in the studied locations was obtained.    

 
Figure 7: Response on the satisfaction on the call setup success rate in Ilala municipal 

The study found that, 16.7% of the total respondents get successfully network connection 

after one call attempt. On the other hand, 42.7% of the total respondents were revealed to 

get a successful network connection after making a 2-3 call attempts and only 9.2% of the 

total respondents were proved to get successful network connection after making more 

than 3 call attempts as summarized in figure 7.  

Table 4 shows that, the satisfaction on the overall CSSR for M-Pesa service was 60%. 

This was an indication that M-Pesa customer in the studied location were connected to the 

network after making more than one call attempt which was revealed to take more than 10 

seconds for one call attempt.  
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According to TCRA (2011), the mean value for international CSSR should not exceed 8 

seconds while for local mobile to mobile is recommended not to exceed 8.5 seconds and 

for mobile to fixed it should not exceed 5.5 seconds. The call attempt in the studies 

locations was found to take more than this recommended duration since one attempt was 

found to take more than ten seconds.  Therefore the OWSS on the network connectivity at 

the studied location was concluded that, the service was below the recommended 

standards on the QoS. Low CSSR is an indication for network congestion. This was 

mainly due to low network capacity to accommodate the available load from the 

customers.  

4.3 Network restoration after the failure 

Based on observation using different mobile handsets at different locations involved in the 

study and questionnaire, the study found that 7.3% of the total respondents involved in the 

study were very satisfied with the restoration of Vodacom network after the fault occurred 

while 53.3% were satisfied and 31.3% were moderately satisfied as summarized in figure 

8.  

 
Figure 8: Satisfaction of customers on restoration of Vodacom network after failure 

The overall satisfactions on the Vodacom network restoration after the failure in the five 

locations involved in the study was found to be 53.3% as shown in table 4. According to 
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TCRA (2011), the restoration should be greater than 80% within 24 hours or above 90% 

within 48 hours.  

Table 4: Restoration of network after the failure in Ilala Municipal 

Location KRK PST BGN ARP TBT Overall 

% of OWSS 52.2 56.7 38.9 52.2 56.7 53.3 

This indicates that the restoration of Vodacom network after the failure occurred was  

about 53.3% which was poor. The impact of this poor restoration to the operator is that, 

the M-Pesa transaction will be reduced due and this result into revenue loss to the operator 

and to the customers. 

4.4 Response on the network outage 

According to Oodan et al. (1997), service availability measured by outages, delay in 

obtaining services, accuracy, the time to resolve complaints, time to repair,  and 

professionalism of provider are all the indicators to be addressed when accessing the QoS 

for both data and voice from user perspectives. The researcher accessed the network 

outage and its impact to M-Pesa service around the agents and customer locations.   

According to Aziz and Ramamurthy (2010), the possible causes of network outage are the 

natural disasters, environmental issues, change in technology, poor performance due to 

limited capacity and high traffic volume, user error and process, poor network planning 

and incompatibility of hardware involved.  

Based on observation by using different mobile handsets at different customer and agent 

locations as well as questionnaire, the study revealed that 48.7% of the total respondents 

included in the study prove to experience the Vodacom network outage in their respective 

locations for about 1-2 hours in a month.  



30 

Figure 9: Response on the Vodacom network outage in Ilala Municipal 

It was also revealed that, 10% of the respondents experience network outage in their 

location for less than one hour in the month as summarized in figure 9. Among the five 

different locations involved in the study, accessibility of M-Pesa and other VAS were still 

limited by Vodacom network outage. 

Table 5: Response on the network outage in Ilala Municipal 

Location KRK PST BGN ARP TBT Overall 

% of OWSS 41.1 42.2.0 52.2 56.1 55.0 49.3 

As shown in table 6, the overall satisfaction on the Vodacom network outage in the five 

locations involved in the study at Ilala Municipal was   about 49.3%. According to TCRA 

(2011), the maximum allowable outage time should be less or equal to 5 minutes and the 

service should be restored with apology. This indicates that accessibility of services 

offered by Vodacom network such as M-Pesa and other VAS was still affected by the 

gradual network outage. In general the occurrence of network outage result into complete 

outage of the offered services from the network concerned. 
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4.5 M-Pesa transaction rate in Ilala Municipal 

Through observations, the study revealed that M-Pesa transaction rate in the locations 

involved in the study was affected by network congestion, excessive delay, and 

unavailability of strong network signal and network outage. These were the leading factors 

for the moderate transaction rate on M-Pesa. Other factors were found to be low quality of 

M-Pesa customer mobile handset used for M-Pesa transaction.  

  
Figure 10: M-banking services from other operators in Ilala Municipal 

Through questionnaire, 48.7% of the total respondents included in this study ware also 

found to use Tigopesa from Tigo network operator. On the other hand 32% of the total 

respondents prove to use Airtel money from airtel network operator apart from M-Pesa. 

Only 4% of the total respondents remain to use neither of the network operators as 

summarized in figure 10.  

This multiple use of more than one operator for M-banking services indicates that 

customers are not very satisfied with M-Pesa service. Experience from the customer and 

agents revealed that M-Pesa transaction rate per week was moderate in their respective 

location. The agent responds to experience unsuccessful transaction as summarized in 



32 

figure 11. This was mainly due to several factors including unavailability of network and 

long busy hours.   

 
Figure 51: Response on M-Pesa transaction rate in Ilala Municipal 

Table 7 indicates that successful M-Pesa transaction rate at KRK and PST was higher 

compared to other location involved in the study. This was probably because M-Pesa 

service in these locations was more accessible due to the fact that the locations were close 

to the BTS with the higher capacity near the business town centres. The overall transaction 

rate was 66.4% which was moderate. Unsuccessful M-Pesa transaction is also an 

indication of unreliable network and service to the customers. 

4.6 The factors that causes the network outage. 

Through observation in the field and the interview with selected Vodacom officials the 

study revealed that, occurrence of network outage lead all the services offered by mobile 

network operator not to be accessible at all to the customer perspectives. Some factors that 

cause the network outage in Tanzania were identified during the study.  

The response from the selected executives from Vodacom network revealed that, among 

these factors are the electricity power failure, generator failure, environmental factor, 

natural hazards, limited coverage, capacity and vandalism. Network capacity and limited 

coverage were found to have a direct impact on the network outage.  
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There is still insufficient network coverage in Tanzania compared to Kenya and Uganda as 

revealed from an interview where 4 out of all 5 interviewee involved in the study from 

Vodacom said that the outage is still existing especially in location with minimum 

network coverage. However the Vodacom executives said that efforts are on progress to 

overcome this problem at the country level. 

According to Sklar (2000), the network coverage is the maximum allowed distance from 

which the MS can be connected reliably to the nearby BTS. 

4.7 The factors that causes the network congestion. 

The study found that, network congestions from Vodacom network operator was caused 

by the rapid growth of number of users due to promotions and presence of more services 

apart from the basic voice and data services like VAS. This rapid increase in the number 

of customers and offered services seems not to comply with the existing network capacity 

by one way or another as revealed by the interviewed executives during the study.  

According to Rapapport (1996), the limited network capacity also causes the congestions.  

The maximum number of subscribers the BTS can withstand at a given time is referred to 

as the network capacity.  

4.8 Measures taken to protect network downtime and outage 

The response from the selected Vodacom executives involved in this study through an 

interview revealed that, the measures taken to protect network downtime and outage was 

to maintain stable supply of electricity, proper maintenance of the system equipment such 

as the standby generators and BTS, proper network planning and optimization. However 

the great challenge to the operator was the stability of electricity from Tanzania electricity 

supply company (TANESCO). Since the electricity from TANESCO is generally not 

stable, the backup generators are available for the backup of power in case of power 
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failure. This has been done although failure to these backup generators also happens. The 

regular maintenance is always conducted to these standby generators to maintain the 

stability of power throughout the running of the system.  

According to Oodan et al. (1997), the network outage is an indicator to be addressed when 

accessing the QoS for both data and voice from user perspectives. 
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CHAPTER FIVE 

CONCLUSIONS AND RECOMMENDATIONS 

5.0 Conclusions 

The study was aimed at examining the impact of network outage on the value added 

services particularly M-Pesa from Vodacom network provider in Tanzania from 

customers’ perspective. Five locations from Ilala municipal in Dar es Salaam region 

namely Tabata (TBT), Airport (ARP), Buguruni (BRN), Kariakoo (KRK), and Posta 

(PST) were involved in the study. The selected M-Pesa customers and Agents from these 

locations of Ilala municipal were involved in the survey. In addition, five Vodacom 

officials from this municipal were also included in the study. 

The study found that, the Vodacom network outage has a direct impact to the VAS 

particularly M-Pesa in Tanzania although its occurrence was not obvious. The great 

impact was the loss of accessibility to the offered services like M-Pesa from Vodacom 

network. However the excessive delay, downtime, busy hours and congestions were found 

to have a great impact and regularly occurred as revealed from the studied area. This result 

into dissatisfaction of M-Pesa service, low level of transaction from the customers and M-

Pesa agents and hence low revenue generation not only to the M-Pesa agent and customers 

but also to the Vodacom network operator. 

Another impact of network outage to the operator and agent was found to be the loss of 

customers. This was proved where customers found to own more than one M-banking 

accounts from different operators.  

The QoS on M-Pesa service like other VAS services to the customer was not at the 

recommended level by (TCRA, 2011). The specified QoS was 95% and the study revealed 
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that the customers in the surveyed area were satisfied at only 49.3% mostly because of 

network outage, downtime, excessive delay, excessive busy hours, and congestions.  

The reliability and availability of network was moderate and the customer satisfactions on 

M-Pesa service was 66.4% as revealed from the study. This dissatisfaction of network 

availability was caused by congestion and frequently network downtime and call drop out 

during the M-Pesa service connection request and on service progress call drop out and 

excessive delay and busy hours.  

The number of customers accessing the services like voice and data such as VAS from 

Vodacom operator increases gradually as shown in the study although the network 

capacity remain unconsidered. This result into network congestions, excessive delay, 

network downtime, excessive busy hour and the corresponding impact was clearly seen in 

the accessibility of M-Pesa service. The poor quality of M-Pesa service was also found to 

exist due to low quality mobile handsets used by the customer to access the network. This 

was confirmed by comparing complains from the customer/respondents and their 

respective carried handsets in different locations. 

Other factors which lead into poor quality of M-Pesa service are limited network coverage 

and capacity as well as insufficient skills on the use of mobile phones and skills on the M-

Pesa service itself especially at the customer level. Most of the respondents in this study 

complains that the M-Pesa services was available but not reliable  in 24 hours, 7 days of a 

week and this is due to unreliability of Vodacom network. It can generally concluded that, 

network outage, downtime, congestion, limited capacity, excessive busy hours and 

excessive delay have a great impact to the VAS especially to the M-Pesa service to both 

customer and operator. 
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Several measures were taken to solve the problems that were found to hinder the customer 

level of satisfaction on the accessibility of the offered services. These were the use of 

standby generators to sustain the power failure problem, training of the M-Pesa agents and 

customers on the VAS awareness, gradual maintenance of the existing generators and the 

system in general, the plan to extend the network coverage and capacity by increasing the 

number BTS. 

5.1 Recommendations 

Based on the information revealed form this study regarding the impact of network outage 

on the VAS particularly M-Pesa, the researcher recommends the following: 

a) Due to an increasing number of Vodacom customers and the emerging of more offered 

services like VAS apart from the standard voice, the operator should ensure that this 

increase is proportional to the existing network capacity by adding more BTS and 

extending the coverage with improved service quality to the recommended level by 

Tanzania government through TCRA.    

b) More knowledge should be delivered to the customer on how to use the mobile phone 

to access the offered services as well as the most quality mobile phone handset to use 

for the offered service in Tanzania.  

c) The government should regulate the existing policy to make sure that the status of 

every mobile operator in the case of outage hours, downtime/uptime, congestions tariff 

and loss due to insecurity is clearly known to the customer perspectives. The operator 

should also have a culture of apologizing to the public once problem occurred in their 

network side. 

d) Every failure or fault from the operator’s side should be expressed to the customer 

with apology via the existing public communications media.  
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5.2 Suggestions for further studies 

This study assessed the impact of network outage on the Value added services particularly 

M-Pesa in Tanzania from the customers perspective. The study was carried out in Ilala 

municipal at Dar es Salaam region out of it’s three municipals of Ilala, Temeke and 

Kinondoni. Within this municipal the area covered was very small. Therefore the 

conclusion drawn from the study can not be generalized for the entire area of Tanzania 

served by Vodacom network operator.  

The situation encountered from this municipal of Dar es Salaam region may differ from 

the remaining regions of Tanzania. Therefore the findings and the conclusions reached 

may not be applicable to other regions of Tanzania. For these reasons similar studies are 

vital for the remaining regions and operators as well as the remaining value added services 

apart from M-Pesa. The researcher also recommends the following areas to be studied in 

the near future: 

• Impact of sharing BTS to different network providers in Tanzania. 

• Congestion analysis on GSM cellular networks 

• Impact of using low quality cellular phone to service provisions 

• The impact of low quality mobile phones on the human health. 
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APPENDICES 

Appendex 1 

The questionnaire. 

THE UNIVERSITY OF DODOMA 

QUESTIONNAIRE ON RESEARCH PROJECT 

TOPIC:   THE IMPACT OF NETWORK OUTAGE ON VALUE ADDED SERVICE 

A CASE OF M-PESA IN  ILALA MUNICIPAL DAR ES SALAAM TANZANIA. 

BY: STANLEY LEONARD 

Dear respondent, 

Mobile phone technology has reduced communication costs in many parts of the world 

from prohibitive levels to amounts that are, in comparison, virtually trivial. However the 

services offered by mobile network such as voice and data like value added services needs 

to be of satisfactory to the customer. 

This study aims at determining the impact of network outage to M-Pesa as one of the 

services offered by these mobile networks. Your responses will help to accomplish this 

project and in turn stimulate your mobile network operator to take further steps in 

improving the services to the level that you expect. The survey would take 10-20 minutes 

maximum. 

I kindly request your esteemed support in my academic research by answering the under 

listed questions which are purely prepared for academic purposes only. I promise that the 

information given will remain confidential and will be used for academic purpose only. 

I kindly request your cooperation by giving your explanations and opinions as well as any 

other necessary information based on the study.  
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Part 1: Questions related to M-Pesa customer details 

Kindly give your response on the following by putting a tick where appropriate. 

1. Location 

□ Kariakoo      □  Airport      □   Buguruni     □ Posta    □  Tabata 

2. For how long have you been using M-Pesa service? 

□ Less than 6 months   □ 6 months-1 year   □ 1-2 years  □ 2-3years  □ Above 3 years 

3. How many times do you perform transaction  M-Pesa per week? 

□ 2 times          □ 3-4 times         □ above 4 times   times     □ Not at all    

4. How satisfied are you with M-Pesa service provisions from Vodacom  operator? 

□ Very satisfied    □ satisfied    □ Moderate satisfied      □ Dissatisfied   

5. What other VAS apart from M-Pesa do you use from Vodacom network provider? 

□ NMB Mobile   □ Paying bills   □ Purchasing airtime     □ Others. Specify………       

6. What other m-banking service do you use from other network operators? 

□ TiGo Pesa       □ Airtel money         □ Z-Pesa 

7. How many times do you fail to send, deposit or withdraw money through M-Pesa 

because of network problem per week? 

□ No failure at all        □ 1-2 times          □ 2-4 times        □ above 4 times 

8. After how many number of call attempts do you usually manage to make a 

successful M-Pesa transaction? 

  □ 1 attempt         □ 1-2 attempt             □ 2-3 attempts            □ above 3 attempts 

    9. Why did you decide to get M-banking service from more than one service provider? 

…………………………………………………………………………………………. 

Part 2: Questions related to M-Pesa agent details 

Kindly give your response on the following by putting a tick where appropriate. 

1. Location 

□ Kariakoo     □  Airport      □   Buguruni     □ Posta    □  Tabata 
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2. What are your academic professional/professionals? Tick more than one if 

necessary. 

□ ICT     □ Telecommunications     □ Finance    □ Others. Specify……………………       

3. For how long have you been providing M-Pesa service to Vodacom customers? 

□ 0-1 year   □ 1-2 years □ 2-3years  □ Above 3 years 

4. How many customers do you serve per week? 

□ Less than 50 customers        □ 50-100 customers       □ above 100 customers 

5. How many hours do you experience network outage per month? 

□ Less than 1 hour         □ 1-2hours           □ 2-3 hours            □ above 3 hours 

6. How many successful M-Pesa transactions do you made per week? 

□ Less than 20      □ 20-30        □30-50         □above 50 

      7. How many unsuccessful M-Pesa transactions do you made per week? 

□ Less than 10      □ 10 -20        □ 20-30         □above 30 

 8. How many hours do you experience network downtime per week? 

□ Less than 2 hour      □ 2-3 hours    □ 3-4 hours   □ above 4 hours 

 9. How long does it take to accomplish one successful M-Pesa transaction? 

□ Less than 1 minute      □ 1-5 minutes    □ 5-10 minutes   □ above 10 minutes 

      10. What do you think is the reason for your unsuccessful M-Pesa transaction? 

…………………………………………………………………………………… 

      Part 3: Questions related to quality of M-Pesa service 

To be filled by selected M-Pesa agents. 

Please indicate how you rate the quality of M-Pesa service that you have been using 

form Vodacom network provider during the past three months by providing tick where 

appropriate. 

1. How satisfied are you with the restoration of network (signal) after the problems 

occurs? 
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  □ Very satisfied       □ satisfied       □ Moderate satisfied         □ Dissatisfied   

2. After how many number of attempts do you usually manage to make a successful 

 M-Pesa transaction? 

  □ 1 attempt         □ 1-2 attempt             □ 2-3 attempts            □ above 3 attempts 

3. How do you rate the availability of Vodacom network for M-Pesa service around 

 our location? 

  □ Available always   □ moderately available   □ Available rarely   □ Not available 

4. How satisfied your customers are with M-Pesa service in general? 

  □ Very satisfied     □ Satisfied       □ Moderate satisfied        □ Dissatisfied   

Part 4. General questions 

1. In your view, what are the main problems that usually affect satisfactions of M-

Pesa service to your customer? Please give brief details. 

…………………………………………………………………………………………. 

………………………………………………………………………………………….. 

2. What do you think should be done to improve quality of M-Pesa service from 

Vodacom network operator in Tanzania? 

………………………………………………………………………………………

………………………………………………………………………………………

……………………………………………………………………………………… 
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Appendix 2: Interview guide 

Interview questions to the key informants 

1. What are the common problems that affect M-Pesa service from Vodacom 

network? 

………………………………..……...................................................................... 

……………………………………………………………………………………… 

2. What do you think might be the causes of these problems? 

………………………………………………………………………………………

…………………………………………………………………………………….. 

3. What approaches commonly used to improve the quality of M-Pesa service 

from Vodacom network? 

………………………………………………………………………………………

……………………………………………………………………………………… 

4. What measures do you commonly use in protecting network outage, congestion 

and reducing the network downtime? 

………………………………………………………………………………………

……………………………………………………………………………………… 

 

Thank you for your participation 
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Appendix 3:  Computation of Overall Weighted Satisfaction Score (OWSS) 

To obtain the OWSS, the mean value is first computed as  

Mean (M) = X/Y where 

X = Total of the number of M-Pesa customers under scale option of 4*4 + Total of 

the number of M-Pesa customers under scale option of 3*3 + Total of the number 

of M-Pesa customers under scale option of 2*2 + Total of the number of M-Pesa 

customers under scale option of 1*1  and Y =Total used sample size which in this 

case was 150.   

Therefore the Mean (M) = X/Y  

Finally the OWSS is computed using the formula given bellow: 

OWSS= [(M-1)/3]*100 

If the satisfaction score is less than 50%, it is regarded as poor satisfaction. 

If the satisfaction score is between 50-70%, it is regarded as moderately 

satisfaction. 

And if the satisfaction score is 70% and above, it is regarded as satisfied.   
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Appendix 4: Tabulation 

 

 

 

Location How many hours do you experience network outage per month? 

Less than 1hr 1-2 hrs 2-3 hrs Above 3 hrs Total 

KRK 5 12 7 6 30 

PST 3 14 8 5 30 

BGN 1 17 10 2 30 

ARP 4 11 12 3 30 

TBT 2 9 14 5 30 

Total 15 63 51 21 155 
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Location 

How many unsuccessfully M-Pesa transactions do you made per week? 

Less than 10 10-20 20-30 Above 30 Total 

KRK 5 12 7 6 30 

PST 12 9 5 4 30 

BGN 7 16 5 2 30 

ARP 14 10 3 3 30 

TBT 19 4 6 1 30 

Total 57 51 26 16 155 
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Location 

How many hours do you experience network downtime per week? 

Less than 1hr 1-2 hrs 2-3 hrs Above 3 hrs Total 

KRK 5 12 7 6 30 

PST 3 8 16 3 30 

BGN 4 10 14 2 30 

ARP 8 9 10 3 30 

TBT 5 7 17 1 30 

Total 25 46 64 15 155 

 

Location 

What other M-banking services do you use from other network 

operators? 

TiGo pesa Airtel money Zap Non of all Total 

KRK 19 6 4 1 30 

PST 13 8 6 3 30 

BGN 16 11 1 2 30 

ARP 14 9 7 - 30 

TBT 11 14 5 - 30 

Total 73 48 23 6 155 
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