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ABSTRACT  
 

Degree project Advanced Level - Business Administration, School of Management and 

Economics at Linnaeus University, Business Process and Supply Management, FE 

4FE02E , Spring 2010 

 

Authors: Umair Abid, Bilal Ahmed Chattha and Shamaoun Sammuel 

Examiner: Helena Forslund  

Tutor: Petra Andersson  

Title: Managing Finished Goods Inventory at Regional Warehouse in Dalda Foods (Pvt.) Ltd.  

 

Background: Lahore region is one of the nine regions through which Dalda Foods operate 

with in the whole country. Management of finished goods inventory at regional level consist 

of downstream relation with agents and upstream relation with factory warehouse. At regional 

level they manage the finished goods inventory to increase accuracy in the flow of finished 

goods.      

Research questions:  

• How does Dalda manage the flow of finished goods inventory at regional level 

(Lahore region)? 

• What are the causes behind the inaccuracy in the flow of finished goods inventory at 

regional level? 

• How can ABC analysis, safety stock and forecasting model be used to improve the 

accuracy in the flow of finished goods inventory at regional level? 

Purpose: The purpose of this thesis is to identify that how Dalda is managing the flow of 

finished goods inventory as well as the causes behind the inaccuracy in the flow of finished 

goods inventory at regional level. How these causes can be removed through ABC analysis, 

safety stock and forecasting technique?  

Methodology: This is an exploratory case study. Deductive approach has been used in this 

thesis. Both qualitative and quantitative research methods have been used. Data collection 

methods like primary and secondary has also been used in this thesis to collect data.   

Conclusion: Currently no any technique of inventory management is being followed properly 

at regional level for accuracy. There are some causes behind the inaccurate flow of finished 

goods inventory like not classifying SKUs properly, don’t consideration of safety stock and 
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unreliable method of forecasting. These causes can be removed by properly using ABC 

analysis, safety stock and forecasting techniques.  

Suggestions on future research: A Distribution Requirement Planning (DRP) system can be 

implemented by using our study as a base. Moreover a system of collaborative, planning, 

forecasting and replenishment (CPFR) can also be used for systematic replenishment of 

inventory.    

Key words: ABC analysis, Forecasting, Safety stock, Finished goods inventory, Inventory 

management,   

Paper Type: Master Thesis 
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1. INTRODUCTION  
 

 
 
It is not sufficient in today’s competitive environment by only making the 
right products and putting them to factory warehouse to win 
competition. Goods should be available at every point of distribution to 
deliver the customer when it is needed. Firms need to understand the 
importance of the smooth flow of finished goods. Current chapter of 
introduction gives the explanation and background of the research; 
discuss the problem and then the research question. Purpose and 
limitations for this thesis are also a part of introduction. 

 

1.1 Background 

 
With the every coming day, firms are trying to build and increase their 

strong relationship with their partner in supply chain to achieve the 

effectiveness, flexibility and competitive advantage on their competitors. 

Every partner tries to strengthen the collaborative relationship by creating 

the unique values for other partner, which is very difficult for any single 

partner to create. Thus it is very difficult for single business to succeed 

without the help of other partner in supply chain (Corsten and Kumar, 

2005). The American Production and Inventory Control Society (APICS) 

define “inventory management as the branch of business management 

concerned with planning and controlling inventories” (Toomey, 2000). 

 

If we see in simple terms towards inventory management then we will say, it 

deals with internal issues that how much goods to hold at what time and 

how usually to reorder. Fulfilling the requirement of the customer is the 

main purpose of the inventory management (Mercado, 2008). Inventories are 

common for all business enterprises. Inventory can be classified into 

different heads. Raw material is that material that comes to factory and used 

to produce the goods. Work-in-process is the material that is currently in 

process and at last finished goods inventory. This classification on inventory 

helps in keeping the eye on the activities of material (Mercado, 2008). 
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Finished goods are the products, complete to fulfill the customer needs and 

ready to send to the customer (Mercado, 2008). These finished goods can be 

forwarded to the distributers, wholesalers, retailers or directly to the 

customers (David, 1996). Finished goods inventory helps to organizations to 

get the benefit from the huge production. Firms produce the goods more 

then their demand and then distribute them according to the order. It also 

helps organizations to respond quickly when there is a fluctuation in 

demand (Grant et al., 2006). 

 

Necessary level of inventory can be defined by using different models like 

safety stock, forecasting and ABC analysis. These models can be used to 

predict when to order, what the exact demand at every distribution center is, 

and how much safety stock should be hold. (Nahmias, 2005).   

        

ABC analysis is the most commonly used technique for classifying the 

different SKUs (Chen et al., 2008). Items that fall in the A Class always have 

the huge proportion in the total value and the items that fall in the B class 

always have the low proportion and the items that fall in the C category 

always have very little proportion in total value (Ramanathan, 2006).  

 

Safety stock protects against uncertainty which may take place from inner 

process like production lead time or from unknown customer demand 

(Stadtler, 2008). If the problem is with the delivery of product to the market 

so it means there is uncertainty with timing and using safety lead time in 

this situation is more beneficial. If there is uncertainty in the quantity, then 

using safety stock is more beneficial. (Vollmann et al., 2005).  

 

Different types of simulation models can also be used to forecast the demand 

from the past data (Vollmann et al., 2005). Correct and accurate forecasting 

helps in improving inventory management at distribution level. If firms could 

not forecast then it would be very difficult to know about their future 

demand at distribution level. Obviously this will leads to shortage of the 

inventory of finished goods at distribution centers or it will leads to the 
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excess of the inventory of finished goods at distribution centers (Toomey, 

2000).  

1.2 The company Presentation  

 
Dalda’s story begins in early 1930’s when Hindustan Vanaspati 

Manufacturing Company (today’s Hindustan Lever Limited) wanted to start 

manufacturing Vanaspati locally. At that time hydrogenated vegetable oil 

was imported in India by a Dutch company, Dada & Co. In 1999 Unilever 

acquired International Technology to evolve Dalda Banaspati to Dalda VTF, 

making it the only Virtually Trans-fat Free Bansapati in Pakistan. In July 

2004 Unilever Pakistan sold its "Dalda" brand to Westbury Group in 

collaboration with Unilever Employee Welfare Group, who formed a separate 

company as Dalda Foods (Private) Ltd. 

 

 Now Dalda is the leading brand in edible oil in Pakistan, they are growing 

remarkably with the growth rate of 25% per year. Their market share is 28% 

in Pakistani edible oil market. Currently they are exporting to Australia, New 

Zeeland, Afghanistan and Egypt. They are having 43 SKUs in their portfolio. 

They are operating two production plants in Pakistan, Karachi and 

Hyderabad and they are serving the market with 9 depots (regional 

warehouse) and 470 agents in Pakistan (Adnan, 2010-03-18).      

 

The network of Dalda is expanding in Pakistan day by day. Their flow with 

all depots (regional warehouses) is also increasing and due to this, the flow 

of information and finished goods is increasing at regional level (Adnan, 

2010-03-18). Today each regional office organizes its downstream flow of 

information and goods with its agents. At regional level, order is received in 

advance through a system which is called DBRs (demand based 

replenishment system) on weekly basis. Then order is delivered to the agent 

according to the particular requirement. There is also upward flow of 

information with factory warehouse, sending them the demand of whole 

region then receiving the inventory. The requirement and planning functions 

are performed at every regional office. Receiving of goods from factory and 
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dispatching them to agents, are done at depot (regional level). That is 

explained below in figure 1.1.  

 

Figure1.1: Main focus of thesis 

 

1.3 Problem discussion     

Due to an increase in the flow of finished goods, Dalda has problem with the 

finished goods inventory at depot level (regional warehouse). Some time it 

happens that agent (who receive the delivery form depot and distribute to 

the different wholesalers) demands from depot and at that time depot don’t 

have the inventory to fulfill the requirement of the agent. Then the agent 

waits for several days and after receiving the supply form the factory 

warehouse at depot, order delivers to the agent (Anwar, 2010-03-26).  

 

Sometime it happens that the agent demands specific SKUs from the depot 

(regional warehouse), then depot delivers only available or at the time 

present SKUs instead of required SKUs by the agent. For example if agents 

demand from depot for 2 ton cooking oil in 5 litter bottle and at that time 

depot don’t have the inventory of 2 ton cooking oil in 5 litter bottle. They 

have 1.5 ton in 5 litter packing and rest 0.5 ton they sent in 2.5 liter packing 

to the agent due to the shortage at depot (Anwar, 2010-03-26).   
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It can be assessed that the main problem is finding the demand accuracy at 

regional level that may be the reason of the poor finished goods flow of 

inventory management (Anwar, 2010-03-26). At regional level, the operation 

manager doesn’t know the exact and accurate demand of every agent. That 

inaccurate demand is forwarded to the factory warehouse. On the basis of 

that demand, inventory is received at regional level. Lack of accuracy in 

demand and poor forecasting creates shortage of some of SKUs at depot level 

(Anwar, 2010-03-26).  

  
This problem in the flow of finished goods inventory at depot level will be 

improved by using safety stock, forecasting model and ABC analysis. It 

creates a motivation factor for us, to conduct a research consideration. We 

think that in this area there is a lot to learn, due to its importance and wide 

range. The research questions for thesis are given below.   

1.4 Research Questions  

 
RQ #1: How does Dalda manage the flow of finished goods inventory at 

regional level (Lahore region)? 

 

RQ # 2: what are the causes behind the inaccuracy in the flow of finished 

goods inventory at regional level? 

 

RQ # 3: How can ABC analysis, safety stock and forecasting model be used to 

improve the accuracy in the flow of finished goods inventory at regional level? 

 

1.5 Purpose  

The purpose of the study is to investigate how Dalda is managing the flow of 

finished goods at regional level. Causes behind the inaccuracy in the flow of 

finished goods inventory should be identified. An ABC analysis would be 

used to classify all SKUs according to their importance. Safety stock 

calculation and forecasting model would be suggested to improve the 

accuracy in the flow of finished goods inventory.  
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1.6 Limitations of Our research 

 
In this thesis, authors will focus only on managing the accurate flow of 

finished goods inventory at regional level. Our study will be based only on 

Lahore region that is one of the nine regions across the country. This study 

has been conducted within the particular time span given by department of 

logistic and supply chain management, Linnaeus University. 

 

1.7 Disposition of the thesis  

Below given figure is explaining the disposition of the whole thesis.  
 
Figure1.2: Disposition of thesis  
 

 
Source: (Own) 
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1.8 Thesis model  

Figure 1.3: Thesis model  

 
Source: (Own) 
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2. METHODOLOGY   
 
 

 In this chapter we explained that how this study has been conducted. 
Scientific perspective of this is mainly positivistic. Deductive approach 
has been used in this case study.  Both qualitative and quantitative 
research methods have been used to carry out in this thesis. Primary 
and secondary data were collected by using the different data collection 
methods. At the end, the validity and reliability for the thesis is 
discussed.   
     

 

2.1 Scientific perspective 

 
Scientific perspective concerns the matter of what is regarded as acceptable 

knowledge in a particular discipline. Sometime it is also referred to as 

epistemological consideration which means that how we know the things. 

Scientific perspective also measures and seeks with having a good and 

complete knowledge of theory in such a way that how the researcher relates 

the theoretical part with empirical part. There are two approaches to 

measure the scientific perspective i.e. positivistic and hermeneutics (Bryman 

and Bell, 2007).  

 

Positivistic approach concerns the theory that an idea, thought or concept is 

valuable only if it can be seen or measured in a real and actual way. In this 

approach the researcher uses a general theory as an outline and guideline 

that has been followed through out the research (McNabb, 2002). 

 

Hermeneutics refers to an approach that was basically developed to the 

understanding or interpretation of text. So it means that in hermeneutics 

approach researcher will interpret the theory as well as the text with regard 

to the context. The main idea behind the hermeneutics approach is that the 

analysis of text and theory must try to find out the meanings of a text from 

the perspective and context of its authors (Bryman and Bell, 2007).  
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2.1.1 Scientific perspective of this thesis  

 

Positivistic approach has been used in this study. In this we explained 

general theory such as related to demand based management, improvements 

in inventory management, ABC analysis, safety sock and forecasting 

techniques as support to conduct a study. At first information and data 

related to research were gathered like demand base replenishment (DBR), 

flow of finished goods inventory management at regional level. Then on the 

basis of empirical data and theory we have done analysis.    

 

2.2 Scientific Approach 

 
The basic phenomenon of the scientific approach is to find out that how the 

people work for achieving the goals. This believes encourages to ask the 

questions. For this purpose, we need to understand how concept of 

systematic narrates makes a good scientific answer (Steven and Kemp, 

2004). In fact, the answer should be addressing the question that a certain 

method is appropriate to improve the work (Dubois and Gadde, 2002). There 

are mainly two different scientific approaches, deductive and inductive 

approaches that are being used for conducting research. 

 

                        Figure 2.1: Scientific Approach 
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2.2.1 Deductive approach 
 
Deductive approach is a common observation point between the research 

and theory. The researcher, deduces the hypothesis, and provides possible 

solutions that may be one or more to deduct the theory which is 

recommended in the research (Bryman and Bell, 2007). Conclusion of the 

existing problem, assumes through the process of pervious experience, 

perception of researcher and on the basis of existing theory that is called 

deductive approach, based on the scientific method (Vandenbosch, 2003).  

 

2.2.2 Inductive approach 
 
Inductive approach is a process that starts with specific observation and 

then filter the data according to the observe situation to formulate some 

possible hypotheses and finally it end on general conclusion and theories. 

Inductive approach is more effective and reliable towards the problem 

solving techniques (Vandenbosch, 2003). Inductive approach is a traditional 

and untested approach that is suitable area of exploration and investigation, 

where the notion and perception not give the transparent result under the 

theory (Hyde, 2000). 

 

2.2.3 Scientific approach of this thesis 
 
In our research, we used the deductive approach. We started with the 

existing theory which was related to improving the inventory management 

and demand based management. In this thesis, theory such as forecasting 

techniques, safety stock and ABC analysis has also been introduced to 

improve the accuracy and flow of finish goods at regional level.  It helps us to 

conclude and analysis the result of our research question. 
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2.3 Research method 

 
Research method is the technique that is used to gather the data from the 

different sources (Bryman and Bell, 2007). The reason to get the information 

is to use it for problem solving (Ghauri and Gronhaug, 2005). There are tow 

most common methods of business research one is quantitative research 

methods and second is qualitative research methods.   

2.3.1 Qualitative research 
 
“Qualitative research allows researchers to get at the inner experience of 

participants, to determine how meanings are formed through and in culture, 

and to discover rather than test variables” (Corbin and Strauss, 2008). In 

qualitative research data is collected in natural setting, means researcher 

have face to face interaction. Data is collected from the field where 

participants experience the problem. Data can be collected in the form of 

interviews, observations, and documents (Creswell, 2009).   

2.3.2 Quantitative Research  
 
Quantitative research is a resource for testing the theories, by investigating 

the relationship between different variables. Research is able to quantify in 

numbers. Different statistical procedures are used to analyze the data, 

which decide whether the theory is true or falls. This method builds 

protections against business and improves the credibility of the quantitative 

research (Creswell, 2009). 

 

       Table: 2.1 Quantitative and Qualitative Method    
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2.3.3 Research method for this thesis 
 
In this thesis both quantitative and qualitative research methods has been 

used to collect quantitative data like safety stock level requirement of every 

agent at regional level. This data has been used to identify the shortage of 

the required SKUs and also to identify the safety stock of every SKU and for 

making forecasting. It will help us to increase the accuracy in flow of 

finished goods at regional level. In order to the deeper knowledge in our area 

of study qualitative research method had also been used. For example 

information about, how at depot level they receive the demand from every 

agent and sent to factory warehouse and how they combine the demand of 

all agents.     

 

2.4 Case study 

 
A case study is a research methodology that is very commonly used in most 

of the fields of the social science (Shepard and Greene, 2003). To explore 

reasons in order to discover core objects, a case study is usually based on 

in-depth and through investigation of individual, group or an event (Robert, 

2009). Case study method involves an in-depth and comprehensively 

examination of a single instance or event. It enables the researcher to 

provide an efficient way of looking at events, collecting data, 

analyzing information and reporting the results. As a result the researcher 

get a sharpened and quick understanding of why the instance happened and 

what might become important to look at more widely in future research. 

Generating and testing hypotheses are also provided by the case studies to 

the researcher (Flyvbjerg, 2006).   

 

 A case study is generally done to formulate hypothesis, develop theories, 

test theories and illustrating theories. It is common to use case studies when 

trying to get an understanding on a deep and bottom level and in the context 

that the event is really happening (Lundahl and Connections, 1999). 
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There are four types of case studies like descriptive or illustrative, 

exploratory, cumulative and critical case studies. Exploratory case studies 

are condensed case studies in which, fieldwork and data collection are 

undertaken earlier to the final definition of study questions and hypotheses. 

Their basic function is to help and identify questions and select types of 

measurement and initiative prior to the main investigation (Yin, 2003).   

2.4.1 Case study of this thesis 
 
The research questions of our thesis elaborate and describe the management 

and flow of finished goods inventory at regional level to identify the causes 

behind the inaccuracy in the flow of finished goods inventory.  Our thesis is 

based on exploratory case study  shows how safety stock, forecasting 

techniques and ABC analysis can improve the accuracy in the flow of 

finished goods inventory.  

 

We have used these techniques after studying the complete structure of the 

distribution requirement at regional level and then we took some 

measurements and techniques to conduct the research. Our study is based 

on Lahore region that is amongst the nine regions across the country.  

Moreover we have gathered the data and information about distribution 

schedule, demand base replenishment, SKUs and demand & supply. So in 

this way we tried to elaborate and present the solution after studying the 

concepts in depth.  

 

2.5 Data collection method  

 
The type and quantity of data to be collected depends upon the nature of the 

study together with its research objective (Hair et al., 2003). There are 

different data collection methods that are being used in the research, 

interpretation. The role of researcher set the stage for discussion of issues 

involved in collecting data (Creswell, 2009). Researcher selects the suitable 

data collection method according to study limitation. These are describing 

bellow. 
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 Figure 2.2:  Data Collection Methods 

 

2.5.1 Primary  
 
Primary source provides the first hand information to the researcher. There 

are many techniques that can be used to collect the primary data. The 

choice of techniques depends upon the purpose of the study (Kumar, 2005). 

Telephonic surveys, computer dialogue, mail intercepts, fax survey and face 

to face interviews are the primary data collection method (Hair et al., 2003).  

 

a) Interview  
 
The Interview data collection is commonly used method of data collection. 

This method can be used in different ways for conducting interview for data 

collection. There is some flexibility in collecting data as compare to other 

data collection method for research purposes (Crouch and Housden, 2003) 

In interview the researcher has an advantage to answer the question of the 

respondents inquiry this will be make easier to conduct the study                   

(Kumar,2005). 
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b) Questionnaire 

Questionnaire is a written form of enquiry from the researcher against 

problems and issues in the study or research. Questionnaires keep the 

record of the answer of the respondent. In this procedure the respondent red 

carefully and deduce the question from researcher and note down the 

answers of these questions (Kumar, 2005). 

 

c) Observation 
 
Observation data collection method describes that data collected by the 

systematically recording the observation of the people, event and things. 

Human, mechanical and electronic can be the source of data observation 

(Hair et al., 2003).  There are different approaches and techniques of using 

observation to collect data. Direct observation involves watching, listening 

and indirect observing consisting on behaviour of subject, analysis of 

internal organization or observes something in written report by other 

(Crowther and Lancaster, 2008). 

 

2.5.2 Secondary  
 
Secondary data collection techniques consists on the company records, 

evaluating studies published by external sources and examining the physical 

sketch such as destruction and growth(Smith and Albaum, 2005).Secondary 

data already exist within the organization or outside the organization via e-

mail, internet, fax or past surveys and reports. The time to access secondary 

data is relatively short and may not be problem specific (Wegner, 2007). 

  

2.5.3 Data collection in this thesis  
 
Regarding the research of this thesis it has been decisive to solve bottomless 

case study at regional level by conducting the telephonic interviews and 

sending questionnaire via e-mail to responsible persons at Lahore region, 

detail is given in table 2.2. We have used primary and secondary source of 

data collection methods in our thesis, primary source include company 
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database and annual reports, telephonic interview as well as questionnaire. 

Secondary source like university library books related research article, 

different journals, World Wide Web sites, Google books, has also been used 

to collect the data. We usually sent our questions about the data in advance 

to the company for their better understanding; afterwards we were 

conducted telephonic interviews.  

 

 Table 2.2:  Overview of interview at Dalda  

  Source: (Own)  

2.6 Scientific credibility   

2.6.1 Validity  
 

In research major importance is given to the validity of the procedures. 

Validity can be defined in different ways; very basic refers to the method that 

is used in research, how sound or authentic it is or it talks about the reality 

of the data. Asking different types of open questions helps in increasing the 

validity (Graziano and Raulin, 2007). The validity is the ability of a tool to 

measure in the term of what is design to measure. According to definition of 

different authors validity is scale of the measure which is set by the 

researcher to measures. Validity is determines whether the research actually 

measures that which it was proposed to measure or how truthful the 

research results are (Kumar, 2005). There is no ambiguity to say that 

validity is important principle of the research. Validity is apprehensive with 

the honesty of the result and finding that are generated from a part of 
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research. There are different type of the validity of research here we should 

be aware from these type like measurement validity, internal validity, 

external validity and ecological validity (Bryman and Bell, 2007).     

2.6.1a Validity in this thesis 
 
Authors have been in contact with the different responsible person in the 

company to keep the study on track. To collect the relevant and valid data 

from the company through telephonic and e-mail, responsible resource 

persons have been contacted. It was not possible for authors to personally 

visit the company office due to geographical difference. These resource 

persons were having the complete knowledge of the area of our study and 

they also provided us the valid information.  

2.6.2 Reliability  
  
Scale of regularity and stability of the application of the study schedule in 

excess of time is called the reliability. Aptitude of people often performs and 

behaves in different ways on different time and situation (Bryman and Bell, 

2007). It means achieving the constant result from measuring; it doesn’t 

mater that does it, if a study gives the same results when it is used to 

measure the same object, under the same procedures. And some time if the 

result is exact in new study that may be done by any one, as it was in the 

previous study then it will be called the high reliable scale (Graziano and 

Raulin, 2007).  

 

Reliability is a perception is easy to take hold of and however difficult to 

define, in general we call unreliable when we can not depend upon on it. 

There are many way to increase the reliability through the improvement of 

the research independency of the research (Aken et al., 2007) 

2.6.2a Reliability in this thesis 
 
To ensure the reliability we have given proper attention on collecting the 

empirical data from the company resource person. We have received the 

answers of our questions in written form from two to three persons and then 
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we have compared them to check the reliability. To increase the reliability in 

the theoretical data we used the different authors from different continents.                 

 
           Figure 2.3: Summary of Scientific credibility 

 
 
 

2.7 Summary of methodology 

Below given figure is presenting the short summary of selection of methods 

which we have made for our thesis. 

 
         Figure 2.4: Summary of methodology chapter   
 
 
 
 
 
 
 
 
 
 
 
           Source: (Own) 
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2.8 Thesis model  

Figure 2.5: Thesis Model (chapter 2)   

 
Source: (Own) 



Master Thesis   

Authors: Bilal, Umair & Shamaoun  

20

3. THEORY  
 

 
The theory chapter will give the description of the inventory 
management, symptoms of poor inventory management, how to improve 
the flow of finished goods inventory management, demand based 
management. Explanation of ABC Analysis to classify the SKUs into 
different classes is also given. How to calculate the safety stock and 
forecasting is also the part of the theory chapter.  
 
 

Following figure 3.1 describes all the theoretical framework regarding this 

thesis that also explains how each research question is related to the theory.  

 

Figure3.1: Frame work of theory 

 
Source: (Own) 

 

3.1 Inventory management  

 
It is the vital point to start our discussion and learn supply chain to 

understand the basic principle and concepts of inventory management 

(Robert, 2009). Every organization maintain inventory to run their 

operations, Inventory can be consist of raw material, work in process, 

supplies used in operations and finished goods (Muller, 2003).  
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Although, at the different level inventory perform multiple functions, but the 

most important and basic function of the inventory is to serving to customer 

(Toomey, 2003). 

 

Organizations treat inventory as an activity which insure the availability of 

the items and products to the customer needs, on the other hand to co-

ordinate the upstream and down stream function to meet the market 

demand. Inventory also enables the company to support customer service 

and distribution function in uncertainty, when purchasing and 

manufacturing of the items are not able to satisfy the demand (Wild, 2002).  

 

When the customer service is used, it must clicks in our mind and thought 

comes as customer viewpoint and considers these causes like the availability 

of the product in the right quantity, at right time at right place (Toomey, 

2003). Inventory must be held at the central distribution center in a certain 

level which is help full to achieve the company core objectives (Mentzer, 

2004). Effectiveness of the inventory management is easy to access and 

calculate, normally inventory management assess through reviewing the 

ordering history of the each and every item (Wild, 2002).  

3.1.1 Types of Inventory 
 
There are primary categories of the inventory that fall in to general like raw 

material, finished goods and work in process inventory. Furthermore, 

inventory can be differentiating by its purpose to use (Muller, 2003).Because 

our area of study is related to the flow of finished goods inventory that’s why 

we will discuss only finished goods inventory.    

 

Finishes goods inventory includes completed product waiting to be sold to 

the customer, finished goods item are for sale while manufacturing 

companies tend to have less finished goods and more raw material and work 

in process (Muller, 2003). After manufacturing the goods, customer service 

handles issue concerning the movement of product out of finished goods 

inventory. Central planning ensure that sufficient finished goods are 
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available to meet incoming order from the customer (Simchi-Levi, 2003). 

Distribution centers must keep enough stock of finished goods inventory on 

hand to satisfy its daily demand (An and Fromm, 2005).The distributor is 

responsible for managing finished goods inventory at distribution centre. 

Even company manufacture the goods but the distributor could be a main 

partner in timely delivery of finished goods. (Manoj et al., 2008). 

3.1.2 Symptoms of Poor inventory Management  
 
It is better, first to identify what which factors are creating the problem or 

hurdles in managing the inventory properly, and then it will be easy to  

identify where the opportunity exist for improvements. Fallowing are the 

some feature of poor inventory management. (Grant et al., 2006).        

• Increase in number of back-orders, point out that stock is low  

• Low customer order fulfilment rate  

• Huge number of order cancelled  

• High quantity of obsolete items. 

• Large variation in turnover of major items (Grant et al., 2006).    

3.1.3 Improving Inventory Management  
 
In order to improve inventory management, company should be 

synchronization between the customer’s demand and quantity of inventory 

(Mercado, 2008). Inventory in stock is a general business practice to protect 

against risk of unfulfilled customer demand. Now a days firms often find 

that holding inventory is costly so they try to push inventory on to someone 

else in the supply chain. But on the other hand companies hold the 

inventory to fulfill the uncertain demand in the shape of finished goods 

inventory (Chandra and Kumar, 2000). Inventory management can be 

improved by using the different skill like ABC analysis, Forecasting and 

safety stock (Grant et al., 2006). 
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Aim of Inventory management should like that 

 

• To attach the all joints in the distribution network.  

• Correct and on time Information regarding the demand and supply at 

every point is better sign to reduce unnecessary stock of inventory in 

the network. 

•  In the distribution network the successful managing or having the 

superior “control of the flow of inventory is the proper focus of the 

inventory management not the management of the inventory at each 

location in the network” (Ross, 2000).        

• To ensure the accuracy of the inventory during the distribution 

function of the finished goods. 

• To make sure the target inventory according to customer demand, 

what service level should be achieved and how much the safety stock 

kept at floor?  

• Accuracy in flow of finished goods is also seeks the replenishment of 

the inventory and optimal customer satisfaction (Ross, 2000). 

 

By fulfilling the above stated aims of inventory management, these aims 

become the cause behind the accuracy in the flow of finished goods 

inventory otherwise it originates and become the causes that leads towards 

the inaccuracy in the flow of finished goods inventory and ultimately it will 

create some hurdles and problems in the flow of finished goods (Ross, 2000) 

 

3.2 Cause-and-effect relationship 

 
Cause-and-effect relationship refers to identify the problems. This 

relationship helps to determine why something happens as the result of 

something else happened and what are the reasons and causes behind the 

whole situation. In simple words it may also be stated that a relation ship 

between one variable and another in such a way if change in one variable 

also affects a change in other (Kerzner, 2009). 
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Cause-and-effect relationship also measures and identifies the causes and 

sub causes that effect the main problem. A significant quantity of analysis is 

often required to determine the specific and particular causes of the main 

bone of problem. A tool named as cause-and-effect diagram is usually used 

to identify possible causes of a specific problem (Kerzner, 2009). 

3.2.1 Cause-and-effect or Ishikawa Diagram 
 
When a problem has been recognized it is very important to understand from 

where the problem invent. A systematical and logical way of sorting out the 

problem can be used to identify the problem. The cause-and-effect diagram 

is used to discover the problem. This type of diagram is also called “Ishikawa 

diagram” because it was invented by Kaoru Ishikawa and also called 

“fishbone” diagram because of the way it looks.  It graphically demonstrates 

the relationship between a given outcome and all other factors that can 

influence the outcome (Fredendall, 2001).  

 

Cause-and-effect diagram is similar to a fish frame, with a problem placed at 

the head of the spine on the right hand side. Each bone of the fish frame 

represents an input of the process that is the dependable for the main 

problem. Fish bone diagram sensibly organizes inputs and allows the 

researcher for in-depth analysis of the problem (Gardner, 2004).  

 

A cause-and-effect diagram is utilized to communicate the maximum 

possible causes to every one. It may be also possible to get the important 

ideas as many people as possible because every person has its unique 

counter thinking. In this way more people can be involved to solve the 

particular problem. The structure of the diagram helps team members to 

solve a problem in a systematic way (Fredendall, 2001). 

 

While developing cause-and-effect diagram, following steps should be kept in 

mind: identify and clearly define the outcome or effect, identify the main 

causes that contributes to the effect those are the major reasons, for each 

major reasons identify other specific factors which may also be the causes of 
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the effect, identify increasingly more detailed levels of causes and continue 

to organizing them and at the end analyze the diagram for further 

investigation (www.balancedscorecard.org). 

 

         Figure 3.2: Structure of cause and effect diagram   

 
  

3.3 Demand chain management 

 
Demand chain management refers to “the alignment of demand creation and 

demand fulfilment processes across functional, organizational and inter-

organizational boundaries.” Thus the process of demand creation consist 

and cover all the activities that considered to be necessary and important for 

creating demand and are closely related to marketing. Demand fulfilment 

process consists of all those activities that considered necessary to fulfil the 

demand and also closely related to supply chain management (Hilleton et al., 

2009).  

 

A framework of demand change management may also be created on the 

basis of the three inter related elements: market, marketing and supply 

chain management. Marketing elements focus on demand creation towards 

market and SCM elements focus on demand fulfilment towards market. It is 

also very important that these elements of marketing and SCM are 
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coordinated through effective collaboration. The goal of DCM is to 

synchronize the demand creation and demand fulfilment process to gain 

competitive advantage by segregation delivery process as well as to develop 

synergy between marketing and supply chain management (Hilleton et al., 

2009). 

 

DCM plays a very vital role in managing the supply chain activities among 

the firms. It also helps to integrate supply and demand management 

activities (Lee, 2001). However, this kind of fully developed DCM approach 

doesn’t most likely exist today but some companies are on track to develop 

versions including their major processes (Hilleton et al., 2009). 

 

3.4 Record keeping 

 
Every business should be able to respond rapidly according to dramatically 

changing conditions and expectations along a wide range of activities. A 

records and information programme provide a support to the organizations 

through out the whole life from conceptualization to operations. A business 

may also required timely access to records that has been created previously. 

Records and information management activities should also be closely 

synchronized along other activities of the organization (Shampson, 2002).    

 

Record management concerns the management and collection of data in a 

well organized way which can be accessed latterly in a logical order. It also 

includes the interpretation and storage of information that are of primary 

importance. It includes containing of all the data that is needed by the 

organization as well as employees to take some decisions (Sumathi and 

Esakkirajan, 2007).  
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3.5 ABC Analysis in Inventory Management 

 

ABC Analysis is an inventory management technique that is broadly used in 

categorizing the SKUs in different groups and ranks according to their 

importance in inventory management system. SKUs that are most important 

are ranked in group A and these are required huge attention from the 

management, the SKUs that are at least significance are fall into group C, 

and others belong to group B (Chen et al., 2008).  

 

Figure 3.3: An illustration of ABC analysis   

  

 

 

 

 

 

 

Source: (Chen et al., 2008)  

 

Every organization has many stock-keeping units (SKUs), the number can be 

easily reached to thousands. It seems very difficult to make separate policy 

for managing every SKU. Because some SKUs plays very key role and 

required huge attention. It is better that at first all SKUs should be divided 

in different groups and then every group could have different management 

policy. ABC analysis can be use to divide the SKUs in different groups. The 

classical ABC analysis is derived from the Italian economist Pareto, s famous 

study of the distribution of the national income in Italy, that about 80% 

wealth was owned by the 20% population (Chen et al., 2008).  

3.5.1 Single-criterion ABC Analysis  
  
Single-criterion ABC analysis stands on one measurement that is based on 

annual dollar usage of SKUs. An ABC analysis provides the tools to classify 

the items that can have the large positive and negative impact on the 
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performance of the firm. A careful analysis of the order quantity and timing 

decision of A class items will force the management to improve the inventory 

management that is also similar for B and C. ABC analysis helps the 

management attention to focus on what is really important for them.                   

(Vollmann et al., 2005). 

 
Procedure for ABC analysis  
 
Fallowing is the common process for conducting ABC analysis.     

 

• First choose the criteria for classifying the SKUs, like annual dollar 

usage most widely used criteria. 

• Second gathered the necessary information and calculate the annual 

dollar usage for each SKU.  

• Third, organize all SKUs in to descending order of annual dollar usage.  

• Fourth, calculate the cumulative percentage of SKUs and also 

corresponding cumulative percentage of annual dollar usage as shown 

in below figure 3.4   

 
 

 Figure 3.4: Example of the Dollar usage Distribution Curve 
 
 
 
 
 
 
 
 
 
 
 
 
                         Source (Chen et al., 2008) 
 
 

• Fifth, determine the door step of classification for every group and 

organize SKUs in to different groups according to predefined rules        

(Chen et al., 2008). 
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3.5.2 Multiple Criteria ABC analysis 
 

For inventory classification, it is proved that an only dollar usage criterion is 

not sufficient to get the maximum benefits from this technique. There are 

many non-cost criteria’s that are equally important in inventory 

management (Vollmann et al., 2005). Such as lead time, inventory cost, 

scarcity, durability, order requirement, stock-ability, demand distribution.   

These criteria’s are also important in inventory classification (Lung, 2006). 

Many approaches have been anticipated to carry the multiple criteria 

classification of SKUs (Chen et al., 2008). 

Joint criteria matrix 
 
Flores and whybark’s bi-criteria matrix approach was the first effort in 

multiple criteria classification (Chen et al., 2008). In joint criteria matrix to 

classify the inventory, two criteria’s are selected like dollar usage and 

criticality. First the items are classified in A, B and C category by using the 

selected measures (Benito and Whybark, 1985).  And then model reclassify 

them in to three categories, AA, BB and CC, under the rules that is jointly 

determine by the dollar usage and new criterion. (Chen et al., 2008) and 

then matrix given below is showing the both dimension and number of every 

cell, that are matching the both criteria.  

 

       Figure 3.5: Joint matrix  

 

 

 

 

 

      Source (Benito & Whybark, 1985) 
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Simple weighted linear optimization model 

 
 Lung, W.  (2006) proposes a simple weighted linear optimization model to 

handle the multiple criteria inventory classification (MCIC) problem. Model 

initially transformed the measures to comparable base in a scale of 0-1. i is 

for items that are to be classified based on the criteria and criteria is defined 

as j. Measurement of the ith item under the jth criteria is denoted as y ij. 

Multiple measures would be converted to single score of an item. Fallowing 

is the model for transformation (Lung, 2006).       

  

 

 

 

Now after the transformation, multiple criteria inventory classification 

procedure, fallowing four steps are used to group the items in ABC 

classification. 

 

• By using, I/j ∑ j k=1 Xik,    j = 1,2,…..,j.  to calculate the partial 

average. 

• Then compare and locate the maximum amount among these partial 

averages, score of s i of the ith item.   

• Then sort the si, s in the descending order. 

• At last group the items by the principle of ABC analysis. 

 

Whole process is easy to implement on a common spreadsheet and decision 

makers can easily handle it without any special guidance (Lung, 2006).         

  

3.6 Safety stock  

 

Safety stock is important inventory technique and it provide the protection 

against uncertainty while it takes place from the internal process like 

production lead time and develop the synchronization among the unknown 
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customer demand and uncertain supplier lead time (Stadtler, 2008). Without 

keeping the safety stock, customer service suffers. Other reason to maintain 

the safety stock includes providing a safeguard against issues such as poor 

quality, production problem, transportation problem and avoid from losing 

sales.  Safety stock is also important for customer retention. Sometime it 

also refers to as buffer stock (Mangan, 2008). It is not possible for a firm to 

carry inventory to fulfil all possible level of demand for every SKU. 

Companies expect higher customer service level and its parallel, the cost of 

inventory stock will be high. Safety stock can be determined by the several 

methods that shows how much inventory should be sufficient to fulfil the 

customer demand (Ross, 2004). 

 

When a particular supply chain is facing demand uncertainties, stock outs 

can occur at all stages in the supply chain. A stock out may cause lost of 

sales, emergency shipments or loss of goodwill. Therefore, safety stock 

should be kept to increase the service level. Traditionally, safety stock is 

determined in advance based on models from inventory theories (Silver et al., 

1998).Safety stock level is an increasing function of the target service level, 

which we measure by the fill rate that is the long-run fraction of demand 

satisfied routinely from the shelf (Silver et al., 1998). Based on the stored 

backorder quantities and the target service levels, safety stock levels can be 

determined. (Boulaksil et al., 2009) 

 

3.6.1 Safety stock calculation  
 
In calculating safety stock levels it is necessary to consider the joint impact 

of demand and replenishment cycle variability. It can be accomplished by 

gathering statically valid samples of data on recent sales volume 

replenishment cycle and on hand inventory or buffer stock (Stock and 

Lambert, 2001).  
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To calculate the safety stock  

 

• Determine the normal distribution demand and calculate mean on the 

base of that demand to determine the mean deviation from the history 

of demand. 

 

• Next to calculate the Mean Absolute Deviation (MAD), divide absolute 

deviation by the numbers of period. 

 

• Then multiplying the MAD with the value from the given below table 

3.1 (that is the standard table) according to the desire service level 

that will be the value of safety stock (Ross, 2004).  

•  

 

The term desired service level that has been explained above concerns the 

situation at what extent the company wants to fulfil the demand of it 

customers. Generally when it is said that our service level would be 99%, it 

means 99% demand will be fulfil when it will occurs. It does not mean that 

99% orders will be fulfilled during cycle. We can also say that in this way 

every order up to 99% would be fulfilled. It means that not out of hundred 

percent orders will be fulfilled during cycle (Nahmias, 2005). Most commonly 

used values of service level or stock out are given in below table 3.1 
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   Table 3.1: Table of safety stock factor  

 

 

 

    

  

                   

 
 
 
 
 
 
 
 
 
 
 
 
 

Source: (Ross, 2004) 

3.7 Forecasting 

Forecasting is required and essential in each and every decision that a 

manager takes. The managers can take appropriate, suitable and right 

decisions only if they have an idea of what will happen in future about the 

demand and consumption pattern of the goods. The top management also 

needs and takes some initiatives to assess the effects of its present decisions 

on the future so that the right decisions are made today to create a desired 

and favourable condition tomorrow. With the help of forecasting the 

companies can improve the quality of decisions concerning production 

procurement sale and demand. Definitely some amount can be minimized 

and thus the amount tied up in inventories can be reduced and causes avoid 

running of stock out, increase sales and improve profits (Ailawadi and Singh, 

2005). 
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We have to keep in mind that a perfect forecast is usually impossible. Many 

forecasts in the business environment can not be predicted with certainty 

and surety. Therefore, instead of search and looking for the perfect forecast, 

it is more important and necessary to establish the practice of continual 

review and re-examine of forecasting technique (Jacobs et al., 2009).  

3.7.1 Approaches of forecasting 
 

Broadly there are two approaches of forecasting (Ailawadi and Singh, 2005).   

a) Top down approach 
 

The top down approach of forecasting put down their views of the likely 

increase or decrease in overall sales volume. Under this approach stock of 

SKUs are allocated to each individual store according to the historical 

forecasting that is done by the top level management at the head office. This 

approach is helpful and useful where there are few variations and the expert 

personnel to make the forecast is placed in head office (Roland and Bee, 

1999).  

 

b) Bottom up approach 
 

In the bottom up approach, managers at the lowest hierarchical level are 

asked to make a judgment and findings. This approach is decentralized 

since each and every personnel is developing forecasts individually and 

independently. This approach is more accurate because lower level manager 

knows better about his or her surroundings as compare to others. It also 

requires more detailed record keeping because each and every individual has 

his own values of forecasting (Roland and Bee, 1999).  

3.7. 2 Types of forecasting 
 
On the basis of above discussion about forecasting, forecasting can be 

classified into four basic types; qualitative, quantitative or time series 

analysis, causal relationships and simulation (Jacobs et al., 2009).   
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3.7.2.1 Qualitative techniques of forecasting 
 
Qualitative techniques are subjective or judgmental and are based on 

estimates and opinions (Jacobs et al., 2009). Following are some of the types 

of qualitative techniques:  

a) Grass roots 
 

Grass roots forecasting builds the forecast by adding sequentially previous 

figure of forecasting from the bottom. It is supposed to that the person 

closest to the customer or end consumer of the product knows its future 

needs best relatively to others. Although it is not always true but in many 

cases it is a valid supposition of forecasting (Chase et al., 2006).  

b) Panel consensus 
 

This technique refers to the method that penal of people from a variety of 

positions can develop a more reliable forecast than a narrower and lower 

level group. It is developed through open meetings with free exchange of 

ideas from all levels of management and individuals. The difficulty with this 

problem is that lower level employees are eliminated by higher level 

management (Chase et al., 2006). 

c) Delphi method 

 
Delphi is a widely used forecasting technique for incorporating the 

knowledge of experts and professionals. It is essentially a method for 

achieving a structured interaction between carefully selected experts by 

means of questionnaire with controlled feed back. The aim is to avoid the 

weaknesses of the traditionally used techniques (Twiss, 1992).          

3.7.2.2 Quantitative forecasting  
 
Quantitative forecasting model try to predict the future based on past data. 

Terms such as short term, medium term and long term are used to refer 

forecasting in which context is being used. “Selection of forecasting model 

based on the following points: time horizon to forecast, data availability, 
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accuracy required, size of forecasting budget, availability of qualified 

personnel” (Chase et al., 2006). Following are the techniques that come 

under the heading of quantitative forecasting; it is also referred as the time 

series analysis:  

a) Simple moving average 

 
Simple moving average is probably the simplest to develop method of 

forecasting in time series analysis. It develops forecasts on the basis of 

recent demand history and allows the forecaster for the removal of random 

effects. This method doesn’t consider any seasonal, trend or business cycle 

that can influence on forecasting. This method simply averages a 

predetermined number of periods and uses this average as the demand for 

the next period. The disadvantage of this technique it forgets and doesn’t 

consider the past (Coycle et al., 2009).    

 

The mathematical formula to calculate the simple moving average method is:  

At = Sum of last n demand / n (Coycle et al., 2009)    

  = Dt + Dt-1 + Dt-2 + …….Dt-n+1  

Where  

Dt = actual demand in period t  

N = total number of periods in the average  

At = average for period t  

 

b) Weighted moving average  

 

Weighted moving average method of forecasting is more accurate method as 

compare to simple moving average method of forecasting. In this method 

each calculation receives the equal weight. This method acts as a selecting a 

different weight for each value and then calculating a weighted average of 

the most recent n values as the forecast. The most recent observation 

receives the highest weight and thus the weight decreases for older data 

values (Williams and Shoesmith, 2010). 
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The formula for weighted moving average is given below: 

Ft = w1At-1 + w2At-2 + ……+ wnAt-n (Jacobs et al., 2009) 

Where  

          W1 = weight to be given to the actual occurrence for the period t-1  

          W2 = weight to be given to the actual occurrence for the period t-2 

          Wn = weight to be given to the actual occurrence for the period t-n  

           n = total number of periods in the forecast  

c) Exponential smoothing forecasting  
 

Exponential smoothing uses a weighted average of past time series value as 

the forecast. It includes only one weight, the weight for the most recent 

observation. On the other hand the weights for the other data values are 

automatically calculated and get smaller as the observation move the further 

into the past (Anderson et al., 2008).  

It is forecasting technique that uses a weighted average of all past time 

series to forecast the value in a particular time span in next period. 

Following is the formula of exponential smoothing forecast (Stevenson, 2009)  

Ft = Ft-1 + α (At-1 – Ft-1)  

Where   

 Ft = forecast for period t   

 Ft-1 = forecast for the previous period (i.e., period t-1) 

 α = smoothing constant   

 At-1 = actual demand or sales for the previous period 

 

The advantage of exponential smoothing forecast includes it allows 

“forecaster to assign weights to past historical data and present period data 

to reflect demand pattern such as trends and seasonality”. This technique 

also requires least computer space to store data (Ross, 2004). The 

information and value after using the technique of exponential smoothing 

forecast can be used to forecast and predict demand in future more 

accurately (Chiulli, 1999). This technique can be implemented and 

performed routinely to develop many forecasts with relatively low cost in 

terms of data, computer time as well as labour (Yaffee and McGee, 1999). 
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The most recent values are more suggestive to predict the future as compare 

to others. Exponential smoothing technique of forecasting is being popular 

and acceptable due to some of the reasons like; surprisingly accurate, 

formulating is relatively easy, easy understanding of the model by user and 

little computation is required(Jacobs et al., 2009).  

Selecting the value of “α” 
 

Here smoothing constant “α” demonstrates a percentage of the forecast 

error. “Quickness of forecast adjustment to error is determined by the 

smoothing constant α”. As its value closer to zero the smoothing will be 

greater and as its value go beyond to zero the greater the responsiveness and 

less the smoothing. In fact the basic purpose of selecting the smoothing 

constant that balances the advantage of smoothing random changes along 

the advantages of responding to real change. Low value of “α” is being used 

when values tends to be stable and on the other hand high values are being 

used when values are changing dramatically (Stevenson 2009).  

    

 The value for the smoothing constant can be determined by two ways:  

nature of the product and sense of mangers what constitutes a good rate. 

Suppose if a firm produces products with a relatively stable demand the 

value of “α” can be small and if the firms producing products with high 

demand then value of “α” can be relatively high to give much importance to 

recent growth (Jacobs et al., 2009). 

 

3.7.2.3 Causal relationship forecasting 
 
Causal forecasts are based on a statistical relationship between the 

dependent and one or more independent variables. There is no as such need 

of cause-and-effect relationship between the dependent and the independent 

variables. A statistical correlation alone is sufficient basis for prediction and 

forecasting. Causal model is generally constructed by finding variables that 

elaborates statistically changes in variable to be forecast (Wensveen, 2007).  
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 According to Jacobs et al., (2009) regression analysis, econometric models, 

leading indicators, and input output models also fall in the head of causal 

relationship forecasting technique.   

 

3.7.2.4 Simulation model  
  

Simulation model of forecasting is also called computer base forecasting. 

Simulation model refers to computer base forecasting, that allows the 

personnel of a firm to make forecast on the basis of some assumptions about 

the internal variables as well as external environment in the model. The 

forecaster may ask or develop the forecasting data by applying different 

assumptions on the model to predict the future (Chase et al., 2006).           

 

3.8 Summary of theory chapter   

 
Figure 3.6: Summary of theory chapter   

 
(Source: Own) 
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3.9 Thesis model  

Figure 3.7: Model of thesis (chapter 3) 

 

 
Source: (Own) 
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4. EMPIRICAL DATA   
 
 

 
The following chapter presents the empirical data at regional level that 
we have collected from Dalda through questionnaire emails and 
telephonic conversation.  First of all demand base replenishment is 
explained, in which we have stated complete process that a company is 
currently having. We have explained other processes that include how 
SKUs are classified, record keeping method of demand at regional level. 
At last, we have elaborated how at regional level forecasting is being 
done and how much they usually kept safety stock of each and every 
SKU. The sources for each collected data are not presented in this 
chapter. 
 
   

Following figure 4.1 elaborates the empirical data that is presented in this 

chapter. It connects different parts of empirical data with appropriate 

research questions. The direction of arrows also tells that which research 

question is being addressed by particular empirical part.   

 

             Figure 4.1: Framework of the empirical Data  

 
            Source: (Own)  
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4.1 Demand base replenishment process  

Receiving Demand  
 

On the basis of the current process that is followed at regional level they 

receive the order in advance on weekly basis from agents in both ways 

formally through order sheet via territory sales officer and informally by 

phone call. Most of the orders take place from the agents through formal 

way like filling the order sheets that is developed on Microsoft excel. That 

sheet is called “order form”, in which each and every SKUs are clearly 

defined like how many particular SKUs are required in how much weights or 

how much quantity is required.  According to concerned personnel at 

regional level, that is called Demand Based Replenishment process, when 

the demand of any SKUs will rise at regional level then it will be replenished 

by the required SKUs.   

 

They don’t use any specific and particular software or any automatic system 

for managing the demand. The communication between agent and regional 

level takes place in the form of proper format, emails, as well as telephone. 

On the other hand the communication also takes place in the form of 

personal visit of responsible persons from the regional level like territory 

sales officers (TSO).   

 

At regional level, they receive order about twice a week from Lahore region. 

Normally there are two days mentioned to receive the orders and demand 

from agents that are Monday and Tuesday. If the agent that is located out 

side of the Lahore (city) then the agent receives delivery from regional 

warehouse once a week on Monday because it is not affordable to receive 

order twice a week from the agents that is located outside of Lahore city and 

then to dispatch the order. The agents that are located outside of Lahore 

city, they usually have stock between 7 to 15 days that why they demand 

once a week.  
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Managing Demand 

 
Excel sheets are being used to forward the order and demand to the factory 

warehouse. Then it is the duty of the factory warehouse and logistics 

department to manage the desired stock and send accurate stock to the 

proper region by using proper transportation and routing. They are having 

the transit period of one week. After receiving the delivery from the factory 

warehouse to the regional warehouse, required SKUs are delivered to the 

particular agent according to their specific requirement.  

 

Figure 4.2: flow of information and goods   

 

 

 

 

 

 

 

 

 

 

Source: (Own) 

Fulfilment of Demand 
 

If the regional office receives the order from agents up till 10 a.m. then they 

dispatch specific items to the particular agent at the same day. On the other 

hand if they receive the order after 10 a.m. then the order will be dispatched 

within 24 hours or next day.    

 

According to concerned personnel at regional level, the whole week remains 

very busy and active. There are a lot of tasks and activities to manage the 

flow of finished goods inventory like receiving the orders from agents 

combine them and start to make the delivery arrangements to the particular 
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agents. If we talk about the dispatch pressure, the whole dispatch pressure 

and rush comes at the last day of week at Saturday. They dispatch all the 

demand and delivery at Saturday either that agent is based in Lahore city or 

outside of Lahore (Lahore region contains some areas that are the 

surroundings of the Lahore but comes under Lahore region). if the week has 

high flow in the whole month that is to be considered as the busiest week of 

the month. Normally the last week of every month is the busiest week of 

every month. This practice can also be seen in the below graph that is 

showing the week wise flow of finished goods at regional level. Some points 

are higher then the others that show the busiest period.   

 

      Figure 4.3: Weekly Flow of Finished goods at Lahore Region 

 

  

 

 

 

 

 

 

 

 

      Source: (Own)  

 

At regional level they manage the flows of finished goods week wise and in 

whole year they consider 52 weeks. Some months like July, October, 

January and April are having five weeks a month. 

 

Handling of emergency or special order 

 
Normally there is no priority set by regional level to their agents in the 

context of dispatching orders. All the agents have the same equal level of 

receiving stock from regional warehouse. However, some time if an agent 
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request the regional office that stock is required early rather then the routine 

function then regional office makes some arrangements to deliver the stock 

as soon as possible.      

 

4.2 Record keeping method 

 
There is no as such record keeping criteria and process that is being used at 

regional level. An agent sends order to regional office and after delivery there 

is no any record keeping through which they can came to know that how 

much order they received. They keep the record of their delivered items like 

how many items they delivered in a particular week, month, and year to the 

particular agents. They have the record of invoices in which each and 

everything is clear like how many particular SKUs are delivered, in how 

much quantity, what is the total price of each and every SKU, what is the 

total price of the whole stock.  Invoices are also kept in record that shows 

the particular order has been dispatched to the particular agent. Currently 

they are managing the 43 SKUs at regional level (Lahore region),  some 

SKUs, like SKUs No. 11, 22, 25, 26, 27, & 29 they are pulling back due to 

zero sale volume and are not included in the calculation. The total 

distributed values in tones are given below in Table:     
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            Table 4.1: Flow at Regional level in Ton  

 
             Source: (Own) 
 

Order fulfilment rate  
 
When agent has placed the order to the regional level then operation 

manager makes some arrangements for the delivery to take place. Usually 

80% orders has been executed too the agent according to the every agents 

particular demand of SKUs. Sometime it also happens that due to non 

availability of a specific SKU at regional level then they fulfil the demand of 

that agent of other ordered SKUs. This problem occurs because they don’t 

have all SKUs according to their exact and accurate forecast demands as 

well as they also don’t take consideration on safety stock calculations.      
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4.3 Classification of SKUs  

They do not have any specific method to classify the items according to their 

importance through which they can came to know that which SKUs are most 

important on the basis of the distribution pattern.   

  

4.4 Safety stock  

 
At regional level they do not follow any hard and fast rule of calculating the 

safety stock of any SKU. They just follow the pattern of having more 

inventories of frequently used SKUs. According to concerned personnel that 

stock is enough for seven days of demand. Only few SKUs that are having 

huge sales are to be considered to have more safety stock than others. 

Moreover at regional level they have total 150 ton safety stock of all SKUs 

and they don’t have any particular criteria to manage and calculate the 

safety stock of each and every SKU. Due to this improper way the safety 

stock finish early, and then they send emergency delivery to agents after 

receiving new delivery from factory warehouse, to fulfil the order.    

 

4.5 Forecasting  

 
At regional level to forecast the future demand of each and every SKU on the 

basis of agent’s actual sales, they just consider the past four month’s sale 

volume and take the average of that available data. They just follow the 

conventional method of forecasting that has no any base and logic, based on 

assumptions and this method also doesn’t consider any seasonal factor. 

After taking the past sales as average they calculate the values of forecasting 

about every SKU to make some decisions about production schedule.      
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4.6 Summary of theory chapter   

 
 
Figure 4.4: Summary of empirical data   

 
  Source: (Own) 
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4.7 Thesis model  

Figure 4.5: Model of thesis (chapter 4) 

 
Source: (Own)  
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5. ANALYSIS 
 
 

Analysis part of this thesis has been written after making comparison 
between theory and empirical data related to our problem discussion and 
research questions. It will also explain that how at regional level the accuracy 
in the flow of finished goods inventory can be increased.  
 

Figure 5.1: Layout of analysis       

Source :( Own) 
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The analysis of this research has been conducted on the basis of theoretical 

framework as well as empirical data presented in the previous chapter. More 

over the analysis of this research is planed according to the research 

questions. Connection of research questions with the theory and empirical is 

described in figure 5.1.  

 

5.1 Research question 1 

 How does Dalda food manage the flow of finished goods 

inventory at regional level (Lahore Region)? 

 

The analysis of this research question has been carried out on the basis of 

theory as well as empirical data provided by the company in empirical part 

of this thesis. Moreover, this research question will also describe concisely 

that how Dalda Foods manage the flow of finished goods inventory at 

regional level.  

 

As stated in the theory by Lee (2001), demand chain management acts a 

very vital role in managing the supply chain activities. It also helps to 

integrate among all the channels of supply chain management. Close 

coordination with the consumer helps to find the right product at right 

place, when it is required. At regional level, we found that they receive the 

order from agents in advance on weekly basis in both ways formally through 

order sheet via territory sales officer and informally by phone call and e-

mail. They receive the demand of their agents and forward it to factory 

warehouse and then the demand of agent is fulfilled. Due to this it seems 

that there is an integration or coordination between the agent, regional level 

and factory warehouse. They are not fallowing the whole process of demand 

chain management in true sense, it looks like that they are doing it just as 

formality. The advance demand does not show the true demand of agent.        
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According to Sumathi and Esakkirajan (2007), record management and 

record keeping refers to the management and collection of data and 

information in a well organized and planned way which can be accessed 

latterly to make some decisions. At regional level there is no as such record 

keeping process and procedure. They didn’t maintain the record of that 

order and demand which they received from their particular agents. They 

just maintain the record of delivered SKUs to the agents. So, it means that 

they just uphold the record of their sales. At regional level they must have to 

build, the proper record keeping system and this record keeping system can 

help them in future for further decision making, evaluation and making long 

term strategic plans about   production and ordering. It will also help the top 

management to know the demand pattern of the consumer as well as their 

agents that will help in making the accurate flow of finished goods at 

regional level. 

 

Chen et al., (2008), describes that ABC Analysis is inventory management 

technique that is broadly used to categorizing the SKUs in to different 

groups and ranks according to their importance to the inventory 

management. At regional level currently, there is no as such concept of 

classifying of SKUs on the basis of their importance. So we think that if they 

classify SKUs according to their importance then there will be more better 

and accurate flow of finished goods inventory at regional level.  

  

As stated in theoretical framework by Stadtler (2008), safety stock is 

important inventory management technique that provides protection against 

uncertainty as well as it also covers ambiguity in inventory evaluation. If we 

talk about safety stock at regional level as we have also discussed it in our 

empirical part of the thesis, they just have over all 150 ton of safety stock. 

They are not calculating the safety stock of each and every SKUs. So, we 

think that it is better to calculate the safety stock of each and every SKU 

that will help them in fulfilling the complete demand of every agent. 
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According to Ailwadi and Singh (2005), managers can take appropriate and 

right decisions only if they have any idea of what will happen in future. With 

the help of using appropriate forecasting technique, the companies can 

improve the quality of decisions by keeping in mind the future demand. At 

regional level, they use improper technique of forecasting on the basis of the 

past four months average sales and this technique don’t give the actual 

forecasting values of each and every SKU that is required by different agents. 

There should be appropriate technique of forecasting that exactly covers the 

accurate forecasting values for perfect flow of finished goods inventory at 

regional level.     

 

They are not following the complete principles of record keeping, safety 

stock, ABC analysis and forecasting according to the theory that has 

explained above. By not fallowing this inventory management techniques 

can become the cause behind the inaccuracy in the flow of finished goods 

inventory at regional level.   

    

5.2 Research question 2 

 
 What are the causes behind the inaccuracy in the flow of 

finished goods inventory at regional level? 
 
This research question will also be elaborated on the basis of theoretical 

framework and empirical data provided by the company. This research 

question will be addressed in two steps. At first we explained and sketched 

fish bone diagram after identifying the main reason and sub causes then we 

explained how these causes can be removed. Furthermore, we also described 

the causes behind the inaccurate flow of finished goods inventory.  
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Figure 5.2 : Fish Bone (cause & effect) diagram. 

 

 
 

Source: (own)  

 
According to Ross (2000), the core objective of inventory management is to 

ensuring accuracy of inventory during the distribution function of finished 

goods. While in our study we found that at regional level they are having the 

problem with accuracy of the finished goods inventory. Some time there is a 

shortage and some time there is an excess of inventory. By not having the 

accuracy in inventory is a cause of inefficiency in the flow of finished goods.     

 

We agree with the Ross (2000), at regional level they should analyse, our 

inventory according to customer demand or not? How much safety stock 

they should have? Because currently at regional level their inventory is not 

according to customer demand and they are not having desired safety stock 

level. Answers of these questions are critical for improvement. This leads to 

the causes behind the inaccuracy in the flow of finished goods.  

 

It is defined by Grant et al., (2006), increase in number of back-orders, low 

stock and excess stock are the symptoms of the poor inventory management.  

In the context of explained theory we can say that at regional level they are 

having many orders in queue due to the shortage of required SKUs because 
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they are not able to fulfil the demand of agents. They are also not able to 

manage their stock according to variation in demand. These symptoms 

explain that there is poor inventory management at regional level that cause 

the inaccurate flow of finished goods.  

 

5.2.1 Baseless Classification of SKUs 
 

According to Chen et al., (2008), ABC Analysis is an inventory management 

technique that is used in categorizing the SKUs in different groups according 

to their importance that leads to the accuracy in the flow.While in our study 

we found that at regional level they do not classify the SKUs by using the 

proper method or technique. They just differentiate some SKUs that are 

having high sales volume. They don’t use any proper method for 

classification. They don’t give special attention to important SKUs. That’s 

way they are not able to manage the inventory according to the demand and 

ultimately it results the shortage of required SKUs or excess stock of 

important SKUs. This is the base less classification of SKUs, that is the 

cause to the inaccuracy in the flow of finished goods at regional level.    

 

5.2.2 Inaccurate Safety Stock 
 
Stadtler (2008), describes keeping accurate safety stock is important it 

provides the protection against uncertainty that helps in fulfilling the 

customer demand. But in our research we found that at regional level they 

are not paying the proper attention to calculate the safety stock in a proper 

way. They don’t have the skilled persons, automatic systems or proper 

software that’s way they are not able to find the accurate safety stock level. 

They have safety stock of some SKUs but they are not having safety stock of 

every SKU. This inaccurate safety stock is the cause that leads to the 

inaccuracy in the flow of finished goods at regional level.  
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Mangan (2008), explains without keeping the safety stock customer service 

suffers. Through empirical part we found that due to inaccurate safety stock, 

shortage of desired SKUs is a common fact. Due to this they are not able to 

fulfil the order of their customers and their customer service level suffers.  

Their order fulfilment rate is also low. Currently they are having the 80% 

order fulfilment rate. Many times it happens that they send the different 

SKUs instead of desired or ordered SKUs to customers. By not having the 

accurate safety stock at regional level is a cause that leads to inaccuracy in 

the flow of finished goods at regional level.  

 

It is explained by Silver et al., (1998), in the theory that stock out may cause 

lost of sales, emergency shipments, or loss of goodwill. Through empirical we 

came to know that they also dispatch the emergency delivery to the agent to 

fulfil the order. Obviously this gives the bad impression, that leads to bad-

will and reduction in sale at regional level. Fulfilling the previous order after 

the due date is also the cause of inaccuracy in the flow of finished goods at 

regional level.     

 

5.2.3 Poor Forecasting 
 

According to bull (1993), forecasting is essential to handle the future in a 

better way but at region level as explained in empirical part they don’t give 

any proper attention to forecasting. They are just using methods that are not 

effective. 

 

As explained in the theory by Jacobs et al., (2009) mainly qualitative, 

quantitative and simulation models are used for forecasting. After study the 

whole structure of the flow of finished goods we came to know that currently 

at regional level they are just following the technique of gross root that 

comes under the heading of qualitative technique of forecasting. Some value 

is added in the previous figure and thus forecasting is done on the basis of 

that previous values. This is being done at regional level by the operation 

manager.  
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As stated in the theory Jacobs et al., (2009) describes simple moving average 

forecasts on the basis of recent demand history and allows the forecaster for 

the removal of random effects. At regional level, operation manager just 

consider the average sale of the past four months and consider that figure as 

forecasted value for the next period. It has also been explained well in the 

empirical part of this thesis. But the problem is that these two techniques of 

forecasting are not providing sufficient accuracy. This inaccurate or poor 

forecasting leads to the poor inventory management at regional level and 

become a cause behind the inaccuracy in the flow of finished goods 

inventory at regional level.  

 

According to Roland and Bee (1999), top down approach of forecasting put 

down the views of top management of the expected increase or decrease in 

overall volume. On the basis of the empirical findings the same practice of 

forecasting is going on at regional level. Operation manager at regional level 

just follow the improper method of forecasting and on the basis of this 

forecasting they came to know about the demand pattern at regional level. 

Due to lack of proper technique of forecasting at regional level, they don’t 

know about the exact demand of each SKU. Hence the problem of 

inaccuracy in the flow of finished goods occurs.   

 

According to Ross (2000), correct and timely Information regarding the 

demand at every point is better indicator to reduce unnecessary stock of 

inventory in the network. At regional level they are not focussing on correct 

and accurate information because they are not able to forecast the exact 

demand of their agent. Information regarding the safety stock is not accurate 

that leads to an inaccurate stock of inventory. We think that this inaccurate 

information is the causes of disturbance in the flow of finished goods.  

 

As above from different point of views we have explained the causes behind 

the inaccuracy in the flow of finished goods. Now we will explain how these 

causes can be removed.              
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5.3 Research question 3 

 How can ABC analysis, safety stock and forecasting model be 

used to improve the accuracy in the flow of finished goods 

inventory at regional level? 

 

This research question will be carried out in three steps. in first step 

classification of all the SKUs will be done on the basis of both the methods 

traditional as well multifunctional criteria. Secondly, we will calculate safety 

stock according to the theory that has been discussed above on theory 

chapter. At the end we will calculate the forecasting values of each and every 

SKU on the basis of their actual demand. In fact this research question is 

the most vital part of the whole thesis that exactly shows the values to create 

smooth and accurate flow of finished goods inventory at regional level to 

manage finished goods inventory.   

 

After combining empirical, theory and also by making cause and effect 

diagram we realize that there are many causes (that are explained  in above 

analysis) behind the inaccuracy in the flow of finished goods inventory at 

regional level. According to Grant et al., (2006) by using different techniques 

like ABC analysis, safety stock and forecasting, the accuracy in the flow of 

finished goods at regional level can be improved. Now we will use these 

techniques at regional level to correctly identify the important SKUs, for 

making reliable forecasting and accurate safety stock. These findings will 

remove the causes that are behind the inaccuracy in the flow of finished 

goods inventory. 
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5.3.1 ABC Analysis    

5.3.1.1 ABC analysis based on traditional method 
 

According to Chen et al., (2008), ABC Analysis is an inventory management 

technique that is used in categorizing the SKUs into different groups 

according to their importance. That’s why we implemented ABC analysis for 

categorising all SKUs that flows at regional level. First we will do with the 

single criterion approach that is Dollar based approach (we consider Rs 

nested of Dollars). Then we will use multiple criteria approach which is 

based on annual distributed units, average unit cost and annual distributed 

inventory in Rupees (currency where company operates). Then we will make 

a comparison because according to Vollmann et al., (2005) for inventory 

classification it is proved that only dollar usage criteria are not sufficient to 

get the maximum benefits from this technique. There are many non cost 

criteria’s that are equally important in inventory management.   

 

Steeps for doing ABC analysis based on annual Dollar usage that are 

explained by the Chen et al., (2008) are fallowed. First we have calculated 

the annual usage in units for every SKU at regional level for the year (2008-

09). After this we calculated the annual Rupee usage by multiplying per unit 

cost with annual distributed units. Detail Calculation of the every SKU is 

given in appendix Table-7.1. Short description of one SKU is given below in 

table.  

 

Table 5.1: Summary of annual distributed Units. 

 
Source: (Own)    

 

After calculation of annual distributed inventory in Rs. We rank all SKUs 

according to the highest distributed values that are defined in appendix 
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Table-7.2. We also classify the SKUs in to three categories. Four SKUs are 

falling in A category (explained in below given table 4.1), and these four 

SKUs are containing the approximately 76% of the total distributed values. 

Eight SKUs are falling in B category, these SKUs are containing 

approximately 20% of total distributed values. 25 SKUs are falling in C 

category and these items are containing almost 4% of the total distributed 

value. That is given below table 5.2. 

 

Table 5.2: Summary of Traditional ABC Analysis Method. 

 
Source: (Own)    

5.3.1.2 ABC analysis based on multiple criteria 
  

After doing ABC analysis according to traditional method that was based on 

annual Dollar usage. Now ABC analysis is done according to Lung (2006), 

which is called “proposed model” based on multiple criteria approach and it 

is also explained in theory. These criteria’s are annual distributed units, 

average unit cost and annual distributed inventory in Rupees. In this 

method three criteria’s that are explained above will be used to classify the 

SKUs in A, B and C category. According to this method first we have 

calculated the transformed values of all SKUs and of all criteria’s that is 

given below in the Table No 5.3 by using the fallowing formula in Microsoft 

excel.  
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For understanding lets calculate the transformed values of SKUs No 7 by 

one criteria.      

i=1,2,3,……43( SKUs)         j=1,2,3 (Criteria)        ∑ x  = J = 1  

yi1=267385416                 Min { yi1}=17136        M axi {yi1}= 267385416 

                                  267385416-17361 / 267385416-17361  => 1  

 

You can see in the below given table 5.3, SKU No 7 is having the same 

answer 1 in fourth column. Same method is used to calculate rest 

transformed values, and these transformed values are between 0-1. Then we 

calculated the partial averages by using below given formula. For better 

under standing we elaborated SKUs No 7. 

 

                      ‚j = 1,2,3,……..j. 

   

1/1(Xi1)  => 1/1(1) => 1  

½(Xi1+Xi2) => ½(1+.07) => .53 

1/3(Xi1+Xi2+Xi3) => 1/3(1+.07+.11)=> .39  

 

You can see in below given table 5.3, SKU No. 7 is having 1, .53, .39 partial 

averages. Same method is used to calculate the rest of the values.   
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Table 5.3: ABC analysis by using multiple criteria approach 

 
Source: (Own)  

 

After calculating the partial averages of every SKU from three mentioned 

criteria’s, we compared and identified the maximum among three partial 

averages that is given in above table 5.3. Now we sort the score of partial 

averages in descending order and classify the SKUs in A, B and C, categories 

by fallowing the theory of Lung (2006). That is shown in below given table 

No. 5.4 
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Table 5.4: ABC classification by different models 

 
Source: (Own)    

 

Summary of a multiple criteria approach is given below in table 5.5.  

According to multiple criteria approach there is little variation in the 

classification.    
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Table 5.5 Summary of Multiple Criteria ABC Analysis method 

 
Source: (Own)    

 

If we compare the traditional ABC analysis that is based on only one criteria, 

annual Rs. usage with the multiple criteria approach then out of 43 SKUs,   

28 SKUs are at the same place. Nine SKUs are re-classified by using the 

multiple criteria approach. According to traditional approach there were only 

4 SKUs in the category of A, but with multiple criteria approach one SKU 

has been added. Now SKU No. 32 is in class A. Now there are 5 SKUs in A 

class. 

 

According to both traditional and multiple approach, 8 SKUs are in the B 

class But some SKUs, like 8,5,21,43, were in group B according to 

traditional method, but according to multiple approach they are now in C  

group. Some SKUs like 23,24,31,38 we in group C, but according to new 

approach these items are now ranked in group B.                         

  

In C group there were 24 items according to both criteria’s but some SKUs 

like 2, 31, 23, 24, 38 were in C group but now they are in B group. There is 

a difference in the classification and according to Lung (2006), this 

difference in classification of the SKUs is due to the introduction of ranking 

in the criteria and the schemes of weights generation in scoring.  
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After conducting ABC analysis with both criteria, we selected the 

classification by the multiple criteria approach because in this aproach we 

used the three criteria’s. It is also explained by Chen et al., (2008) traditional 

approach is criticized due to its single criteria. There are also some other 

important attributes for classification and it would be more confident and 

strong classification if more attributes have been used.   

 

According to Chen et al., (2008) SKUs that are most important are ranked in 

group A and these are required the huge attention from the management. 

SKUs that are at least significance are fall in to group C and the SKUs that 

are of average importance belong to group B. we are also agree with the 

statement. In our study we found that items that are falling in the A class 

are very important because these items are contributing up to 76% of total 

amount and item B are contributing 14% and C are having very low 

proportion up to 10%. 

 

We think that if management classify the SKUs at regional level by using the 

multiple criteria ABC Analysis approach as it is classified above then they 

will know that which SKUs are most important and which are the least 

important. So, the management will be more conscious about the 

management of the important SKUs that fall in A and B class. This is 

reliable method of classifying SKUs. SKUs will be classified correctly and it 

will remove the cause that leads to the inaccuracy in the flow of finished 

goods at regional level. It will also help in increasing accuracy in the flow of 

finished goods at regional level because important SKUs will be present at 

the regional warehouse and agents order will be fulfilled according to the 

requirement.   

  

Now we will explain that how the cause of inaccurate safety stock can be 

removed.  So, the problem of inaccuracy in flow of finished goods at regional 

level can be removed and accuracy could be improved. 
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5.3.2 Safety Stock analysis  
  

Mangan (2008), also explain without keeping the accurate safety stock 

customer service suffers. In our study we found that at regional level they 

are not calculating the safety stock properly. That’s why it creates problems 

for them to fulfil the customer demand and there customer service undergo.  

 

Now we will identify the correct safety stock level for every SKU that flows at 

regional level by using the steps that are explained by the Ross (2004). First 

we calculate the mean absolute deviation for every SKU that is given in 

detail in excel sheets (Due to vast calculations it was not possible to include 

the table of MAD in this file).  

 

In below given table 5.6 we have calculated the MAD for SKU No 7. we 

determine the normal distribution demand which is shown under the 

heading of (quantity SKUs 7), then we calculate mean on the base of that 

demand that is 39, and then we determine the mean deviation from the 

history of demand. That is shown in deviation Colum. Then to calculate the 

Mean Absolute Deviation (MAD), we divide absolute deviation by No. of 

periods which are 52 weeks. MAD is 16.2952 that can be seen in below given 

table. 
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Table 5.6: Calculation of mean absolute deviation 

 
 

Then after calculating the value of MAD, we multiply the MAD with the value 

from the given above Table 3.1 (that is standard table) according to the 

desire service level. Then this would be the value of safety stock for SKU No 

7 that is 47.42 ton. That can be seen in below given Table No 5.7. Same 

method we have repeated for every SKU to calculate the value of safety stock 

by the method that is explained by Ross (2004).  

 

There you will find that SKUs which are in A & B class their safety stock is 

calculated at the desire service level of 99% and the safety stock of SKUs 

that are in C class their safety stock is calculated at desire service level of 

95%. Because according to Ross (2004), high desire service level means that 

SKUs are very important from customer perspective and safety stock should 
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meet every uncertainty. That’s why; we calculate the safety stock of A and B 

class SKUs at 99%. Because these are 30% of total items and are 

contributing up to 90% in total flow of finished goods at regional level.       

   

  Table 5.7: Safety Stock Calculations 

 
(Source own) 
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Now by using the theory that is explained by Rose (2004), the safety stock of 

every SKU has been calculated.  

 

As Mangan (2008), explained in the theory that safety stock will provide 

safeguard against issues like delays in delivery from factory warehouse to 

regional warehouse, transportation problem, damaged stock during 

transportation.  Now at regional level they will have accurate safety stock. 

That was the cause behind the inaccuracy in the flow of finished goods 

inventory at regional level. Now if any delay happens in delivery from factory 

or any transportation problem occurs, it would not affect the flow of finished 

goods because now they would have sufficient safety stock that will be able 

to meet the demand of agent. It will be only possible if they would have the 

correct quantity of safety stock. In this way it will help in increasing the 

accuracy in the flow of finished good inventory at regional level.  

 

According to Silver et al., (1998), stock outs that comes due to inaccurate 

safety stock can cause the lost of sales or good will. Now after calculating the 

accurate safety stocks this problem of stock out will be removed. Sufficient 

stock will be present at regional level to meet the customer demand. It will 

increase the accuracy in the flow of finished good to agent and it will save 

from loosing sales, and help in achieving the good will. 
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Comparison between current and suggested safety stock 
 

If we see they are having 150 ton safety stock level and we found that they 

should have 225 ton that will fulfil their need of agents that is also shown in 

below given figure5.3. Having low safety stock then their requirement was 

the main reason behind the shortage of required SKUs.    

 

                      Figure 5.3: Comparison of safety stock 

 

 

 

  

 

 

 

 

                     Source: (Own) 

Impact on carrying cost   

 
After calculating of safety stock in a way that we have proposed to the 

company. You can see that there is clear difference of safety stock. As they 

have 150 ton of safety stock on weekly basis and we suggested 225 ton of 

safety stock. We have seen that safety stock has been increased with our 

suggested equation. Definitely it will also have some effect on inventory 

carrying cost. Although it is not our main focus of this thesis but we 

considered it just to have a look on inventory carrying cost.  

 

Monczka, et al., (2009) explained with the variation in safety stock the 

inventory carrying cost will also vary. At regional level we found that with the 

increase in the safety stock the inventory carrying cost will also increase. 

According to Monczka, et al. (2009) inventory caring cost can be calculated 

with fallowing formula.    
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Inventory carrying cost = average inventory in units * unit price * carrying cost 

 
Where  
 
           Average inventory in units = 150 ton 
  
           Unit price = Rs. 562000(Per ton)  
 
            Unit price = Total price of every unit (Kg)/No. of SKUs 

                            = 2418455/43 = 562    

Because our units are in ton, that’s way we will multiply 562 with 1000 that 

will be the value of unit price in ton (562*1000 = 562000 unit price).      

Carrying cost = 19%.  
 
By putting the above values in the equation 
 

150* 562000*.19 => Rs16, 017,000 ($ 186244) 
 
 
Now we found that inventory carrying cost with 150 ton is almost Rs. 

16,017,000($ 186244). Now to calculate the inventory caring cost with an 

increase in safety stock we have used the above stated formula. Unit price 

and carrying cost will remain the same but the safety stock value will 

change.  That will be the 225 ton.   

 
225*562000*.19=> Rs. 24025500($279, 367) 

    

Now we can see that inventory carrying cost is increasing with an increase in 

the safety stock. Monczka, et al., (2009) also explains that inventory caring 

cost will vary with the variation of safety stock. No we can also se from the 

above calculation at regional level with the variation in safety stock their 

inventory caring cost is increasing up to 50%. 
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Calculating Safety Stock with different Lead Time 
 

After calculating the safety stock with one week lead time, we have 

calculated the safety stock with two different lead times to observe the 

variation. When we changed lead time with .5 week or we reduce it 50% from 

one week, than we found that 167 ton safety stock is suitable at regional 

level. With an increase in lead time up to 50%, that is 1.5 week we found 

that they should have 278 ton safety stock that will be suitable for them at 

regional level. Variation in safety stock by increasing or decreasing lead time 

can also be shown in below figure, 5.4. Detail calculation is also given in 

Appendix table-7.3 and table-7.4    

 

         Figure: 5.4.variation of safety stock level by different lead time. 
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          Source:  (Own) 

 

We think that after calculating the safety stock of every SKU at regional level 

with proper methods will leads to the accurate safety stock. That will remove 

the inaccuracy in the flow of finished goods at regional level. Due to this 

accurate calculation stock will be present and order will be delivered to the 

agents according to their requirement and needs regarding the required 

SKUs. Ultimately it will increase the accuracy in the flow of finished goods 

inventory at regional level. 
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5.3.3 Forecasting analysis: 
 

After analyzing the importance and review of literature about forecasting 

that covers all the aspects of forecasting and its technique. We recommend 

that they should use exponential smoothing technique of forecasting. 

According to Anderson et al., (2008) exponential smoothing uses a weighted 

average of past and historical time series values as the forecast within a 

particular time span. 

 

According to Stevenson (2009), following is the effective, reliable and easy to 

calculate forecasting value formula of exponential smoothing forecasting 

technique. We used this method to forecast the demand at regional level for 

the year (2008-09)   

 

Ft = Ft-1 + α (At-1 – Ft-1)  

Where   

 Ft = forecast for period t   

 Ft-1 = forecast for the previous period (i.e., period t-1) 

 α = smoothing constant   

 At-1 = actual demand or sales for the previous period 

 

On the basis of the empirical data that is provided by the company, we have 

applied the above sated equation of exponential smoothing forecasting 

technique.  

For better understand and explanation we calculate the forecasted value of 

the week 2 of SKU No.7 on the basis of the actual sale of week 1, then we 

apply the above stated equation in such a way: 

 

Ft = Ft-1 + α (At-1 – Ft-1)  

  F2  = 23.53 + 0.5 (35.295 – 23.53) 

       = 23.53 + 0.5 (11.765) 

       = 23.53 + 5.8825 

  F2   = 29.4125 
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So, the forecasted value of the week 2 of SKU No. 7 is 29.41 ton of cooking 

oil. Rest of the values of forecasting of every SKUs throughout fifty two (52) 

is also being stated in appendix 5.    

Explanation and justification to select the value of “α” 
 

According to Stevenson (2009), As its value closer to zero the smoothing will 

be greater and as its value go beyond to zero the greater the responsiveness 

and less the smoothing. Low value of “α” is being used when values tends to 

be stable and on the other hand high values are being used when values are 

changing dramatically. Hence, on the basis of the above detail discussion 

about how to select the value of “α” we can say that as Dalda Foods is FMCG 

company that produce edible oil and have the vast demand of cooking oil in 

Pakistan as well as abroad. So, here we recommend the value of “α” as 0.5.    

 

 We applied the above stated formula after considering the value of 

smoothing constant on actual demand of fifty two weeks of each and every 

SKU to measure the most reliable forecasting values that would enable the 

management at regional level to manage the accurate flow of finished goods 

inventory at regional level. We have calculated the forecast values of all forty 

three (43) SKUs through out fifty two (52) weeks of the year 2008-09.  Detail 

calculation is given in appendix table-7.5 and table-7.6  
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To view the quick and grasping look and to better understand the values of 

forecasting, we have also elaborated week wise forecasting in the following 

table No. 5.8 that shows the week wise forecasting. To check the proportion 

of every SKU you can have a look at appendix table-7.5 and table-7.6 

 
                     Table: 5.8 Week wise forecasting at regional level. 

 
                   Source: (Own) 
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To be familiar with the forecasting values of each and every SKU at regional 

level that is required throughout the year 2009-10 can be observed in the 

following table No. 5.9. This type of information at regional will help them to 

be more accurate and smooth flow of finished goods inventory because they 

would know in advance the demand of every SKU.    

 
 
             Table: 5.9 SKUs wise forecasting at regional level. 

 
                  Source: (Own) 
 
 

Comparison between actual demand and forecasted demand  
 

Following graph shows the actual weekly sales of all SKUs and forecasted 

values of all SKUs on weekly basis by using the smoothing constant at 0.5. 

Actual graph is not fulfilling the demand of every agent and it usually 

happens at regional level that sometimes some of SKUs face shortage and 

some SKUs are in excess in stock. All this uncertainty happens due to poor 
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forecasting of demand that they couldn’t able to seek by keeping in mind the 

future demand. It is clear from the graph that the forecasted values curve is 

more reliable that shows smooth and accurate flow of finished goods 

inventory at regional level. At the end we can say that if they use and follow 

the principles and technique of exponential smoothing forecast, flow of 

finished goods inventory will be more accurate that exactly fulfils the 

demand of every agent at regional level. 

 

  Figure 5.5 comparisons between actual and forecasted demand  
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Forecasting by changing the value of smoothing constant “α”  
 

Following graph shows the comparison between forecasted demand and 

changing the value of smoothing constant “α” 0.2 and 0.7 respectively. As we 

know that exponential smoothing technique of forecasting is based on actual 

and past historical data. So here we can see that if we increase the value of 

smoothing constant “α” like 0.7 then graph will move upward if we decrease 

the value of smoothing constant like 0.2 then this graph is relatively 

smoother. Here, we can conclude that forecasted values that we have 

calculated by using the value of smoothing constant 0.5 is the reliable 

values of forecasting that help out at regional level in order to be accurate 

flow of finished goods inventory.   
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Figure: 5.6   forecasting by changing the value of smoothing constant 
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Source: (Own) 

 

According to bull (1993), forecasting is essential to handle the future in 

abetter way. If at regional level they perform forecasting as we have done 

above, it will help the management in handling the future in the better way.     

 

Ross (2000), explains that Correct and at time Information regarding the 

demand is better thing to reduce unnecessary stock of inventory in the 

network and distribution channel. We agree with the writer and now at 

regional level by performing the correct forecasting as we have done above, 

they would be able to manage the stock according to requirement.  With the 

help of this forecasting they can take the preventive measures to manage the 

ups and down in the demand of agents. By this way it will help the 

management at regional level to remove the causes of inaccuracy and 

ultimately it will increase the accuracy in the flow of finished goods 

inventory at regional level.      

 

By this way using the ABC Analysis, safety stock and forecasting, the 

management at regional level can increase the accuracy in the flow of 

finished goods. 
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Note: 
We have calculated the values of forecasting on Microsoft excel. While doing the calculations of 

forecasting on the basis of the actual demand, in actual demand there are some SKUs which 

have been returned to factory warehouse in some of the weeks due to zero sales of these 

SKUs. Moreover during calculation of forecasting some values also appeared in negative we 

considered them as “0”.  
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6. RESULTS  
 

In the fallowing chapter the convincing remarks of the research questions that 
have been derived after doing through analysis. Reflection about this thesis as 
well as future research is also the part of this chapter.    
 

 

6.1 Conclusion  

Research question 1: 
 How does Dalda manage the flow of finished goods inventory at 

regional level (Lahore region)? 

 

In chapter 4, empirical part of this thesis we explained in detail that how 

currently they are managing the flow of finished goods inventory at regional 

level. Flow of finished goods inventory in any organization concerns that how 

finished goods items can play an important role and how they can be 

reached accurately to end consumer to meet the customer demand. Flow of 

finished goods can not be accurate and smooth without the full participation 

of any channel. Every company has a lot of intermediate parties to reach the 

products to end consumer. 

 

At regional level after receiving the order from agents through different 

mediums demand is being replenished and they called this system demand 

base replenishment system. At regional level record of demand is not being 

managed properly they just have the records of those orders that have been 

dispatched. There is no any proper classification of SKUs. Classification of 

SKUs is being done on the basis of most running and high sales volume 

SKUs. At regional level there is also no any proper method of calculating 

safety stock they just consider the safety stock as by keeping the high stock 

of most circulated SKUs. Currently they are having 150 ton of safety stock in 

which each and every SKU is included. Forecasting is also not being 
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practiced on organized basis. They take the average of past four month’s sale 

and consider the forecasting of next period.  

 

Currently finished goods inventory is not being managed in a proper way at 

regional level and this mismanagement leads towards a lot of causes behind 

the inaccuracy in the flow of finished goods inventory. These types of causes 

have been concluded in next step. 

 

 Research question 2: 

 What are the causes behind the inaccuracy in the flow of finished goods 

inventory at regional level? 

 

Cause-and-effect diagram is being used to identify the causes and sub 

causes behind the main reason and this type of technique is very common 

and helpful to identify the causes. We found that they don’t classify or rank 

the SKUs according to their importance. This become the cause behind the 

inaccuracy in the flow of finished goods in such a way that management at 

regional level don’t know exactly which SKUs are most important and need 

special attention. By having the inaccurate safety stock at regional level is 

another cause behind the inaccuracy in the flow of finished goods inventory 

at regional level because they don’t have skilled persons as well as lack of 

proper system is also one of the cause behind the inaccurate safety stock. It 

leads to the shortage of the inventory and ultimately this shortage leads to 

the late delivery to the agents.  

 

Inaccurate forecasting of the demand is also the cause behind the 

inaccuracy in the flow of finished goods inventory at regional level. Currently 

they just take the average of pat four weeks to do the forecasting of next 

week which is not reliable method. Due to this unreliable forecasting they 

don’t know the exact demand of their agents and don’t manage the inventory 

according to the demand.  

 



Master Thesis   

Authors: Bilal, Umair & Shamaoun  

82

These are the main causes behind the inaccuracy that obviously leads to the 

inaccurate flow of finished goods inventory at regional level. In next step we 

conclude that how these causes can be removed.    

     

Research question 3: 

 How can ABC analysis, safety stock and forecasting model be used to 

improve the accuracy in the flow of finished goods inventory at regional 

level? 

 

If management classifies the SKUs at regional level by using the multiple 

criteria ABC Analysis approach as it is classified above, they will know that 

which SKUs are most important and which are the least important. So the 

management will be more conscious about the management of the important 

SKUs which fall in A and B class. Because in our study we found SKUs that 

are falling in A class are very important because these SKUs are contributing 

up to 76% of total amount. SKUs B are contributing 14% and C are having 

very low proportion up to 10%. This is the reliable method of classifying the 

SKUs and it will remove the cause that leads to the inaccuracy in the flow of 

finished goods at regional level. It will help in increasing accuracy in the flow 

of finished goods at regional level. 

 

They should calculate safety stock at regional level with proper method and 

should consider every SKUs in calculation of safety stock in order to have 

accuracy in safety stock. Currently they keep 150 ton of safety stock for one 

week which is not sufficient. On the basis of our calculation, we suggest 

them to have 225 ton safety stock at regional level. We have also calculated 

safety stock by increasing and decreasing the lead time but one week suits 

good and our suggested figure is also higher then their current level of safety 

stock. Now if any delay happen in delivery from the factory or any 

transportation problem occurs, then it would not affect the flow of finished 

goods because they would have sufficient safety stock that will be able to 

meet the demand of agent. In this way it will help in increasing the accuracy 
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in the flow of finished good inventory at regional level and protect them 

against uncertainty of stock.   

 

On the basis of theory related to forecasting from different authors, we can 

say that forecasting is a very effective tool to predict the future. We have 

done a deep analysis at regional level regarding forecasting to know how 

forecasting is being done to predict the future. We suggested to use 

exponential smoothing technique of forecasting on the basis of the 

advantages that is more feasible at regional level. By using the technique of 

exponential smoothing forecasting we can say that there is more reliable 

forecasting demand values that will help the management for more accurate 

flow of finished goods inventory. We have calculated the values of forecasting 

of all forty three (43) SKUs on the basis of actual demand through out the 

fifty two (52) weeks. Now there is more smooth and accurate flow of finished 

goods inventory and they will get better understanding to manage the flow of 

finished goods. In this way forecasting will help at regional level to be 

prepared for the challenging future. 

 

6.2 Reflection  

At the start of this thesis we were not completely aware of the extensive 

range of research subject and therefore not enough limitations were lay 

down. We have tried our best to make a deep study as possible but due to 

short span of time we have been forced to limit the scope. The empirical 

findings at regional level have to be included in an edited version.    

 

The topic was difficult to elaborate and to test it empirically within a specific 

area of flow of finished goods inventory at regional level due to numeric 

calculations on the basis of some statistical formulas. It was also very 

difficult to collect empirical and quantitative data from Dalda Foods due to 

confidentiality and secrecy matters. However, most quantitative data 

received on some requests.  
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Another aspect we didn’t deal with in this thesis is the generalization of the 

effects we were able to point out through our analysis. This could have boon 

done by generalizing the results obtained after study of accurate flow of 

finished goods inventory at regional level in Dalda Foods. As we have done 

our study only on one company we were not able to generalize the effects on 

any other company to observe the accurate and smooth flow of finished 

goods inventory. Despite of all these aspects we thought that our study will 

also help to other companies like FMCG (Fast Moving Consumer Goods) 

products as well as distribution companies. Mostly these types of companies 

have the same channel of distribution and the same inventory management 

techniques that we have used in our study can be applied for accurate flow 

of finished goods inventory.  

 

Furthermore, the availability of literature, empirical data of Dalda Foods and 

time to time guidance from respected tutor, examiner as well as from 

opponents made it easy and interesting to solve the problem and to conduct 

the research.   

6.3 Future research  

In the following points further research subjects for Dalda Foods at regional 

level are presented:  

 

• A study of Distribution Requirement Planning (DRP) system can be 

done or implemented in order to more accurate and systematic 

replenishment inventory plan in a distribution network within Dalda 

Foods because our study can be used as a base to implement 

distribution Requirement Planning (DRP) system.  

 

• A concept and system of collaborative, planning, forecasting and 

replenishment (CPFR) can also be implemented that will help Dalda 

foods at regional level to coordinate with agents more efficiently and 

effectively in this way agent can also play its role in order to planning 

as well as replenish the inventory.    
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7. APPENDICES  

7.1 Appendix 1: 

Layout of the whole thesis  
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7.2 Appendix 2: 

Questionnaire 
 

Q 1: How demand is being replenished after receiving demand from 

different agents? 

___________________________________________________________

___________________________________________________________ 

 

Q 2: How the demand is fulfilled after receiving the demand from agents?  

___________________________________________________________

___________________________________________________________ 

 

Q 3: How emergency orders are being treated at regional level that a 

agent placed? 

___________________________________________________________

___________________________________________________________ 

   

Q 4: How regional manager at regional level receives the order from 

agents? 

___________________________________________________________

___________________________________________________________ 

 

Q 5: In which proper format regional manager receives demand from 

agent?  

___________________________________________________________

___________________________________________________________ 

 

Q 6: Can you send us the format of order form that you receive from 

agents?  

___________________________________________________________ 

___________________________________________________________ 
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Q 7: How many days it will take to deliver the order from regional 

office/warehouse to agent? 

___________________________________________________________

___________________________________________________________ 

 

Q 8: How the agent communicate with the region and which medium is 

being used? 

___________________________________________________________

___________________________________________________________ 

 

Q 9: How much orders the regional manger received in a day? Send us 

the complete information? 

___________________________________________________________

___________________________________________________________ 

 

Q 10: How much orders at regional level received on weekly basis?  

___________________________________________________________

___________________________________________________________ 

 

Q 11: Which are your busiest days in a week in order to dispatch the 

inventory to agents?  

___________________________________________________________

___________________________________________________________ 

 

Q 12: How you combine all the demand from different agent that is 

received at regional level and how you send this demand to factory 

warehouse?   

___________________________________________________________

___________________________________________________________ 
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Q 13: What is the record keeping process of orders that received at 

regional level and how you forward it? 

___________________________________________________________

___________________________________________________________ 

 

Q 14: How the record of orders is maintained at regional level?  

___________________________________________________________

___________________________________________________________ 

 

Q 15: How many days it takes to complete the delivery process from 

regional level to particular agents? 

___________________________________________________________

___________________________________________________________ 

 

Q 16: What is the order fulfilment rate at regional level? Either complete 

order has been processes according to agent’s requirement or some part 

of the order? 

___________________________________________________________

___________________________________________________________ 

 

Q 17: Have the regional manager set any performance measured 

dimension to deliver the order like order fulfilment or agents 

performance? 

___________________________________________________________

___________________________________________________________ 

 

Q 18: Is there any priority level at regional level like if an agent that is 

financially strong and high sale as compared to other agents and the 

regional manager send him inventory on priority basis? 

___________________________________________________________

___________________________________________________________ 
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Q 19: At which days the operation manager receives the goods from 

factory warehouse and how it can be process to separate agent’s 

particular demand?    

___________________________________________________________

___________________________________________________________ 

 

Q 20: How do you calculate safety stock? 

___________________________________________________________

___________________________________________________________ 

 

Q 21: Which method or technique you use usually for forecasting? 

___________________________________________________________

___________________________________________________________ 

 

Q 22: What is the basis of forecasting? 

___________________________________________________________

___________________________________________________________ 

 

Q 23: Did you consider any seasonal effect while forecasting? 

___________________________________________________________

___________________________________________________________ 

Q 24: How safety stock of each and every SKU is being calculated at 

regional level? 

___________________________________________________________

___________________________________________________________ 

 
Q 25: Did it ever happen that safety stock has finished? 
___________________________________________________________

___________________________________________________________ 

 

Q 26: What is the lead time of inventory from regional level to agent? 

___________________________________________________________

___________________________________________________________ 
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7.3 Appendix 3: 

Table-7.1: ABC analysis by traditional model  
 

 
Source: (Own)   
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Table-7.2: Classification of SKUs by traditional model   
 
 

 
 

Source: (Own)  
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Table-7.3: Safety stock calculation (Lead time 0.5 week)    
  

 
      Source: (Own)  
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Table-7.4: Safety stock calculation (Lead time 1.5 week)   

  

 
         Source: (Own)  
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Table-7.5: week wise forecasting values of every SKU (1-2) 

 
         Source: (Own)  
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Table-7.6: week wise forecasting values of every SKU (2-2) 

 
         Source: (Own)  
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