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ABSTRACT 

Sales promotions are an important vehicle by which businesses increase the demand for and 

visibility of their products and services. Unfortunately, today we have too many promotions 

in a network that result in poor performance. If we ignore this problem, resources will need 

to increase to handle the cascading problems and network providers may not be able to know 

whether a promotion is profitable or not and may miss crucial customers satisfaction which 

could result in lost revenue, Nigerian Communication Commission (NCC) penalties, lost 

business and further damage of quality reputation. Accordingly, Global System for Mobile 

Communications (GSM) promotion task manager is investigating the facilities by proposing 

a statistical model aimed at monitoring every promo lifecycle and determining the profits and 

losses. We further tested the performance with estimated data. The result shows that our 

system is promising. 
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1.  INTRODUCTION 

The interest of any GSM operator is to maximize profit which could be in form of 

increase in capital or increase in the number of subscribers. Sale promotion is an important 

tool by which businesses increase the demand for and visibility of their product and services, 

thereby maximize profit. Promotion is used to ensure that consumers are aware of products 

that the organization is offering. The Oxford Advanced learner’s Dictionary (2006) defines 

promotion as activities done in order to increase the sale of a product or service or a set of 

advertisements for a particular product or service. Blattberg and Neslin (1990) defined sales 

promotion as an action focused marketing event whose purpose is to have a direct impact on 

the behavior of the firm’s customers. Dwyer and Tanner (2006) states that business 

consumers are larger than individual consumers; meaning that each business consumer is 

more important to the economic situation of the business marketers’ company. Shultz, et al. 

(1998) says that sales promotion generally works on a direct behavioural basis rather than 

affecting awareness or attitude. It is continuously said that most types of sales promotions 

affect the decision-making and purchasing stages of the buying- process directly, that is 

affective in the long-term since it leads to increased sales and profit (Kwok and Uncles, 

2005). Blattberg and Neslin (1990) pointed out that promotion-planning process should be 

based on the progression from corporate objectives through marketing strategy, promotion 

objectives, and promotion strategy to promotion tactics. A corporate objective can, for 

example, be to capture 20 percent of the market in a certain area. A retailer’s marketing 

strategy has several dimensions such as price level, promotional strategy (high/low or 

everyday low pricing), service level, variety, focus and convenience (multiple locations, few 
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locations, etc). The chosen marketing strategy determines the relevant promotion objectives. 

The promotion strategy follows from the marketing strategy and the promotional objectives. 

According to Blattberg and Neslin (1990), promotional strategies are used to maintain the 

promotional to the total sales ratio at a certain level, to maintain a certain margin on 

promoted products, and to promote items with a broad appeal. The promotional strategy is 

implemented by translation into promotional tactics. Promotional strategies and tactics form 

the pivot of any GSM services and prospects. In Nigeria, since the launch of the GSM 

(Global System for Mobile Communications) mobile telephony and allied services such as 

mobile internet services have rapidly become the most popular method of communication. 

According to statistics from the Nigerian Communications Commission (NCC), compared 

with just about 450,000 working lines from NITEL in 2001, by August 2004, the GSM 

operators had recorded over seven million subscribers. The growth has been so rapid that 

Nigeria has been rightly described as “one of the fastest growing GSM markets in the 

world’’. According to Elegbeleye (2005), the revolution has been largely enhanced by 

aggressive market promotion of the GSM phone by the service providers. The major players 

in this drive have been MTN, Globacom, Airtel, Etisalat, MTEL, Visafone. According to 

TELL magazine (August 22, 2011) MTN Nigeria has more than 48 million subscribers and 

has invested N563 billion in its infrastructure. It is also noted that MTN Nigeria performed 

well for most of the period despite increased competition from Globacom, Airtel and Etisalat. 

According to Andra and Daniels (2003), MTN increased its market share to 54 percent, while 

Airtel of 39 percent and others of 7 percent by way of capturing more than 60 percent of the 

subscribers through promotions. In their battle for supremacy in the Nigerian market most of 

these major GSM service providers have introduced a whole lot of promotions more than 

they can chew. While much progress has been made in introducing these promotions, there 

are still unprecedented losses incurred by some. This research work is intended to develop a 

GSM promotion task manager - a decision support system capable of monitoring every 

promotion lifecycle and determining at what stage a promo should be withdrawn in order to 

maximize profits and minimize losses. 

2. OVERVIEW OF GSM SERVICE PROVIDERS IN NIGERIA AND THEIR 

PROMOTIONS 

In the last decade the major GSM service providers in the Nigerian market have been MTN, 

Globacom, Airtel, Etisalat.  

2.1. Mtn Nigeria  

MTN Nigeria is part of the MTN group and is currently Africa’s leading cellular 

telecommunications company. MTN become the first GSM network in 2001 to make a call 

following the globally lauded Nigeria GSM auction conducted by the Nigerian 

Communication Commission (NCC). Thereafter, the Company launched full commercial 

operations beginning with Lagos, Abuja and Port Harcourt. Since its launch in August 2001, 

MTN has steadily deployed its services across Nigeria. According to TELL (August 22, 

2011), MTN Nigeria has more than 48 million subscribers and has invested N563 billion in 

its infrastructure. According to Andra and Daniels (2003), MTN Nigeria performed well for 

the period under review despite increased competition in the four quarters from Globacom, 

Airtel and Etisalat in 2003. Presently, with Nigeria having more than 89 million active 

subscribers, MTN has dominated other operators. The reason for this dominant role could be 

accredited to revolving promotions strategies. Table 1 shows some current MTN promotions 

as well as their purpose and activation codes. 
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Table 1: Mtn Promotions 

S/No. MTN 

Promotion 

Purpose Activation Code 

1. MTN Wow 

promotion 

Double your 

recharge 

*888*recharge pin# 

2. MTN Ultimate 

wonder 

Win an aeroplane Recharge with a min. of 

N200 to qualify for raffle 

draws or A min. recharge of 

N3,000 over the duration of 

the promo automatically 

qualify for raffle draws 

3. MTN Magic 

number 

To register a 

special person 

*563*1*MSISDNA# or 

*563*magicNo# 

4. MTN Extra   

air-time 

To have extra 

bonus time 

*606# 

 

2.2  Globacom Nigeria 

On August 29, 2003 Glo Mobile launched its services in Nigeria. Since then Glo Mobile has 

been at the frontier of revolutionary changes in the GSM sector in Nigeria. It is the only 

operator in Africa to launch it operations on the superior 2.5G network which enables 

internet services and convergence of voice, data, and multimedia technologies (Isiaka 2010). 

This robust platform not only ensures unparallel voice clarity, and low drop calls but also 

enables the offering of value added services unavailable on the 2G technologies then 

deployed by other operators in the industry. In keeping with its aspirations to avail Africa the 

possibilities offered by broadband, Globacom invested in GLo-1 submarine cable from West 

Africa to UK. Globacom has lived up its commitment to ensure that other countries benefit 

from the advances made in telecommunication and information technology. Table 2 shows 

some current Glo Mobile promotions as well as their purpose and activation codes. 

Table 2: GLO Promotions 

S/No. GLO Mobile 

Promotion 

Purpose Activation Code 

1. Glo get 500% 

airtime bonus  

To get 500% airtime 

bonus while making 

calls 

Text ‘Bonus’ to 

4567 

2. Glo Bumpa To get 200% bonus on 

every recharge from 

N100 upward to call all 

networks in Nigeria 

*1000*10*1# 

3. Glo Recharge to 

Stardom 

To win between N1m to 

N5m 

To win the grand prize 

of N25m 

Recharge a 

cumulative of 

N1,000 in 10 days 

Recharge a 

cumulative of 
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N5,000 during the 

promo period 

4. Glo Bounce 

Tariff plan 

Call from Glo to Glo 

lines is charged at 12 

kobo/sec 

Call from Glo to other 

networks also charges 

at 12 kobo/sec 

*170*4# 

 

2.3 Airtel Nigeria  

The name Airtel Nigeria has undergone a lot of dramatic changes in branding and 

rebranding. Airtel Nigeria started with the name Econet then Vodacom, which was later 

changed to Vmobile and further to Celtel then Zain. After two years, Zain announced 

takeover of the Celtel brand and finally transform it to Airtel by Bharti Airtel. Airtel Nigeria 

has moved from 2G network where it started its mobile network services with 2.5G and later 

3G network, adapting modern technologies and soft switching to drive an IP enable Next 

Generation Network (NGN) in its operation. Presently, Airtel Nigeria is operating on 3G 

licence and made its cell sites telecom backbone 3G compliant, which has won it awards 

annually for efficient quality of services through the deployment of self wood fiber of over 

4,600km nationwide fiber backbone network. Table 3 shows some current Airtel Mobile 

promotions as well as their purpose and activation codes. 

Table 3: Airtel Promotions 

S/No. Airtel Nigeria 

Promotion 

Purpose Activation 

Code 

1. Airtel Free 

millionaire 

Customers must attain 

500% usage target to 

qualify for the draw  

 

2. Airtel gives out 

500% Airtime 

Bonus 

Customers must attain 

500% usage target to 

qualify for the draw 

*123*4# 

3. Airtel Seven up 350 

million minutes free 

airtime 

Customers must drink 

pepsi soft drink as many 

as possible and look at 

each crown to qualify for 

raffle draw 

Refresh with 

Pepsi and Talk 

with Airtel 

4. Airtel Red Hot 

promo 

Customers must recharge 

their lines, recharge data 

services, purchase a 

handset or data bundle, 

meet their 5x target, 

subscribe to ‘talkmore’ or 

join the Airtel network. 

 

  

2.4 Etisalat Nigeria  

Etisalat Nigeria commenced commercial operations in Nigeria in October, 2008. Since then it 

has witnessed consistent and rapid growth in its subscriber base. Etisalat offers fixed line 
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services over its Next Generations network, and provides mobile users with a range of 

services and applications such as GPRS and Blackberry. Nigeria Communication Digest 

pointed that, Etisalat Nigeria in 2010 recorded over six million subscribers on its network 

and in March 2011, an agreement was sealed in Lagos for a $650 million loan split into 2 

tranches: N82.5 billion and $100 million (Ijawoye and Ale, 2011).  The syndicated loan 

facility which is the landmark transaction in the telecom sector for 2011, offered an 

opportunity to aggressively intensify Etisalat Nigeria’s network expansion across the country 

thereby offered better quality of services to its customers. To achieve this, it has within the 

last two years built over 2000 cell sites in Nigeria with its services in all the 36 states, 

covering 55 percent of Nigeria population and partnered with three service providers 

including Alcatel and Huawei. Table 4 shows some current Airtel Mobile promotions as well 

as their purpose and activation codes.. 

Table 4: Etisalat Promotions 

S/No. Etisalat Nigeria 

Promotion 

Purpose Activation 

Code 

1. 9ja Free credit promo Gives 30 per cent 

bonus of  total 

recharges to call all 

networks. 

Buy and 

activate 

Etisalat sim 

card by 

calling 200 

2. Etisalat Nigeria Easy 

Starter 

10k/s for calls to all 

networks once a 

customer uses up to 

N25 daily. 

*232# 

3. Etisalat Nigeria Talk 

zone 

Make Calls At 1kobo 

Per Sec To All 

Etisalat Lines 

*244*8# 

4. Etisalat Nigeria 

Easyblaze 

A whopping 100% 

extra from data 

recharges! 

Text ‘Help’ to 

‘229’ 

 

3.0 SYSTEM ARCHITECTURE AND FACILITIES  

The architecture of the GSM promotion task manager consists of three functional levels: the 

user interface level, the language facilities level, and the data management level; and two 

databases: the task rules database and the task status database (see figure 1).  
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                      Figure 1: GSM promo watchdog architecture (Source: Lochovsky, 1987) 
The user interface level is intended to provide uniform access to all of the underlying 

language facilities.  The language facilities level consists of four modules: definition 

language, query, command language and analysis. The definition language is used for 

defining/modifying tasks. The query language is used for querying the status and task rules 

databases. The communication language is used for initiating, suspending, or terminating the 

execution of tasks. Tasks must make use of various resources that are continuously scheduled 

or allocated on demand. Most of these resources are serially reusable and a task must wait for 

them when they are being used by another. These waiting tasks are entered in various queues, 

which form an important structure for tasks management. The manager views the execution 

of a typical task in the course of its activity in the form of a progression through a succession 

of states. Tasks may exist in several states that are related to the utilization of system 

resources. A form of the task state-transition diagram is shown in figure 2 (below).  
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Fig. 2. Task state -transition diagram 

Figure 2: Task state-transition diagram 
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A created task (made known to the OS) is running; ready- to- run, or suspended awaiting an 

event. Consequently, the four general categories of task states are:  

 Dormant  

 Ready  

 Running 

 Suspended 

(i)  Dormant: A task is loaded into memory by the system loader but not yet activated 

for execution or tracked by the manager. In this case, the task or process has control of 

one resource (e.g. memory), but is not yet ready to be executed. All process templates 

awaiting activation, as well as tasks not yet submitted to the manager may be regarded as 

dormant in this classification. 

(ii) Ready: Any task or process that is resident on the task scheduling queue such that, in its 

turn, it could be given control of the processor (i.e., be ready to run). 

(iii) Running: At any instant, the task that has control of the processor after being 

dispatched into execution by the scheduler/dispatcher modules. 

(iv) Suspended: An executing task that is suspended from execution while awaiting the 

availability of a specified resource or for completion of another task. 

Finally, the analysis language is used to examine task definitions for undesirable properties. 

The data management level consists of two modules: the storage and execution manager. The 

storage manager provides facilities for managing the task rules database. The execution 

manager provides facilities for managing the task status database. Finally, the databases store 

the information required to support the upper levels of the system. The project has been 

divided into two phases. In the first phase, we are concentrating on the design of the user 

interface facilities, the definition language, and the data management facilities. We hope to 

consider the database and as well couple the entire system.  

4.0   FORMULATION OF MODEL 

According to Hardy (1986), change in profit could be used as a measure of the profit of a 

promotion. Hardy successfully used an equation to calculate the profits of a trade promotion. 

In other words, if a promotion is made to span over a period of time say weeks or months 

then change in profit could be calculated at intervals during the course of the promotion. 

Thus, using Hardy’s equation, we define a time duration incremental profit which is the 

calculated interval change in profit during the promotion as follows: 

Incremental Profit(i)  = 

1 1 2 2( ( )[ ( ) ] ( )[ ( ) ]) ( )i i i i iN s U p c N s U p c C p    .................................eq. 1                             

where, 

N(s1i) = Sales made during the promo 

N(s2i) = Average normal Sales made when there is no promo 

U(p1i) = Unit price of a promo (i.e the subscription charge) given to the subscribers 

 U(p2i)=  normal unit price of service when there is no promo 

c = Actual cost of service (i.e price at which the service is rendered without gain or loss) 

C(pi) = Fixed cost of promotion for the given time i. 
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On the same note, we define the total time duration profit which is the total of incremental 

profit for the period considered as follows; 

Total Profit = 1 1 2 2

1

( ( )[ ( ) ] ( )[ ( ) ]) ( )
n

i i i i i

i

N s U p c N s U p c C p


     ……..eq. 2 

It could be seen from the model that as the cost of promotion remains fixed for the given 

time, profit to any given promo depends heavily on the following: 

i.  dispersion between U(p1i)- c and U(p2i)- c and  

ii.  dispersion between N(s1i)  and N(s2i) 

If the dispersion is high, then profit increases. On the other hand, if the dispersion is low, 

then profit reduces. An interesting finding is that network providers can re-evaluate an 

ongoing promo at time intervals using the incremental model. At a glance they could decide 

on what strategy to use in order to increase sales during promotion and hence boost N(s1i). 

5.0 PERFORMANCE EVALUATION 

We first illustrated the performance of the model with an example and then presented a 

graphical view. For example, assuming a GSM service provider wishes to know its total 

profit on a promotion. The set duration time for the promo is 15 weeks but the promo could 

stop before then depending on the value of the weekly incremental profit at the peak of the 

promo. The GSM service provider has a set total profit goal in mind represented as G. Hence, 

at the end of each week (i), the incremental profit (Pi) is compared to G. The continuity of the 

promo till end duration time is assured for all Pi which is greater or equal to v which is the 

expected average minimum incremental profit for which G could be realized. So for any 

weekly incremental profit pi which is less than v, the promo terminates. The value of G at the 

end of the promo determines the success of the promo. This is so because the GSM service 

provider considers other factors which may be a loss to the running of the promo. Such 

factors which the model does not have control over could be time wasted on the promo, 

machinery wear and tear, and face loss etc. The GSM operator also decides to spend a fixed 

physical cash amount of S per week for the promo. The success of the promo is therefore not 

being measured on the actual total incremental profit to be made but on an expected total 

incremental-profit                                                                                                   Solution: We 

formulate our set objective goal thus;  

:i i

i i

p p G
 

 
 
 

 ……………………………………………………....eqn 3 

and the continuity of the promo is ip v  . ….…………………………..eqn4 

Example 1: Assuming that a GSM operator had earlier decided on a fixed amount to invest 

on the promo per week say; ₦20,000 and that the set total profit goal G = ₦1,191,445.71. 

The estimated data as shown in Table5 may be obtained by analysis.   
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Table 5: Estimated Data for Example1 

 
 

Table 5 shows the Initial state Incremental profit, the Incremental profit for altered C(p) and 

the Incremental profit for altered U(p1), respectively for running the promo for 15 weeks. 

Given that the set profit goal G = ₦1,191,445.71 and the promo is meant to last for 15 weeks, 

then the average minimum incremental profit will be given as  ₦1,191,445.71/15 = 

₦79,429.714.  

From Table 5, looking at the Incremental profit for Initial state column, at initial stage 

(week1 and week2) when the promo was just introduced, the incremental profit generated is 

found to be low. As people became aware of the promo the incremental profit for initial state 

continued to increase till week10 when it reached its peak. After week10, the incremental 

profit began to fall. This could mean that peoples’ interest on the promo is beginning to 

wane. Again, from equation2, comparing the average minimum incremental profit V which is 

₦79,429.714 to the result in table 6, we see that the safe period of the promo starts from 

week3 and end on week10. It is therefore obvious that in order for the GSM provider to 

achieve its estimated total profit G, then the promo should have stopped on the 10
th

 week 

without incurring further loss. On the other hand, in order to increase their profit time 

duration and increase the safe period to run the promo, then the c(p) for every week could be 

cut from ₦20,000 to ₦10,000 in week 3. This is justified because it could be seen that the 

₦20,000 weekly cost for running the promo from week 1 to 3 has a direct impact on the 

increase of N(s1). So from week 3 when a good number of people have subscribed to the 

promo, it is no longer necessary to invest heavily on the promo, thus the reduction in c(p). 

The effect is seen on the incremental Profit for the altered C(p) in Table 5 as follows:                      

a. obvious increase of the incremental profit from week 3 to week 10.   

b. further extension of the safe period from week 3 to week 13.       

Furthermore, if the GSM provider decides to introduce yet another incentive within the 

promo, for instance they may decide that all those who enter the promo for the first 4 weeks 

will get a discount of 50 kobo while those who enter after week 4 will get an increment of 

₦1. The effect is seen on the Incremental profit for altered U(p1) in Table 5. 

Figure 3 below summarizes the effect of altering C(p) and U(p1) on the Incremental Profit. 
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Figure 3: Data Plot for Table 5 

It could be seen from Figure 3 that the Incremental profit for Initial state increased 

from week 1 to week 2. From week 3 to week 10, the profit remained almost steady and at its 

peak. After week 10, the profit began to drop again. The above illustration shows that it is 

advisable for the GSM service provider to stop the promo at the 10
th

 week. The sum of the 

incremental profit (initial state) for the safe period is given as: 
8

1

[ ]   i i

i

p p v


   ₦160,766.00 

 Similarly, looking at the Incremental profit for altered C(p), the slight upward tilt of 

the line indicates increase in profit while the extended safe period that guarantees more profit 

is also evident. At this point, one could say that the layout of data in Table 7 will ensure more 

profit than that of Table 6. The sum of the incremental profit (altered C(p)) for the safe 

period is given as: 
10

1

[ ]   i i

i

p p v


   ₦177,812.00 which is obviously higher than that of 

incremental profit at Initial state.  

Furthermore, a closer look at the incremental profit for altered U(p1), reveals that although 

the safe period during which profit is assured for the promo is reduced from 10 weeks (i.e 

from week 3 - week 13) to 8 weeks (i.e week 5 to week 13), this loss is cushioned in the high 

profit recorded within the short period. Hence, we have the following summation of all safe 

period for the altered U(p1): 
8

1

[ ]   i i

i

p p v


   ₦978,795.00 which when compared to that 

of Initial state and the altered C(p) is highest. 

In summary, comparing the results from the three layouts; it is obvious that the last layout 

(altered U(p1)) which involves introduction of incentive to the existing promo ensures the 

maximum total incremental profit for the promo. It therefore means that given a set profit 

goal G = ₦1,191,445.71 for a GSM operator having the given data layout, the best task 

manager layout to be employed for the scenarios is the altered U(p1) layout which 

recommends the following: 

i. a higher c(p) for the first 2 weeks in order to increase N(s1i) 

ii. having increased N(s1i),  to reduce the c(p) after 2
nd

 week, 
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iii. at the same time to give a 50 kobo reduction incentive which will attract a huge profit  

after 4 weeks when the incentive ends. 

iv. To either suspend or terminate the promo after the 13
th

 week. 

6.0  CONCLUSION 

We have been able to design and automate GSM promotion tasks which will play a 

key role in improving GSM service providers’ productivity. Existing manual or ad hoc 

promotion supervision is not productive enough since it may result in duplication of promos, 

inability to determine whether a promo is profitable or not and may result in lost revenue or 

NCC penalties. We have thoroughly studied the activities and have introduced a statistical 

model aimed at monitoring every promo lifecycle and determining the profits and losses. We 

further tested the performance with estimated data. Quantitative results show that our concept 

is able to assist Service Providers in decision making on promos. An implementation is 

currently on course using Java programming language. 
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