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Abstract 
The purpose of this research was to ascertain causes of Restocking Delays in 
a Distributor Company of Airtel Airtime (AA) that give justification for ben-
efits of using Real Time Inventory Tracking (R.T.I.T) in an attempt to miti-
gate Restocking Delays. From a study out at the Private Marketing and Trad-
ing Services (PMTS) an Authorized Distributor of Airtel Products undertaken 
in 2017 evidenced by Airtime scratch card and Electronic, E-Recharge Air-
time among other forms to encourage R.T.I.T among other products in Tele-
com Companies and other Business Enterprises. The research comprises of 
the following areas among which included a detailed focus on a Qualitative 
and Quantitative approach in obtaining different categories of Restocking 
Delays in form of Themes and Sub Themes encountered in the Distribution 
Supply Chain (SC) of AA that is contained in this paper. This research con-
tinues to capture an in-depth explanation of the Managerial and Operation-
al causes of restocking delays in respect to AA. Similarly, fast consumer 
products and services other than AA require a solution to Restocking Delays 
through implementation of Real Time Inventory Tracking Model (R.T.I.T.M) 
of AA among Distributor Companies (DCs). This paper also elaborated on 
Literature, Methodology and Findings obtained from the study. The results 
were obtained from regression analysis by using the Statistical Package for 
Social Sciences (SPSS) that showed a higher significance of Stock Turnover 
Period and Airtime Denomination as a contributor to Restocking Delays 
whereas Messages from Airtel Head office to the Distributor had a 
non-significant contribution to restocking Delays as in Figure 9. The re-
search recommends a Model for R.T.I.T in Telecom Distribution SC of AA 
and Omnichannel Inventory Management (OIM) as a significant contributor 
to timely reliable inventory restocking and promotes higher sales among DCs 
and retailers through minimized Restocking Delays. It shows that the forces 
of Demand and Supply change over time with different tastes and preferences 
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of customers. The imbalance in AA stock levels changes at given times due 
to unforeseen forces of consumer demand experienced by DCs, explained 
by the “Bullwhip Effect” due to information distortion in the Supply Chain 
(SC). 
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Bullwhip Effect, Distribution Supply Chain, Managerial Causes,  
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1. Introduction 

The research background gives an overview of Distribution technologies; the 
industry is highly computerized and there was need to identify the gaps in the 
Real-Time aspect that exist within the AA distribution process [1]. For example 
there is a real-time gap between the Distributors to the end customer. There is 
need for the retailers and other medium whole-sellers to collaborate with their 
Distributors to upgrade their purchasing and Supply Management Function 
from clear role to an integral part that modernizes the phenomenon in extension 
of Supply Chain Management (SCM) and information technology infrastructure 
plays a crucial role in improving SCM capability and in Supply Chain (SC) 
strategy, an increase in the use of Information Communication Technologies 
(ICT) has a positive influence on vendor relationship management and Cus-
tomer Relationship Management (CRM) [2]. From the research on “information 
distortion in a supply chain: The bullwhip effect” it considers a series of compa-
nies in an SC of which orders are made from the immediate upstream member 
and in that study, inbound orders from a downstream member serve as a valua-
ble input information to the upstream production and inventory decisions. This 
reveals that the information from “orders” can misguide upstream members in 
their inventory and production decisions. As a case in point, the variance of or-
ders may be larger than that of sales; this distortion tends to increase as one moves 
upstream and the term given to this phenomenon is “bullwhip effect” [3]. 

The situation of other researchers includes that, the causes of delays in in-
ventory restocking are grouped into two categories that comprise of Operation-
al and Behavioural causes of delays: the first category comprises of Operational 
causes of the problem that are due to errors in demand forecasting, order 
batching, gaming due to perceived or real shortage and discount fluctuations. 
Such causes of delays in inventory restocking have been documented in practice 
and the techniques to eliminate the delay are an important part of the tool kit in 
supply chain design [4]. The Behavioural causes of delays include experimental 
studies: explanation emphasizes the bounded rationality/reasonableness of deci-
sion makers in failing to adequately account for feedback effects and time; 
people do not adequately account for the time delays, nonlinearities and feed-
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backs in the system. Thereby the distributor experiences a situation where orders 
due to demand may exceed the stock that could currently be available [3]. 

The problem intended to be solved arises as follows: Distributor Companies 
(DCs) tend to place orders depending on the gap between the inventory target 
level and the current inventory levels including on hand stock. As a result, insuf-
ficient weight is given to the supply line of unfilled orders that is to say, the stock 
of orders placed but not yet received [4]. This research, majorly looked at the 
Telecom DC, of which the industry is highly computerized and there was need 
to identify the gaps in the real-time aspect that exist within the AA distribution 
process [1]. For example there is a real-time gap between the distributors to the 
end consumer. There are majorly four causes of Bullwhip Effect which include: 
demand signal processing, the rational game, order batching, and price variance, 
usually under certain conditions like when past demands are not used for fore-
casting (for example when demand is static or stationary), resupply is infinite 
with a fixed lead time. 

Therefore, appropriate use ICT in bridging the real time gap at the Distributor 
Company (DC) whereby automatic update stock inventory levels can be instant-
ly without taking a lot of time to manually ascertain how much Airtime stock is 
needed to be restocked at the Distributor Company, thus contributing to a posi-
tive influence on vendor relationship management and Customer Relationship 
Management (CRM) [2]. 

“Shortage of Airtime” is a term commonly used by Airtel Distributor when 
the demand of certain denominations of airtime exceeds the available stock at 
the DC premises and perhaps the researcher seeks to use the word “Bullwhip 
Effect” since the research that was carried out in “information distortion in a 
supply chain: The Bullwhip Effect” [3] seems to be related to the study that the 
researcher had undertaken. So when the forces of demand and supply change 
over time with the different tastes and preferences of customers, the retailers and 
stockiest (traders who buy AA in bulk) tend to purchase or order for Airtel Air-
time (AA) which is mostly consumed by the final customers.  

Therefore when the levels of stock run low or rather become insufficient at the 
Airtel Authorized Distributor, the distributor has to make an order for more AA 
denominations at Airtel Uganda, which is the Telecom Company itself. The 
process of replacing the stock of AA by the Distributor after it has been sold is 
commonly referred to as “Restocking”. Order costs and the purchase cost of the 
product are not stationary over time. 

2. Problem 

On certain occurrences, one may walk to an Airtime vendor to purchase a spe-
cific Airtime denomination or an amount worth of E-Recharge Airtime and 
may not be available, perhaps due to unforeseen increase in the forces of de-
mand. As a result, the Direct Sales Representatives (DSRs) who supply the re-
tailers/vendors with either Airtime Scratch Card or E-Recharge Airtime may 
experience the same scenario when the Airtime amounts ordered by each DSR at 
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the Distributor Company (DC) may be insufficiently available at the DC thus 
resulting into a problem of the inability to automatically show/determine the 
levels of stock available at any given time contributes to delay in restocking at 
the DC of Airtel Airtime leading to loses. Similar examples include Hershey’s 
1999 meltdown when it failed to deliver $100 million Kisses and Jolly Ranchers 
to stores in time for Halloween because of a failed supply chain system [5], 
JPMorgan Chase lost $6 billion in 2012 due to errors made on its Microsoft Ex-
cel spreadsheet. Therefore these examples prove that when the core business 
processes are ignored that comprises a dedicated Real Time Inventory Tracking 
System, it increases the risk of destroying business. Therefore lack of transaction 
and inventory visibility continues to be a significant challenge.  

3. Literature 
3.1. Why Inventory Uncertainties Is an Important Problem 

It is a laborious task of poring over inventory, tracking goods, recording sales, 
restocking shelves in a timely manner and predicting future demands have never 
been an easy activity for those running businesses with the growing day to day 
challenges, as a result business end up running to the ground [5].  

For the literature on the purposive sampling technique used and the signific-
ance of an R.T.I.T.M presence in the Distribution Supply Chain of Airtel Air-
time, detailed information is captured in the first journal [6]. 

Below are some of the companies that lost control of their inventory and al-
most ruined their businesses:  

Target’s out-of-stock disaster in 2015 when pink Barbie SUVs piled high in 
target’s distribution centers and killed the discount retailer’s big entry into the 
Canadian market, even the barcodes on the Barbie toy cars did not match the 
numbers in the computer system. Target grew too fast, too quickly without tak-
ing proper precautions and mismatched inventory left shelves empty, customers 
frustrated and the third largest store in the United States lost more than $2 bil-
lion. 

Walmart’s missing goods have struggled to keep shelves stocked with mer-
chandise for years, and in 2011, the retailer hired firms Acosta Incorporation 
and Retail Insights to literally walk down its lanes to track items. However in 
2013 Walmart was back to the red zone. Thus misplaced goods resulted in the 
company’s $3 billion loss as inventory continued to grow faster than sales. 

Kmart’s lack in foresight, in the mid-to-late 1990s when Kmart and Walmart 
were having price wars, Walmart decided to implement a supply chain system 
known as “just-in-time” inventory that allowed shelves to be restocked efficient-
ly. However Kmart did not take any step to adopt a modern supply chain man-
agement system, the stock price for Kmart dropped 63% and Kmart in 2002 filed 
for bankruptcy, closed hundreds of stores and merged with Sears Roebuck in 
2005. Whereas between June 1998 and June 2000, the stock prices for Walmart 
rose by 82% [5].  
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The most recognized athletic brand, Nike’s long tough battle with supply 
chains. Have lots of goods to manage and lost a lot from its inability to keep in-
ventory under control over the years. Inventory uncertainty is an important 
problem because after losing around $100 million in sales due to issues with 
tracking goods, In the early 2000s, Nike Company adopted an updated inventory 
management software to predict items that would sell best and prepare the 
company to meet demands but bugs and data errors resulted in incorrect fore-
cast and led to loss of more millions [5]. 

Inability to deliver in specific seasons (Christmas): in December 2011 a com-
pany called Best Buy, BestBuy.com failed to redeem the online customer orders 
due to overwhelming demand and poor inventory management led to stock 
outs, thus it could not delay shipment and lost lots of its customers to Amazon 
after the 2011 incident [5].  

The existence of imbalanced supply and chain demand, Ralph Lauren’s iconic 
clothing always looks so clean, it is unbelievable that the American sports wear 
had confused inventory system, profits dropped by 50 percent in 2014, conse-
quently the company is now worth half of the $16 billion is was worth in 2012 
because it could not get inventory under control and in an attempt to solve the 
problem, there was need to focus on the brand’s bestselling labels, cutting mul-
tiple layers of management and closing 50 underperforming stores [5]. 

There is an observation on Local-based Mobile Promotions (LMP) that drives 
non-impulsive, delayed sales because it may engender need recognition, future 
consumption decision-making and planned purchase behavior. The theory of 
real-time marketing is reconciled with planned behavior because of the signific-
ance in location and time proximity and impacts on contemporary sales but not 
on delayed sales [7]. Therefore there is need to monitor sales performed during 
LMP as airtime sales may be significantly higher than the normal supply.  

Considering firms that independently manage inventories and ordering quan-
tity, these incur inventory and shortage costs in other words experience random 
demands for such quantities faced by firms which like distribution firms, enable 
ascertainment of inventory costs faced the firm including the market price of 
buying the product. An optional ordering cost minimization for each of the 
firms yields an optional quantile risk that each distribution firm can use in de-
termining the order quantity if were to self-manage inventories [8].  

Much as a new multi-stage risk prevention strategy bases on Time Stochastic 
Dominance (TSD) along a given horizon considers a mixture of two risk preven-
tion/avoidance measures based on first and second order stochastic dominance 
constraints induced by mixed integer-linear recourse, respectively. It is therefore 
unrealistic to solve the inventory problem up to optimality by plain use of Man-
agement Incentive Plan (MIP) as the dimensions of medium-sized problems 
augmented by the new variables and constraints are required by this new risk 
measure. A decomposition algorithm of some type is suggested [9], which is an 
extension of a Branch and Fix Coordination algorithm called Branch and Fix 
Coordination-Time Stochastic Dominance (BFC-TSD). Broad computational 
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experience is presented by comparing the risk neutral approach and the tested 
risk avoidance strategies.  

In the aspect of this paper, the returns by Direct Sales Representatives can be 
sold in the subsequent days bearing in mind that products have expiry dates and 
those that do not perish. Therefore stochastic stock management can be focused 
upon that are essential [10] and in addition to established frameworks for some 
future works, R.T.I.T.M can be very efficient to minimize delays in computing 
sales and returns because the top inventory challenges faced in the Tele-
com/Communications is the challenge of a typical retail foot print that needs vi-
sibility to their stores so they provide an Omni-channel experience for the sales 
of phones and other accessories among other products just like retailers [11]. 

Inventory systems that scale up or down automatically without additional 
workload to the Information Technology department, are required by Omni-
channel commerce that revolves around customer and creates a single customer 
experience across the brand by unifying sales and marketing that accounts for 
the spillover between channels. 

It is emphasized that legacy systems were not built to scale to current custom-
ers and Omnichannel Inventory Management (OIM) revels that 72% of retailers 
agree that OIM is a major factor in meeting their company’s financial goals [12] 
[13] and nearly half of the retailers 49% reported that they have a “few advanced 
systems and processes” in place to achieve smooth, accurate and cost-effective 
Omnichannel Inventory Management [13]. 

3.2. Preventable Causes of Stock Outs 

Inaccurate data arises when dealing with inventory due to misplaced prod-
ucts and returns, where merchants may not know the exact stock of products 
available and may end up re-ordering for the wrong products or quantities. This 
cause of inaccurate data can be preventable through the use of modern inven-
tory system as the first step avoiding discrepancies is to implement an electronic 
(ideally cloud-based) inventory system. This preventable cause suggests that 
keeping track of products using a pen and paper is not only time consuming but 
can also lead to mistakes. Therefore, it’s best to use a point-of-sales or inventory 
system that automatically modifies inventory levels as you ring up sales to avoid 
worries in manually updating the database, such solutions are also beneficial if 
you have several locations because they allow you to manage multiple stores 
from one place. Stay organized and vigilant to prevent delivery of wrong quan-
tities of products. Conduct regular stock counts to have accurate numbers by 
tracking and updating stock, as modern inventory systems can do a great job at 
keeping and updating the stock levels in check, there is more need to handle the 
amount of physical inventory available [14].  

Failure to re-order in a timely manner as a cause of restocking delay that 
can be preventable by closely identifying and following the Out of Stock (OOS) 
patterns of the stock inventory. A study by Proctor and Gamble, P&G found that 
OOS “tend to form patterns such as day of the week”, the distributor can find 
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them by regularly auditing their inventory and taking note of the days and times 
of the week when they usually experience stock outs [14]. 

3.3. Benefits of Encountering Delays Using R.T.I.T 

The benefits to the distributor include improvement in Supply Chain (SC) speed 
and reliability, identifying and minimizing any forms of deviation within SC 
process, reduce resource consumption amidst financial constraints and then 
strengthen trust and political issues in the SC [1]. 

The benefits of the consumers are that R.T.I.T reduces the delays “Bullwhip 
Effect” since factors such as rationing, shortage and lead time are most effective 
in reducing the Bullwhip Effect [15] of Airtel airtime products in the market and 
also increase on the consumption of various Airtel airtime products. 

4. Methodology  

The methodology involved obtaining permission and consent from the Distrib-
utor Company to collect Data, observations were made, Interviews were con-
ducted and Questionnaires issued to the respondents. Collected data was both 
Qualitative and Quantitative analyzed using Regression Analysis Technique. 
As emphasized in the recent paper of “Real Time Inventory Tracking Model in 
the Distribution Supply Chain of Airtel Airtime” [6], the sample size was small 
and Purposive Sampling was used to select the sample size.  

The dataset was analyzed using various statistics methods; the descriptive sta-
tistics are used to summarize large datasets through limited number of statistical 
indicators, for this study frequency distribution is conducted and presented in 
sub sections and analyzed data is therefore presented on the themes of Daily, 
Weekly, Monthly, More than Two months and Within two weeks for the stock 
turn over period. Also the denominations 500/=, 1000/=, 2000/=, 5000/=, 
10,000/= and 20,000/= where this information is captured in the findings. De-
scriptive statistics included use of frequency distribution to indicate how the 
scores of individual respondents are distributed for each of the variables and 
each variable is examined at a time [16]. The variable name and description are 
shown by a frequency distribution and cumulative percentage for each value as-
sociated with a variable [17].  

The questionnaire drew responses on factors that investigated the causes of 
delayed restocking to justify the need for Real Time Inventory Tracking Model 
(R.T.I.T.M) in the business SC of AA for an Authorized Distributor. The col-
lected data was quantified, coded and entered into Statistical Package for Social 
Sciences (SPSS). Analysis was then presented in themes that included: Messages 
from Head office that distributor is running out of airtime, the “Bullwhip Ef-
fect” period, stock turnover of mostly restocked airtime, stock turnover of 
NOT regularly restocked Airtime and Limitation size of storage space. 

The Design of Investigated Causes for Different Stock Turn Over Periods 
To investigate the causes of Restocking delays, Figure 1 was used to formulate 
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the hypothesis. Where H1, H2 and H3 are the different Hypothesizes that have 
been explained in the subsequent paragraph as follows to determine which ones 
have a significant or non-significant contribution to delays encountered during 
Restocking of AA: 

According to the design above, a delay in restocking of AA at the DC causes 
Bullwhip Effect Period [3] is experienced when the customer demand is higher 
than company sales and some factors considered included Stock Turnover Pe-
riods, the Airtime Denominations of Mostly Restocked AA product including 
Messages from Airtel that the Distributor is running out of airtime has an in-
fluence on Bullwhip Effect Period that can be solved by implementation of a 
Real Time Inventory Tracking Model (R.T.I.T.M) in Telecom Distribution for 
the Distributor Company that aims at minimizing the occurrence of Bullwhip 
Effect and its effects. 

The relationship/hypothesis proposed included the following: 
H1: There is a significant relationship between Airtel Denomination of the 

Mostly Restocked Airtel Airtime (AA) and Bullwhip Effect that can be mini-
mized by Real Time Inventory Tracking Model. 

H2: There is a significant relationship between Stock Turnover Period (STP) 
and Bullwhip Effect that can be minimized by R.T.I.T.M. 

H3: There is a significant relationship between Messages from Airtel and 
Bullwhip Effect that can be minimized by R.T.I.T.M. 

5. Findings  

Respondents’ views were obtained to ascertain the interval of delays in selling 
similar denominations of airtime in the absence of Real Time Inventory Track-
ing Model that was aimed at minimizing the time within the “Bullwhip Effect” 
due to the Delays in restocking of airtel airtime. Figure 2 shows the time taken 
in the “Bullwhip Effect” period or delay in restocking period. The calculations 
were further supported by the Regression Analysis that was performed to estab-
lish the relationships among variables. 

Multiple regression analysis method was used for the dependent variable and 
three independent variables to be analyzed. Regression analysis statistical tech-
nique was used because it is a predictive technique that allowed establishment of  
 

 
Figure 1. The design of investigated causes of restocking delays. 
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relationships between the independent/predictor variables and the depen-
dent/criterion. That is to say, knowing the independent variable Stock Turnover 
Periods enables to predict the dependent variable (Bullwhip Effect Periods). In 
general, the format the multiple regressions take is as follows: 

1 1 2 2  ... n nY a b x b x b x u= + ∗ + ∗ + + ∗ +  

where 
Y = Dependent variable 

1 nX X…  = Independent variables 
a = Constant  
b = B coefficient 
n = Number of independent variables 
u = Error 
Therefore this study: 
Y = Bullwhip Effect Period 

1 nX X…  = Independent variables (Messages from Airtel “that distributor is 
running out of Airtel airtime”, Stock Turnover Periods, Airtime Denominations 
“that are mostly re-stocked products”). 

a = constant/intercept (that gives the value of Y at a point where the regres-
sion line crosses the Y axis at the point X = 0). 

b = B coefficient/Regression coefficient/slope of the regression line represent 
the independent contributions of each independent variable from an illustration 
in Figure 9 that takes on the following form of general equation: 

1 1 2 2  ... n nY a b x b x b x u= + ∗ + ∗ + + ∗ +  

The Bullwhip Effect Period = 3.000 + 1.307E−15(X1) + 1.000(X2) + 1.000(X3) + u 
The values of the independent variables X1, X2, X3 corresponding to Messages 

from Airtel, Stock Turnover Periods and Airtime Denominations of “mostly 
restocked airtime products” respectively can be assumed in so as to predict the 
expected value of Y (Bullwhip Effect Period “that has to be minimized”), which 
is the dependent variable. 

5.1. The “Bullwhip Effect” Period at Airtel Authorized Distributor 

 
Figure 2. The percentage of “Bullwhip Effect” at the Distributor Company. 

0 20 40 60 80

1 Week
2 Weeks
1 Month

More than 2 Months

1 Week 2 Weeks 1 Month More than 2 
Months

Percentage 33 67 0 0

The percentage of "Bullwhip effect" period at the 
airtel authorized distributor
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5.2. Messages from Head Office, Distributor Running out of  
Airtime  

The messages are sent from Airtel Head Office to the distributor when they are 
running out of certain denominations of Airtel Airtime (AA); this takes place 
when the customer finally loads the AA. This takes place when the customer fi-
nally loads the AA. However for restocking to be made, the Authorized Airtel 
Distributor does not have to wait for the end consumer to finally load the air-
time. Therefore the Model for R.T.I.T is to enable the Authorized Distributor to 
automatically replace the sold airtime stock without necessarily waiting for the 
Message from Airtel Head Office. Figure 3 shows the percentage for period 
when Airtel Head office sent messages that the Distributor is running out of air-
time.  

5.3. Stock Turnover of Mostly Restocked Airtel Airtime 

Figure 4 illustrates the different intervals in periods for the Stock Turnover pe-
riod of Mostly or frequently restocked AA. The Airtel Airtime stock turnover of 
the mostly restocked airtime is at 67% weekly, followed by 25% within two 
weeks and the least airtime restocking period is at 8% daily. This implies that the 
restocking intervals take a slightly shorter time which is better and there is no 
restocking made at Monthly which is 0% or More than two months at 0% for the 
Mostly Restocked Airtel Airtime. 

 

 
Figure 3. Messages from head office that distributor is running out of Airtel Airtime. 

 

 
Figure 4. Stock turnover of mostly restocked Airtel Airtime. 

0 20 40 60 80

Daily
Monthly

Daily Weekly Monthly More than two 
months

Percentage 17 75 8 0

Messages from Head Office that distributor is 
running out of airtel airtime 

0 10 20 30 40 50 60 70

Daily
Weekly

Monthly
Within two weeks

More than two months

Daily Weekly Monthly Within two weeks More than two 
months

Percentage 8 67 0 25 0

Stock turnover of mostly restocked airtel airtime in percentage
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5.4. Stock Turnover of Not Regularly Restocked Airtime 

Figure 5 indicates that Stock Turnover of NOT regularly restocked Airtime is at 
100% monthly. Perhaps the consumption rate of Airtel Airtime is relatively low 
and it takes slightly a longer time period to sell the airtime stock and hence re-
place the sold stock as compared to the Airtel Airtime which is mostly restocked 
in Figure 4. 

5.5. Limitation Size of Storage Space 

From Figure 6, was used in this research to ascertain the existence and size of 
storage space available at the Distributor Company so as to get a basis on the 
possibility of advancing to real time inventory tracking of airtime products. 
The storage space at Airtel Authorized Distributor from the respondents indi-
cates that 50% Not enough (Limited Storage Space), 42% Very Small storage 
space, 8% say there was None. Implying that there was no Unlimited Storage 
Space and no Medium storage space since the response for this category was 
at 0%. 

The statistics indicate that the storage space is sufficient enough for Distribu-
tor Company and there is need for Unlimited Storage Space to track the in-
ventory on Real Time over a long period of time throughout the Distributor’s 
existence.  

 

 
Figure 5. Stock turnover of NOT regularly restocked Airtel Airtime. 

 

 
Figure 6. The limitation size of storage space at the Authorized Distributor. 

0 20 40 60 80 100

Daily

Monthly

More Than Two Months

Daily Weekly Monthly Within two 
weeks

More Than 
Two Months

Percentage 0 0 100 0 0

Stock turnover of NOT regularly restocked airtel airtime

0 10 20 30 40 50

Very small
Medium

Not enough (Limited Storage space)
Non

Very small Medium
Not enough 

(Limited Storage 
space)

Non

Percentage 42 0 50 8

Limitation size of Storage space
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5.6. Direction of Relationship and Level of Significance 

Regression analysis coefficients for the predictor variables (independent va-
riables) Messages from Airtel, Stock Turnover Periods and Airtime Deno-
minations were computed to determine the nature of relationship to establish 
how much change the independent variables associates with that of the depen-
dent variable of Bullwhip Effect Period thus determining the level of signific-
ance in each variable, the multiple regression analysis Table presented the results 
as below. 

The explanation in Table 1 is as follows: The unstandardized coefficients 
were obtained from regression of original (unstandardized) variables whereas 
the Standardized coefficients or beta coefficients are estimates that resulted 
from analysis carried out on independent variables that have been standardized 
so that their variances are 1. The results in Table 1 are a display from SPSS, the 
“B” coefficients therefore help to determine the direction of relationship between 
variables. The positive “B” coefficient implies a positive relationship of the va-
riables with the dependent variable, a negative “B” coefficient represents a nega-
tive relationship but if the “B” coefficient is zero then there is no relationship 
between the variables.  

Sig. (P value) represents the level of significance between the independent va-
riables and the dependent variables. A higher P value shows a less significant re-
lationship between the variables whereas a lower P value shows that the ob-
served relationship between variables is a reliable relationship between the re-
spective variables. 

6. Results 

Results showed the existence of a linear relationship between messages and 
mostly restocked Airtel Airtime whereas there was NO linear relationship be-
tween “Bullwhip Effect” and NOT Mostly restocked airtime. In addition to the 
above, the calculation formulae from also obtained from the regression analysis 
as shown in the table below. Therefore the first relationship is obtained by ex-
tracting a graph from the data that was collected used to represent the bar 
graphs in Figure 3 and Figure 4. Hence by using Microsoft Excel data analysis 
package, the regression graph in Figure 7 was obtained. Similarly in the second 
relation, the regression graph in Figure 8 was obtained by extracting Figure 8 
by plotting a regression from the same data that was used to extract the graphs 
in Figure 2 and Figure 5, however it turned out not to display any relationship 
between “Bullwhip Effect period” and NOT Mostly restocked airtime. 

From the strength of relationship between the independent variables and the 
dependent variables was determined by Regression analysis. Results showing 
strength of relationships are presented in the model summary in Table 2.  

The table above presents the model summary, the predictors of Real Time In-
ventory tracking in the model. The multiple correlation coefficients R which 
represents the square root of R Square show how strongly the independent vari-
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able relates with the dependent variable. R has to vary from 0 to 1, in the above, 
R = 1.000 that implies that the relationship a very strong relationship between 
the independent variables and the dependent variable. The R square values vary 
from 0 to 1; thus 0 indicates NO relationship and 1 indicates a perfect relation-
ship. Hence the closer the R square value to 1.000, the better the model implying 
that it’s easier to better predict one term from another whereas the closer the R 
square value to 0 indicates, the worse the model implying that it’s harder to 
know one term does not help to know the other at all. 

 
Table 1. Coefficients. 

Coefficients* 

Model 
Unstandardized Coefficients Standardized Coefficients 

T Sig 
B Std. Error Beta 

1. (Constants) 3.000 0.000  1.181E8 0.000 

Message from Airtel 1.307E−15 0.000 0.000 0.000 1.000 

Stock Turnover Periods  
(Mostly Re-stocked) 

1.000 0.000 1.000 7.457E7 0.000 

Airtime Denomination  
(Mostly Re-stocked) 

1.000 0.000 1.000 7.457E7 0.000 

a. Dependent Variable: Bullwhip Effect Period. 

 
Table 2. Model summary of bullwhip effect and predictors. 

Model Summary 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 1.000a 1.000 1.000 0.000 

a. Predictors: (Constant), Stock Turnover Periods-(Mostly Re-stocked), Message from Airtel, Airtime De-
nomination 

 

 
Figure 7. Linear relationship between messages and mostly restocked airtime. 
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Figure 8. Relationship between “Bullwhip Effect” and NOT Mostly Restocked Airtime. 
 
R square (R2) for this study is 1.000 which implies that the proposed constructs 

(Bullwhip effect and mostly restocked Airtel airtime) explains 100% of the va-
riance in Real time inventory tracking. This gives the proportion of unexplained 
variance in the dependent variable to be (1 − R) 0.000; part of which could be ca-
tered for by the other success factors that had not been considered in the study, it 
could be due to the small sample size. The addition of extraneous predictors to 
the model penalizes the adjustment of the R square. The adjusted R square to 
yield a more honest value to estimate R square, the adjusted R square for this 
study is 100%, the standard error of estimate/standard deviation is 0.000 

6.1. Explanation of First Relationship  

Linear relationship between messages and mostly restocked airtel airtime 
In Figure 7, a description is illustrated showing the existence of a linear rela-

tionship between the Messages sent to distributor that they are running out of 
airtime and in response to that of the various denominations of airtime. Howev-
er the messages from airtel did not have a significant influence on Bullwhip ef-
fect as shown in Figure 9. The smaller diamond scattered plots represent the 
messages from the Head Office that indicate the distributor is running out of 
airtime whereas the larger squared scatted plots represented the mostly res-
tocked Airtel Airtime.  

In addition, in Figure 7 the thick line represents a line of best fit for the mes-
sages from Airtel Head Office with a linear equation of 10.2 50.5y x= − +  and 

2 0.1496R =  whereas the thin line represents a line of best fit for the mostly 
restocked Airtel scratch or Electronic-Recharge Airtime with a linear equation of 

8.3 44.9y x= − +  and 2 0.2168R = . 
The lines slope downwards from right to left implying that higher sales have 

to be achieved in the shortest period of time following a periodical scale of Daily, 
Weekly, within Two Weeks, Monthly and More than Two Months; this is 
healthy for the distributor company unlike when the line increases upwards 
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from left (0, 0) to the right in the form of the linear equation 2 0y x= + , be-
cause it implies that the Company makes profits after a longer period which is 
not healthy for Business. Since the thick line of best fit for messages is above the 
thin line of best fit for Mostly Restocked Airtime scratch airtime within the ear-
lier periods this implies that there are higher chances for “Bullwhip Effect” oc-
currence.  

6.2. Explanation of Second Relationship 

Linear Regression showing “Bullwhip Effect” and NOT Mostly Restocked 
Airtel Airtime (AA) in Percentage 

In Figure 8, the smaller diamond scattered plots represent the NOT Mostly 
Restocked Airtel Scratch or E-Recharge Airtime whereas the larger squared 
scattered plots represent the “Bullwhip Effect” period. The thick line represents a 
line of best fit for the “Bullwhip Effect” with a linear equation of 

3.3 29.9y x= − +  and 2 0.0304R =  whereas the thin line represents a line of 
best fit for the NOT Mostly restocked Airtel scratch or E-Recharge Airtime with 
a linear equation of 10 10y x= −  and 2 0.125R = .  

The line of best fit for AA which is NOT Mostly Restocked gradually increases 
upwards whereas the “Bullwhip Effect” gradually decreases downwards, this 
therefore implies there is NO relationship between the “Bullwhip Effect” with 
the Stock Turnover Periods of the AA scratch or E-Recharge Airtime that are 
NOT Mostly Restocked. Study results show that out of the three (Message from 
Airtel, Stock Turnover Periods-(Mostly Re-stocked) and Airtime Denomination) 
proposed independent variables while Bullwhip Effect Period was the dependent 
variable. This implied that 2 out of 3 proposed variables (constructs) that is to 
say Stock Turnover Periods—(Mostly Restocked) B = 1.000 and Airtime Deno-
mination with B = 1.000 both have a very large impact in explaining variation of 
Bullwhip Effect “Customer demand is greater than Company sales”.  

The therefore implies that out of three variables, two (Stock Turnover Period 
with p = 0.000 and Airtime Denomination with p = 0.000) have a significant in-
fluence on Bullwhip Effect at level p < 0.05 while the remaining one variable 
(Messages from Airtel influence with p = 1.000) had a non-significant influence 
on Bullwhip Effect Period “when customer demand is greater than sales” having 
B = 1.307E−15.  

 

 
Figure 9. The regression model on causes for Restocking Delays. 
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6.3. The Regression Model on Causes of Restocking Delays 

Figure 9 shows that out of the 3 proposed constructs, 2 are Stock Turnover Pe-
riods and Airtel Denominations positively related to Restocking Delays because 
their respective B coefficient are positive. Because both Stock Turnover Period 
with B = 1.000 and Airtime Denomination with B = 1.000, have a large impact in 
explaining the variation of Bullwhip Effect Period.  

Out of the three variables, (Stock Turnover Period with Probability p = 0.000 
and Airtime Denomination with p = 0.000), have a significant influence on 
Bullwhip Effect Period at the probability level of p < 0.05 while the remaining 
one variable (Messages from Airtel with p = 1.000), have a non-significant in-
fluence on Bullwhip Effect Period with p = 1.30E−15. Figure 9 illustrates the re-
gression model. The results imply that for a Positive change in Stock Turnover 
Period leads to 1.000 in positive change of a Reduced Restocking Delays and a 
positive change in Airtel Denomination leads to a 1.000 in positive change of a 
Reduced Restocking Delays and a positive change in Airtime Denomination 
leads to a 1.000 in positive change in Reduced Restocking Delays. Root R square 
(R2) for this study was 1.000 which implies that the proposed constructs (Stock 
Turnover Period and Airtime Denomination) explain a 100% of variance in Re-
duced Restocking Delays.  

In other words, the overall contribution of the independent variables that ac-
counts for the variations in the dependent variables is 1.000 that suggests a 100% 
of Reducing Restocking Delays is explained by the independent variables. The 
proportion of unexplained variance in the dependent variables is therefore (1 − 
R) 0.000, part of which could be catered for by the other success factors that have 
not been included in the model.  

6.4. The Qualitative Results 

The themes were obtained from collected data on causes of Restocking Delay of 
Airtel Airtime at the Distributor Company that resulted from the semi-structured 
questions in the questionnaire that gave the respondents liberty to express their 
opinion from a total of 12 respondents where R stands for Respondents at 
ATLAS.ti 5.2 a qualitative data analysis tool was used to analyze the collected 
qualitative data.  

The semi-structured questions were designed based on construct of opera-
tional and managerial causes of delay that lead to supply chain instability, this 
enabled respondents to give their views. 

6.5. Themes of Restocking Delays 

Figure 10 categorizes the different causes of restocking delays in form of themes 
that included the Operational causes and Managerial causes of Restocking de-
lays. 

6.6. Operational Causes of Delay 

Operational delays occur due to functional difficulties that cause delays and lead 
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to Supply Chain uncertainties.  
Discount fluctuations: Low discounts given by Airtel Uganda to Distributors 

delays decision making towards restocking of airtel airtime as quoted below. 
“We are delayed by discount fluctuations that are characterized by low 

discount and commission structured by Airtel Uganda for example a reduc-
tion from 6% discount to 4% discount delays decision on restocking of Air-
tel Airtime.” (R010, Casher) 

Order batching: Respondents reported that the delays in restocking of airtel 
airtime at the distributor company were due to grouping of orders that are 
mostly preferred by the final consumers and most of the airtime values that were 
mostly restocked are reported as compared to the delays in restocking of other 
airtime groups was quoted below 

“We frequently restock airtel airtime of lower airtime values of 500/=, 
1000/=, 2000/= and 5000/= we usually do the restocking on a weekly basis 
unlike the delay in airtel airtime of higher values like 10,000 and 20,000 that 
take more than two weeks to be restocked.” (R008, Accountant) 

Demand forecast: Respondents reported that the delays in restocking of airtel 
airtime were due to operational delays when the distributor has to decide on 
how much quantities of airtime have to be restocked as they anticipate higher 
demand in future due to changes in seasons as quoted below.  

“We face delays in restocking airtel airtime because we expect high de-
mand forecast in future due to changes in seasons.” (R002, Casher) 

6.7. Managerial Causes of Delay 

Under managerial causes of delay, behavioral explanations emphasize the 
bounded reasonableness of decision makers, particularly by failure to account 
for feedback effects, accumulations, and time delays.  

Late arrival of stock 
The causes of delay in restocking of AA were due to late arrival of airtime 

stock and the DSRs had to go to distribution areas without enough airtime stock 
due to delays by stock arrival. Therefore this contributed to a delay in restocking 
of airtel airtime at the distributor company as reflected in the quote below. 

 

 
Figure 10. Themes of operational and managerial causes of Restocking Delays. 
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“We mostly experience delays due to late arrival of airtime stock at the 
company and Direct Sales Representatives end up going to the field without 
some airtime stock which makes us fail to hit our sales targets.” (R001, Data 
Entrant Staff)  

Loss of records 
Delays that result from misplacement of records is another cause for delayed 

restocking of AA at the DC as records are moved from one location to another, 
records get misplaced and end up getting lost therefore causing delayed access to 
records as quoted below. 

“We face delays when looking for records due to misplacement as records 
change to hands of different stake holders.” (R005, Records Staff) 

“We face delays in recovering records that have been corrupted and de-
stroy due to viruses and sometimes we have to retype such records.” (R007, 
Casher) 

Late system upgrades 
The distributor encountered delays in restocking of airtel airtime when they 

experience delays in system upgrades in the case of late system upgrades due to 
the need for upgrading the Microsoft Excel application to capture more records 
as reflected in the quote below. 

“We face delays due to upgrading excel system since it is impossible to 
retrieve records before it is captured for example this delay takes almost one 
week in waiting for the system to be upgraded, this delays management to 
make timely decisions on restocking of airtel airtime.” (R012, Accountant 
Staff) 

Long billing time 
The distributor encounters delays in restocking of airtel airtime when a long 

time is spent as purchased airtime stock for several distributors is billed at airtel 
Uganda in addition to unavailability of airtel network. 8 out of 12 respondents 
(R) noted that delays due to long billing time was a cause of restocking delays as 
this makes the distributor fail to hit the sales targets that they set such as daily, 
weekly, monthly and annual sales targets as quoted below.  

“We usually spend a lot of time at airtel offices for billing purchased stock 
which has to be verified, approved then cleared for example in March we 
went to airtel office and network was down and by the time it came it was 
already late.” (R009, Manager) 

“We get delays by longer billing time at Airtel Uganda that delays us to 
meet our weekly sales targets as there is competition from other mobile 
providers.” (R011, Casher)  

7. Conclusive Summary  

It implies that with the developed model for Real Time Inventory Tracking 
(R.T.I.T) for Airtel Scratch or E-Recharge Airtime in the distribution SC, the 
line of best fit for Mostly Restocked Airtime is likely to be above a thick line of 
best fit that represents Messages from Airtel Head Office to the Authorized Dis-
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tributor as in Figure 7. 
Delays in arrival of stock when re-stocking, reduced the achievement of 

weekly sales targets and monthly sales targets. The rate of purchase for lower 
Denominations of AA was higher as compared to purchase of bigger Denomina-
tions of Airtime. 

The variables under the stock turnover period construct investigate that the 
causes for Product Turnover Ratios of AA that negatively affect the Distributor 
Company (DC) performance of sales were the Delay in Restocking of some of 
the Airtel products. 

8. Recommendations  

In order to increase the stock turnover periods of the Airtel Scratch or 
E-Recharge Airtime which are Not Mostly Restocked that shift from Monthly to 
daily, Weekly or between two weeks interval:  

1) There is need to accurately forecast the demand of airtel scratch airtime 
products called “demand signal processing” to identify areas that increase on 
the consumption of larger airtime values. 

2) The need to implement Real Time models that track Airtel Airtime Inven-
tories so as to check the ordering policy used by retailers called “order batch-
ing”. Omnichannel Inventory Management (OIM) is a significant contributor to 
timely reliable inventory restocking 

3) There is need for Airtel Uganda to offer attractive and fair discounts rates 
to the Authorized Distributors that also encourage retailers to buy more of the 
AA products. 
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