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Abstract 
The future has always caught the attention of the human being. The thirst of exploring the future and to 

know the unknown has driven the human being toward innovativeness.  

 

Companies are expanding their operations worldwide since the past few decades. Profit growth coupled 

with an effective strategy has become the primary need of global companies. Research in this area has 

given rise to optimization of the supply chain for higher profitability. Considering the overall strategy the 

company needs to plan production well in advance. The operational planning comes in picture at this 

moment. In order to reduce excessive inventory at each stage of the production; one should know the 

demand of the next stage and preferably the end customer demand.  The process of sales forecasting is 

undertaken to predict demand at different stages. It is a complex managerial function and hence needed to 

be undertaken by a scientific way. The sales forecasting the function includes process of forecasting, 

administration, hardware, software, users and developers of forecast. 

 

Historically sales forecasting has been considered as a side activity by most of the companies. Sales 

forecasting has not been considered as an important function of marketing and finance. Very few 

companies have seen sales forecasting by a scientific management point of view. Less research has been 

reported in sales forecasting in comparison to other managerial functions. Planning based on sales 

forecasting; may be part of a selected strategy for growth and profitability. These facts have attracted us to 

study sales forecasting as a managerial function.  
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The purpose of this study is to describe and analyze the sales forecasting process, sales forecasting system, 

sales forecasting methods and techniques. Further proposing possibilities of improvements in existing 

forecasting process is also purpose of this study. 

We have selected three manufacturing companies for this study based on purposive sampling. Considering 

research interest in phenomenon study; we have selected a qualitative research strategy for this study. We 

have selected a case study method for our research as it is the most appropriate tool to study the relation 

between theory and phenomenon. For this research, we have collected the data by semistructured 

interviews based on a pre formed questionnaire. The questionnaire has been prepared with respect to our 

research purpose and open ended questions were used to gather extensive data. The data gathered during 

interviews, have been analyzed by the use of ‘Flow model’ suggested by Miles and Huberman (1994). 

 

Results from this study shows that there is a need to see ‘sales forecasting’ as a management function 

rather than a computer activity. To achieve the best information integration throughout the supply chain, 

increased information visibility is needed. To achieve accuracy in both forecasting and planning; 

collaborative forecasting may be used. Forecasting software needs to have a suite of methods towards 

product specific forecasting. The need of customized softwares has also been indicated by this study. The 

need to measure performance of forecasting by means of accuracy, cost and customer relationship has 

been concluded. 
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Chapter 1: Introduction  
 
1.1   Background 

"My interest is in the future because I am going to spend the rest of my life there. " -  ( C.F. Kettering )      

Today many organizations are forced to increase their global market share in order to survive and sustain 

growth objectives. At the same time, the same organizations must defend their domestic market share 

from international competitors (Handfield, 2002). 

 

According to Domenica (2002), a supply chain should be efficient and effective. In that sense, efficient 

means optimizing recourses to accomplish specific outcomes, and effective, in terms of designing 

distribution channels. Efficiency is measured by delivery performance, product quality, backdoors and 

inventory level, whereas effectiveness is measured by service quality and the service needs. 

 
As a management philosophy, SCM takes a system approach to show the supply chain as a single entity. 

Every firm directly or indirectly contributes to the performance of the members in the supply chain and 

also the overall performance of the supply chain (Cooper et al. 1997).  

 

Supply chain drives with customer needs. In order to ship products to customers who demand them in a 

dynamic and rapidly changing set of channels, strategic positioning of the inventories becomes essential. 

The products are thus available when the customer wants those (Handfield, 2002). Smooth supply chain 

management is the result of well combined individual managerial functions.  

 

Planning, organizing and controlling are important factors for effective supply chain management. An 

exact estimation and reliable predictions of product volume and related services are therefore important 

for efficient functioning. Such estimations are nothing but forecasts. Demand / Sales forecasting is a 

crucial factor to any firm. It is a basic factor for the whole planning process and for the control of various 

sectors of a company such as production, supply, purchasing, marketing and finance. Decisions made in 

these sectors influence each other either directly or indirectly. Variability in product demand influences 
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several factors which are coming under these sectors such as inventory needed for production (Production 

department), capital needs (finance department) or special kind of strategies like outsourcing (Supply 

department). 

 

Forecasting becomes important at any level in the supply chain. Forecasting helps to understand the future 

demands which can be linked with numerous functions like purchasing, production and transport. 

Processes like purchasing raw material from supplier to delivery of finished goods to customer take time 

and hence one can not wait till occurrence of customer orders at retailer level. When a Make-to-Stock 

strategy is applied in production; planning of future, managing inventory and finished goods can be done 

smoothly using forecasting. It helps to satisfy end customer demand.  

 

In modern life, forecasting is done by using a system which integrates the managerial functions and a 

forecasting software-hardware base. Different companies may have different forecasting system as 

different system designs are needed at different levels of the supply chain. Excellence in forecasting is 

always linked with an effective forecasting system. Modern concepts like centralized forecasting such as 

vendor managed inventory may be used to make a forecasting system more effective, accurate and 

efficient. 

 

1.2 Problem Discussion 
 

Every company has its own product portfolio and each product has its own demand in the market. The 

demand pattern varies based on product characteristics and depending on which stage of product life cycle 

you are. Demand remains more stable in a maturity phase than in the introduction phase and hence 

demand forecasting become easier. Mature products like bread has stable demand and hence demand 

forecasting could be easy and with few errors. On the other hand  for products like fashion garments, 

where short term planning is needed due to seasonality, forecasting become more difficult because of 

higher variation and uncertainty in demand. The accuracy level of long term forecasting is lower than that 

of short term forecasting. These various aspects give rise to different methods of forecasting which are 

based on factors like historical demand, production lead time, advertising and marketing strategy as well 

as competitive strategy. Every company chooses and develops its own method of forecasting. Preparing 

successful forecasting process towards meeting accurate demand forecasting is scientific art and could be 
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achieved by combined forecast i.e. using mix of methods. It is possible and likely that different products 

can have different forecasting methods. To support these methods and to get the demand forecast in real 

time, various information systems might be used. It changes the structure of the method based on various 

factors and from where information is utilized. Studying process of sales forecasting, methods - technique 

of forecasting and system of forecasting used by different companies is the prime problem of this study.  

 

The concept of demand forecasting might seem simple but it is often complex in the process of 

implementation. Both data of internal and external resources are utilized for this action. The accuracy of 

demand forecasting is related to many factors. The distortion of information flow related to these factors at 

different point can increase the error. Available suppliers, variation in product regime, influence of 

different products on each other and competitor’s strategies are some of the actors affecting the accuracy 

of demand forecasting.  Different sectors may face different problems during demand forecasting. 

Studying several problems arising during the forecasting process is one of the sub problems of this study. 

 

Demand forecasting is a basic step for planning and strategy building. Based on demand forecasting, 

special methods of inventory management like VMI, SMI, CPFR and strategies like push strategy can be 

used to fulfill business targets. Collaborative planning and decision making have been developed due to 

existing difficulties in demand forecasting. Analyzing how demand forecasting influences the supplier 

side of supply chain is another sub problem of this study. 

 

 

1.3 Purpose  

 
The research purpose of this thesis is ‘To describe and analyze; the sales forecasting process, the sales 

forecasting system and the forecasting methods - techniques used.’ Further we will also propose 

‘different possibilities of improvement in the existing sales forecasting process’ of companies where 

research has been undertaken’. 
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1.4 Delimitation 

 
While undertaking the research, deciding the boundary of study was the important factor in order to 

prepare for a constructive research. Considering real time factors we have limited our work to analyzing 

different demand forecasting processes used by various manufacturing industries. Further to this we are 

limiting our work to managerial aspects of the demand forecasting approach. Mathematical modeling and 

calculations based on demand forecasting models and techniques used in the whole process, are not 

involved in this study.  

 

We limit our research to medium size companies. To minimize the effect of this limitedness, we have 

selected the companies which are having their operations throughout the world. The finding we mention 

can thus be correlated to wider markets and operations.  

 

1.5 Disposition of This Thesis 

 
Chapter 2: Literature Review 

In the literature review chapter we have presented various theories about the sales forecasting process, 

what is sales forecasting, the use of sales forecasting in different management functions, ideal sales 

forecasting process layouts, sales forecasting approaches, sales forecasting system and sales forecasting 

techniques. We will use these theories for understanding the concept of sales forecasting from different 

perspective and for analysis of research problem. We have used the same theoretical frame to design our 

data collection method. 

 

Chapter 3: Methodology 

In this chapter we present our method of choice for the research undertaken. Finally we will discuss 

overall methods of research, data collection methods, sample selection and validity and the reliability of 

this research. 
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Chapter 4: Empirical Findings 

In this chapter, we will present collected data from interviews of personnel from companies selected and 

participating in research and observations. We will present data separately for each of the companies. 

 

Chapter 5: Analysis of data 

In this chapter, we will analyze collected data from interviews and observations with respect to the 

literature studied. The analysis of our data will be the base for conclusion, and recommendations 

 

Chapter 6: Conclusion 

In this chapter we will present the conclusion of the research undertaken. Recommendations for future 

studies of sales forecasting process and management will be given in accordance of the same. This will be 

done with respect to literature reviewed.  

 
Figure 1.1: Disposition of this thesis 
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Chapter 2: Literature Review 

 
Forecasting is nothing but predictions and hence closely related with the information flow of a supply 

chain. In this chapter, we will discuss the information flow in a supply chain from different perspectives 

like information sharing with channel partners, different obstacles in sharing information and bullwhip 

effect. Describing and analyzing the forecasting process is our purpose. A deeper understanding of the 

concept of forecasting will be achieved by discussing it together with the role of forecasting in various 

managerial functions. This will help us to understand how forecasting is correlated to these functions and 

the place of forecasting function in overall management. Next to this we will discuss both process of 

forecasting in general and different approaches of sales forecasting. Being a managerial function, we will 

discuss effective management of forecasting by seven principles which represents opportunities for 

management to improve the existing process. In the modern world, forecasting is becoming more 

dependent on computer technology and customized softwares. Multiple forecasting system (MFS) is a 

new trend in forecasting system and hence discussed with description of such software such as 

‘Multicaster’. Further the forecasting method / technique changes are based on type of product.  One could 

see different methods are available for forecasting. We have discussed a few of them which are relative to 

product range of companies studied. Since sales forecasting is management function, the performance 

measurement and finding out errors becomes an integral part of the process and is important for 

improvement in existing process. Hence we have discussed different measures of performance 

measurement at the end of the literature review.    

 

2.1   Information and Supply Chain  

“This is the first age that's ever paid much attention to the future, which is a little ironic since we may 
not have one.”  - Arthur C. Clarke  

Flows in supply chain 
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Supply chain consist of different integrated business parties which share information and thus coordinate 

smooth and integrated flow of physical good and customer services related to good and money. In any 

supply chain, one can identify 3 distinct flows as shown in figure 2.1 

 
 

                                    

 

 

 

 

Figure 2.1: Different flows in Supply Chain 
( Sherer , 2005 ) 

 

Supply chain is believed to be developed in two distinct areas – Supply chain planning and supply chain 

execution. Success of planning and execution is based on flows given above (Kalakota & Robinson, 

2001). As forecasting is more related to the information flow than physical or payment, we will focus on 

the information flow in our discussion.  
 

2.1.1 Information Flow 

 
The information flow in supply chain carries information about each function of supply chain. It consists 

of information about logistics, inventory, customer and decisions made by different tiers. Chopra (2004) 

considers information as potential driver for smooth supply chain structure.  The information of demand 

helps manufacturer in planning production and managing inventory in a better way. They can satisfy 

customer’s orders in better way and the responsiveness of the whole supply chain could be increased in 

this way. Managing inventory in the better ways helps to keep buffers lower and hence tied capital 

decreases. Information from retailers with respect to customer’s need helps manufacturer to prepare more 

unique products by supporting decision making in new product development. (Kaila , 2002). 

 
 

Flow of information and money 

Flow of Physical good and Services 

New product 
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decisions 
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Manufacturing 
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Forecasting 
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2.1.2 Information sharing   

 
Different companies try to reengineer existing processes to improve efficiency at each stage of the supply 

chain. It’s important to see that supply should match demand so that there will be less stockouts (Lee et al, 

2000). A supply chain performs at its best when all layers of the supply chain look forward for common 

goals such as maximizing profitability with effectiveness and responsiveness. It is important to coordinate 

all layers for this purpose. Information sharing could be seen as an important driver towards coordinating 

supply chain. Information sharing is considered as the most reliable “real time” tool to decrease 

uncertainty in supply chain (Coyle et al, 2003).  This helps to reduce safety stock at each stage. This 

information sharing helps to optimize different activities in efficient manner and shortens lead time. Its 

possible that excess inventory could be nullified using this technique. Sharing information does not mean 

that all stages have access to all information. Each tier may have a proper information access from other 

party in order to be useful for planning. The most well known demand information sharing method is used 

by Wal-Mart and known as retail link program. Through which on line point of sales data summary is 

available to suppliers (Gill & Abend 1997). P&G is one of the important customers of Wal-Mart. To 

understand real time demand of customer, P&G have used POS data from Wal-Mart. Using POS data, 

Wal-Mart has prepared successful production plan to meet future customer demand. 

 

 Information sharing has been recorded as a solution over different problems in supply chain management 

by various authors. (Chen, et al 2000; Gavirneni, 1999; Li, et al 2000; Li, 2002; Tan, 1999; Tan, & Wang, 

2001)   

 

Fisher (1997), shows different relations between product nature, demand pattern and information sharing 

strategy.  Where as Tan and Wang (2001), shows how one can use different information sharing strategies 

together different demand patterns for profit maximization. Nowaday two way information sharing is 

utilized for the efficacy of different stages in supply chain. Forward flow has always been considered 

important. Overall result of this information sharing turns towards increasing quick response (QR) and 

efficient customer responsiveness (ECR) by fulfilling demand in a better way and reducing the lead time. 

The combination of forward and backward information sharing may give better results than either alone of 

them. Information sharing concept is the strategy developed to counter “Bullwhip effect” (Lee et al. 1997) 
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and normally embedded in different techniques like VMI and continuous replenishment (CR). Campbell 

Soup (Clark 1994) and Barilla Spa (Hammond 1995) are some of the companies who have used these 

techniques together with information sharing to get success.  

 

 

2.1.3 Obstacles in Information Sharing 

 
Ideally information flows need to flow throughout the supply chain, but some obstacles mentioned bellow 

could be present (Chopra and Meindl, 2004). 

 

Lack of information sharing 

Unwillingness of information sharing causes lack of information flow in supply chain. This would cause 

loss of transparency and visibility of information in whole supply chain. Consider example of pharmacy 

outlet and cosmetic manufacturer. Pharmacy can plan promotion to elevate sale of some targeted products. 

To meet the demand due to promotional activities, the pharmacy may increase size order. If manufacture 

doesn’t have an idea of this promotion they might consider this as a permanent increase in demand and 

will plan their own production accordingly.  After the promotion, it’s possible that regular demand may 

decrease due to mass purchasing of commodity. This may result in excess of inventory at both pharmacy 

and manufacturer. Lack of an information sharing may cause fluctuations in orders at different level. 

 

Ordering focused forecasting  

Traditionally forecasting was done based on orders from retailers. But these orders do not indicate real 

customer demand and variation in customer demand may increase during backward ordering. Each layer 

considers these orders as a base of their own demand forecast and pass the same to its supplier downward. 

A minute change in this demand may elevate inventory because this demand ordering moves back and 

each stage want to keep some safety inventory with them. In case of the random changes in demand, 

retailer may interpret it in wrong way and this could cause elevation or decrease of buffers in whole 

supply chain. As suppliers do not have direct visibility of this demand pattern they may never take their 

own decisions and hence rely on interpreted information from retailer. This elevates Bullwhip effect.  
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2.1.4    Bullwhip effect: Distortion of information in supply chain 

 
Bullwhip effect is the phenomenon where demand variability increases in supply chain as you move away 

from retailer to manufacturer. Lee, Padmanabhan and Whang (2004) had defined bullwhip effect at the 

first time as “the amplification of Demand variability from a downstream site to an upstream site.” It is 

observed that the order pattern in upstream direction is highly variable than downstream. The 

amplification in order variation may cause irrational decision making. (Lee et al 1997). See figure 2.2. It 

indicates the variation in demand between different stages in supply chain while moving upside. These 

variations are called as ‘Bullwhip Effect’. They also called as ‘Whip-Saw’ or ‘Whip-lash’. It causes 

dramatic effect on firm resulting in excessive inventory, poor product forecasts, insufficient or excessive 

capacities, poor customer service due to unavailable products or long backlogs, uncertain production 

planning and high cost correction like high shipments.(Lee et al 1997). There is no bullwhip effect in an 

ideal supply chain where as it is assumed that supply is stationary, fixed lead time, constant purchase cost 

overtime, no fixed cost of ordering and forecasting is not based on past demand ( Lee et al 1997). 

              
Figure 2.2: variation in order pattern in bullwhip effect. 

(Van Ackere, Ann - Larsen, Erik Reimer - Morecroft, John D.W. 1993) 
 
2.2   Forecasting Concept 

“Prediction is very difficult, especially if it's about the future."  (Nils Bohr) 
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Forecasts are nothing but predictions about future. May be forecasts of sunrise and sunset can be 

predictable without any mistake but it is not the scenario in business. Business equations changes as time 

goes and hence prediction may give error. Mentzer and Moon (2005), describes sales forecast ‘as a 

projection into future of expected demand, given a started set of environmental conditions.’ One should 

not confuse the planning process and forecasting process. Planning is nothing but managerial actions 

which should be taken to meet or exceed the sales forecast (Mentzer& Moon, 2005). The aim of right 

forecast is to predict demand perfectly. Hence forecasting is necessary to be focused towards maximum 

accuracy. Where as planning is needed to be aimed towards efficacy and efficiency of all managerial 

functions to meet forecasting.  In business each project starts with planning. But to plan, the prediction 

about future is needed so that one could prepare plan well in advance. Here the forecast comes in the 

picture. Forecasts have been used in all kind of companies, service sectors, and government organizations. 

Forecasts have been used as input to the planning project or set of activities. Hence Mentzer and Moon,     

( 2005 ) say that forecasting is the focal point of corporate hierarchy.  

 

Chopra and Meindl (2004, p.173), summarizes the characteristics of sales forecast as follows: 

1) Forecasts are always wrong and hence one should always expect evaluation of errors in it. 

2) Long term forecast are normally less accurate than short time forecasts. This is because larger 

standard deviation of error relative to mean than short term forecasts.  

3) Aggregate forecasts are normally more accurate than disaggregate forecasts. Aggregate forecast 

contains smaller standard deviation of error than disaggregate forecasts. 

4) The Greater the distortions of information in supply chain the higher are the errors in sales forecast. 

2.3 Need of sales forecasting within the company 

“My interest is in the future because I am going to spend the rest of my life there."  ( C.F. Kettering )   

2.3.1 Sales forecasting need in Planning  

 
Manufacturing industries work on principle to satisfy customer demand by appropriate supply. According 

to Mentzer and Moon (2005), companies consider the sales forecasting as integral part of this process. The 

co relation is simplified through figure 2.3.  
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Figure 2.3:  Sales forecast in sales and operations planning 

(Mentzer and Moon , 2005) 
         
End customers create demand and it can be increased by activities like promotions. Hence marketing 

focus on end customers for creating demand. Sales department ease the same by different strategies such 

as servicing other parties in this streamline like wholesaler and retailers. Supply should be enough to meet 

demand. Different management functions like manufacturing, purchasing and logistics work together to 

maintain the supply. Different suppliers also play an important role in this chain. A constant flow of 

information flows through the complex structure of different management functions and the parties 

involved in this. According to Mentzer and Moon, (2005) this flow starts with demand and ends with 

supply functions. This flow of information is managed by sales and operational process (S&OP). S&OP 

process is different for different companies and can change as the environment changes. Functional 

management of S&OP is explained by Lappide and Larry (2002). As we have already discussed that 

process of planning initiates at forecasting; sales forecasting serve as the initial seeding to the S&OP 

process. The forecasting may originates from study of past demand history. As the marketing function 

originates and manages the demand toward final customer, the arrow of sales forecasting arises from the 

demand side. Based on the sales forecasting, supply side prepares the capacity plan. The capacity plan is 

nothing but the capabilities to satisfy demand using maximum possible inputs. Via information net both 

forecasting and capacity plans studied out to consider strategies. Mentzer and Moon, (2005) describes two 

major plans in this process. Operation plan and demand plan respectively. Considering different 

information collected time to time and strategies undertaken, the demand plan/s are given out from S & 

OP system. The demand plans makes marketing and supply departments understand future product 

launching and action needed to achieve corporate strategies. Based on the information available; the 
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operation plan is given out from S&OP to supply functions. This plan consists of different functional 

plans. Smooth running of S&OP needs accurate forecasting. Continuing with Mentzer’s S&OP model, 

Armstrong (1983), shows how forecasting process is correlated to formal planning. See figure 2.4  

 
 

Figure 2.4: Correlation framework for formal planning and forecasting 
[ Armstrong (1983) ] 

 
Planning is a set of activities in company. Planning is deciding goals and taking actions accordingly. 

Wood, Robley (1980); Ven and Andrew (1980); Armstrong (1983) describes four steps in planning:  1) 

specify objectives; 2) generate strategies; 3) evaluate strategies and take actions accordingly; 4) monitor 

results. Commitment towards the basic goal is a key towards success. But still the accurate forecast plays a 

major role in successful planning and achieving of the final goal. One needs to understand that the 

difference between planning and forecasting. According to Armstrong (1983), forecasting is the process to 

give estimates and, planning is the process to prepare strategies based on these estimates. According to 

figure 2.4 double arrows indicates two way information flows between database and planning module. An 

operational plan from S&OP model has been used to take action. Results may be submitted to the main 
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database for future and present use. Choice of method of forecasting is an intermediate step between this 

function. Method of choice depends on various needs of the company.  It can be described by figure 2.5.  

 
 

Figure 2.5:  Use of forecasting methods for the various needs in the company's planning 
[ J. Scott Armstrong ,1983 ] 

 

 

2.3.2    Sales forecasting need in sales 
 

Being a managerial function, sales and forecasting are both closely interdependent. According to Miller 

and Heiman (1985), one should not underestimate forecasting function while planning sales. Sales 

department consist various management levels and sales force. Planning occurs based on forecasting and 

sales goals are decided territory, period or product wise. Bases of territory helps while preparing 
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forecasting horizons and levels. i.e. One can forecast product wise (SKU), or product and place wise 

(SKUL). Time levels during forecasting could be decided by nature of sales force commissions. (Mentzer 

and Moon, 2005) 

 

2.3.3    Sales forecasting need in finance/account 
 

The finance department carry important functions and play crucial role while corporate planning. Based 

on the forecast the finance department decides the financial level of expenditure on different activities for 

products. Normally this planning occurs annually. In some cases such as launching new products and 

completion of long term goals, planning can span up to 5 years. Furthermore finance department also plan 

the corporate profit based on forecasting. Each division may plan profit levels annually and it may span up 

to up to five years depending on strategies. Intervals are decided based on the nature of product and other 

terms like once for month exists. (Mentzer and Moon, 2005) 

 

2.3.4    Sales forecasting need in production / purchasing 
 

The production and the aggregate planning are closely related with demand forecasting. According to 

Mentzer and Moon (2005), both long and short term forecasting are commonly used in production and 

planning. When planning is considered the long term forecasting take place. When production planning of 

selected product/product range; related functions like selection of right supplier, developing relations with 

supplier and planning the cost structure of manufacturing plant are important. It can take many years to set 

the whole process and hence the long term forecasting is important. Plans are dependent on future sale of 

products which will be produced and marketed site wise. (Mentzer and Moon, 2005; Joel D. Wisner, 

Linda L. Stanley, Dec 1994) 

During short term forecasting, the production plans depends on purchasing forecast. Wisner and Stanley 

(1994), indicates that forecasting and purchasing are closely related. It reveals the importance of 

forecasting in process of preparation of master purchase plan. Purchasing action includes time lags due to 

shipping and logistic action from suppliers and hence purchasing department need to know the forecasting 

for planning so that no stockout will occur. This helps in smooth production without stockouts. (Mentzer 

and Moon, 2005) 
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2.3.5   Sales forecasting need in logistics 

 
The logistic department is considered responsible for both storage and distribution toward the destination 

from site of storage of produced goods. Therefore logistics department need demand forecast with level of 

SKU and SKUL. Both short and long term forecasts are needed while planning. Long term planning with 

SKU level is needed to decide storage capacity of warehouse and services together it. Transportation 

services are also needed to consider while this long term planning. Based upon the production plan logistic 

department prepare own service plan and hence forecasting plays important role in logistics planning. On 

urgent basis and for small SKUs, the short term forecasting comes in picture. This planning ranges from 

daily (in some severe conditions) to weeks or months based on orders. Usually companies either purchase 

specialized logistic facilities from third party logistic providers or prepare them on their own. While 

purchasing or renting such facilities, company should know the characteristics of services needed. This 

can be known from the production forecast. For this purpose SKU and SKUL based forecast are needed. 

(Mentzer & Moon, 2005) 

 

2.3.6     Sales forecasting need in Marketing  
 

The marketing success is based on capability of company to satisfy customer demand and needs. 

Conditions like stockouts and low innovativeness may decrease demand and lost sales can occur. 

Considering this principle a company plans its activities. See figure 2.6 
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Figure 2.6:  Sales forecasting need in Marketing: a flow. 
 [ Armstrong and Brodie , 1999 ]  

 

Marketing plans are based on current demand, derived demand, competitors pricing and different 

promotions. To yield from marketing plan knowledge of the forecasting is needed. Normally annual levels 

could be considered and intervals can be either monthly or quarterly depending on product (Mentzer & 

Moon, 2005; Armstrong & Brodie, 1999) 

Sales forecasting need in different managerial functions has been summarized in Table 2.1 
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Table 2.1: Forecasting Requirements of Various management functions. 
( Retrieved from Mentzer & Moon, 2005)  

 
 
 
 
 
 
 
 
 
 

 Marketing Sales Finance/ 
Accounting 

Production
/ 

Purchasing 
Long term 

Production
/ 

Purchasing 
Short 
Term 

Logistics 
Long Term 

Logistics 
Short 
term 

 
Needs 

 
Annual plans 
(updated 
monthly or 
quarterly) 
for new and 
existing 
products 
or product 
changes, 
promotional 
efforts, 
channel 
placement, 
and pricing 
 

 
Setting 
goals 
for the 
sales 
force and 
motivating 
salespeople 
to exceed 
those goals 

 

 
Projecting 
cost and 
profit 
levels 
and capital 
needs 

 

 
Planning the 
development 
of plant and 
equipment 

 

 
Planning 
specific 
production 
runs 

 

 
Planning the 
development 
of storage 
facilities and 
transportation 
equipment 

 

 
Specific 
decisions 
of what 
products 
to move 
to what 
locations 
and when 

 

Level 

 
Product or 

product line 
 

 
Territory 

and/or 
customer 

 

 
Corporate, 
division, 

product line 
 

 
SKU 

 

 
SKU 

 

 
SKUL 

 

 
SKUL 

 

Horizon 
Annual 

 
1–2 years 

 
1–5 years 

 
1–3 years 

 
1–6 months 

 
Monthly to 

several years 
 

Daily, 
weekly, 
monthly 

 

Interval 

 
Monthly or 
quarterly 

 

 
Monthly or 
quarterly 

 

 
Monthly or 
quarterly 

 

 
Quarterly 

 

 
Daily, 

weekly, 
monthly 

 

 
Monthly 

 

 
Daily, 

weekly, 
monthly 

 

Form Dollars 
 

Dollars 
 

 
Dollars 

 

 
Units 

 

 
Units 

 

 
Units/ 

Weight/ 
volume 

 

Units/ 
Weight/ 
volume 
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2.4    Overview of Sales forecasting process 

"Forecasting is the art of saying what will happen, & then explaining why it didn't! "                                        
--Anonymous (communicated by Balaji Rajagopalan)  

 Ideally the sales forecasting process needs different kind of information from different departments. This 

could be done by integrating different department by means of common information system. The business 

functions of departments like production, sales, purchasing, planning, finance and logistics, supply chain 

department are different one. The strategies used by them are also differs. While integrating the functions; 

all the departments share their information on a central information system which is joined with central 

database warehouse. As all functions works toward the same target. Sharing information facilitates work. 

Coordination can be achieved by a central information system. See fig. 2.7.  Furthermore sales forecasting 

also runs on information like marketing, sales, production planning and logistics. All departments need the 

sales forecasting to plan their activities effectively. Integration of coordination may be the best way to 

achieve integrated and interactive forecast.                                                                                                                  

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.7:  Different departments connected with each other by central information system 
[ Prepared by authors ] 

 
See figure 2.8. The main components of sales forecasting process are demand forecasting environment 

and demand forecasting measures. The company environment decides sales forecasting process flow. It 
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mainly depends upon demand of product, market share, structure of business, ordering pattern, span of 

company operations and competitors. This deal with mainly historical demand information. 

 

Sales forecasting measures are: 1) Management of whole sales forecasting process - it contains managing 

process with specific approach. 2) Sales forecasting system- which is integrated information system with 

sales forecasting softwares. It helps to communicate different functional departments and help to analyze 

information. 3) Sales forecasting methods and techniques - which are models to find forecast in actual 

manner. (Mentzer & Moon , 2005)   

 

 
 

Figure 2.8: Components of sales forecasting process. 
 

[ The guidelines draw on the evidences collected from  sales Forecasting Management, a demand Management 
approach (2005) and literature offered by Mentzer J, Moon M.2005 ] 
 

Mentzer and Kahn, (1997) highlighted facts of industrial facts toward facts in industry toward forecasting 

process. They state that a process in which forecasting is prepared bye a formal process and precise 

instructions is preferred to other processes. Table 2.2 summarizes some principles of forecasting processes 

which are normally carried out in industry. They are summarized by preference through responses.  

 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 33 

 

 

 

Statements about sales forecasting process. 

Statement Disagree % Neutral  % Agree  % 
The forecast is prepared via a formal/routine 
process with clear and precise instructions 
 

27 18 55 

Forecasting performance is formally evaluated 
and rewarded 
 

56 19 25 

The final sales forecast is believed by all 
concerned 
 

40 29 31 

The sales forecasting budget is sufficient 
 

38 39 23 

There are enough people assigned to develop the 
sales forecasts 
 

37 21 42 

Too much money is spent in this company to 
manage around forecasting error 
 

37 27 36 

 
Table 2.2: Statements about sales forecasting process. 

(Mentzer, John T. and Kenneth B. Kahn, 1997) 
 

2.5    Flow of Sales Forecasting Process 
 

Every company has peculiar process of forecasting. Preparing the structured process is the first step which 

should be done by coagulating marketing functions, (Makridakis & Wheelwright, 1977).  As stated earlier, 

this process depends on different factors like product portfolio, demand for products and seasonability. 

Collectively we could name these factors as ‘environment of the company’.  Based on demand forecasting 

method, the process flow gets designed. Here we should not forget that management and demand 

forecasting can not run as different processes but should run as integrated processes. Demand forecasting 

process should be developed based on management functions. Ideal demand forecast process should 

consider 1) exact forecasting method, 2) the system which is combined with management functions and 3) 

the philosophy of management. (Closs et al, 1989) Personnel acts as an active members in decisions/ 

process and hence while designing ideal process; personnel need to be well versed with both management 
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functions and forecasting process. One may prepare the outline of the forecasting process by analysis of 

available information and by use of advanced web based / electronic communication tools like EDI.           

(Mentzer et al, 1996) Mentzer and Moon, (2005), has been prepared a common path of process after 

studying different companies. It is noticeable that for ease, central information system with electronic data 

transmission may be used. This flow of information is carried out using central information system were 

the earlier draft and revised draft can be compared by the same system. (Mentzer et al, 1979) This process 

can be viewed in figure 2.9  

                             
Figure 2.9:  General Sales Forecasting Process. 

[ Prepared by authors using information in Mentzer  and Bienstock (1998) & Mentzer and Moon (2005) ] 
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In demand forecasting the field sales officers play an important role. These field officers have business 

development territories. Adjustment of sale is normally based on these territories and hence information 

coming from sales force is importance throughout the entire process. The first step is to select appropriate 

forecasting method and softwares. By the historical demand data, this software prepares the first draft of 

demand forecast. This demand forecast can be prepared product wise or territory wise. This draft is then 

sent to sales department and further to field officers. As field officers know demand for their product in 

real time, they can adjust provided forecast draft with reasons behind it. These adjustments are sent to 

sales department and collectively sent to forecasting department. A revised demand forecast draft gets 

prepared by the forecasting department. This new draft is forwarded to the marketing department. 

Different marketing managers put their adjustments based on future strategies, competitors promotions 

etc. (Gupta, 2005; Mentzer & Moon, 2005). These adjustments get recorded in the system. Demand 

forecasting department add these adjustments in forecast and send the new revised form to corporate level 

management. Here again adjustments are done and before sent back to forecasting department. After final 

adjustments the demand forecast is divided by products etc. and then sent to planning department for 

further action on that.   

(Gupta, 2005; Moon, Mentzer, Smith, 2003; Bowersox, Closs, Mentzer, Bienstock, 1998)  

 
 
2.6    Sales forecasting approach 

"If you have to forecast, forecast often. "    (Edgar R.)  

 The management approach toward forecasting process plays an important role. According to Gordon, 

Morris and Dangerfield (1997), there are two approaches. First one is TD i.e. Top-Down and second one 

is BU i.e. Bottom Up. In the ‘Bottom Up’ approach all departments prepare separate forecast which is 

then put together. Where as in the ‘Top Down’ approach forecasting is done using historical data and then 

broken into forecasting by department. According to Gordon et al (1997) the bottom-up approach is more 

accurate than the top-down approach. Importance of team activity has been studied by Steen (1992). 

According to Kahn and Mentzer’s (1994) result, team activity in forecasting process increases accuracy. 

Same result has been published by Steen (1992).  Kahn and Mentzer (1994) and Mentzer and Kahn 

(1997), summarizes four different approaches toward forecasting. They are: independent approach, 

concentrated approach, negotiated approach and consensus approach. While comparing these 
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approaches with respect to increase in accuracy and effectiveness Mentzer and Moon (2005) proposes 

‘forecasting C3’. Forecasting C3 is combination of communication, coordination and collaboration. 

1) Independent approach: In this approach different functional units prepare their own demand forecasts 

considering their own requirements. As each unit prepare demand forecasting in their own format, one can 

not see the integration of different departments in this process which is important for accuracy of forecast. 

Very little communication, no collaboration and no coordination characterize independent approach. 

Being little or no communication; no information can flow within and between different departments. The 

accuracy of the demand forecast decreases as all units could not put inputs into the forecasting process 

together. Successful planning may not be done due to diminished collaboration and coordination.. 

 

2) Concentrated Approach: In this approach, one separate department is responsible for the forecasting 

activity. More effective communication and coordination can be observed than independent approach. A 

different communication technique like oral, written or electronic communication is used to exchange 

vital information during the forecasting process. Regular meetings help to understand the need of each 

department. Hence concentrated approach is more planned than an independent approach.  But 

considering functional integration, the collaboration aspect is not well addressed in this approach.  

Biasness in planning may take place. Similarly there are chances of capacity constrained forecast due to 

less collaboration between functional units.   

 

3) Negotiated Approach: In this approach each functional department prepares own sales forecast and 

then representative of each department participate in a process where negotiation occurs toward final 

forecast. Here communication and coordination occurs in a better way.  But it is understood that there is 

no collaboration in the process, as common goals and pattern are not found while preparing forecast. It is 

possible that by using political pressure one department may dominate the whole negotiation process.    

 

4) Consensus Approach: In this approach a separate committee is responsible for the whole process of 

sales forecasting. This committee consists of one or more representatives from each department. These 

representatives provide needed information during the forecasting process. The best information flow can 

be achieved by this approach. Common goal are addressed to all members. Integration of different 

functional units ensures best coordination of common forecast. Biasness does not take place at any step 

and hence effective collaboration takes place. This is the ideal approach toward forecasting management.   
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Table 2.3:  Comparison of different sales forecasting management approaches 

 
[ The comparison  drawn on the evidences collected from  and Mentzer and Kahn (1997) by authors ] 

 
According to the survey by Mentzer and Kahn (1997), most of the companies follow negotiated or 

consensus approach while forecasting. Even though benchmarking is known as the best approach towards 

preparing the best methodology of forecast, very few companies follows it. While deciding the forecasting 

approach most of the time the usage of backward process, i.e. preparing forecast based on planning, has 

been reported in the same survey. Some findings of the survey by Mentzer and Kahn (1997),  highlights 

the different forecasting approach of companies. As per their survey maximum companies preferred a 

consensus approach (69.8 %) and negotiated approach (61 %) over concentrated approach (59.4 %) and 

independent approach ( 28.0 %). See Table 2.4 

 

Satisfaction with different approaches 

 Type of Approach Responses
% 

Dissatisfied 
% 

Neutral 
% 

Satisfied 
% 

1 Independednt approach 25 44.0 28.0 28.0 
2 Concentrated approach 96 22.9 17.7 59.4 
3 Negotiated approach 59 25.4 13.6 61.0 
4 Consensus approach. 53 13.2 17.0 69.8 

 
Table 2.4:  Satisfaction with different forecasting approaches. 

[ Mentzer, John T. and Kenneth B. Kahn, 1997 ] 

 Forecasting3 
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Independent Approach 

 

 
No/Very less 

 
No 

 
No 

 
Concentrated Approach 

 

 
More 

 
No/ Very less. 

 
No 

 
Negotiated Approach 

 

 
More 

 
More 

 
No 

 
Consensus Approach 

 

 
More 

 
More 

 
More 
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While considering inventory replenishment and inventory management function, the survey shows that 

production department is responsible for inventory management of raw material (65%) and work-in 

process inventory (78%). Where as logistics department is responsible for managing for finished good (46 

%). See Table 2.5. 

Department Responsible for Inventory 
Department Raw material 

% 
Work-In process 

% 
Finished Goods 

% 
Production 65 78 32 
Planning 26 23 29 
Logistics 17 17 46 

Product Management 11 8 26 
Purchasing 9 - - 

R&D 9 3 4 
Finance 8 5 10 

Engineering 5 7 3 
Marketing 3 4 20 

Sales 3 1 27 
 

Table2.5: Departments responsible for Inventory management 
(Mentzer, John T. and Kenneth B. Kahn, 1997) 

 
According to Mentzer and Kahn (1997), these results show that production, planning and logistics 

department is having a review based involvement in the whole forecasting process. 

 

2.7 Management of sales forecasting process 
 
 
According to Lawless (1990), sales forecasting is a key process for maintaining effectivity throughout the 

supply chain since having a clear idea of demand is one of the success factor behind successful supply 

chain. According to Makridakis and Wheelwright (1977), when sales forecasting is considered as process; 

one should have clear cut goals and predefined priorities towards it. The forecasters should carry enough 

responsibility and understanding towards other key result areas. Forecasters need not to know complex 

basics of forecasting software but they need to know all essential managerial functions in supply chain. 

This increases accuracy of forecast. (Lawless, 1990) 

 

Involvement of higher management in the whole process is important. It helps to introduce company 

strategy in the final forecast. The culture of industry and mentality of forecasters play a big role in the 
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process and hence one can maintain equal communication throughout the process in order to ensure 

success of sales forecasting process (Lawless, 1990). According to Mahmoud, Rice and Malhotra (1988), 

forecasters has to know that the process they are undergoing is not self contained. They should understand 

that one has to integrate different department by mean of different aspects to achieve best combination of 

planning and forecasting. This can be done by combining forecasting professionals in planning area. 

(Wright, 1988) 

 

2.7.1    Characteristics of Ideal forecasters 
An ideal forecaster is a novel idea with ideal characteristics.  Mentzer and Moon (2005), summarizes the 

characteristics of Ideal forecasters. 

 

1) Managerial Approach: An ideal forecaster should be aware and never forget his responsibility 

towards corporate planning. The ideal forecaster should have enough knowledge to turn the forecasting 

into effective plans and practical suggestions.  The forecaster should not only focus on forecasting but 

should work with “plan to forecast to plan” principle. He should be capable enough to guide others 

towards effective planning 

 

2) Cross-Functional Approach: Considering discussion by Lawless, (1990) an ideal forecaster should 

have enough knowledge of different planning. Each department carries special needs which should be 

reflected in planning. For these sales forecasting acts as seeding.  Marketing plans are based on product 

launching, demands and promotions where sales department sets different goals to the field force in order 

to achieve target. Production plan towards accurate production cycles and logistics ensures that deliveries 

and warehousing will be effective. As discussed earlier these plans are interrelated and forecasters should 

have knowledge in order to reflect the needs in actual forecasts. Mentzer and Moon, (2005) compares an 

ideal forecaster with a conductor of an orchestra who carries the capability to lead the various musicians in 

the orchestra towards a performance of perfection  

 

3) Process of Leadership: In order to achieve cross functional approach, the forecaster should be 

intelligent enough to take up two functions with an extra ordinary level. He should be able to explain how 

forecasting can be used in different functional planning effectively. Though the sales forecast has been 

used as input towards different planning, the forecaster should be the one who correlates them in planning. 
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The ideal forecaster’s position in management hierarchy should be high enough to communicate with top 

management directly. He should carry innovativeness and value addition capability in his work. 

 

4) Playing with two roles Developer and User:  as said above with function of prediction, forecaster 

should work for putting forecast in planning. This dual role helps him to prepare quantitative and 

qualitative forecast. 

 

5) Technique Approach:  The dual role and multi functionality background helps forecaster to use proper 

technique. He should be able to use the knowledge of different environment of functional areas for 

rational choice of technique. With proper knowledge of statistics he should develop the decision making 

ability towards choosing the right technique by knowing pros and cons of different statistical methods. 

The capacity by which he analyze the data; plays big role in this.  

 

6) System Approach:  The forecaster does need not to know the complexity of software and hardware but 

he should develop the capability by which he can utilize the forecasting system in best way to prepare 

accurate forecast. 

 

7) Leader and Trainer: An ideal forecaster should be capable of educating forecasting process to the 

other members in team. Similarly he should identify the need of training to different levels so that the 

forecasts can be put in to reality in better way.   

 

2.7.2 Seven Keys  

 
There are evidences of increase in share and company profit after improving efficacy of sales forecasting 

process through improvement of mananagement approach towards it (Mentzer and Schroeter, 1993). 

Moon, Mentzer, Smith and Garver (1998), propose the seven keys in order to manage sales forecasting 

effectively. These keys are the outcome of a 3research program  spanning over 15 years, 4 phases and in-

depth surveys of 157 world famous companies These keys are ideal for managing sales forecasting in a 

more effective way than it traditionally took place. Though the management is an art and can not be fit 

into seven keys; the keys will help upper management to find out different opportunities for improvements 

to the existing sales forecasting process. Figure 2.6 summarizes these keys   
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Table 2.6:  The Seven Keys to Better Forecasting 

( Moon et al. 1998 ) 
 
 
 

Key Issues and symptoms Needed Action to be 
taken 

expected Results 

Understand 
What 
Forecasting 
Is, and What 
It Is Not 

1)  Computer system as focus, 
rather than management 
processes and controls 

2)  Blurring of the distinction 
  Between forecasts plans and 
goals 

 

 
1) Establish forecasting group 
2) Implement management 
    control systems before 
    selecting forecasting software 
3) Derive plans from forecasts 
4)Distinguish between forecasts    
    and goals 
 

1) An environment in which   
    forecasting is acknowledged as a   
     critical business function 
2) Accuracy emphasized and game-  
    playing minimized 
 

Forecast 
demand, 
Plan supply. 

 
l) Shipment history as the basis  
   for forecasting demand 
2)“Too accurate” forecasts 
 

l) Identify sources of information 
2) Build systems to capture key   
  demand data 
 

l)  Improved capital planning and  
customer service 
 

Communicate, 
Cooperate, 
Collaborate. 

l)  Duplication of forecasting   
     effort 
2) Mistrust of the official  
    forecast 
3) Little understanding of the   
    impact throughout the firm 
 

l)  Establish cross-functional   
    approach to forecasting 
2) Establish independent forecast   
    group that sponsors cross  
   functional collaboration 
 

1) All relevant information used to   
    generate forecasts 
2) Forecasts trusted by users 
3) Islands of analysis eliminated  
4)  More accurate and relevant   
    forecasts 
 

Eliminate 
Islands of 
Analysis 

l)  Mistrust and inadequate   
    information leading different   
    users to create their own   
    forecasts 
 

1) Build a single “forecasting 
    Infrastructure” 
2) Provide training for both users 
    and developers of forecasts 
 

1) More accurate, relevant, and 
    credible forecasts 
2) Optimized investments in 
    Information and communication    
     system. 
 

Use Tools 
Wisely 

1) Cost benefit of additional   
    information 
 
2) Relying solely on qualitative   
     or quantitative methods 

1) Integrate quantitative and 
     qualitative methods 
2) Identify sources of improved    
     accuracy and increased error 
3) Provide instruction 
 

l) Process improvement in 
efficiency and effectiveness 
 

Make It 
Important 

1) No accountability for poor    
     forecasts 
 
2)  Developers not   
     understanding how forecasts  
     are used 
 

1) Training developers to   
    understand implications of poor  
    forecasts 
2) include Forecast performance   
    in individual performance plans  
    and reward systems 
 

1) Developers taking forecasts 
    seriously 
2)  Striving for accuracy 
3) More accuracy and credibility 
 

Measure, 
Measure, 
Measure 

1) Not knowing if the firm is   
    getting better 
2) Accuracy not measured at 
    relevant levels of    
     aggregation 
3) Inability to isolate sources of  
     forecast error 
 

1) Establish multidimensional 
     metrics 
2) Incorporate multilevel 
     measures 
3) Measure accuracy whenever   
    and wherever forecasts are   
    adjusted 
 

1) Forecast performance can be 
   included in individual    
    performance plans 
2) Sources of errors can be 
    isolated and targeted for 
     improvement 
3) Greater confidence in forecast 
     process 
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Seven Keys 
 
Key l: Understand What Forecasting Is, and What It Is Not 

 

Sales forecasting is related with all departments in a company. Many companies do not have a clear idea 

of what sales forecasting process is. Many of them consider forecasting as a computer system rather than a 

managerial process and think that improvement of sales forecasting is nothing but improvement of sales 

forecasting software. Though forecasting softwares has important role in accurate forecasts it should not 

be forgotten that sales forecasting is a managerial process. Moon et al, (1998) have seen that after having 

ERP system with customized softwares also companies are not able to prepare accurate forecasts. Reason 

of failure seems to be deficiency of effective management skills. Moon et. al (1998) refer to one company 

who has a sophisticated sales forecasting system but the users of that system were not totally  familiar 

with it. Due to not using all functions for seasonality and trends effectively, they were not getting accurate 

forecasts. It highlights the need of “looking” towards the sales forecasting process.  Forecasting, planning 

and strategic goals are interwoven together. Many companies get confuse and mix them up. Especially 

Mentzer and Moon (2005) have seen that many times even senior managers also consider forecasting and 

planning as one and same. A forecast is nothing but predictions of future demand during different 

conditions. The planning is related to a given span of time and its nothing but an outline of different 

functions that should be carried out within that time span. The goal is the aim for all company departments 

to work in an integrated way. Understanding ‘what is forecasting’ is the first step towards improving the 

whole sales forecasting process but solely focusing on hardware and software system results in wrong 

forecasting. 

 

Key 2: Forecast demand, Plan Supply  

 

While forecasting, it is possible that the company can forecast supply efficiency better than the market 

demand. Managers should understand that they need unbiased views towards forecasting with respect to 

their capacity. Assume that managers are preparing supply and capacity focused forecasts and the 

company carries less capacity than the market demand. Due to this approach the company can never meet 

market demand and market demand will never reflect in any of the process. Forecasting based on pure 

historical data can cause such errors. It also causes repetition of mistakes due to processing without 

understanding true customer demand.  Use of knowledge of end customer demand helps to fulfill the 
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forecasting and supply capacity can be increase due to increase of sales. Planning department can take 

actions towards increasing the supply capacity by various actions. The common goal here should be 

fulfillment of end customer demand. 

 

Key 3: Communicate, Cooperate, Collaborate  

 

As sales forecasting is the process which is related to all management functions, a company should 

understand the importance of people being familiar with principles of different management function. 

Without knowledge of these principles it is not possible to make sales forecast with high accuracy. 

Forecasting managers should communicate with all functional management with respect to their needs 

while preparing forecasts.  Suppliers must cooperate with this process. Cooperation between different 

suppliers helps to get proper insight towards accurate forecast.  World known companies have a mesh of 

suppliers which are well bound with the management centre in respect to regular communication. By such  

cooperation suppliers help manufacturers to understand the market needs and trends which can be 

important inputs in developing forecasting. Collaborative forecasting has been seen aa a look in the 

forecasting process. In the forecasting all suppliers and different parties in whole supply chain are bound 

to each other via different databases and mainframes. An open flow of information is achieved through 

this and while developing forecasts all parties are involved in that. This collaborative forecasting turns 

towards highest accurate forecast. Consider retail sector or consumer product center. In this type of 

industry, producers need real time information continuously in order to schedule their future forecast. In 

order to achieve it, they may communicate via EDI, online portals. Similarly ERP systems may help to 

create collaborative planning. Communications helps to create accurate forecasting. 

 

Key 4: Eliminate Islands of Analysis  

 

In Islands of Analysis different department prepare their own forecast. For this task different systems are 

used which are not interacting with each other for the forecasting function. Due to absence of 

coordination, forecast accuracy decreases. This may happen due to less trust between department and low 

collaboration between them.  One can not see sharing of vital information across different departments in 

this situation. Due to low coordination and communication, the forecasts that are prepared by different 

department may have different aims and targets which may be mismatching with the corporate strategy 

and goal. Unfamiliarity with capacities of other departments are reflected by errors in such forecasts. To 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 44 

eliminate Islands of Analysis and effects correlated to it, forecasting managers should create a ‘central 

forecasting infrastructure.’ The forecasting system should be built in order to achieve C3 throughout the 

forecasting process. i.e. based on Communication, coordination and collaboration. An appropriate 

software which is customized towards the company needs, suite of different methods and techniques in 

forecasting, graphical analysis facilities for ease of understanding parameters of forecasting must be 

incorporated.   

 

Key 5: Use Tools Wisely  

 

Most of the time forecasting managers believe solely on experience to prepare forecasting. It means that 

many times quantitative techniques are not considered and thus only qualitative methods are used to 

develop forecast.  The forecasting process should include both qualitative and quantitative techniques 

while preparing forecasts. Without qualitative methods, quantitative methods do not give better results. 

Forecasters should understand the meaning of different methods and how to use them. He should know 

which technique should be used when and where. The industry nature and market condition affect the 

choice of forecasting method. Hence forecaster should consider this while selecting method. Such skills 

can be developed from experience.  Consider time series analysis methods. They are good when products 

have seasonal demand and changes occur due to trends. But time series analysis can not determine 

forecasts based on price change of the competitors product. A forecasting manager should implement a 

forecasting process such that quantitative forecast can be done in initial stage using time series and 

regression methods and adjusting these initial forecasts based on qualitative adjustment feedbacks from 

different departments. Integration of both tools in forecasting process helps to achieve accuracy and 

should be maintained at all levels. 

 

Key 6: Make it Important  

 

Sales forecasting should be seen as a core and important managerial function and should be involved 

throughout process. In some companies, team of employees is responsible for preparing the forecast. An 

accuracy of forecast reflects in their appraisals and rewards. This act can cause the frustration of  

forecasters. Similarly such policy may cause decreasing interest in function and hence may affect accuracy 

of the forecast. According to Moon et al (1998) and Mentzer and Moon (2005), this problem may be 

treated by professional training of the forecasting team. During training the forecaster must understand 
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how the forecast is going to be used in planning. It will help them to prepare coherent forecasts. 

Knowledge of downstream actions related to developed forecast gives insight of relation between 

forecasting and planning. Communication between different levels of management in forecasting 

department helps to solve this condition. 

 

Key 7: Measure, Measure, Measure 

 

Performance measurement of whole process is an important task and has to be handled skillfully in order 

to achieve desired accuracy. Performance measurement gives signal to managers upon need for 

improvement and reengineering of existing process. It also indicates the places where higher efficiency is 

needed.  The performance measures should be predefined and should be related to methods used. The 

performance measures can be documented periodically and historical data can be used in the case of 

reengineering. Managers should understand the importance and need of performance measure in 

forecasting rather than seeing it as tool. Accurate forecast should reflect in overall business performance. 

Improvement in accuracy can be increased by measurements but co relating these measurements to 

business performances should be the key. If accuracy can not be achieved till high end, one can think 

about other parameters where company can put more efforts to achieve goals. Mentzer and Moon (2005) 

says that Measuring and tracking forecast accuracy ultimately build confidence in the sales forecasting 

process. Identification of mechanism helps to minimize Islands of Analysis.  

 

 

2.8    Sales Forecasting System 

"An unsophisticated forecaster uses statistics as a drunken man uses lampposts - for support rather 
than for illumination.”    ( After Andrew Lang ) 

Sales Forecasting is always seen as an integral part of Decision support system (DSS). Available literature 

shows that use of DSS could be done as sophisticated computer systems for use of decision making to 

analyze data and available models. Interactive tools can be served in this idea. (Keen & Morton, 1978; 

Alter, 1980). According to Sprague and Carlson (1982), DSS should be aimed towards:  

 

1) Solving specific problem, 

2) Using different models and analytical methods with data access system for accuracy, 
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3) User friendly nature for non-computer people, 

4) Flexible nature and ease in decision making. 

 

Main components of forecasting DSS are ‘central database’ and the software package which contains 

sophisticated analytical methods and techniques. Both of them together help to release the forecast.  

 

2.8.1    Evaluation of DSS 
 

Different aspects and criteria have been mentioned in literature towards evaluation of DSS. According to  

Keen, Scott and Michael (1978) the development of the whole system should be the criteria together with 

the selection of appropriate technique. Different systems are unique with their own features. According to 

Reiman (1985), DSS should have characteristics like: easy to use, multimodal, with planning integration 

capacity, interactive graphics usage, multi lingual, operating system compatible and cost effective. Same 

results have been given by Athappilly, Kuriakose and Galbreath (1986). Parallel to this result, Brown 

(1985) talks about a multiproduct forecasting approach which has been used in ‘Abbott Labs’ (a multi 

national pharmaceutical company which produces more than 2500 products ). 

 

 Different techniques, needs of forecast support towards corporate, cost effectiveness and the use of 

accurate software in DSS has been studied by Mentzer and Gomes (1989). Demand forecasting systems 

must be used together with planning to get best results (Mahmound et al, 1988). Use of innovative 

communication system is always preferred.  Most of the literature considers EDI for accurate and efficient 

data transfer. Literature evidences indicates that cost saving can be done through effective use of EDI 

(Chopra and Meindl, 2004). Other technique widely used is Point-Of-Sale (POS) system. It gives efficient 

touch with respect to collection and transfer of real time sales data.  

 

Demand forecasting function has different dimensions. One of them is forecasting system. Forecasting 

system does not only consist of computer hardware base and software base but it also includes a 

communication system, developers and users of whole forecasting system (Mentzer & Bienstock, 1998). 

Demand forecasting system extends toward all procedures in forecasting process. Mentzer and Bienstock 

(1998) argue seven principles of ideal demand forecasting system. This proposes ideal traits of the 

Demand Forecasting System and help while constructing it. 
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Principle 1: The sales-forecasting system should serve as a communications vehicle between users 
and developers of the forecasts. 
 

Normally two problems have been observed while considering management information system (MIS). 

‘System Disconnects’ and ‘Islands of Analysis’. Different information like inventory, market research, 

orders from retailers and historical demand data are needed while developing forecasts. In other words 

availability of information is directly proportional to accuracy of demand forecasting. System Disconnects 

occurs when information which is required for forecasting do not become available to personnel who 

develops the forecast electronically. While putting this data manually in softwares, mistakes may occur 

which impacts forecast accuracy. This problem can be solved using electronic availability of different 

information needed to demand forecasting system and users of it. 

The other problem is known as ‘Island of Analysis’. It is possible that in presence of electronic data 

availability also, users of forecasting system can not access the Forecasting system electronically.  

Different unit managers need this demand forecast toward planning their activities. When they can not get 

the demand forecast from this forecast system electronically, manual data formatting occurs which comes 

with mistakes and errors. Further more the managers can prepare individual demand forecast for their 

department. This situation called ‘Island of Analysis’.  Mentzer and Bienstock (1998), Mentzer and Moon 

(2005) suggest 1) Internal Open-system architecture and 2) External Open-System Architecture together 

with Data warehousing. In this architecture, different functional unit systems, demand forecasting system 

with softwares and MIS bind together by means of the central information system. This central system 

further joins corporate data warehouse. Corporate data warehouse is nothing but storage of all information 

from different functional unit systems and MIS. Using this architecture all users can access available data 

from different system at any time at any computer in that system. In this system functional departments 

can access information from forecasting department and vice versa through the Data Warehouse. This 

system is called an Internal Open system. See figure 2.10. In this system all users can submit inputs in 

electronic format. 
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Figure 2.10: Open System Client/Server Architecture 
[ Adapted from Mentzer and Bienstock (1998) ] 

 

In collaborative planning sectors, external open-system architecture is commonly known as CPFR 

(collaborative planning forecasting and replenishment). In this architecture all corporate systems have 

open electronic access to their suppliers, retailers and other levels. Using this system one can get real time 

data towards accurate forecast. Information like actual demand, availability of inventory, point of sales 

and daily sales can be known on regular basis by the use of such architecture.  (Mentzer & Bienstock 

,1998) 

 

Principle 2: Forecasting system should fit the problem Not other way round. 

 

This principle is common to all business structures. Information systems and softwares are to serve needs 

of business functions. Different softwares solution consultants tend to change present system as per 

software which is not the way to solve problem. One should prepare sophisticated softwares so that it can 

be used to solve problems and needs of the business.  For the same needs of the forecasting system should 

be understood first. The time difference between two consecutive forecasts, different horizons, reporting 

structure of the forecast should be considered before sophisticating software base. Some companies need 
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forecasts based on stock keeping units (SKU) where as some need stock keeping unit by location (SKUL). 

Sometime the company needs to do adjustment in forecasts as discussed earlier, which changes the other 

forecasts at different levels. The software base should be designed in such way that it can handle changes 

without effect on accuracy. Simply said the forecasting process decides the software base and the 

analytical reporting tools needed. (Mentzer & Bienstock, 1998) 

 

Principle 3: Complex Systems Do Not Have to Look That Way. 

 

Different methods and vast information makes forecasting process tedious. Different interconnected 

softwares, logical processing of information and mathematical modeling makes the process more 

complex. The final fruit of the whole system is an accurate forecast through different information bases 

and mathematical-logical calculations based on it. Though this seems difficult the actual work a forecaster 

do is hardly related with this complexity. Personal experience matters in the role of being a demand 

forecaster and for increasing accuracy both in quality of forecast and quantity generation. During 

preparing the forecast, when and where to use time series and regression methods are the main challenges 

for the forecaster. How both of them can be used together with the system to generate forecast is another 

important activity for the forecaster. Information system personnel are responsible for developing whole 

system. Where as preparing models and mathematical calculation base together with softwares is the 

responsibility of the demand forecast modeling team. The demand forecaster needs not to know the deep 

knowledge of both of them. Forecaster need to get forecasts according to need and horizons decided. 

Spreadsheets are known to be famous and useful formats for the forecasts. Microsoft Excel is used 

worldwide used for this purpose.  Mostly ‘Microsoft Excel’ is integrated with forecasting softwares hence 

one cane see final result directly into Excel Spread sheet. Finally when it comes to the adjustment 

forecaster should be able to understand the exact process to take these changes in whole result to perform 

final forecast. (Mentzer & Bienstock ,1998) 

 

Principle 4: Forecasters should use a "suite" of time-series techniques, not just one technique. 
 

Traditionally forecasting systems had single method approach toward forecasting. A normal single time 

series method has been used in such systems. When it comes to the selection of these methods and 

softwares, companies used to spend a lot time on choosing the appropriate method for forecasting. It is 
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possible that different products can have different suitable methods and hence single method approach 

may not be suitable to all product range.   

The new trend in forecasting system is looking forward this problem with wider angle. Latest forecasting 

softwares and systems have a range of forecasting methods such as moving average, exponential 

smoothening, adaptive smoothening and variations with seasonability and trends. Different methods can 

be used for developing forecast of single product or different one. For example, adaptive smoothening can 

be used for one product and exponential smoothening with seasonability can be used for an other one. 

Similarly single method like exponential smoothening can be used for different product with different 

constant values. Methods are selected based on working out each method for product and then selecting 

the best one for that product. Selection criteria can be made by the system designer or it can be set by the 

forecaster. In this process experience plays an important role. The availability of range of methods in the 

same system gives freedom to forecaster with respect to selecting and applying best method for given 

product/product range. This helps to increase the accuracy in both qualitative and quantitative outputs. 

According to Armstrong (2001), using a combination of at least five methods at a time reduces errors. 

Though difficult in practice, its possible that negative parts of different methods can nullify effect of each 

other. Same results have been noted by Batchelor and Dua (1995); Lobo and Nair (1990), Makridakis and 

Winkler (1983); Hogarth (1978); Libby and Blashfield (1978); Ashton and Ashton (1985). 

It is necessary to understand the main difference between forecasting techniques-methods and forecasting 

system. According to DeLurgio & Bhame (1991), Methods/Techniques become integral part of system 

when system gets loaded with softwares. Similarly the nature of system is more complex than 

techniques/methods. Same thing we can apply for softwares. Even softwares are not the whole system. 

They are also integral part of system. (Mentzer & Bienstock ,1998) 

 

Principle 5: Use time-series, regression, and (not or) qualitative analysis. 
 

Three major classes of techniques used in sales forecasting are time series techniques, regression analysis 

and qualitative techniques. Earlier it was a trend to use most suitable technique while a developing the 

forecasting system. Due to the accuracy of forecast was affected till one level. Different demand 

forecasting methods has been prepared for different business environment. Every method has both 

advantages and drawbacks over the other. Such as time series technique is meant for businesses where 

seasonability and changing trends are the most important driving factors for business. Hence time series 
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methods are so designed that one can do adjustment as per seasonal change or a change in trend. But 

considering other factors which also drive demand, time series techniques does work accurately. On the 

other hand regression analysis is not useful in business environment where seasonability and trends are 

important factors. It works with other factors. Normally any of the business environments is not fully 

driven by seasonability and changing trends. Each business sector caters with external factors. Not 

considering either of them affects the accuracy of the forecast. It is necessary that one should consider the 

behavior of customer and transfer it into the forecast. This is the approach of qualitative forecasting 

towards quantitative. This approach changes as per business environment.  

Consider a tripod which has three legs. Using all three legs we can mount the tripod in leveled condition. 

In absence of any of leg it can not carry its balance. Same technique can be used for the forecasting system 

where all three methods will be available for the analysis. For the accuracy forecasting process initiates 

with time series analysis method using different technique suit in the first forecast. More accuracy can be 

added using regression analysis in the second step. This second form of forecast is handed over to 

forecaster for the adjustment based on qualitative factors. (Mentzer & Bienstock, 1998) 

 

Principle 6: The Demand-forecasting system should tell the forecasters which techniques to use. 

 
Mentzer and Moon (2005), developed a system in 1980, which was capable of helping the core forecasting 

system in selection of forecasting methods toward developing forecast.  This principle believes that ideal 

sales forecasting system should have direct access to the information of demand. Utilizing this information 

system can perform combinations in various time series techniques and products. This allows creating 

more accurate forecast. The system then turns to next product and repeats the whole process until the last 

product. The methods indicated by this process can be used for final calculation. There are different 

variables which can change demand directly or indirectly. This can be either direct or derived demand. An 

ideal system should be connected to these variables so that the actual forecasting system can select from 

them and hence the increased accuracy of forecast. Earlier forecasters use to choose best method from 

various to get accurate forecast, but a new kind of system helps the forecasters in this process and ease 

their work. Time spent can be reduced and manual errors can be nullified in this approach. In this system, 

forecaster can enter the required criteria which decide the horizons and levels of forecast and a further 

analysis task can be worked out by system itself.  (Mentzer & Bienstock, 1998) 
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Principle 7:  Forecasters should tell the system which forecasts are important. 
 

Since that computer is a machine it can not take decisions that they must come from the operator. The 

companies having more than one product prepare several forecasts for given horizons. But it may be that 

all products are not ‘cash cows’. That is why while preparing forecast system the forecasters should decide 

which forecasts are more important and which are less important. Consider pharmaceutical industry. 

Every industry has some winner products which gather maximum profit where as remaining one are less 

important when gathering profits. In this case the winner products can be handled carefully towards 

maximum accuracy and the other product range can be handles with less importance. While working 

forecasting managers can define some rules by which one can decide which product needs more accurate 

demand. Using experience and business trend for each product Mean Absolute Percentage error can be 

fixed. If less error occurs than this, it does not get highlighted. But if more than the permitted error occurs 

then that product should be decided upon. All such products should be handled with care and should be 

analyzed quantitatively. Maximum attention should be given to such products.  (Mentzer & Bienstock 

,1998)  

 

2.8.2    Real Time Multiple Forecasting System 
 

The ‘Multiple Forecasting System’ (MFS) is built using long term managerial experience and different 

forecasting methods. Data is used from both the history and present sales. Similarly different promotions 

get used in this system in order to increase the accuracy of the system. Historical data is taken from the 

management information system. As discussed in the fifth principle, both regression and time series 

methods are used to increase accuracy. Though the forecast is prepared by a system forecaster who can 

adjust it by introducing adjustment towards finalizing it. The accuracy increases with the use of judgments 

based on work experience which can not be done by machine. Every forecasting system works at one 

minimal predefined level. The MFS prepares so that the forecaster can obtain the forecast per stock 

keeping unit at each distribution level (SKUL). The forecaster can change the horizon and levels as well 

as can obtain different forecasts above this level (Mentzer & Schroeter, 1994). MFS uses data from MIS 

and hence MIS should be updated with relevant data regularly. This can be done by integrating MIS with 

retailers and suppliers through electronic communications such as EDI. The system administrator of MIS 

prepares different blogs considering daily, weekly or yearly forecasting intervals. In the blog data which is 

needed for that interval of forecast is loaded. The forecaster considers this blog for MFS. Considering 
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forecasting levels and horizons forecasts are created in spreadsheet form using M.Excel. These forecasts 

are then loaded into the forecasting system and hence are available for verification/adjustment through 

MIS and the central database. Different responsible managers need to make adjustment considering 

strategy and these adjusted forecasts are passed to forecaster. These files are loaded in the forecast system 

and then becomes available to the inventory management system and MRP system. The reorder points and 

quantity are decided based on this forecasted SKUL by MRP (Mentzer & Schroeter, 1994). MFS is 

attached to MRP or other replenishment system, inventory planning system, central database, MIS and 

mainframe. These modules have sophisticated subsystems as quoted below. (Summarized from 

http://www.estepsoftware.com/Modules.htm) 

Replenishment Planning Module:   

1) Preparation of action reports which get used in changing orders 

2) Cash and resources flows with respect to project 

3) Inventory balances with respect to project towards future planning 

4) Replenishment orderings using MRP. 

Database Module:  

1) Data dictionary that defines and interpret each term in transaction. 

2) Tools based on query analysis. 

3) Report writer 

4) Macros to automate process 

5) Central interface for present system and for the future one. 

Inventory planning Module: 

1) Lot sizing considering project and maintaining interface with safety stock. 

2) Optimization techniques for inventory and services related to it. 

3) Inventory investment planner tools 

Forecasting Module:  

1) Different expert models and techniques. 

2) Simulators. 

3) Calendars and level adjustment techniques. 

4) Business sophisticated market intelligence techniques   

5) Process control tool for adjustment in forecasting. 
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2.8.3 Techniques used in MFS 

 
As per discussed in fourth principle MFS works with 24 different time series techniques.  They can be 

classified broadly in moving average methods and exponential smoothening methods. One of these twenty 

four techniques is selected by system for each product. The technique which gives least mean absolute 

percentage error for specified product is selected. This method prepare baseline for forecast to chosen 

SKUL. The processes are repeated based on the time horizon of the forecast. In each forecast spread sheet, 

base line, trends and seasonality are shown. As we know some external factors towards demand can not be 

considered by time series methods. To account them in to forecasting, multiple regression methods are 

used. MFS system can handle up to 500 external factors. Each factor is calculated separately. The top ten 

external factors based on residual percentage are selected for the final forecasting. These factors based 

forecast also get added to earlier time series focused forecast. Both forecasts from time series and 

regression analysis are added together and presented on spreadsheet for each SKUL. This combination 

gives more accuracy. This process can be seen in figure 2.11. 
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Figure 2.11:  MFS system flow 
( Mentzer  &  Schroeter,1994 ) 

 
Then the forecaster can see the forecast for each SKUL by Excel. He can see base line from time series 

techniques, trends, seasonality and top ten residuals of external factors by regression analysis. Automated 

forecast helps to understand different factors in same spreadsheet. At this stage he can do analysis of this 

forecast using his thoughts, company guidelines, strategy and experience. He can do final adjustment at 

this time (Mentzer  &  Moon, 2005 ; Mentzer & Schroeter, 1994 )  

 

MFS Spreadsheet (Integrated with Excel): During analysis of forecast, it is necessary to put data in 

effective way can be adjusted in suitable manner. This is normally done by using spreadsheet. MFS also 

allows these changes through spreadsheet. Each forecast is prepared on spreadsheet of 30 pages. See 

Appendix 2.  
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In columns one can set period. Up to 250 periods can be used toward forecast. While using demand 

history one can get ease due to high number of periods. The rows consider different factors. Base line, 

trend and seasonality are indicated in first three rows respectively. Regression residuals are added together 

in separate row. This is summed together with first three rows toward MFS forecast. Special buttons are 

provided to conversion of different units. After the MFS forecast if no adjustment take place, then the 

forecast is available to MRP via mainframe. While calculation for maintenance of accuracy three unique 

accuracy measures are used. They are Percent error (PE), Mean Absolute Percentage Error (MAPE) and 

Year-to-Date MAPE (Mentzer & Schroeter, 1994) 

 

MFS Notepad: This is simple word typing pad for various uses. One can put notes toward adjustment, 

quoting references. Each forecast has its own notepad where the forecast specific entries are made. It is a 

Microsoft integrated notepad. 

 

MFS Graphs: Graphs are known to be the best media to understand forecast in more accurate way. 

Graphs can be used to view forecast and analyzing it in different ways. There are total of 11 graphs 

available to ease the analysis and visualizing process. They are: 

1) Planner vs Demand 

2) FS vs Demand 

3) Planner vs FS 

4) Planer vs Management 

5) Demand 

6) Planner, FS and Demand 

7) Forecast, Business Plan and Demand 

8) Percent errors 

9) MAPE 

10) YTD MAPE  

(Mentzer & Schroeter, 1994) One can see such example of graph in Appendix 3 

Another important feature of the graphs is that the forecaster can adjust in forecast through graphs 

directly. Rather than entering different values in period wise spreadsheet, forecaster can just change the 

graph as he want. He can do it using a mouse cursor. The reshaping turns out in recalculation and 

adjustment of forecast through MFS.  It helps to nullify the manual entry errors.  
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MFS Forecasting Reports: Forecasts are submitted by means of MFS reports. Different performances 

can be studied through reporting. One can prepare a number of combinations within given choice of 

performances. Some purposes are:  

1) Regression Variable Assignment 

2) Planner Usage 

3) New Part Number Models 

4) MAPE counter. (Mentzer & Schroeter, 1994)  

 

2.8.4    Administration and Management of MFS 
 

As discussed above, MFS prepare the forecast in which adjustment can be done. After incorporating these 

changes, the adjusted forecast come to corporate management level for finalizing. Here the upper 

management discusses the adjustments with finance specialists and finalizes with their own adjustment. 

The final forecast get available to all on mainframe database and it is passed to MRP or inventory 

management system. By using forecast, final orders are made. After the fulfillment of demand, the results 

can be cross verified with MFS. Here each manager can understand the perfection of their adjustments 

through % errors (Mentzer & Schroeter, 1994). 

 

Mentzer and Kahn (1997), put some light through their survey on forecasting systems used by different 

companies. Table 2.7 accounts for different information utilized toward developing of forecast. According 

to them some companies had system loaded on only one computer, where as 30% companies had these 

systems on range of personal computers and only 29 % companies had centralized mainframe based 

system. The majority of companies (55%) indicate through their answers that there is no electronic 

integration in different functions with demand forecasting system.  44% of the companies do not have 

electronic inter phase between forecasting system and production department. 
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Types of Inputs used in the sales forecasting system 

Input Information Number of Respondent (%) 

Sales 72 
Demand 59 
Orders 44 

Price changes 33 
New product introduction Information 27 

Advertising and promotional info. 19 
Competitive Information 13 

Market research Information 11 
Economic Information 11 

Other 8 
 

Table2.7: Types of Inputs used in the sales forecasting system 
(Mentzer, John T. and Kenneth B. Kahn, 1997) 

 

2.9    Forecasting Methods and Techniques 
 
A number of standardized methods for forecasting are available. They differ in terms of the relative 

accuracy in forecasting over the long run versus the short run, the level of quantitative sophistication used, 

and the logic base (historical data, expert opinion or surveys) from which the forecast is derived. Those 

methods could be categorized into three different groups: historical projection, qualitative, and casual. 

(Ballou, 2004) 

 

 

2.9.1     Historical or Time series methods  
 

Ballou (2004) states that “when a reasonable amount of historical data is available and the trend and 

seasonal variations in the time series are stable and well defined, projecting these data into the future can 

be an effective way of forecasting for the short term”. He also mentions that the quantitative nature of the 

time series support the use of mathematical and statistical models as primary forecasting tool. By using 

such tools accuracy can be reached for forecasted periods. These methods are most appropriate when the 

environmental situation is stable and the basic demand pattern does not vary significantly from year to 

year. 
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According to Mentzer (2003), it is not possible to forecast every product with the same time series 

technique and that is why we need different time series technique for each product. He also point out that 

there are many techniques available in the general category of time series analysis. Time series techniques 

have common characteristics and endogenous techniques. It means that time series technique looks at the 

patterns of the history of actual sales (or the series of sales through time-thus, the term time series). These 

patterns can be identified and projected to derive forecast. Time series techniques looks only on patterns 

that are the parts of the actual history. Despite which time series technique used they all are examined by 

four basic time series patterns: level, trend, seasonality and noise. (Mentzer, 2003) 

 

  

Figure 2.12: Time series Components of demand forecasting process 

 (Adapted from Mentzer J, Moon M. 2005) 

 

Level is the starting point for the time series. It is the horizontal sales history with the trend seasonality 

and added noise. One product which is sold to a manufacturer as a component of another product which 

demand is stable, will show a stable sales pattern essentially levelled and there will be no trend, 

seasonality, or noise. Figure 2.12 shows the level which is simply the starting point for the time series in 

the horizontal line (Mentzer, 2003).  

Increasing or decreasing sales are shown in diagram in a straight line or curve. Business people want 

positive increasing trend with certain rate, but that is not always possible. If sales are decreasing (either at 

a constant rate, an increasing rate, or a decreasing rate), we need to know this for forecasting purposes. 

Above in the figure it shows that trend is expressed as a straight line starting up from the level. (Mentzer, 

2003) 
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Repeat pattern of increasing sales or decreasing sales is seasonality which occurs within certain period 

during the year. (Seasonal patterns of longer than one year are typically referred to as “cycles,” but can be 

forecasted using the same time series techniques). e.g air conditioner sales are high in summer, agriculture 

chemicals in spring. The thing is that seasonality of high sales in one particular period of the year is low 

and high period. In the figure above the seasonality line can be seen as a regular pattern of sales raise and 

decline around the zero line at the bottom of the graph. (Mentzer, 2003) 

Random fluctuation is noise and it is a part of sales history which time series techniques can not describe. 

Patterns which are not happening consistently in the past can not be picked up from time series technique 

for the forecast. How well forecasting is depends upon whether the noise pattern looks random or not. If it 

is not random according to figure then there are done still unidentified trends or seasonal pattern in the 

time series (Mentzer, 2003). 

According to Chopra and Meindl (2001), time series technique is one of the most common and effective 

forecasting method. They categorized as following. 

1. Static:  Company estimate the demand of component according to level, trend, seasonality but do 

not update when they observe new demands. And static method is something which treats all 

future forecast error as part of the random component of demand and as a result they do not update 

the systematic component based on new demand observations (Chopra & Meindl, 2001). 

2. Adaptive: In this method company update regular estimate of level, trend and seasonality for the 

systematic component of the demand after they make new observation about demand. Adaptive 

methods assume that a portion of the error is attributed to incorrect estimation of the systematic 

component, with the rest attributed to the random component. (Chopra & Meindl, 2001) 

They also mention that static forecasting is based on the average values of trend and seasonality. But, 

adaptive is based on moving averages, simple exponential smoothing, exponential smoothing with 

corrections for ages, simple exponential smoothing and exponential smoothing with corrections for trend 

and seasonality. (Chopra & Meindl, 2001) 
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2.9.2    Qualitative method  

 
According to Ballou (2004), qualitative method is primarily subjective; they rely on human judgments, 

intuition, surveys or comparative techniques to produce qualitative estimates about the future. The 

information related to factors are non qualitative and subjective. Historical data may not available for the 

forecast and this nonscientific nature makes it difficult to standardized and validate for accuracy. 

However, such method may be necessary to predict the success of new products, government policy 

changes or the impact of new technology. Initially, forecast of demand on the internet were often made 

using qualitative methods as the internet had little historical data on which to base forecast. These methods 

are choice for medium to long range forecasting. 

Since qualitative method is based on human judgments, intuition, surveys or comparative techniques the 

Delphi method is important to mention. 

Delphi method is used within the company and it is based on prediction of mid to long-term industry 

sales levels. By using this technique a company can bring virtual jury of executive opinion, because they 

do not meet face to face. The aim of this distance is to allow every member the use his or her reasoning to 

develop a forecast without the influence of strong personalities.  

According to Mentzer (2003) Delphi method is used for forecasting, the input of experts, either internal or 

external to a company, is proceeds as follows:  

1. A panel of expertise from different departments of the company should write answer to the question 

being investigated about forecast for product or sales as well as all the reasoning behind this forecast. 

(Mentzer, 2003) 

2. The answers of the panel should be summarized and returned to the members of the panel without any 

identification of which expert come up with which forecast. (Mentzer, 2003) 

3. After receiving the summary of replies, each person of the panel either maintains his or her forecast or 

re-evaluates the first forecast and submits the new forecast as well as the reasoning behind changing 

forecast in writing. (Mentzer, 2003) 

Sales force composite: Mentzer (2003), discuss another qualitative forecasting method that uses the 

knowledge and experience of a company’s salespeople, management and other channel members who 

make sales forecasts. In this approach sales force team accumulates sales forecasts for the particular 

regions, products and also customers of individual salespeople. Via help of independent distributor, sales 

people make forecast for every separate product of the company.  
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2.9.3    Casual Methods  
 

Chopra and Meindl (2001), point out that the demand forecast is highly connected with the different 

factors in the environment for example, the state of the economy and interest rate. This method is 

correlated between demand and environment and use estimate of which environmental factors will be used 

to forecast future demand. As an example they said that pricing of product is strongly correlated with 

demand and companies can use casual method to decide the impact of price promotions on demand. 

Ballou. (2004), describes that casual models come in a variety of forms: Statistical, in the case of 

regression and economic models; and descriptive, as in the case of input-output, life cycle, and computer 

simulation models. All those models derive their validity from historical data patterns that establish the 

association between the predicting variables and the variable to be forecasted. 

The problem with this forecasting model is that it is difficult to find truly casual variables for forecasting. 

Casual variables which lead the forecasted variable in time are even more difficult to find. (Ballou, 2004) 

 

2.9.4    Combine method or Simulation forecasting  
 

According to Chopra and Meindl (2001), a firm can combine casual methods and time series method to 

answer question like ‘what will the impact of price promotion be?’, ‘What will be the impact be of 

competitor opening the store nearby?’. Basically it is difficult to decide exact forecasting method and 

other studies shows that combination of different methods or using multiple forecasting methods is more 

effective for forecast (Chopra & Meindl, 2001). The selection of the best forecasting method for one 

particular situation is not an easy task and that is why sometimes more than one method may be 

appropriate. To provide guidance, Armstrong (2001c) used the findings to develop a flow chart to aid the 

selection of the most appropriate forecasting method for particular situation. See appendix 4 and 5 

 

The first issue that the analyst needs to find how many data points are available. If not, judgmental 

procedures are used. For judgmental procedures, issues are whether the situation involves interaction 

among decision makers and whether large changes are involved. For large changes, is policy analysis 

involved, and if it is, what is the best source of evidence? 
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2.9.5    Methods Based on Judgment or adaptive process 
 

i) Intentions: In this process people are asked to predict how they are going to react if new product is 

coming to market. This is called intention survey and used when there is no data available for new 

products. (Morwitz, 2001) 

ii) Role playing: In some situation a person’s role is dominant such as in predicting how someone in a 

firm would behave in negotiations. This is best to make forecast for one individual who are interacting 

with others also when conflict occurs. Provide a realistic simulation of the interaction is key principle 

here. (Armstrong, 2001b)  More judgmental methods can be seen in appendix 7 

 

2.9.6    Methods Based on Statistical Sources  
 

Extrapolation: Historical data is based for extrapolation methods and it is the most cost effective. It 

implements more recent data and also seeks to smooth out seasonal and cyclical fluctuation to predict the 

trends direction. (Armstrong and Collopy, 1998).  

According to Armstrong and Brodie (1999), the use of long time series when developing a forecasting 

model is an important principle for extrapolation. If forecasting software packages does not use this 

method then result is less accurate then other alternative procedure.  

Use of reliable data is other principle for extrapolation. The reliable data could be data for existing product 

which is scanned in system timely and accurate. The accurate data can reduce the error of assessing the 

current status. Scanned data can show the trend and can use the early prediction of future values. 

(Makridakis, et al., 1984; Armstrong, 1985) More Statistical methods can be seen in appendix 8 

 

 
2.10   Measurement of forecasting process performance, accuracy and 

customer satisfaction 
 

As sales forecasting is a managerial function, it is needed to measure accuracy of forecasting process. The 

main reasons for measuring forecasting performance are: 

1) Managers may undertake measuring performance to determine whether current forecasting 

process is giving results according to decided accuracy 
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2) Forecasting error is closely related with accuracy of planning and to render plan accurately its 

needed to have accurate forecast. (Chopra & Meindl, 2005) 

Most of the companies use historical methods. If they have errors in the same method, these errors can 

elevate in future practice. To eliminate them the performance measurement is needed. Mentzer & Moon 

(2005), advises that one may use three dimensions while measuring performance accuracy of forecast. 

They are: accuracy, cost and customer satisfaction. 

 

Accuracy measurement is that of three types: 1) Actual measures: it measures error between actual sale 

and forecasted sale. 2) Measures relative to perfect forecast: this measures relation between actual 

forecast and actual measures 3) Measures relative to perfect forecasting techniques: this measures 

accuracy of forecasting method used. 

 

Some common measures used are: 

1) Mean Error (ME): its ratio of summation of errors occurred in past to number of years/months. 

2) Mean Absolute Error (MAE): its average of absolute deviation over period. 

3) Mean Absolute Percentage Error (MAPE): Average error as a percentage of demand. 

 

Customer satisfaction needs to analyze when 1) Customers are not satisfied with designing and production 

of particular products. 2) Customers are not satisfied when products demanded by customer are not 

available and 3) products needed by customers are not produced or designed. 

Importance to study customer satisfaction is to maintain product position and share in market 

 

Summary  
 In this chapter we have understood different theories related to sales forecasting. An importance of 

information sharing in sales forecasting has been discussed followed by discussion of the forecasting 

concept. We have discussed the general process of forecasting and its components such as sales 

forecasting management and approach, sales forecasting system and different methods and techniques 

used in sales forecasting. Finally we have discussed different measures needed to be used in sales 

forecasting performance measurement. While analysis and the conclusion drawing of empirical data, we 

will use relative theories from this chapter. While analyzing process of sales forecasting we will use 

theories about information importance and information sharing in the supply chain, forecasting demand in 
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the managerial functions, different sales forecasting approaches and management of the sales forecasting 

process by seven keys. In addition to this we will use the performance measurement theory. While 

analyzing sales forecasting system, we will use the seven principles of ideal forecasting system together 

with the MFS characteristics. For analysis of the sales forecasting method/technique, we will use the 

theories about time series methods, qualitative method, adaptive process, statistical methods and combine 

method wherever needed. To ease the data collection through interviews, we have used these theories 

while designing a questionnaire. 
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Chapter 3:   Methodology  
 
“Method must follow the questions…” 
(Gene V.Glass) 
 
Research can be seen as the activities which differ from daily routine and tries to explore deep bottoms of 

unknown facts by the use of scientific methods. Different definitions have been put forward by different 

authors. According to Burns (1990), ‘Research is a systematic investigation to find answers to problem’. 

According to Marshall and Rossman (1995), research is a process of trying to gain a better understanding 

of human interactions. Through systematic means, the researcher gathers information about actions and 

interactions, reflects on their meanings and at end arrives, evaluates conclusions and eventually puts 

forward an interpretation (Williamson, K., et al., 2002). This definition is more appropriate with the 

research design we have undertaken. Our research design is focused towards an interpretivist approach 

and a qualitative data collection (Williamson, K., et al. 2002). The research approach we opted is a basic 

research approach to find possible solutions of different practical problems arising in area of interest. 

(Williamson, K., et al. 2002) 

 

3.1     Approach towards the research problem 
 

Robson (2002); Sunders et al (2003) and Yin (1994), sates that real life research problem enquiries can be 

studied using three basic approaches; exploratory, descriptive and explanatory. Every strategy has both 

advantages and disadvantages. Yin (1994), suggests choosing an approach based on research question, 

control of investigator over event and focusing to phenomena.  

 

Exploratory studies are related with studying an existing phenomenon to gather new insights toward 

different problems. According to Adams and Schvaneveldt, (1991); Sunders, et al (2003), this type is the 

most adaptable and also the most flexible to change, as one can change direction of the study as per result 

of new data and facts. This strategy helps to move from initial broad focus to a narrower one towards the 

result     (funnel approach). Descriptive studies are descriptive in nature as the name suggest. While this 

study, phenomenon / problem are described by different perspective using several data collection methods, 

but while solving the research problem, we focused on analyzing data rather than the description accuracy. 

Explanatory studies are focused towards studying relationship between variables like 
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problem/phenomenon. According to Yin (1994) and Saunders, et al (2003), one may use a combination of 

these strategies when approaching to the research problem. Our research approach is a combination of an 

exploratory, descriptive and explanatory approach. As we have handled different sub questions with 

different approach in understanding that sales forecasting is important throughout the managerial process, 

we have used an exploratory approach for understanding of how the sales forecasting process affects the 

supply chain from company perspective. A descriptive approach has been used to describe the process of 

sales forecasting and the system of sales forecasting. Where as an explanatory approach towards the 

improvements in the existing sales forecasting process has been used. 

 

3.2    Interpretivism view 
 

‘Interpretivism’ is the tradition of research that goes along with qualitative research. When different 

functions are interrelated and the business environment is complex, interpretivism seems to be a proper 

way to learn them. In this tradition, the researcher is the central instrument who observes the scenario of 

interest and asks questions while interviewing (Williamson, K., et al. 2002). According to Sutton (1993), a 

researcher should remain neutral while collecting data and analyzing it. As suggested by Patton (1990), we 

have used inductive reasoning in this study which means that we have studied different patterns and 

research questions based on different type of data available. We have undertaken a literature review in 

order to clarify different concepts about sales forecasting, sales forecasting system and management issues 

relating to the same. This helped us to understand the core theme as well as the various subparts of this 

process. We have kept flexibility in data collection and hence according to Williamson et al (2000), its 

non linear research design. The research topic of our interest is the management function and hence 

connected with many other functional levels. This causes influence on the core process of interest.  

 

3.3    Research Strategy  
 

There are two strategies which can be applied to study research problem; qualitative and quantitative.  

Qualitative approach is a Phenomenological Paradigm. Qualitative methods are useful when numbers of 

samples are low. A qualitative strategy can be used for deep understanding about unknown areas where 

very little is known. A qualitative strategy can be used for understanding themes and analyzing them. 

During complex research problems with presence of different type data, use of qualitative strategy allow 
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simplicity towards analyzing the research problem. In a qualitative strategy both the researcher and people 

associated with the research problem work closer than with other methods. Close interaction is a success 

factor in this research. Data gathering methods can be flexible and a shift from one to another is possible if 

a new insight has been brought to the picture. In qualitative research the reality is based on the participants 

in the study. According to James Neill (2006), qualitative analysis is preferred in earlier stage of research. 

( Jill & Hussey, Roger, (2003), Morse, JM & Richards, L. (2002) ) 

 

Quantitative analysis is mainly based on numerical data. Numerical modeling based on numeric data is the 

main feature.  According to Del Siegle (2006), variables in this approach are more complex. Purpose of 

quantitative analysis is contextualization with interpretation (Del Siegle, 2006). According to James Neill 

(2006) it should be used in later stage of research. The study outline of quantitative research is predefined 

and quite inflexible. (Jill & Hussey, Roger 2003, Saunders et al 2003, Williamson, K., et al. 2002) 

 

The phenomenon of research interest (Sales forecasting) is complex in nature. Our research purpose is 

deep understanding of the phenomenon of the sales forecasting process and analyzing existing process in 

new way. Hence we have selected qualitative analysis approach for this research. 

 

 

3.4    Method of Research  
 

According to Yin (1994) there are five major methods for handling research. They are experiments, 

surveys, histories, archival analysis and case study. Selection of method can be done based on type of 

research question, researcher’s control on event of interest and focuses on contemporary events. 

Saunders et al (2003) suggests that the survey is a strategy for a descriptive approach where data is 

collected from a big population by questionnaire. The researcher has more control over research in this 

strategy. But in the case of a qualitative study data may not be that of wide range (as sample size is small) 

and hence there are restrictions for qualitative research by this strategy. We have only three companies in 

this research which do not represent big population and hence survey method can not be used. 

 

According to Yin (1994) and Williamson et al (2000), experimental analysis can be used to find relation 

between predefined variables in form of cause and effect. It involves theoretical hypothesis which is 
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studied throughout. Variables are selected and based on those variables hypothesis are studied. According 

to Saunders et al, (2003), in this strategy samples are put in different conditions and variables are 

controlled. In our research problem we tried to learn facts about sales forecasting in sample space rather 

than changing them. Furthermore sales forecasting event is not under control by researchers and hence this 

is not the strategy of choice for our research. 

 

According to Yin (1994), archival analysis is research based on documented secondary data. Validity and 

reliability of such strategy is based on the secondary data. Sales forecasting is a managerial function and 

only system documentations were available in samples and hence this is not the strategy of choice. 

According to Yin (1994) in history strategy there is access towards research event. In our research we 

explored the sales forecasting system and administration as a managerial function and hence this is not the 

strategy of choice. 

 

Yin (1994), defines ‘case study’ as “an empirical enquiry that investigates a contemporary phenomenon 

within its real life context, especially when boundaries between phenomenon and context are not clearly 

evident.”  Cavaye (1996) explains that case study can be an efficient tool for study correlation between 

theory and phenomenon occurred. It can be used for developing new theory. According to Saunders et al 

(2003), this strategy is used for rich understanding of a particular phenomenon. According to Yin (1994) 

when research problems are in form of ‘Why’ and ‘How’, this strategy is best to use. Case study strategy 

is reported as the best strategy to study phenomenon which are dynamic but not yet matured (Williamson 

et al, 2003). Case study allows variation and flexibility in research propagation due to changes during 

research. This flexibility helps us in gathering data in affective way. Our research purpose is deep 

understanding of sales forecasting. The boundary lines of this managerial function are not clear within the 

company. Taken these facts and in order to fulfill our purpose for this thesis, we have selected a case study 

method for our research. We have selected multiple case designs for this research.  This allow cross case 

analysis and comparison of sales forecasting function in different manufacturing industries. According to 

Yin (1994) one can achieve theoretical replication by this.  
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3.5    Data collection 
‘If you ask me, I’m going to tell you.’ 
( Roseanne ) 
 
As our research purpose is in-depth research of sales forecasting, gathering data becomes a crucial task 

which need planning. According to Yin (1994), well organized and categorized case study database can be 

prepared prior to data collection which can facilitate analyzing. Yin (1994) states six specific sources of 

evidences of data collection for case study research method (data collection methods are different than 

research methods). They are documents, archival records, interviews, direct observation, participant 

observation, and physical artifact. Strengths and weaknesses of theses sources are mentioned in table 3.1 

 
Source of 
evidence Strengths Weaknesses 

Documentation 1. Stable: can be reviewed repeatedly 
2. Unobtrusive: not created as a result of the case 
3. Exact: contains exact names, references, and detail 

of an event 
4. Broad coverage: long span time, many events and 

many settings 
 

1. Retrievability: can be low 
2. Biased selectivity: if collection is 

incomplete 
3. Reporting bias: effects (unknown) bias 

of author 
4. Access: may be deliberately blocked 

Archival records       (same as above for documentation) 
       Precise and quantitative 

       (same as above for documentation) 
      Accessibility due to privacy reasons 

Interviews 1. Targeted: focused directly on case study topic 
2. Insightful: provides perceived casual inferences 

1. Bias due to poorly constructed 
questionnaires 

2. Response bias 
3. Inaccuracies due to poor recall 
4. Reflexivity: Interviewee gives what 

interviewer wants to hear 
 

Direct observation 1. Reality: covers events in real time 
2. Contextual: covers context of event 

1. Time consuming 
2. Selectivity: unless broad coverage 
3. Reflexivity: event may proceed 

differently because it is being 
observed 

4. Cost: Hours needed by human 
observers 

Participant 
observation 

(same as for direct observation) 
Insightful: into interpersonal behaviour and motives 

(same as for direct observation) 
Bias due to investigator’s manipulation 
of events 

Physical artifacts 1. Insightful into cultural features 
2. Insightful into technical operations 

1. Selectivity 
2. Availability 

 

Table 3.1: Six Sources of Evidence: Strength And Weakness 
[ Source: Yin (1994) ] 
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Since sales forecasting is a management function, documental records were not available regarding to 

functioning. But performance records from company annual reports were used during this study. Archival 

records were excluded as only system specifications were available in document form. Direct observation 

has been used to understand the sales forecasting system functioning. Participant observation was not 

possible due to unknown software programming. Similarly as the research focus was around a managerial 

function, physical artifact was neither any source of information gathering.  

 

We have gathered qualitative data by interviewing personnel from companies who are taking active part in 

sales forecasting. According to Williamson K, et al, (2000), interviewing is a tool to understand people 

from their own point of view. According to Fiedel (1993), it is none manipulative, none controlling and 

open source of data collection. According to Williamson K, et al, (2000), there is three types of 

interviews; structured, unstructured and semi-structured. In Structured interviews each respondent is asked 

exactly the same questions. Maximum components are prefixed and there is less scope for personal views 

in this method. Normally a detailed questionnaire is used during it. Mostly when comparing result is in 

focus, this interviewing strategy is the best.  In unstructured interviews questions are generated based on 

previous answers. While gathering very deep, extensive data for case studies this interviewing type may 

be used. Semi-structured interviews contain a pre formed questionnaire used as a guideline for the 

interview process. They resembles to unstructured interviews. In our case semi-structured interviews are 

best suited. Semi structured interviews are open ended questions and with exact wording and a sequence 

of questions to be asked. The strength of this type of interviewing is that, the researcher can compare the 

responses easily for the ease of cross case analysis which facilitates easier data organization and analysis. 

The drawback of this method is that this method is a bit less flexible as questions are pre formed. However 

it allows enough flexibility which allows us qualitative research. We have prepared a questionnaire with 

open ended questions which allows full freedom to respondent in response. This offer us opportunity to 

gather extensive amount of  data by a small number of close ended questions coupled together with open 

ended questions to ensure that there is no possibility to miss out any information. Further these questions 

were coupled with official documentations from each company like company report, Error reporting. 

(Williamson K. et al, 2000 ) 
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3.6    Data Collection Via Interviews 
 

Since our research phenomenon is controlled by the human being; interviews are an essential source of 

evidence for understanding case studies (Yin 1994). ‘Interviewing is rather like a marriage: everybody 

knows what it is, an awful lot of people do it and yet behind each closed door there is world of 

secrets!’(Patton, 2002). Since interviews are reports, there are possibilities of both bias to questions or 

inaccurate interpretation. To eliminate part of this problem we interviewed different personnel working 

within the sales forecasting process. To facilitate the data collection, we prepared a questionnaire with 

open ended questions.  

 

Companies were identified and selected by sample selection principles. As our goal was to peep into 

details of the forecasting process, we needed personnel who actively take part in the forecasting process. 

We requested the head of the company to name personnel who takes active part in sales forecasting. Those 

personnel were then requested to participate in the study via e-mail and telephone. On their acceptance, 

we sent them the questionnaire for giving a firm idea of our interest. At the same time we requested them 

to propose dates and timings of their choice for interview sessions. This reduced the risk of stress. All 

respondents allocated 2-3 hours for these interview sessions which would be enough to gather the 

extensive data. In Husqvarna AB, we have interviewed Bo Sahlqvist (Manager, supply operations) who 

develops actual forecast and Andreas Rangert (Product manager) who cooperates with Bo in this process 

and to adjust forecast when needed. In Munksjö AB, we interviewed Anders Hellstadius (Sales manager) 

who develops forecast together with Maria Lünd (Administrative chief) and Maria Henricksson (Sales 

assistant) who assist in this process. In Natumin Pharma AB, we have interviewed Mikael Edlund 

(Logistic manager) who develops the forecast and Mikael Hylten (Area sales manager) who helps in the 

forecasting process. We interviewed Carina Landström (Planning manager) of Tectubes Sweden AB who 

supplies containers of products to Natumin Pharma. In all we have interviewed 8 people from 4 different 

organizations. 

 

Because of wide product range and not to create confusion within different processes of forecasting 

methods and techniques, we selected one product from Husqvarna and Natumin respectively. We focused 

on the ‘Rider Group’ for our analysis in Husqvarna AB. This group of product is most versatile in the 

product portfolio. These Riders are for cutting grass .These machines are made up of various parts and 
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components which are imported from many countries like Japan, China and India. We selected this 

product since it is related to many suppliers which will give us opportunity to study improvements in 

forecasting process in the situation of multi suppliers. In Natumin Pharma we have selected a product 

named ‘NOQ’. It is used for sore lips and for moisturizing lips in a natural way. It is a seasonal product 

though some sale occurs regularly. Due to the seasonality of this product we have selected this product so 

that we would be able to study specialized sales forecasting methods for seasonal products.  As Munksjö 

AB has neither wide range of products nor a complex supplier mesh, we chosen to study forecasting 

process of Munksjö AB in general. 

 

Based on our research purpose we divided the questionnaire into five major themes. Each theme was 

containing 1-4 major open ended questions. Each major question was followed by some close ended 

questions to ensure that we should not miss out any important data while discussions. We sent preformed 

questionnaire to respondents well in advance. The interviews were semi structured where respondents 

were free to talk their views, opinions and insights about sales forecasting without any pressure. 

Interviews were started with general question about background of respondent followed by questions 

related to sales forecasting process, system, techniques, performance measurement, and problems related 

to it. As the discussion developed, different questions were asked.  All interviews were recorded to ensure 

that there should not be any loss of these conversations. These conversations were transformed to rough 

drafts which are then corrected by respondents to avoid any misunderstanding and misinterpretation. To 

decrease the risk of misunderstanding, all interviews were held in the English language on which both 

researchers and respondents have good command. The respondents were quite open minded and 

welcomed our research purpose - objective and hence delivered high quality data. Sales forecasting is not 

a sensitive subject therefore no question was refused to answer. Each respondent is interviewed alone, in 

absence of other to reduce risk of hierarchy pressure. Researchers were free to drop questions or arising 

new one if needed as within the format of semistructured interview. This helped to increase flexibility and 

control over data collection. After interviewing we observed the sales forecasting system and softwares to 

get a fine idea of the sales forecasting support system. Walking in factory, close observation of factory 

work has been done to get a sharp idea of the overall manufacturing process. These observations provided 

additional information about the topic. 
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3.7    Sample selection 
 

Sales forecasting is a management function which is carried out nearly in each company. Though different 

kinds of industries are available, we focus on manufacturing industries for our research. We focused on 

industries with international relations with suppliers and customers. This selection was to assure that we 

will deal with processes of decision making at international level and hence results from this research can 

be linked internationally. Furthermore we have selected only those companies where decision making is 

done centrally and which have their central manufacturing in Sweden and suppliers worldwide. This is to 

understand the integration between the company and supplier and the influence of sales forecasting in the 

downstream supply chain. 

The company size gives insight about different approaches towards sales forecasting due to different 

needs and cost efficiency. In smaller companies, the sales forecasting process get influenced by mainly 

fewer personnel and capital constraints tied to IT system as well as the closeness to customers. Hence 

while selecting companies we made sure to select companies of different size. Husqvarna AB is the 

biggest manufacturer in our samples with many suppliers worldwide and hence a large and complex 

supply chain. Munksjö is a middle sized paper manufacturers with few suppliers and a simple 

manufacturing process with high degree of export. Natumin Pharma is a small sized pharmaceutical 

company with many suppliers and an extended supply chain working with country specific business 

agents. The sample selection method used is purposive sampling 

 

We have selected Scandinavian companies for several reasons. Such as the authors have already worked 

with Indian markets and that Scandinavian manufacturer are well known for the quality. To understand 

‘how sales forecasting adds value to successful management functionality’ was the prime factor behind 

this selection. Furthermore by virtue of severe constraints such as time, cost and ease of availability, 

Scandinavian firms attracted us to consider them as sample.  

 

3.8  Analysis 
 

According to Miles and Huberman (1994), qualitative data are rich description and hence careful analysis 

is needed to reach to answer/s of research problem considering purpose. 
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Miles and Huberman (1994), propose a ‘Flow Model’ for qualitative data analysis. It consist of three 

concurrent activities; data reduction, data displays and conclusion drawing respectively. Data reduction 

starts after a field trip. In data reduction, the data from fieldtrips is transferred in to focused paragraphs or 

notes. Summary or abstracts are prepared. Even during collection it can be reduced by omitting non 

required details.  Data display follows data reduction. In data reduction, data is assembled in compressed 

form to ease conclusion drawing. One can use graphs, matrices, diagrams to display data. We have used 

flow charts and diagrams for this task.  Final stage of this analysis is finding out conclusion and 

verification of it. This can be done by treating the collected data towards the research problem. This can 

be done by explanation using theories and data, with putting up new flows of activities. 

 
Figure 3.1: Components of Data Analysis: Flow model 

( source : Miles M.B. & Huberman A.M. ,1994 ) 
We have used a multi case design and a cross case analysis pattern and hence data from each case will be 

analyzed together with the other cases. Data reduction and data display is done with respect to each case 

individually. Conclusions are drawn based on them. We have shown research model in figure 3.2 

 

3.9    Quality Standards 

 
It is important that a research project has high quality, and this cannot be achieved only through collecting 

data. The criterion for testing whether a thesis has high quality or not is whether the research instruments 

are natural and if the same conclusions should be drawn by other researchers (Denscombe, 1998) To 

increase the possibility of getting the right meaning of the answers, the researchers have to pay extra 

attention to the reliability and the validity.  

Data Collection Period 

Data Reduction 

Data Displays 

Conclusion Drawing 

Post  Anticipatory 

Analysis 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 76 

According to Williamson (2002) qualitative research needs to be rigorous. The goodness of data can be 

measured in reliability and validity, (Holme and Solvang, 1996), Validity can checked, for example, by 

undertaking a number of observations of similar people engaged in similar activities in similar situations 

and then comparing the results to see if the method of observation are accomplishing what they are 

expected to accomplish. Reliability as a check on consistency, suggests that findings can be compared 

with methods of collecting roughly the same data and comparing the result. (Williamson, 2002) 

 

3.9.1 Validity 

 
According to Yin (1994), three tests are commonly used to establish the quality of any empirical research; 

construct validity; internal validity and external validity respectively. To increase the ‘construct validity’ 

we have used multiple source of evidence. For this purpose data collection for the case study is done 

through observations, interviews and related work by other researcher. ‘Internal validity’ is related to the 

establishment of a casual relationship when certain situation is shown to lead to another situation, as 

distinguished from fake relationships. It applies only for explanatory study (Yin 1994). Since we are 

studying different parts of the whole forecasting process and trying to study how they interrelate and 

affect each other, internal validity is maintained for this study. Exploratory approach for understanding 

‘how the sales forecasting process affects the supply chain?’ has increased the external validity. 

Descriptive approach has been used to describe the sales forecasting process and the system of sales 

forecasting. Similarly explanation of the improvement process has been discussed wherever it is 

necessary. 

 

To increase the validity of this thesis in an overall way; we have tried to support it from different theories. 

At the same time all interviews were also conducted in English to keep away translation mistakes. In each 

company, we have chosen the person who is the most competent for answering our questions. We have 

sent our questionnaire in advance to all respondents, enabling them to prepare for the questions and search 

for necessary information. While analyzing the empirical data, we made sure that data from different 

companies has not influenced each other. After this we had thorough discussions about drawn 

conclusions. The questions used in the interview were also discussed with supervisors. All this increase 

the validity of our thesis. 
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3.9.2 Reliability 

 
‘Reliability is a demand that the instruments for measuring give reliable and stable deviation’. The same 

instruments used by another investigator, or the same investigator again, in the same way, should give the 

same result time after time if the reliability is to be high. The goals of reliability are to minimize the errors 

and bias in a study (Yin, 1994) 

 

In our study we have used the same questionnaire for all interviews and during the interview we also tried 

to ask the same question in different wording.  The result was the same every time and that shows that the 

reliability for our thesis is considered high. During the interviews the respondents were not in under time 

pressure and they were given time to complete the answers before we moved further. Before the interview 

took place the questionnaire was sent to the respondent person. Hence if the same study would have been 

done in future, targeting the same companies and same interviewers, the answers would be the same. It 

means that the data collected may be considered as reliable. In order to reach the consensus approach, 

results from all interviews were interpreted the individually first, and then discussed and compared where 

different interpretations showed in between. All interviews were tape-recorded which made it easier to 

review what came forward during the interviews, and to check what was exactly said.  However, to 

answer all our questions had hardly been possible without the participation of the best informed employee 

who have a deep knowledge about both the organization and the subject of interest. Right information 

from right person increased the reliability of our thesis. 

 

Summary 
In this chapter we have discussed the methodology used for our research purpose. We have used a 

qualitative research strategy which is known as the best way for deep understanding of a phenomenon. 

The samples are selected by a purposive sampling method. We have used interviews as tool for data 

collection. We have used a questionnaire with open ended questions to gather data from semi structured 

interviews of different personnel at visited companies and who are actively participating in forecasting 

activity. For the analysis we have used the model of Miles and Huberman (1994), which consist of data 

reduction, data displays, and conclusion drawing respectively. The use of the same questionnaire based on 
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purpose needed, data collection method opted, and reduction of errors during overall process of research 

has increased validity and reliability of our study. 

 

                    
Figure 3.2: Research Model 
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Chapter 4:    Empirical Findings 
 
 
According to Mentzer & Moon (2005) the company environment decides the forecasting process flow. As 

shown in Figure 2.8, Mentzer & Moon (2005) suggests different parts within the forecasting function.  

The theory discussed in 2.4 gave us insight in collecting the data in a specific manner. The data of each 

company have been presented and divided into six major parts with sequence as shown below. They are: 

 i) Process of forecasting and administration of forecasting - it gives an overall idea of how forecasting 

process is done in general.  

ii) Forecasting system - this part is in connection with the software system and integration of information 

with other channel partners. Analysis of this data in conjunction with the literature review is done in order 

to solving the research problem. 

iii) Forecasting methods and techniques used - this part highlights the present method of forecasting  

iv) Forecasting performance accuracy and satisfaction - this part deals with different methods (if used) 

to measure performance of present forecasting system and to find out whether or not managerial staff is 

satisfied with the present approach.  

v) Problems - this part gives us insight towards the necessary steps in order to propose possible 

improvement options in existing forecasting system considering data presented in earlier parts. 

vi) Planning of supplier - this part talks about how immediate the suppliers of a company plan their 

production based on the company’s production plan and forecasting. This gives insight about system 

integration and collaborative demand-supply planning and whether they are needed in the improvement 

process. 

 
4.1    Case study 1:  Husqvarna AB 
 
 
Husqvarna AB is a well known Swedish public limited company with goal to develop and market power 

products for forestry, lawns - gardening, construction and stone cutting. Husqvarna AB was founded in 

1689 as a weapon manufacturing company. Over the years many transitions have occurred in product 

range like sewing machines, kitchen equipments and motorcycles. In 1959 Husqvarna AB produced its 

first chain saw and lawn mower. Today Husqvarna AB is the largest manufacturer of chain saws, leaf 

blowers, trimmers and lawn movers in the world. The wide product range manufactured by Husqvarna AB 

is suitable for both consumers and professionals of three areas: 
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1. Forestry: it contains chain saws, clearing saws and related equipments. 

2. Lawn and garden: Lawn mowers, garden tractors, wheeled riders, leaf blowers 

3. Construction: specialized tools in cutting stones and building material. 

 

The global market of Husqvarna AB is about SEK 150 billion. Husqvarna AB is operating in over 100 

countries with nearly 4000 employees by 18000 dealers. (Annual report December 2006)  

We have interviewed Bo Sahlqvist (Manager Supply Operations Commercial Lawn & Garden) and 

Andreas Rangert (Product Manager Commercial Lawn & Garden) 

 

Sales Forecasting Process  

 

The Riders could be called a seasonal product and maximum sale of this product occurs in period of 

January to May. Husqvarna AB uses a ‘concentrated approach’ towards forecasting where Planning and 

Sales forecasting departments develops single forecast for all departments. The forecasting department 

considers mainly distributor’s orders as forecast and products are primarily made to forecast. Forecast is 

reported in units only. The middle management is involved in the preparation of forecasts at different 

level. Where as the upper management interact with the middle management in this process and take the 

role of reviewing and approving. Services like warehousing and shipping are organized either by own 

company transport or by TPL.  

 

The forecasting process starts every June with an interval of one year. Before June, the product 

department prepares a ‘product calendar’ which is a product portfolio for the coming financial year. 

Preparation of the product calendar involves various functional departments of the company and the top 

management. This portfolio is prepared by considering the profit margins and different costs in product 

development. Product development itself is a very critical process which may run for years. In June 

Husqvarna arranges country wise conferences of all sales companies in which the products are discussed 

with the sales companies. From June to the end of August the sales companies use different promotions 

and marketing activities on personal level or combined projects with Husqvarna and retailers. This process 

is the most important process as it ensures maximum pre-seasonal orders which aims at maximum sale. At 

the end of August, mails from supply operation department are sent to different sales companies to ask for 

preparation of sales plan from December to August.  After receiving this mail the sales companies contact 

their retailers for their forecasting data. These retailer specific forecasts are mainly based on pre-seasonal 
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orders.  Based on these forecasts a first strategic forecast is prepared by Husqvarna using customized 

computer programs. This helps to prepare the first strategic plan of different functional departments. 

Orders to suppliers are placed based on this. From August to December, sales companies communicate 

with Husqvarna either to place new orders or to cancel older ones. In the beginning of December a new 

revised forecast is done based on the data received and from this point production plans are revised. In 

May, a third forecast is prepared by the same procedure. 

Husqvarna apply push strategy for selling the Riders. Once the product is sold to a sales company, it is 

never taken back. By different pricing and promotions it is either sold at marketplace or kept for the next 

season.  

  

Sales Forecasting System 

 

Husqvarna AB has both a corporate management information system and customized softwares for their 

needs. The architecture of the forecasting system is mainly closed system architecture. 

 

Husqvarna AB has an internet based software forecasting system. It is a customized software system 

structured by local vendor PDB. After realizing the need of a sophisticated system, the company has 

implemented this system in year 2000. This system is commonly known as the ‘Replenishment system’. 

This system is more related to a SKU system. This software helps to decide how many units are needed in 

order to reduce the number of stock outs and it is based on company code, warehousing code and different 

lead times of administration or transportation. This system is available for access via LAN distribution 

data network on both personal computers and mainframe. 

 

Husqvarna AB uses MRP software for production planning and inventory management. The outputs from 

the forecasting system can be transmitted electronically to the MRP system whenever necessary. This 

increases efficiency and accuracy of different planning throughout process and help to decrease risks of 

‘System Disconnects’ and ‘Islands of Analysis’.  

 

The corporate management information system and the sales forecasting system are integrated together in 

order to achieve accuracy. The inputs from the sales forecasting system can be transmitted electronically 

into the management information system and vice versa. This help to decrease ‘System Disconnects’.  The 

major inputs from MIS to the forecasting system are orders from sales companies and sales. 
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As said above this system is a form of closed system architecture and hence integration of system is 

absent. Only sales companies can have direct system integration with present forecasting system. This 

integration occurs in two ways, where both parties can access each others databases. The present 

forecasting system uses an EDI form of exchanging data in between two systems. Suppliers have one way 

integration with present forecasting system where Husqvarna has partial access to part the data from the 

suppliers. Where as no suppliers have any access to the manufacturing plans of Husqvarna. Furthermore 

Husqvarna does not have any access to customer’s information database. And hence the data from the 

customer is entered manually into their system. Centralized planning and forecasting is absent in this case. 

 

Although related personnel have access to the sales forecasting system, it is not possible for them to do 

adjustments directly. They have to send the adjustments to the forecasting department for putting them 

into the system. Only the sales forecasting department has authority to change the forecast. The same 

system is used for preparing forecasts for all countries. 

 

The forecasting system is found to be very easy to handle. Even though forecasters were not aware of 

forecasting methods they were still able to handle it with great ease. The system is integrated with 

Microsoft Excel which allows spreadsheet environment and smoothens working style. Forecast developer 

has to follow some straightforward instruction with few data entries to get final forecast. Graphical 

presentation helps to understand the results in a more precise manner.  

 

Although there were proofs of bullwhip effect, the forecast developer from the company seems to be 

satisfied with the present forecasting system. The forecast developer knows a little about modern 

softwares in forecasting. It seems that the present forecasting system is working efficiently in established 

products but it may work less efficiently when it comes to launching new product where historical data is 

not present. The major drawbacks of this system as reported by the forecast developer are that the present 

system can not differentiate between pre-seasonal and seasonal orders. This leads to deliveries which are 

not based on dates. It causes less satisfaction to the customer. 

 

Sales Forecasting methods and Techniques  

 

It seems that forecast developers know little about methods used in present forecasting system. Only IT 

vendors are deciding the suitable techniques and methods while customizing software. The present system 
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is not having suite of different methods and authors have not found seasonality and trend methods though 

the products are seasonal. The primary method used for developing forecasts is regression analysis.  

  

Forecasting is done at level of SKUL. The forecasts are developed at yearly intervals. With a forecast is 

for time horizon of one year. 

 

Sales Forecasting performance accuracy and satisfaction 

 

There is a perceived lack of method to measure the performance in the present forecasting system. 

Forecast developers are not using any criteria like accuracy, inventory turns or customer service 

performance to evaluate sales forecasting effectiveness. Neither graphical reports of such effectiveness are 

available nor is performance weighing by volume done. It seems that forecasting accuracy is not evaluated 

at fixed interval of time and no methods are used to calculate forecast errors or to evaluate accuracy of the 

present system. The only criteria used to decide sales forecast accuracy is a total sale which is a much 

generalized criteria. The accuracy is reported to be accurate enough but not very accurate. The forecast 

developer and other managers are satisfied with the present system 

 

Problems 

 

The accuracy of the forecast depends on the inputs from the different sources. In the case of Husqvarna 

AB, the present forecasting system is fully based on historical data and data from partner sales companies. 

Based only on this data, the forecasting software generates forecasts and production planning is done. The 

sales forecast goes wrong if any of these variables goes wrong. Bullwhip effect has been observed in the 

production chain which indicates inefficiency of the forecasting system at a certain level.  

 

It happens that many times seasonal orders get fulfilled before pre-seasonal orders which may cause 

irritation of the suppliers. Due to this problem, extra burden is put on the production line and stockouts of 

inventory have been observed.  

 

The product development takes long time in case of such equipments. The release of new product 

considering four P’s (Product, Place, Price, and Promotion) makes a great difference for a seasonal 

product. It has happened that due to low accurate forecasting, the timing of releasing new products has 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 84 

been mistaken and peak production caused by low accurate forecasting made new product release more 

difficult. 

 

Planning of Suppliers 

 

 The supply chain of Riders contains numerous suppliers worldwide. Most of the suppliers are based in 

USA, China, Japan, Indonesia and Taiwan. These suppliers provide goods based on preformed contracts. 

The most of the regular deliveries are done by sea freight. The lead time for raw material varies from 3.5 – 

4 months. Selected suppliers forecasts for an interval of 12 months. The requirement of raw material can 

be added in supplier’s database by means of online data entry. As the adjustments of forecasts occur in 

Husqvarna, the requirement of raw material is also refreshed with respect to changed production plans.  It 

is observed that in urgent cases the raw material is shipped by air cargo to meet customer demand. This 

may occurs as a result of low accuracy of initial forecast. It may become a burden of production on 

supplier and occasional existence of inventory stockouts in production line of Rider is reported. Urgent 

cargo deliveries can cost more than regular transport. Suppliers do not have any access to manufacturing 

plans and hence suppliers can not forecast their demand accurately due to the lack of real time data.  

 

          
Figure 4.1: Information Flow chart of Forecasting in Husqvarna AB 
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Figure 4.2:  Demand forecasting system connected with other system in presence of MRP system. 
(Source: http://www.estepsoftware.com/Modules.htm) 

 
 
 
4.2    Case Study II:  Natumin Pharma AB 
 
Natumin Pharma is one of the middle sized healthcare companies in Sweden. With a mission towards 

better life with innovative unique products, the company was founded in 1995. The strength of Natumin 

Pharma is the research oriented and customized product range. Using sustained and orderly development 

of the products, the company is standing in natural health care market in good position. The head office is 

situated at Huskvarna, Sweden and the well equipped production plant at Tenhult, Sweden.  The company 

has its world wide operations through a channel of leading pharmaceutical and health care companies. 

Natumin Pharma carries a range of patented products with registered trademark. Their continuous 

development of products is concentrated on two major areas: Skin care products and Products based on 

Pollen extracts.  Company has 24 employees working in different departments of which seven are skilled 

production employees. (Annual report December 2005) 

The selected product for study; NOQ is a transparent gel which should be used for prevention and 

reduction of cold sores. One may use it as lip balm to prevent lips sores.  The transparent formula of NOQ 

allows use of it during regular make up.  



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 86 

We have interviewed Mikael Edlund (Logistic and supply chain manager), Mikael Hylten (Area Sales 

Manager) from Natumin AB and Carina Landström from Tectubes Sweden AB. (Supplier of Natumin 

Pharma AB). 

 

Sales Forecasting Process  

 

NOQ is a seasonal product and the maximum sale occurs during autumn and winter. Only two functional 

departments are involved in the development of the sales forecast. They are the sales and the logistics-

supply chain department. As described by the supply chain manager, Natumin uses a concentrated 

approach towards sales forecast development. The supply chain department prepares a common forecast 

for all divisions. Forecast is developed based on individual forecast by sales people. The production 

planning is based on the orders received. The forecasting is used primarily for inventory management and 

in order to ease purchasing function.  

 

The middle management is involved in preparation and adjusting the sales forecast. The upper 

management reviews this forecast from time to time by intermediate interaction with the middle 

management. Hence upper management plays a role of reviewing and approving. The company uses TPL 

service providers for shipping activities through yearly contract. Contracting is based on forecasting which 

indicates the need of different services for the coming year span.  

 

Natumin has spread their business through different sales companies through out the world except 

Sweden. The sales companies look forward to expanding the market in different regions collaboratively 

with Natumin. The development of the retailer’s net is the prime activity of the sales companies where as 

development of medical practitioners is the prime activity of Natumin.  In Sweden, Natumin market their 

products themselves. Natumin sales people are continuously in contact with sales companies through out 

the world. The forecasting preparation process starts in October each year. The retailers process their data 

with sales companies who prepare their own sales forecast. The smaller sales forecasts are used as input 

into the main corporate forecast. Forecasts prepared from sales companies are collected by sales people. 

Based on promotional activities, experience and orders in hand; sales people prepare their own sales 

forecast which is then passed to the supply chain manager at the head office of Natumin. Based on their 

corporate strategy, the financial department prepares its budget. Considering the budget and the individual 

sales forecast from sales people, the supply chain manager develops sales forecast using excel program. 
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This forecast is in a unit which is then converted to SEK currency. Forecast indicates future sales rather 

than future demand. After a formal approval of this forecast, it is then sent to all functional departments, 

sales companies and sales people. At this step the functional departments may suggest adjustment. Only 

the forecast developer has the right to perform adjustments in order to ensure that it will comply with the 

corporate strategy and budget. It is ensured that the forecast will agree with the business plan. Based on 

the prepared forecast, orders are sent to suppliers. This forecast is updated at interval of three months 

each. Based on the revised forecast orders are cancelled or more orders are placed to the suppliers of raw 

material. The production department takes care of inventory management. Raw material lead time varies 

from 3 months to 1 year. Pollen extracts are known to be a very important factor to products whose 

availability is highly based on seasonality and hence forecasting in the case of pollen extracts became the 

prime factor. The forecast developers have been reporting that the present system has given continuous 

errors in this case. Managers reported that there is no collaborative planning and forecasting between the 

different channel partners. It seems that present forecasting administration process is very simple and with 

precise instructions needed for this activity. 

 

When discussing new product launching, the present system seems to be less efficient in deriving an 

accurate forecast. Only the sales company’s data and the retailer’s preseasonal orders are seen to be major 

input in such cases. According to the forecast developers forecasting could not be done well whenever 

data from retailers and sales companies was insufficient.   

 

Sales Forecasting System 

 

Natumin Pharma has both a corporate management information system and a primary (simple) program 

module which is based on Microsoft Excel for forecasting.  

 

Natumin Pharma use an internet based information system linking main sales companies. It seems that 

Natumin Pharma seems to lack sophisticated customized softwares which are necessary nowadays to 

increase accuracy of forecast. Company is using a Microsoft Excel module since many years in order to 

prepare the forecast at SKUL level. The forecasting system is oriented towards purchasing rather than 

production. This Microsoft excel based module is used to calculate inventory which is then converted into 

the purchasing orders. The forecasting program is only available on supply chain manager’s personal 

computer who prepares forecast for all functional departments. No other department could access this 
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system via mainframe. The forecasting program is functionally integrated with the corporate management 

information system.  

 

It seems that the company does not use a MRP system, instead a simple modules SPCS system is used 

both for replenishment and partially production planning. Since it is not integrated with the forecasting 

module, one may not transmit the forecasting details to SPCS directly.  It has to be done manually. 

Presence of ‘Islands of Analysis’ & ‘System Disconnects’ are reported due to non integration. This non 

integration and the manual data entry may lower the quality of planning.  

 

The corporate management information system and the forecasting program are integrated together to 

increase the accuracy. This helps to transmit the inputs electronically from a management information 

system into a forecasting program. It helps decreasing ‘system disconnects’. The Major inputs from MIS 

to the forecasting program are orders from sales companies and data about sales, demand, price changes, 

promotional information and inventory.  

 

The information system of Natumin Pharma is a closed system architecture type. The system integration is 

absent. The sales companies are connected with Natumin system via internet web. The forecast developer 

has been reports that planning and forecasting is not happening collaboratively using this integration. Only 

one way integration is used in Natumin i.e. only Natumin can access the sales company’s system to a 

predefined level. A primary level electronic data exchange is used but the EDI is absent. Natumin’s 

suppliers do not have any system integration with Natumin’s system. Emails and faxes are used as the 

form of information exchange. Natumin does not have any access to their retailer’s information system. 

Data from the customers and retailers are entered manually. Collaborative planning forecasting and 

replenishment together with channel partners is absent in this company.  

 

No functional department has any direct access to the forecasting program. Everyone can access central 

forecasts on the central system. Except of the forecast developer no one else is able to do the adjustments 

directly. Advised adjustments are done manually by the supply chain manager. Only the forecast 

developers have the right to change the forecast. The forecasting is done centrally for all countries.  

 

The forecast developer reported that the forecasting program is very simple and easy to work with. The 

spreadsheet environment smoothens working with the data in form of numerical figures. The graphical 
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presentation of the data is possible which helps to understand the use of forecast in various managerial 

functions.  

 

The forecast developer of Natumin is not happy with the present forecasting system. The absence of ‘suite 

of techniques’ and the functions like seasonality and trend makes the forecast less accurate and hence less 

effective. The managers reported that low accuracy of forecast has reflected in stockouts during 

production. It seems that the forecast developers have little knowledge about different software packages 

available in forecasting. But managers are ready for innovative changes in the present system. Managers 

demanded seasonality and trend functions in future system.  

 

Sales Forecasting Methods and Techniques  

 

It seems that the forecast developer know only little about the forecasting method used in the forecasting 

program. The forecast developer is not able to answer about the method details. The present system 

contains only non customized, unsophisticated Excel program which can not contain suite of different 

methods and techniques. Though the majority of the products from Natumin characterized seasonality and 

trend, we could not find these trends in the present forecasting programs. After going through the excel 

sheet we found that the method used in program is primarily regression analysis.  

 

The generated forecasts deliver details at SKUL level for maintainace of an inventory. The primary 

forecast is developed in October every year and updated at each three months. The time horizon of the 

master forecast is one year. 

 
Sales Forecasting Performance Accuracy and Satisfaction 

 

It seems that Natumin does not evaluate its forecast directly but they have some parameters like total sales 

figures for one particular customer, historical data and also up and downs trends in the market. These are 

the things which they evaluate by matching past result and performance by market and customer. This 

helps to measure the accuracy of the forecast. According to the supply chain manager the overall 

satisfaction level for their forecasting is three in one to five scales. It seems that they are not fully satisfied 

with the facilities of forecasting process as they do not have any inbuilt graphical report option in the 

present system in which they could see the development of the product in one particular market and also 
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measure it. It would be easier for them to extract results for one particular period or market and also make 

forecasts according to result using a graphical presentation of data. Sales is based on unit and counted in 

SEK first and later converted into USD.  

 

Problems in forecasting 

 

According to the supply chain manager, the management people have not taken forecasting as a serious 

process and there is a lack of understanding the importance of forecasting as a managerial function. Some 

times the sales people do not have a proper background and that is why they do not understand the 

importance of forecast and hence do not prepare accurate forecasts. It seems that the flow of information 

from customers to supplier is not as effective as it should be. Sales people get information from dealers 

and distributor companies from respective areas but do not have direct contact with end consumer or 

retailer. The distributor’s opinion and prediction is the main source for the sales people to base forecast for 

that region. According to sales manager it has happened that the distributor promise and give figures about 

the sale for the coming year but at the end of the year that result is not so positive. This situation creates 

problem to advice accurate forecasting. In fact distributor also gets predicted data from retailer and 

forwards the same to sales people at Natumin head office. This is the case of double prediction which 

affects accuracy of the total forecast.  Sales people in the company mix the predicted data from distributor 

with the past performance and make forecast which is sent to the supply chain manager for final process. 

No direct information flow from retailers to company cause lack of visibility of the true sale.  

 

Today the supply chain manager wants to have a common database system for both external customer and 

internal employee for integration purpose and information related to forecasting. Today all work is done 

manually in Excel sheet.  One sales manager has reported that some times he wants to find out how many 

components a production process needs to produce one product. He continued that one complete product 

might have ten components and if there is any component missing then he can not get that kind of 

information without interacting with the supply chain manager personally. To find out information about 

product and manufacturing process he always needs to go to logistic supply chain manager. What he is 

thinking is that if they can adopt one common database where all information available is related to 

products manufacturing and availability then he does not need to go to the supply chain manager to get 

this information. He could get this type of information by accessing the database directly from his own 

computer which can save time and enable an accurate forecast.  
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Planning of Suppliers: 

 

When it comes to the supply side, the company have a long lead time to receive components to their 

production. It is because many suppliers are located out of the country and this increase the lead time. The 

company wanted to have its supplier closer to their production in order to reduce the lead time. They also 

have some Swedish supplier but even though they are located closer to their production site, they still have 

longer lead time to get deliveries, as example they get plastic and metal tubes from one supplier located 60 

kilometres distance from the company. It is very close and it gives them a chance to get fast delivery. But, 

here they are facing another problem. The supplier is producing tubes of different diameters (30, 40 and 

50 mm) batch wise. If Natumin is producing products which needs 30 mm diameter tube and 

simultaneously supplier is producing tube container of 30 mm diameter, then the lead time is very short. 

But it may happen that Natumin is producing product which needs 40 mm diameter tube container and the 

same time the supplier is producing 30 mm diameter tube containers. In this case Natumin has to wait for 

the new batch period of 40 mm tube containers produced at the suppliers plant. After confirmed order, 

supplier puts new job into production line in waiting. This supplier’s production is based on a ‘Make to 

order’ principle.  This situation creates long lead time even though supplier is located close to the 

production of Natumin. The supplier can neither use their production capacity effectively due to none 

sharing of Natumin’s production plan nor plan the own production effectively. 
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Figure 4.3: Information flow in Forecasting system of Natumin AB 

 
 
 

                   
 

 
Figure 4.4: Demand forecasting system connected with other system in absence of MRP system 

( source: http://www.estepsoftware.com/Replenishment.htm  ) 
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4.3    Case Study III:  Munksjö Paper AB 

Munksjö AB is a paper producing company. The company markets concentrated selection of high value-

added paper products. The company have five product areas i.e. Decor Paper, Electro technical paper, thin 

paper, Spantex and Pulp. Their products are basically used in flooring, kitchen furnishings, furniture, walls 

and other interior furnishings. Today the company turnover is approximately 4.5 billion SEK and it has 

about 1,500 employees all over the world. The company has a production facilities in Germany, Spain, 

Italy and the USA together with Sweden (Annual report December 2005). 

 

Sales Forecasting Process  

 

Since our purpose is to study how the demand forecasting process works in different companies we 

interviewed Munksjö to find about their forecast process. This company have fewer products than other 

companies interviewed and they are processing only paper products. Naturally they are producing 

different kinds of papers but they have still few products compared to other companies. In order to 

understand the Munksjö forecasting process we have interviewed sales staff and other middle management 

people. Munksjö has adopted an ‘independent approach’ in its forecast. The overall forecasting process 

starts with the separate forecasting from each and every department within the company. From this bottom 

down approach, each department makes its own yearly spanning forecast. All individual forecasts go to 

the central division manager and administrative chief. Those are the persons who make the overall 

forecasting for the whole company. Later this data is presented to the chief executive officer in the 

company and he is the person finally approving for the coming year’s budget. He also receives forecasting 

data from all other divisions within the company for final approval. When looking at Munksjö’s 

forecasting process within the organization, we found that the administrative chief is the person who 

makes final forecast for the coming year after getting data from all departments. Both upper and middle 

management is actively involved in the process. In the beginning of September all departments in the 

company presents their data to the administrative chief and he puts together all data for further processing 

and present action to the Chief executive officer.  

 

When it comes to the sales forecasting, the sales depart must creates the order flow for each and every 

separate product. In this process the sales manager looked at the historical sales data for the particular 

product. They also look at each and every customer’s performance in the last year and based on that they 
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create the order flow. With this internal collection of data they also get some external collection of data. 

They try to have close connection with their agents located in different markets world wide. These agents 

provide them past sales data and also expected sales for coming year. The flow of information from their 

customer is also the main source for making the sales forecast for the coming year.  

 

Sales Forecasting System 

 

Munksjö is using Movex ERP system for the forecasting purpose. Their forecasting system is based on 

LAN (Local Area Network) and it has been running in the process since 2000. It is developed by the 

Movex Intentia. It is integrated with their MRP (Material Resource Planning) system and hence the results 

could be electronically transmitted to the MRP system for production and inventory planning. It seems 

like the present system is flexible and any input related to the forecasting is electronically transmitted to 

the corporate management information system and the other way around. These facilities make the system 

efficient and accurate. But the system does not have any access to the systems of suppliers, customer and 

customer’s customers through EDI (Electronic Data Interchange). It is an Internet based system that has 

some limitations from the customer’s point of view. By using the present system the customer can only 

see what they have ordered and what has been delivered but they could not do any changes in the forecast. 

 

All information like orders, sales, demand, price changes, market research information, economic 

information and past forecast accuracy is put into the forecasting system by MIS. The present system also 

has capabilities to interact with other system. The present system in Munksjö sounds to be simple by 

means of process and making adjustment to sales forecast directly in the system. All personel have access 

to the forecasting system in order to review but they can not make any changes. Only upper and middle 

management people have the right to make changes in the forecast. It is reported by the forecast 

developers that the company is satisfied with its system but there are some areas where management 

people are facing problems. Some of them relate to when personnel receive data from company’s agent 

and this data is based on prediction. In this case it is necessary that they should check twice before they 

make actual forecast. This process takes a long time and the time frame for them is short to make final 

forecast.  
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Sales Forecasting methods and Techniques  

 

We observed that the market environment for Munksjö is stable and the basic demand pattern does not 

change significantly from year to year. This made them choose a historical method as the best option for 

their forecasting process. As we know that the company is making order flow for different products group 

by different market then it is obvious that they are also making forecast for different product based on 

geographic areas. Since they apply different price strategies and demand for different market, they are 

using time series technique year by basis in which they also include their agents or customers expectation 

in the forecast. Munksjö never produce against forecast and production is fully based on customers order. 

 

Sales Forecasting Performance Accuracy and Satisfaction 

 

When it comes to satisfaction, it seems that the company is fully satisfied with its forecasting systems 

performance and they do not evaluate the accuracy of sales forecast. The only problem they are facing in 

this process is the time frame for making the forecast. They make forecast from August to August and at 

the end of September each department need to hand in its forecast to the administrative chief.  Due to less 

people working in the month of August it is difficult to get quick reports from every department at the end 

of September which prolongs the process longer and delay in the production schedule may occur. 

 

Problems 

 

Seasonality and trend are the two most common factors which are affecting the accuracy of the 

forecasting. According to the forecast developers in the company these factors also have affected the 

forecast of the company but it did not impact to a large extent at the end of the year. The reason behind is 

that when they have fewer sales in some markets, at the same time they have managed to get better sales 

in other markets. This situation gives them chance to achieve the overall goal which they prepared for 

coming year.  

 

Planning of Suppliers 

 

Today the company has two main suppliers one of them is supplying cores on which paper product are 

wound upon and the other is supplying pulp which is raw material to create paper. Other necessary things 
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they need during production are the water; but since the factory is located close to water, they do not have 

a problem for sourcing of it. The core supplier has four weeks lead time and to get pulp into production it 

takes just six hours which is the shortest lead time we have identified among the companies interviewed. 

The pulp is delivered by a sister company. Deliveries from suppliers are made by third party logistic 

providers by a yearly contract. In between the year if there is new huge demand in focus sight, they have 

the possibility to adjust to the new demand easily. Even though they have a production limit, they have a 

margin in production to adjust with customers demand.  

                    

                      
Figure 4.6: Demand forecasting system connected with other system in presence of MRP system. 

(Source: http://www.estepsoftware.com/Modules.htm ) 
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4.4    Summary of Empirical findings  
 
Sales forecasting process 

 
Husqvarna AB Natumin Pharma AB Munksjö AB 

Company Type Manufacturer of 
consumer and industrial 
product 

Manufacturer of 
consumer specialty 
products 

Manufacture of consumer 
and industrial product 

Functional departments 
involved in the development 
of sales forecasts? 

Planning, sales 
forecasting 

Logistics Planning , Sales 
forecasting, Production, 
Financial, laboratory,  

Approach is used to develop 
sales forecasts 

Concentrated Concentrated Independent Approach 

middle management's role Actual involvement Actual involvement Actual Involvement 
Upper management's role Combination of actual 

involvement, reviewing 
and approval. 

Review only Reviewing and final 
Approval 

Department responsible for 
managing inventory? 

Production Production Production 

Clarity in forecasting process  Clear and simple Clear, simple and 
primary leveled 

Simple and Structured 

sales forecasts developed and 
reported in: 

Units only Units and then 
converted in SEK 

Units and then converted in 
SEK 

What is forecast? Distributor’s orders Sales Distributors order and 
information from agent 

length and variability of 
production lead times 

2 weeks on average 1 day 4 week 

length and variability of raw 
material lead times  

3-4 months 2 -12 months 6 hours to 4 week 

Are products primarily made 
to order or made to forecast? 

Made to forecast Made to forecast Made to customer order 

Shelf life for your products? 3-50 yrs based on use 3 yrs Many years based on good 
storing facility 

Whether forecasting process 
is same for different 
countries? 

Yes Yes Yes 

Whether management is 
satisfied by present approach? 

Yes 
 

No Yes 

At the beginning how 
forecasting process begins? 

Develops by Computer 
system 

Develops by Sales 
force. 

Developed by sales people 

Is the business plan based 
upon the sales forecast or 
sales forecast based upon the 
business plan? 

Business plan based on 
Forecast 

Business plan id partly 
based on forecast 

Business plan based on 
forecast 

Whether own logistics used 
for transportation? 

No, TPL is used for 
various activities 

TPL is used for 
transportation 

TPL is used for 
transportation 

Is performance evaluated? No No No 
Is budget sufficient for 
system? 

Yes Yes Yes 
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       Sales forecasting system 
 

 Husqvarna AB Natumin Pharma 
AB Munksjö 

Forecasting system Replenishment Microsoft Excel Movex 
How long has each been in use? 6 yrs 1 yr 6 yrs 
Is your forecasting system on a 
Distributed Data Network? 

Yes Yes Yes  

Is your forecasting system on personal 
computers, a mainframe, or both? 

Mainframe and 
computers 

Personal computer Mainframe and 
computers 

Who developed software? Pdb (Sweden) Self made Movex (Sweden) 
Is the input to your forecasting system 
electronically transmitted from the MIS? 

Yes 
 

Yes Yes 

With what other systems does the 
forecasting system interact? 

Sales company 
database 

None Sales company 
database 

What information is input from the MIS 
to the sales forecasting system? 

Orders Demand, sales, 
price changes, 
promotional 
information 

Order, sales, 
demand, price 
changes, market 
research 
information 

Does the sales forecasting system have 
access to suppliers? 

Yes 
 

No No 

Does the sales forecasting system have 
access to final customers? 

No No No 

Does the sales forecasting system receive 
demand information directly from 
customers? 

No 
 

No No 

How easy is to adjust forecast? Very easy Very easy Very easy 
Which functional personnel have access 
to the sales forecasting system to review, 
but not make 
changes, to the forecasts? 

All departments 
Except forecasting 
department 

All departments 
except logistics 
department 

All departments 
except sales manager 

Which department/s have access to the 
sales forecasting system to make changes 
to the forecasts? 

Forecasting 
department 

Logistics 
department 

Sales department 

Is forecasting system differs country 
wise? 

No No No 

Is output from forecasting system 
transmitted electronically to DRP/MRP? 

Yes MRP is not 
available 
 

Yes 

 
 
 
 
 
 
 
Sales forecasting method – technique, Performance, accuracy and satisfaction  
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 Husqvarna AB Natumin  Pharma 
AB Munksjö AB 

Sales forecasting method-technique 

At what level of product detail do you 
forecast? 

SKUL SKU SKUL 

For what forecast interval do you forecast? Yearly Quarterly Yearly 
For what time horizon do you forecast? 12 months 12 month 12 month 
For each of the levels, intervals, horizons, 
what forecasting technique is used? 

Historical methods 
and Regression 
analysis 

Historical methods 
and regression 
analysis 

Historical 
methods and 
regression 
analysis  

How credible are the subjective technique 
values you receive from:  

Channel members Sales people Sales people and 
agent 

Sales forecasting performance 

Are performance statistics weighted by 
volume? 

No No No 

What graphical reports are available? No No Yes 
What criteria are used to evaluate 
effectiveness of forecasting? 

No such criteria used Accuracy Accuracy 

Forecasting accuracy and satisfaction 

Do you evaluate the accuracy of your sales 
forecast? 

No Yes No 

What criteria do you use to forecast 
accuracy? 

Total sale Total sale Total sales and 
historical data 

Please evaluate your accuracy criteria on a 
scale of 1-5, 1 being very accurate and 5 
being not very accurate. 

1-2 3 2-3 

What is most important to you when 
evaluating the satisfaction of your current 
sales forecasting 
process?  

No reports of 
forecasting errors 
from other managers 
and  

NA No reports of 
forecasting error 
from other 
managers 

Please evaluate your management 
satisfaction criteria on a scale of 1-5, 1 
being very satisfied and 5 being very 
unsatisfied. (How satisfied are you with 
each of the above items?) 

1 3-4 2-3 

Are you getting out of your sales 
forecasting process what you expected 
based on the inputs? 

Yes No Yes 

How satisfied are you with the adaptability 
of your sales forecasting process?  

Yes Yes Yes 

 
Table 4.1: Summary of empirical findings
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Chapter 5:    Analysis  
 
“It wasn’t curiosity that killed the cat; it was trying to make sense of all data curiosity generated.” 
( Harcolm )  
 
Our study purpose is to analyze the forecasting process, system and methods of forecasting. Hence in this 

chapter, we will analyze the collected data using theories discussed in the literature review. As 

performance measurement is an integral part of any managerial process, we will also analyze that. Next to 

this analysis we will propose possibilities of improvements in the present forecasting system. For the 

proposal of improvements we will concentrate on problems reported by the forecast developers and 

managers.  

 

5.1 Analysis of Sales Forecasting Process  
 
 
Husqvarna AB is a manufacturer of both consumer and industrial products with world wide maximum 

market share in their industry. To achieve profitability with quality they work with a complex mesh of 

suppliers throughout the world. The lead time for raw material deliveries from suppliers in the Far East, 

production lead time, order initiation and seasonality of the Rider product group forces initiation of 

forecasting process starting 12 months in advance.  Natumin Pharma AB enjoys maximum share in the 

pollen extract based products in the whole world. They are represented by sales partners in many 

countries. Seasonal raw material, wide product range, numerous suppliers and shipping time forces 

initiation of forecasting process 12 months in advance. Extracts of pollen grain are highly seasonal which 

affects the forecasting process the maximum. Munksjö AB works only with a small net of suppliers with 

short lead time for raw material and nearly stable demand pattern. But the longer shipping time and the 

operations worldwide leads initiation of forecast before one year ahead. Dependency on information from 

sales partner decides the forecasting process. Further the production lead time plays important role in this 

process. Munksjö AB can satisfy unfortunate orders more easily than Natumin and Husqvarna due to a 

lean production system and hence forecasting affects production less than other companies in the study. 

Husqvarna and Munksjö consider distributors orders as a base for forecast, where as Natumin considers 

individual forecast from sales people as a base to develop the final forecast. No one uses the point of sales 

information for developing forecast. This limits forecasting by means of the information visibility. 

Husqvarna and Munksjö consider ‘orders to be fulfilled’ as forecast where as Natumin consider total sale 
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(in SEK) as forecast. Hence Natumin can be flexible in adjusting sales between ranges of products in 

order to achieve the decided goal which is a common strategy in the pharmaceutical industry. These 

observations match with discussion in 2.4 which conclude that the environment decides the forecasting 

process flow. This flow depends on product type, market share, business structure and wideness of 

company operations (Mentzer & Moon, 2005). 

 

Both Husqvarna AB and Natumin Pharma AB have used a concentrated approach and Munksjö AB has 

used an independent approach towards forecasting generation. Due to an independent approach Munksjö 

AB have less communication, no coordination and no collaboration towards maximum accuracy. This 

causes diminished planning. As discussed in 2.6, it seems that less team work can not make effective 

forecasts. This conclusion could be applied to Husqvarna and Natumin Pharma which uses a concentrated 

approach. Concentrated approach allows them more communication via e-mails, frequent meetings but 

when it comes to the functional integration and collaboration between different departments, it may not be 

achieved due to this approach as the person who initiates forecast may not be expertise with all managerial 

functions. This is the case in all three companies, where forecast developers do not have the experience of 

all functional departments. According to Mentzer and Moon (2005), ideal forecasters should bear ‘Cross 

functional approach’. These observations can be co-related with findings stated in chapter 2.6 by Steen 

(1992); Kahn & Mentzer’ (1994); Mentzer & Kahn (1997) which indicates that communication between 

different departments, coordination between forecasting process by collaborative working helps to achieve 

an accuracy and efficiency in forecasting. Further more necessity of the team work has been observed in 

all three case studies. Considering these company environment, for Husqvarna and Munksjö we propose  

consensus approach and for Natumin negotiated approach. In consensus approach, separate committee 

will look for the forecasting function. This committee needs to contain at least one representative from 

each department. This will help to prepare the best methodology and process of forecasting as each 

representative can add necessary things as per requirement of that department. Maximum communication, 

collaboration (to use maximum relevant information) and coordination can be achieved by working 

together towards the same goal. A consensus approach may help to reduce an ‘Islands of analysis’ and 

lead to build single forecasting infrastructure. The management personnel in Natumin are fewer in number 

and hence can not adopt a consensus approach though its ideal one. Negotiated approach will help them 

to achieve same benefits and no need to hire extra personnel. These results can be proposed from keys, 

‘Communicate, Cooperate, Collaborate’ and Eliminate islands of analysis’ from the seven keys of 
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forecasting management given by Mentzer and Schroeter (1993), Moon, et al (1998).  [See chapter 2.7.2 

seven keys] 

 

 The middle managers in all three cases are participating in the actual forecasting process. In these cases 

we have observed that the middle management work closer with the suppliers and retailers than the upper 

management. Though it is so, top managers may add their experience while preparing forecast for more 

accuracy. The top management from Husqvarna and Munksjö participate in development and reviewing of 

the forecast. Where as top managers from Natumin are restricted to reviewing developed forecast only. In 

such case the forecast developers may get helped by the top management’s experience due to working 

closely. Mentzer and Moon (2005), indicates same results which are stated in chapter 2.7.1.  

 

Husqvarna and Munksjö have used an approach of forecasting demand and planning supply of raw 

material and the production based on forecast. This approach is known as the base of forecasting function 

and as per survey findings by Mentzer and Schroeter , (1993); Moon et al, (1998), maximum companies 

are using the same to achieve maximum efficacy. This is one of the keys toward successful forecasting 

management. [See chapter 2.7.2] Natumin Pharma though using this approach, does forecasting for the 

sake of purchasing but production is not based on forecasting. Hence stockouts have been observed 

frequently while responding unexpected orders in the case of Natumin more than other companies. A 

capital strain has been observed during such orders, due to unexpected and urgency shipping costs have 

increased. According to Mentzer & Moon (2005); Armstrong (1983). [See chapter 2.3] it seems that the 

forecasting need to be integrated with other managerial functions to prepare best strategies and the 

capacity plan.  

 

When it comes to the actual forecasting process all three companies have clarity in instructions of 

forecasting. The forecasting process is very clear and well defined by means of functional responsibilities. 

Clear responsibilities help to divide the complex task into the several sub tasks which helps to perform the 

whole process effectively.  

 

We have observed that the forecast developer from Natumin Pharma has a deep understanding for the 

forecasting as managerial process where as forecast developers from Husqvarna and Munksjö consider 

forecasting nothing but a computer function and consider that the forecasting process is a primarily 

computer system activity. More focus has been put on the computer system than controlling and 
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management of a forecasting process. Further the managements of Husqvarna and Munksjö consider 

planning and forecasting as one and the same while preparing strategy. We propose that they may prepare 

environment where forecasting will be considered as an important management process. To establish 

accuracy within this process, forecasting committee may be prepared. The plans should be prepared 

according to forecasts and goals should be distinguished from forecasts. Same results have been discussed 

by Mentzer and Schroeter (1993) and Moon et al (1998). [See 2.7.2].  It seems like no forecast developer 

have professional certification in forecasting or special training in forecasting. We propose that company 

management may train these forecast developers to understand how to use the system effectively and how 

to use different information available to maximize accuracy. 

 
5.2  Analysis of Sales Forecasting System 
 
The sales forecasting system needs to be an integrating entity which should integrate the process of 

forecasting, the method of forecasting and the computer system. We have been noticed that managers 

from all three companies think that forecasting is a function of computer rather than an integrated 

function.  

 

Except Natumin Pharma, other companies are using sophisticated software system for forecasting. This 

help to incur more accuracy due to use of sophisticated methods together for forecasting. This is according 

to ‘principle 4’ stated by Mentzer and Bienstock (1998) from 2.8.1 which asks to use suite of forecasting 

methods like time series, average and exponential smoothening at the same time. Software customization 

gives flexibility to forecaster with respect to selecting best method for different products which helps to 

increase accuracy. According to Batchelor and Dua (1995) and Armstrong, (2001) to use a wider 

perspective at least five methods should be used in forecasting software. Natumin Pharma uses only single 

method for both seasonal and non seasonal products. This may affect accuracy of forecasting and planning 

efficiency as well. This situation talks about ‘principle 5 and 6’ stated by Mentzer and Bienstock (1998) 

from 2.8.1. Different business structure and environment demands different forecasting techniques. 

Natumin Pharma needs time series methods for seasonal products where adjustment is possible when 

needed. Simultaneously Natumin system needs regression method or exponential smoothening when it 

comes to non seasonal products. Natumin may use regression in second step after time series methods to 

increase accuracy and hence time series and regression together with qualitative analysis will add 

accuracy. 
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The software customization in Husqvarna is done by discussing the needs with the IT department who in 

turn talks to software developers. Forecast developers are not indulged in this process and hence present 

system is having problems due to which system can not differentiate between seasonal and preseasonal 

orders while fulfilling it. This is because the needs belonging to the user of the system are not mirrorified 

in the process of customization.  Munksjö AB and Natumin Pharma have systems which are not 

customized. Natumin uses non customized Excel sheet. This situation talks about ‘principle 2’ stated by 

Mentzer and Bienstock (1998) form 2.8.1. All companies in study should use software which will fit in 

present system and help to solve problems. When company tries to fit the culture in the chosen software, it 

goes away from its routine working style which may affect planning and strategy. Furthermore when 

changes occur as need of time, these softwares if not capable of adjustment affects by means of capital 

loss and accuracy of forecasting/planning.  

 

Except Natumin Pharma, other companies have their forecasting system on mainframe and personal 

computer based on LAN. Natumin have it on only one computer owned by forecaster. Situation in 

Natumin talks about ‘Islands of analysis’ discussed by Mentzer and Bienstock (1998).Due to such system, 

the users of forecasting system like functional managers of marketing, finance and sales can not access it 

electronically while planning their activities. Manual data entering may cause errors in planning and give 

rise to possibility of preparing individual forecasts. The things reported are affecting effectiveness in 

forecasting and may cause inefficient planning.  

 

It seems like all forecast developers interviewed knew a little about system and principles of functioning. 

But it seems that all of them have well understood how to use it towards developing forecast using 

personal experience and learning historical trends within industry. This emphasizes ‘Principle 3’ stated by 

Mentzer and Bienstock (1998) of 2.8.1. Final fruit of the forecasting system is an accurate forecast which 

every system is capable of deriving. All forecasters seem to have good experience of forecasting. We 

hence conclude that, personal experience used together with forecasting system adds accuracy. 

Knowledge of forecasting methods adds advantage in this process. 

 

When considered the system architecture, all companies has been reported to have a closed system 

architecture which is not ideal. An information flow throughout the system is seen as soul of the 

forecasting and reported by Fisher (1997); Tan and Wang (2001) and Lee et al. (1997). All of three 
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companies have an electronic integration between MIS and forecasting system internally. All systems uses 

order information, historical demand information and other information like promotions from MIS 

directly. This elevates accuracy level of the forecasting system as it skips manual entering of data. Except 

Natumin Pharma, the present forecasting systems are integrated with MRP system electronically. This 

helps to plan inventory with respect to the purchasing and replenishment electronically with correlation to 

the forecast. One may skip manual entries by this and may reduce errors in process. ‘System disconnects’ 

and ‘islands of analysis’ could be reduced by electronic integration.  

 

No observed forecasting system is integrated with retailer’s or customer’s information system. POS data 

has not been used for the forecasting. Where as orders from distributors, sales company estimates has been 

considered as the base of forecast. One can not see the real time demand which is a very important entity 

towards forecast. When invisibility of information occurs throughout a supply chain, each level prepare 

forecast based on orders from preceding member and hence buffers increases at each level. This causes 

bullwhip effect which has been observed in Husqvarna and Natumin Pharma. Extra inventory causes the 

capital investment and an ineffective planning. These companies may integrate retailer’s information 

system with EDI to company’s central database in an open server structure to increase visibility. Use of 

POS information will help to increase the accuracy of forecasting. Same results have been discussed by 

Lee et al. (1997) while discussing ‘Bullwhip effect’.  P&G used POS data from Wal-Mart to increase both 

responsiveness and profitability together with VMI strategy. Forecasting using POS data helped them 

while preparing the replenishment strategy and hence the planning. 

 

When it comes to an integration of information system with suppliers, only Husqvarna have one sided 

partial integration with a few customers. Husqvarna can see suppliers planning to prepare own production 

plan, but not vice versa. Husqvarna does not want to share their production plans with other suppliers due 

to fear of sharing price structure with suppliers. Natumin and Munksjö do not have any integration with 

any supplier. As discussed in ‘principle 1’ by Mentzer and Bienstock (1998) (see 2.8.1), integration of the 

information system and databases of suppliers with MIS and company database electronically with EDI 

may be used towards information visibility. Two way information data sharing can be useful from both 

sides. Suppliers can see forecast of manufacturer and prepare their forecast for their suppliers to achieve 

timed deliveries and scheduling production for future. Husqvarna always found it difficult to get 

components in case of seasonal orders. This can be reduced by sharing forecasting, orders and production 

plan with suppliers. Suppliers can plan their production with this data to satisfy demand at any occasion. 
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Natumin Pharma has faced problems with tube containers several times. The supplier of tube container 

produces different sized containers in periodic cycles. Due to this Natumin may not always get the needed 

container size. Increased time causes irritation of distributors. Sharing information may increase QR and 

ECR. Lack of transparency in information plays an important role in the change of demand towards 

maintaining buffers. Isolation of different layers causes non coordination. Information sharing will help to 

decrease uncertainty and will help to optimize different variables like planning cost. Hence we conclude 

that an open system architecture proposed by Mentzer and Bienstock (1998) would be an option for these 

companies. 

 
5.3    Analysis of Sales forecasting method or technique 
 

Husqvarna AB, Munksjö AB and Natumin Pharma AB start their forecasting process with a qualitative 

process. In this Husqvarna collects most information from its distributors and sales channel people. 

Natumin collects information from its sales people and retailers. Where as, Munksjö collects information 

from its agents from different countries. This flow of information is matched with the historical data 

present with company. It seems that all three companies have used only historical method or time series 

method. The reason to use this method is that those companies have lots of data from past sale. This 

observation could be matched with suggestion by Ballou (2004) who says ‘when a reasonable amount of 

data is available, projecting this data into the future is best way for forecasting’.  

 

The time horizon for all three companies to make its forecast is one year. When it comes to preparing this 

forecast, Natumin is the only company who prepare its forecast quarterly. The reason behind is that they 

are selling consumer products which are affected by seasonality. For example, the market of sun screen 

lotions is good in shiny summer but may not be constant in a dull summer. That may be the reason why 

they are using three months interval to preparing forecast. The same thing is happening with Husqvarna 

but the difference between these two companies is that if Husqvarna’s product not sold in the market it 

can be easily sold in the next season. If product is not sold in the market for Natumin then it will be a 

problem because some products have a certain expiry date. When it comes to Munksjö they are producing 

against customer order not against forecast thus this factor did not affect in the same degree as it did for 

the other two companies.  
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Basically a historical method is the most appropriate when demand is stable but our study shows that 

demand is not always stable for the companies. Seasonality and trend is affecting the companies demand. 

As Mentzer (2005) said in 8.5 that it is not possible to forecast every product in a same time series 

technique and that is why we need different time series technique for each product. The question is now 

what is the best method or technique for those companies according to their demand and product 

categories. They could continuously use the historical method but with this technique they should also 

acquire an adoptive historical method. According to suggestions by Chopra and Meindl (2001), mentioned 

in 8.5, a company should regularly update estimates of level, trend and seasonality.  It means that 

companies need to update its forecasted data in regular interval to get accurate forecast. An adaptive 

method could be one option to get accurate forecast in the future for Husqvarna and Munksjö. Today they 

do not update this data in regular intervals like Natumin.  

 

As we have understood that these companies are putting lots of internal effort to make forecast and 

forecast is always done by people who have long experience on working with this. At least this is the case 

for Husqvarna and Natumin because Munksjö’s forecasting process involve almost every department. 

Munksjö has adopted bottom up approach and that is why they are very close to the Delphi method in 

some degree. For the companies Husqvarna and Natumin the Delphi method could also be useful. In this 

process they can create a group of expertise from different departments and give them time to write down 

their questions being investigated about forecast of product and sales. Later according to suggestion by 

Mentzer (2005), answer could be summarized and divided between all expertises in the group. After 

getting summarising the answer each member of group re-evaluates its forecast and submit new forecast. 

With this, they should clarify the reason behind changing his or her forecast. Because Delphi method 

brings the human judgments, intuition, surveys and comparative technique, it is good to adopt in the 

forecasting process. During the study, we found that Munksjö does not have any contact with end 

customer and they only get information from what their agent in different countries are providing them. 

Same is for Husqvarna and Natumin. They also do not forecast from end customer. We realized that 

information about customer satisfaction is very important to consider while creating forecast. As, Ballou 

(2004), has argued ( see 8.5)  if customer service is known to have positive effects on sales, then by 

knowing the level of customer service provided, the level of sales can be projected.  

 

A company like Natumin where the sales people has the most important role could miss sales targets. It is 

clear that sales people are always looking forward and want to sell more in his area. They provide the 
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sales data after collecting data from its distributor or dealer which became the base of the total forecast 

data to their chief. Sales people are often expecting that they are going to sell more and it may happen that 

the information they have provided is not accurate enough at the end of the day. Not meeting sales goal 

may be the result of an environmental factor. 

 

Use of combination of methods and techniques could be the other option. Generally in short term, (less 

then one year) combining forecast methods has shown good result in other research.  The method we have 

discussed in the theoretical part fits to the companies who make its forecast for one year or more than a 

year. Both Husqvarna and Munksjö are making their forecast for one year and that is why they are using 

this historical or time series method for making its forecast as only option. The case of Natumin is 

different because they are doing everything manually in excel sheet. Sophisticated system has not been 

taken place and that is why they need information updating regularly. If they acquire one sophisticated 

system, it will be easier for them to prepare the forecast. They can also save the administrative time to 

make its forecast and also use different methods for different products according to its demand and 

behavior. But how those companies are measuring its forecast that is another question of our research. 

Here below we are going to analyze the measurement process.      

 
5.4 Analysis of Sales Forecasting Performance measurement and satisfaction 
 

‘What gets measured gets rewarded and what gets rewarded gets done.’ Since our purpose is to study the 

forecasting process and as it is needed to measure the accuracy of any managerial process, we tried to 

analyze the sales forecasting performance measurement process of all three companies’. It seems that 

these companies do not use any statistical data or graphical report to measure its forecast accuracy. We 

also identified that there is only one common criterion to measure its performance which is the total 

annual sales for all these companies. We found out that these companies have market in international level 

and hence they prepare the forecast for different regions and country wise. While measuring the accuracy 

of the forecast, the management does not bother much about performance from one particular region or 

country. Instead, they bother about total sale from all the markets and countries. They match this data with 

the data which they have predicted and projected in the starting of the period. It is possible that companies 

may have bad selling figures in one particular region, but at the same time they may have better selling 

figure in other market during the same year. This situation brings accurate data close to the forecasted data 

and gives them overall satisfaction.  
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Husqvarna is the company who has a better position to measure its forecast for different countries. The 

reason behind is that they have access to a joint database between sales companies and themselves. This 

make it easier for them to follow every sales company’s performance and make the forecast based on that. 

The sales company does provide data two times during the year. The first time as a seasonal forecast and 

the second time as an actual demand data. The Rider department in Husqvarna starts the manufacturing 

process according to the forecast. That is the reason for realizing that it is most important for them to have 

some kind of measurement criteria in order to measure the accuracy of the forecast. Munksjö AB 

production is based on customer order and they never produce against forecast that is why the accuracy 

criteria for them is equal to the total budget.  

 

Husqvarna is the company which rated satisfaction level one to two in one to five scales. It means they are 

satisfied with their existing forecasting accuracy level. The Rider department at Husqvarna starts the 

production based on pre-seasonal data. They can access and view the performance of all sales companies 

via joint database. This information they are mixing with historical data and start its production based on 

that new data. At the same time we also find out that they never draw back access product from the market 

and that is why it is easy for them to calculate its performance positively. Good source of informationand 

a push product strategy to market are two main reasons that they get positive result. That is the main 

reason we can see that they are rating its forecast accurate and having a great satisfaction level. But we 

consider here, if product is not sold and stored in the sales company’s warehouse or access product sold at 

less price at the end of season could also count as bad forecasting. This is another way to round loss of 

revenue. That is why we want to propose that there is an area where they still can improve to make its 

forecast process better and more accurate. Since, they have wide range of product and different customer 

demand specification from different countries, the task is really difficult for them but still manageable via 

use of different measurement method which was discussed in paragraph 2.10.  

 

Munksjö rated its level of satisfaction in one to five scales two to three. It means they consider its forecast 

accuracy neither bad nor very good. The reason is the same that we have explained above in the case of 

Husqvarna. They also count the overall sale to check accuracy level. Also Munksjö have both negative 

and positive sale figures from different countries but overall data is close to the projected data. This gives 

them some satisfaction. On the other side the company has a dilemma either to sell more products at  

lower price and use full capacity of production or sell less in high price and not use the full capacity of 
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production. This dilemma can also affect the forecast process. Basically, their forecasting process starts 

with making a separate budgeting from different department. If there is not a clear price strategy within 

the company then there is a risk that different department can produce false data. This data could be the 

cause for bad forecasting at the end of the day. 

 

Natumin rated its forecast in level three in a one two five scales. It means they seems to be leaning down 

to more errors. It is clear that their forecasting process is done by manual work and role of system and 

technology is missing in the process. Sales people is the main source for forecasting if they produce wrong 

data or overestimate its capacity then there are risks for bad forecasting. But they are also rating overall 

result to measure the satisfaction level like the other two companies. We conclude that Natumin needs to  

adopt sophisticated system and may use method which include graphical and statistical reporting, different 

seasonality, trend and past performance This may help Natumin to increase accuracy level of forecasting   

 

So far it is clear that these companies are using historical methods. With this method they can combine 

different kind of technique to measure its forecast. According to suggestions by Mentzer (2005), 

(paragraph 2.10) companies may use three dimensions while measuring the performance accuracy of the 

forecast. They are: accuracy, cost and customer satisfaction. Furthermore techniques like Actual Measure 

may be used. Actual Measure is checking error between actual sales and forecasted sales. Companies may 

use performance measures like Mean error, Mean absolute error and Mean absolute percentage error. Here 

mean error technique is suitable for all three companies but Mean absolute percentage error is more 

suitable to the Rider department in Husqvarna since they have different products and market in the world 

wide. When we investigated the satisfaction level of management people we found out that management 

people in Husqvarna are well satisfied with the process. Management in Munksjö is also having the 

satisfaction level in the middle of the scale but Natumin management level is not satisfied at all with its 

existing process. This indicates that some kind of reengineering is necessary to get satisfaction and 

accuracy in the forecast which make performance better. What are the reasons that they are not satisfied 

we have already discussed earlier. But all three companies are positive with the new adaptability in the 

sales forecasting process. 

 

Smith, Herbig, Milewicz and. Golden, (1996); Chopra and Meindl (2001) says no forecast is right and 

hence presence of error will be there always but error should be in  acceptable / tolerable range  

 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 111 

5.5 Improvement in present forecasting system of Husqvarna AB 

 
In order to improve present business process, it is needed to rethink the present business process. It is 

based on IT and changes occurring in process environment. Process rethinking and improvements helps 

companies to become more customers focused and responsive to changes 

We have observed main the pitfalls of the forecasting system (see fig. 4.1) as follows: 

1) Forecasting is based on orders from sales companies but not from retailers which indicated by 

presence of bullwhip effect 

1) There is no information visibility across all supply chain partners 

1) Planning and forecasting is done centrally and not collaboratively 

1) Software system lagging in forecasting demand for new products 

1) Software system have some pitfalls due to which system can not differentiate pre seasonal and 

seasonal orders while fulfillment of them 

Consider the value chain of Husqvarna which is shown in figure 5.1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.1: Value chain of Husqvarna AB  
( Prepared using SAP Business intelligence solution composer ) 

We are focusing on ‘Supply chain planning’ which deals with demand and supply planning in this case.  

Husqvarna lacks information visibility in its supply chain. We propose for them to have an integration of 

databases and systems of channel partners. Together with this they need a more customized software 

system which includes the needs and demands of forecast developers. In order to improve the forecasting 
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accuracy, Husqvarna needs to plan and forecast collaboratively with the supply chain partners. By using a 

sophisticated system Husqvarna the lower working capital and the accuracy of forecast will be maintained. 

Use of sophisticated DSS is needed in Husqvarna where management decision making will be supported 

by a software system.  These goals could be completed by Enterprise Resource Planning (ERP) and 

customized module of Collaborative Planning Forecasting and Replenishment system (CPFR). A detail of 

improvements which may be taken to increase accuracy of forecast under these modules are discussed 

below:  

Proposed improvements Using CPFR module: CPFR can be used to come over non visibility of down 

stream demand in supply chain. Husqvarna forecast based on information from dealer but not from 

retailer/customer. In CPFR each member observes their customer’s demand pattern and prepare an 

individual forecast. These forecasts collaborated together centrally by CPFR using sophisticated 

softwares. For ease of this we propose to integrate systems of different members of the supply chain all 

together using EDI. An integration of database and leveled access will give total visibility of true demand 

pattern through whole system. See figure 5.2.   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Figure 5.2: Proposed forecasting system overview for Husqvarna AB 
( Prepared Using SAP business intelligence Solution Composer ) 
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CPFR system will start with preparing the business plan together for deciding objectives and rolls of each 

member of the supply chain. Each member will prepare an individual sales forecast using customized and 

common software.  In this software, a suite of forecasting methods need to be used as mentioned in 

principle 4 by Mentzer and Bienstock (1998). See 2.8.8. An open system client server structure may be 

helpful towards this as discussed in principle 1 (Mentzer and Bienstock ,1998). See 2.8.8. Multiple factors, 

trends, and regression techniques can be combined to give more accurate forecast. These individual 

forecasts could be combined together to produce first collaborative forecast. This step would be done on 

web based softwares. The central forecast developer would be able to see and edit the data from 

collaboration members. The alert monitor structure may be used by which one can decide the data 

configuration for each partner. As discussed by Mentzer & Moon (2005), graphs may be used to 

understand and edit data at this stage. See 2.8.3. Qualitative data together with quantitative data will help 

to achieve better forecast accuracy at this stage. Once collaborative forecast is prepared, it will be shared 

with other channel member’s system. In the next step, point of sales (POS) data need to be used to do next 

forecasting at individual level. Planned promotions would be the most important factor considered at this 

stage. Simultaneously the demand planning will be carried out in ERP. This is conjugated to give a new 

forecast towards the second collaboration. In the next collaboration, system finds out items where 

difference is more than decided by channel members and again forecasting would be carried for this item. 

In this stage cancelled orders or new orders will be considered. Multiple forecasting will help to achieve 

more accuracy. Using second collaborative forecasting, actual orders are placed towards different 

members in the supply chain. One may use XML, EDI or xCBL format for this activity. The customized 

forecasting software and MFS together will differentiate the production order by means of date and 

supplier order number and it will get fulfilled by in ranking of placement at supplier. Business intelligence 

software may be used in conjunction with a quantitative data to help to reduce errors. Due to use of a multi 

method suite, this problem can be reduced. The forecasting activity structure in detail can be seen as 

shown in figure 5.3. In figure 5.3 one can see multi step model for forecasting which may be included in 

CPFR to increase accuracy. CPFR may help Husqvarna AB to achieve accurate forecasts, better services 

to customer and distributor, reduced buffers throughout supply chain, reduction in planning cost and 

efforts, reduction in replenishment time, improvement in sales, reduction of supply risk, reduction in 

logistics risk, more visibility of information through out supply chain and hence increased transparency in 

process. (SAP business intelligence Solution Composer. Version 2.9.4, 2006) 
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Upload historical data in individual 

Align data based on decided structure

Prepare combinations using trends and characteristics

Insert data files in live environment of database

Calculate proportion factorials

Integrate life cycle traits with above data

Carry out multiple forecasting

Use promotion data and revise forecasting

Plan and forecast interactively together

Prepare final forecast and deliver orders

Analyze forecasting accuracy

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.3:  Proposed forecasting model for Husqvarna AB 
Received from SAP business Intelligence Solution Composer  

 
Proposed improvements using ERP ( Enterprise Resource Planning ) 
 
ERP deals with an integrated data model. In the ERP, business is seen as a data system where different 

channel members use required data to smoothen their activities. By using ERP all channel members will 

get leveled access to each others database via a central database server. In this leveled access only the 

information which is needed for planning and forecasting will be shared based on requirements. Using a 

leveled access channel partners may hide their important information from others. The Husqvarna 

database may be integrated with all other databases of channel partners. The database of retailers can be 

integrated in order to use the POS data which gives an idea of the actual sale. Such integration with 

suppliers allow the supplier to plan his production to give best service to his customers. Similarly 

Husqvarna can use this integration to plan production and purchasing together. This will help to reduce the 
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bullwhip effect. Both the present system and a system with improvements of Husqvarna AB are shown 

below.                                           

 
Figure 5.4:  Present system with closed database structure with limited accessibility 

 
Figure 5.5: Proposed ERP structure for Husqvarna 
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5.6 Improvement in present forecasting system of Natumin Pharma AB 

 
We have observed the main pitfalls of forecasting system (see figure 4.3). They are: 

1) Approach toward forecasting is narrower 

2) Absence of customized sophisticated softwares for forecasting 

3) New product forecasting is not possible wit the present system 

4) No information visibility throughout the supply chain 

5) Present sales people do not have the necessary background 

6) Absence of MRP system 

7) Absence of integration in channel partners 

8) No information visibility 

Value chain of Natumin Pharma is shown in figure 5.6    .  

      
Figure 5.6: Value chain of Natumin Pharma AB 

( Prepared using SAP Business intelligence solution composer ) 
 

We focus ‘Time to Value’  region in this value chain as it contains the responsive supply chain planning 

which look towards maintaining revenues in increasing competition and extra revenue generation from 

optimizing supply chain variants. We need to consider sales forecasting, demand planning, safety stock 

planning, capacity planning and stock optimization during optimizing revenues. It is understood that these 

variants are basically related to the sales forecasting. We recommend that Natumin needs to have 

collaboration with their supply chain partners. The information flow throughout the supply chain is needed 

to flow two ways. The complete visibility of true demand throughout the system may help out to increase 

the accuracy of forecast. Natumin needs sophisticated and customized softwares to derive the forecast for 

the product range. The internal management needs to see forecasting as a managerial process rather than a 
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computer function. Material resource planning (MRP) system integrated with forecasting system may help 

to reduce stockouts and managing inventory. These goals and needs could be fulfilled by ‘consulting to 

company management’ and ‘use of Collaborative demand forecasting (CDF)’ with ERP. A detail of 

improvements which may be taken to increase accuracy of forecast is discussed below:  

.  

1) Consultation to Management: We have observed that the top management is not considering 

forecasting as an important function and hence it is not well developed. Forecasting is done for purchasing 

where production is done based on orders which are wrong approaches. Natumin need to do production 

based forecasting and purchasing based on production plan. This will help them to reduce an excess 

inventory which is one of the problems faced by Natumin. A ‘Concentrated approach’ needs to be 

changed to a ‘Negotiated Approach’. During this, different managerial departments will use data from all 

channel partners and retailers to prepare forecast and will negotiate towards final forecast. Sales people 

needs to be selected from pharmaceutical-marketing background and need to be trained for preparation of 

individual forecast by professional training. 

2) Proposed Improvements using Collaborative Demand Forecasting (CDF):  CDF can be used to 

come over non visibility of demand information from sales agency side. Natumin derives forecast based 

on individual forecasts prepared by sales people who are prepared considering sales company forecast and 

current orders. In the collaborative forecasting each member considers their customer demand and prepare 

an individual forecast. This individual forecast is then processed by the sophisticated –customized 

software system to prepare the collaborated forecast. This process is repeated twice at different levels and 

a joint forecast is prepared which serves as a master forecast for all channels. We propose an EDI for 

integrating different databases of channel members. We can achieve total visibility via an integration of 

information throughout the supply chain, user accessing to restricted data, and consensus planning - 

forecasting process by CDF. See figure 5.8. The process starts with preparing the agreement and a joint 

business plan. In these duties of different channel members will get defined. All databases and information 

systems of channel members has been integrated using web/EDI. The open client server architecture need 

to be used as discussed by Mentzer and Bienstock (1998). As said in 2.8.8 all systems need to use uniform 

software for forecasting and this software need to have different methods of forecasting. This will help to 

forecast different products with the best method. In the first stage distributors prepare their forecast using 

orders by retailers. They will use a multi dimensional data model to consider different trends. One can fix 

a model of data for each customer and data can be segregated by this model. At this stage supplier will 

produce an unconstrained forecast using regression model and considering trends or factors. The 
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composite forecasting may be done using a multi method suite. Natumin need to have customized 

software for this which is not available in their present system. Based on this forecast, supplier or 

manufacturer may plan promotional activities in order to achieve decided sales. At this stage sales people 

will prepare their forecast and will send it to the head office. These three primary forecasts can be 

collaborated using customized softwares. ‘Log in’ forms are used to decide security level access for 

different partners among the supply chain. A prepared forecast can be presented by graphical manner 

which is a characteristic of ideal MFS. Members can decide the % variation for each product in the system 

design. At this level those products achieved variation more than decided level can be forecasted again. 

The multiple forecasting will add accuracy. This composite forecast become available to all channel 

members and then in next phase second level individual forecasting occurs. This forecasting is done 

considering new orders, cancelled orders, POS data, revised planning and present market trend. These 

forecasts will be prepared by multi regression. These individual forecasts are collaborated again based on 

manufacturer’s and supplier’s volume constraint as the capacity plays an important role in fulfilling 

demand. This forecast is a final forecast for ordering and purchasing. It becomes available centrally on the 

database from where one can utilize it for future planning and purchasing. (SAP business intelligence 

Solution Composer. Version 2.9.4, 2006) Figure 5.7 shows improvements in present forecasting system. 

While customizing the forecasting system, the company may not consider the steps indicated in figure 5.9 

towards actual forecasting. 

 
             Initial Information flow,               Added information flow,               Physical flow of documents 
Figure 5.7: Physical and information flow in forecasting reengineering process of Natumin Pharma  
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Figure 5.8: Reengineering of present forecasting process in Natumin Pharma AB 
( Prepared using SAP Business intelligence solution composer ) 
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Figure 5.9: Internal forecasting process proposed for Natumin Pharma 
( Received from  SAP Business intelligence solution composer ) 

 
 

Import data from channel members in system

Convert data in decided model form

Prepare baseline using promotional data and inventory in hand

Adjust transit quantities

Validate data using contract and system configuration

Display data and analyze it

Simulate data using validated data

Collaborate second forecast

Correct missing data using manual entry if needed

Check data integrity

Perform product forecast at first level

Perform statistical forecast using qualitative data

Use time series analysis and disaggregate forecast at different level

Collaborate forecast and Decide forecast based closing dates

Calculate promotion dates based on forecast

Run second forecasting using different trends and options

Publish final forecast centrally

Validate second collaborated forecast
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5.7 Improvement in present forecasting system of Munksjö Paper AB 

 
We have observed the main pitfalls of the forecasting system. The following points are important when 

considering improvements in the present process: 

1) Forecast is based on information from agents but not from end customer which is indicated by 

presence of bullwhip effect. 

2) Dilemma in price Strategy 

3) Limited time for forecasting process 

4) Need of more integration in channel partner 

Value chain of Munksjö is shown in figure below  

 

 

 

 

 

 

 

 

 

 

 

Figure 5.10: Value chain of Munksjö Paper AB 
( Prepared using SAP Business intelligence solution composer ) 

After considering the problems and the pitfalls in the present forecasting system, we feel that Munksjö 

needs information visibility throughout the supply chain. A two way information flow would be preferred 

in this situation to increase in accuracy of forecast. To achieve it, Integration of databases and information 

systems of channel partners may be done. Collaboration with supply chain partners may be done for 

collaborative forecasting. To increase accuracy, we recommend more sophisticated software which is 

developed based on needs of the forecast developers. A time schedule of the forecasting process may be 

rescheduled to ease the process. These goals may be achieved by collaborative demand planning. A detail 

of improvements which may be taken to increase accuracy of forecast is discussed below:  
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Supplier Manufacture Retailer 

Exchange of Document 
and agreement 

Creation of Joint Business 
Plan 

Creation of Demand 
                 Forecast  
Use of statistical forecasting  
               techniques 

Creation of Joint Business 
Plan 

Use of statistical forecasting 
techniques or liner 
regression analyses 

Promotion and life cycle 
planning 

Use of promotion panning 
technique 

 
Exchange of Promotion, 
Forecast and collaborate 

 

Review Marketing 
And sales activities 

 
Interactive feedback from 
each other with Conesus 

Review Promotion and  
Sales forecast 

 
The base line forecast of 
promotion shared with 

Create order 
Forecast 

 
POS, inventory data, casual 
information will be shared 

Create order 
Forecast 

POS, inventory data, casual 
information will be shared 

to create forecast. 

 
Collaborative supply and 

distribution planning 

Proposed Improvements using Collaborative demand planning (CDP): CDP process allows the 

company to consider different factors that affect the demand. Supply Planning integrates purchasing, 

manufacturing, distribution, and transportation so that comprehensive tactical planning and sourcing 

decisions can be simulated and implemented on the basis of the single vision and the goal. Figure 5.11 

shows the idea of collaboration for the paper mil industry. 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.11: Proposed forecasting system overview for Munksjö AB 
(Prepared Using SAP business intelligence Solution Composer) 
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For the improvement the following points should be considered in the practical life  
 
Adoption of Delphi Technique: We have discussed earlier that Munksjö has adopted bottom down 

approach for the forecasting process. With this approach if they acquire the Delphi method then forecast 

would be more accurate and effective. As discussed in paragraph 8.5 a panel of expertise from all 

departments should write answer to the question which need to be investigated about forecast for product 

or sale. In the next stage the answer should be summarized from panel and returned to the all members 

without any identification of which expert came up with what. In the last stage every member re-evaluates 

its forecast and submit a new forecast. This process increase collaboration among all departments and at 

same time give the proper understanding of the company’s vision to each and every person coming from 

different department. As said in paragraph 2.6.4, functional integration of different functional units may 

help toward best coordination of common forecast. Biasness does not take place at any step and hence 

effective collaboration takes place. This is the ideal approach toward forecasting management.  

 

Collaboration and rescheduling of time: In order to reach the accuracy level it is important that 

forecaster spends enough time for value addition. Forecasting by means of collaboration requires 

administration among the supply chain partner. Methods for collecting information from multiple sources 

need to be identified. Especially, the information from end customer and customer service role in 

forecasting which the missing part is in present system is needed to be considered during forecasting 

process. Closeness to final customer and best feeling of demand is necessary. There must be possibilities 

for revising and updating the forecast on a real time basis. Time is the one important factor. As discussed 

earlier in 4.3 that duration of time for whole forecasting process is one of the problems for the company. 

They should reschedule the time frame. Rescheduling of time may provide enough time to each 

department so that final collaboration can take place in proper manner towards accurate forecast 

generation. 

.  

Use of metrics: Metrics may be used for appraising the forecast and for determining whether 

collaborative forecasting is giving improvement over traditional approach. As said in paragraph 2.10 we 

propose that managers may undertake measuring performance to determine whether current forecasting 

process is giving results of decided accuracy. We further propose that to measure the accuracy level, 

measures like ME (mean error), MAE (Mean Absolute Error) and MAPE (Mean Absolute Percentage 
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Error) may be used. The three dimension Accuracy, Cost and Customer satisfaction metrics may be used 

to analyze errors within the forecasting process.  

One vision and strategy: Clear strategy among the worker from different department is one factor which 

provide precise track for the people who are working with forecasting needed to be maintained. Confusion 

and dilemma lead to wrong data for forecasting. Hence the company needs to make clear what the first 

priority is. Since collaborative forecasting is a complex process, a clear guideline for employees is 

necessary. They need to know the vision of the company and the strategic goal. Atmosphere without any 

dilemma will offer better filling to employees and offer better collaboration among different departments.   
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Chapter 6:    Conclusion 
 
The purpose of our study was to describe and analyze the process of sales forecasting, the sales 

forecasting system and the method used in forecasting as well as proposing possible improvements in the 

existing sales forecasting process, which company management may consider for enhancing accuracy of 

forecast. The measurement of performance of forecasting process is an integral part of the forecasting 

process and hence conclusions about the same are also mentioned here. We gathered data from three 

companies and analyzed the same based on our purpose. In this chapter we will state the conclusions of 

our study based on our purpose. At the end of the chapter we will give suggestions for further research. 

 

Conclusions about ‘Sales Forecasting Process’ 

 

One of our research purposes is to study the sales forecasting process. While observing the forecast 

process at companies visited, we analyzed a few issues and we are considering them upon drawing 

conclusions. Absence of effective forecasting approach, a non scientific and a non managerial view 

towards forecasting process, considering forecasting and planning as the one and same managerial 

function and forecasting process which has not built up on company needs, are some of them.  

 

The studied cases show that the company management has neither considered ‘forecasting’ as a 

management function nor considered a scientific approach towards it. We conclude that companies need 

to see forecasting as an important task and not as a side activity. It needs to be considered as a 

management task, based on scientific principles and should be developed based on company culture and 

product range. A company may achieve higher accuracy when forecasting process fits into company 

requirement and all departments actively participate in it in order to reflect the needs of each department 

into the forecasting process. While developing the forecast, the forecast developers need to apply a cross 

functional approach for value addition in his task, as it will help to reflect demands of all departments. A 

multi functional background of a forecaster may add advantage in this process. During the forecasting 

process the forecast developer need to play the roles of developer and user simultaneously to gain more 

accuracy into the forecast.  
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While deciding the forecasting process approach, the company needs not select it in a general way 

thinking. The company should adapt an approach which is the most suitable, adaptable and economical. 

The companies which have few personnel where one manager undertakes multiple functions may adopt a 

Negotiated approach. The companies where the number of personnel is high and where the managers 

undertake a single function and the probability of preparing one single committee dedicated for 

forecasting is high; may consider a ‘Consensus approach.’ Furthermore when the power imbalance 

between departments is high; a ‘Consensus approach’ may be considered. Using a Consensus approach in 

such conditions will allow making a forecast which can reflect all needs of all departments without 

partiality. Where power imbalance between departments is low, a ‘Negotiated approach’ may work better.  

The top management needs to work actively in both developing and reviewing the forecast with the 

middle management. The accuracy of the forecast will benefit from top management dedicating their rich 

experience in forecasting process.  

 

All companies need to plan their business activities based on the forecasting. Not vice versa. The planning 

may be based on true demand and POS data and forecasting needed to be a reflection of actual demand. 

The forecast developers are required to differentiate forecast from planning while developing forecast. 

Planning should be considered as a management decision.                                                                                           

  

The company may develop the forecasting process based on a narrow or a broad customer base, type – 

availability and quality of data, different levels/ horizons and intervals for forecasting, product range and 

seasonality of products, channel of distribution, various combinations between product and place of 

demand, differences in regions, frequency of launching new products, available budget and available 

system. While developing the process of forecasting; management needs to consider the production 

capacity of their own and that of the supplier’s. While in production, a make to order / make to forecast 

approach may be chosen considering both the production lead time and the lead time of raw material. This 

will help to plan the production and other production is needed to be planned by forecast.  

 

In actual practice the demand needs to be forecast not the supply. While working cross functionally C3 

need to be used for developing forecasting process i.e. communication, cooperation, and collaboration. 

Use of C3 will allow to avoid Islands of analysis and System disconnect at each stage. The forecasting 

process needs to include both qualitative and quantitative techniques.  
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Conclusions about ‘Sales Forecasting System’  
 
The next purpose of our study is to describe and analyze the forecasting systems.  Sales forecasting 

systems include hardware, forecasting softwares, communication techniques, forecast developer and the 

users of it. We have analyzed some general issues in all forecasting systems studied in this research. Non 

visibility of information throughout the supply chain, one way information flow, non customized 

forecasting softwares, no collaboration in forecasting and planning, non availability of product specific 

forecasting and absence of multi forecasting and order based forecasting are some of them. Considering 

these drawbacks of the present forecasting systems, we have drawn the conclusions mentioned below:  

 
We conclude that the forecasting software needs to be customized by professional vendors based on the 

needs of business. While developing softwares, one may involve the forecasters to transmit true needs into 

the software. The software needs to be customized based on the forecast units needed and the method - 

techniques needed for the product range which will then turn out in more accurate forecast. Softwares 

need to be user friendly, adaptable to future changes, flexible to use in different conditions and possible to 

upgrade without affecting accuracy. This would help for transition between business phases and in life 

cycle changes of product. While implementing or developing softwares the company culture should not be 

fitted in to the software but it should be the other way around. Otherwise the efficiency of the software 

may be affected by non compatible culture of the company.  

 

The software needs to be available on mainframe and preferably also connected internally by LAN. By 

such arrangement all functional departments will have easy access to the final forecast in order to plan 

their business activities. The software should in preference have a function by which individual can adjust 

forecast electronically direct into the system. The forecasting system should be integrated with MIS and 

MRP. The data should be possible to extract from MIS to the forecasting software and the forecasts should 

be passed to MRP by automatic integration. An automatic integration will decrease the errors from manual 

entering of data and will also possibly reduce ‘System disconnects’ and ‘Islands of analysis’. 

 

The system needs to have total visibility of information throughout the supply chain. To ease the flow of 

information, open system client/server architecture should be used where databases and systems of all 

channel partners are integrated. Integration may be leveled based on need of data details. This may be 

used in order to forecast collaboratively. POS data needs to be used for real time demand decision and not 

the data from sales companies. The sales forecasting software may have direct access to customer demand 
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data. A two way information flow needs to be used in all systems. The restructuring will help to reflect 

true demand in the forecasting process and thus accuracy will increase. It may elevate customer 

satisfaction. EDI may be used as a communication technique considering change in technology and future 

change.  

 

The forecasting system needs to have included both qualitative and quantitative techniques while 

preparing forecasts. The software needs to contain a multi method suite, from which the right method 

would be chosen automatically by nature of product and minimum error. The software need to be made in 

such way that while forecasting any product; the appropriate time series, regression and qualitative 

methods will be applied in proper combination and order to achieve maximum accuracy. The software 

may have special modules where forecasting for the new launch of new products can be done. The 

companies launching new products frequently may have these modules more sophisticatedly customized 

aiming at better accuracy of the forecast. Product life cycle planning softwares may be integrated with the 

forecasting software in order to achieve higher accuracy. The software may have a spreadsheet 

environment for easy working. Facilities of graphs and charts may be chosen for better understanding of 

the forecast. Manual options may be added where forecast developer can use his experience during when 

choosing method for forecasting. The use of industrial experience may help to achieve accuracy.  

Different patterns of forecasting units need to be used when it comes to forecasting demand of same 

product at different countries. (SKU/SKUL).  It will help in planning and production. 

 

As indicated above all departments should have an access to the forecasting software. The software should 

have function by which personnel can make adjustment electronically direct into the system. Final forecast 

should be available to all channel partners for planning their activities. 

 

Conclusions about ‘Sales forecasting methods and techniques’ 
 
To analyze method / technique used in forecasting is one of the purposes of this study. While analyzing 

methods/techniques used by the companies in the study we have came across some drawbacks. The use of 

only historical methods, use of only single method irrespective to product type is a few of them. 

Considering drawbacks of present sales forecasting methods/techniques, we have drawn the conclusions 

mentioned below: 
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The forecasting methods are available from simple to complex level. Historical method, Delphi method, 

casual method, surveys, correlation methods and market research are some common methods or 

techniques. The methods are selected by the managers of an organization, based on what experience and 

expectation they have. We conclude that the organization may select the methods which are the best fit for 

them and easiest to adopt according to need. All selected companies for this research are using only 

historical method which is based on trends, cycles, seasonal sales and random factors. These factors are all 

affecting the accuracy of the forecast. It is natural that the question is arising in the author’s mind that, 

why these company adopting only one method and not several? We conclude that when demand is stable 

over the time, a historical method may be considered as a method of interest for forecasting. Availability 

of historical data together with stable demand may give better accuracy in historical methods. 

 

We conclude that there is no difference in choosing the methods of forecasting despite company size. The 

only difference between large and small companies is time factors during this process of forecasting. Big 

companies may have a long and complex process where the smaller companies have a simple process.  

 

Companies may select product specific forecasting methods through multi forecasting with at least three 

methods may be a better option in order to achieve higher accuracy. Companies may need more accurate 

forecasting data when operations are world wide market and range of products is fairly wide. Combination 

of different qualitative with quantitative method is always best method and this could provide the best 

result for the companies.  

 

Other research from the past also shows that it is very difficult to predict accurate forecast. Our research is 

also confirming that. Companies are working hard to get close to forecasted data. They are analysing its 

overall performance not a separate performance of one particular market or product. Working like that is 

not a bad idea and we realized that companies can continue with this but it will be much better if they tried 

to adopt new techniques and methods in the existing process.  

 

All the methods are developed to produce accurate, unbiased, estimates of future activity in the presence 

of uncertainty. Not often organizations use several forecasting methods. Improvements in method can be 

done where forecaster gain more experience. But there is a risk that forecasters experience, hopes and 

expectations may introduce error. Changes to the environment like technological shift, competitive 

strategy, buyer’s behaviour and government’s regulation may impact the forecast. That is why we realize 
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that to gain more accuracy in the forecasting data, regular updating is necessary for every company. 

Companies need to combine both top down and bottom up approach. In bottom up approach all 

information from end customer need to reach the company. Similarly in top down approach all experience 

and simulation of top mangers needs to combine with the historical data. We believe that this may award 

companies and that they can survive longer in the market place. It is important to have uniqueness, and to 

get such uniqueness both top down and bottom up approaches need to be combined with different 

qualitative and quantitative methods. 

 
Conclusions about ‘Sales forecasting performance measurement and satisfaction’  
 
Forecasting is a managerial process and hence timely performance measurement of sales forecasting is 

crucial. Therefore while analyzing the forecasting process; we need to analyze the process of performance 

measurement. It acts as a signaling process for the need of improvement in existing process. While 

analyzing the performance measurement techniques used by the companies in the study, we observed 

some drawbacks such as, using no such technique or usage of only one overall measure, no data 

availability on past performances and less consideration about task of performance measurement. 

Considering these, we have drawn conclusions mentioned below:  

 

We conclude that the performance measurement needs to be carried out with respect to accuracy, cost and 

customer relationship. We conclude that the forecasting measurement need to be carried by means of 

actual measures, measures for forecasting function as process and measures for forecasting method – 

techniques in order to  achieve maximum accuracy. All these measures will count error in given parts of 

the process and then may be combined further for overall accuracy measurement.  For actual 

measurement, company need to use indices like Mean Error (ME), Mean Absolute Error (MAE) and Mean 

Squared Error (MSE). They will help to understand the actual accuracy of the forecast developed. For the 

process of sales forecasting, companies may use Percent Error (PE) and Mean Absolute Percentage Error 

(MAPE). Two or more graphical presentations of PE may give insight of what is done wrong in 

forecasting at given time of measurement. MAPE will give an idea about errors for a range of time. Hence 

one can use MAPE for long duration process performance measurement.  MAPE is not a good measure 

for past performance measurement. For measuring the accuracy of the forecasting method/technique the 

company may use a Sales Forecasting Technique Accuracy Benchmark (SFTAB). 
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We conclude that use of multidimensional matrices may serve as best options towards measurement of 

performance. A combination of different criteria at the same time will give opportunity to study the 

forecasting process better due to a multi perspective view. See appendix 3 for such a multidimensional 

matrix used in graphical representation of forecast.  

 

Costs related to forecasting may be analyzed by activities related to operations, management and 

marketing. They should be optimized but not at cost of accuracy desired. 

 

To understand customer satisfaction one may use mixed strategies with a multidimensional model which 

consist of three dimensions. Companies may use strategies like producing products of customer needed 

design, making available the product demanded at place of demand and by not producing designs which 

are not favored by customer.  

 
Suggestions for further research 
 

The concept of sales forecasting in supply chain management is a not a very new concept. Sales 

forecasting may be considered as one of the most complex and important managerial tasks. Through this 

study, some contribution could be made to the theory. 

 

From past few years sales forecasting has came in lime light and companies are now paying attention to 

sales forecasting as an important managerial function. Due to the rapid change of information technology, 

softwares have become an integral part of the forecasting process. Therefore continuous research in the 

area of sales forecasting technology is needed.  

 

The theory and literature available do not indicate when one can use the sales forecasting process 

approach. The surveys available indicate only which approach is preferred by the mass of companies. We 

tried to answer this question by considering company management size and power imbalance in 

managerial departments.  During study we have selected three distinct business environments. We 

couldn’t find industry specific research in the sales forecasting. Hence study in industry specific sales 

forecasting is our area of further research. 

 
 
 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 132 

 
 
 

Chapter 7: References  
 

 Adams, GR, & Schvaneveldt, JD (1991). “Understanding research methods.” New York: 

Longman 

 

 Alter, Stephen, (1980) “Decision Support Systems: Current Practice and Continuing 

Challenges.” Addison-Wesley, New York. 

 

 Armstrong J. Scott (1983), "Strategic Planning and Forecasting Fundamentals," in Kenneth 

Albert (ed.), The Strategic Management Handbook, New York: McGraw Hill. 

 

 Armstrong, J. S. (1985), Long-term Forecasting: From Crystal Ball to Computer (second ed.). 

New York: John Wiley. 

 

 Armstrong, J. S. (2001a), “Judgmental bootstrapping: Inferring experts' rules for forecasting,” 

in J. S. Armstrong (Ed.) Principles of Forecasting: Handbook for Researchers and 

Practitioners. Norwell, MA: Kluwer Academic Publishers, pp. 171-192. 

 

 Armstrong, J. S. (2001b), “Role playing: A method to forecast decisions,” in J. S. Armstrong 

(Ed.) Principles of Forecasting: Handbook for Researchers and Practitioners. Norwell, MA: 

Kluwer Academic Publishers. 

 

 Armstrong, J. S. (2001c), “Evaluating forecasting methods,” in J. S. Armstrong (Ed.) 

Principles of Forecasting: Handbook for Researchers and Practitioners. Norwell, MA: 

Kluwer Academic Publishers.  

 

 Armstrong, J. S. and Brodie, J. R. (1999), Forecasting for Marketing: Quantitative Methods in 

Marketing, Second Edition. London: International Thompson Business Press, 1999, pp. 92-

119. 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 133 

 

 Armstrong, J. S. and Collopy, F. (1998), “Integration of statistical methods and judgment for 

time series forecasting: Principles from empirical research, “in G. Wright and P. Goodwin 

(Eds.), Forecasting with Judgment. Chicliester: John Wiley. 

 

 Ashton, A. H. and Ashton, R H. (1985), “Aggregating subjective forecasts: Some empirical 

results,” Management Science. 31, 1499-1508.  

 

 Athappilly, Kuriakose and Galbreath, Ron S., (1986) “Practical Methodology Simplifies DSS 

Software Evaluation Process, Data Management” 24 (February), pp.10–17  

 

 Batchelor, R. & P. Dua (1995), “Forecaster diversity and the benefits of combining forecasts,” 

Management Science, 41, pp. 68-75.  

 

 Ballou Ronald H. (2004), Business Logistics / Supply Chain Management. Prentice Hall: 

Persson Education International, New Jersey 

 

 Bowersox, Donald J., David J. Closs, John T. Mentzer, and Jeffrey R. Sims (1979), “Simulated 

Product Sales Forecasting,” Michigan State University Bureau of Business Research: East 

Lansing, MI. 

 

 Brown, Daniel C., (1985), “The Anatomy of a Decision Support Systems,” Business Marketing 

(June), pp. 80–86  

 

 Burns, R. B., (1990), “Introduction to Research Methods in Education,” Melbourne, Victoria: 

Longman Cheshire. 

 

 Cavaye, A. L. M. (1996) “Case study research: A multi-faceted research approach for IS.” 

Information Systems Journal, 6(3), 227-242.  

 

 Chartered institute of logistics and Transport (UK) Terminology. Retrieved on March 3, 2006. 

from www.ciltuk.org.uk/process/glossary.asp  



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 134 

 

 

 Chen, F., Drezner, Z., Ryan, J.K., and Simchi-Levi, D. (2000), “Quantifying the Bullwhip 

Effect in a Simple Supply Chain: The Impact of Forecasting, Lead times and Information,” 

Management Sciences (46:3), pp. 436-443. 

 

 Chopra S. and Meindl P., (2001), “Supply Chain management: Strategy, Planning, and 

Operation.” Prentice Hall, New Jersey 

 

 Chopra S. and Meindl P., (2004) “Supply chain management: Strategy, planning and control.” 

(2nd ed.),  Pearson Education Inc., Upper Saddle River, NJ. 

 

 Clark, T. (1994), Campbell Soup: “A leader in continuous replenishment innovations.” 

Harvard Business School Case, Boston, MA. 

 

 Closs, D., Oaks, S., & Wisdo, J. (1989). “Design requirements to develop integrated 

      inventory management and forecasting systems.” Annual Conference Proceedings. 

      Council of Logistics Management. St. Louis, MO. 

 

 Cooper Martha C., Douglas M. Lambert, Janus D. Pagh., (1997),  Supply Chain Management: 

more than a new name of logistic. The international Journal of logistic management, Volume 8, 

p. 1-14.’ 

 

 Coyle,J.J., Bardi E.J.,Langley,C.J. (2003) The Management of Business Logistics: A Supply 

Chain Perspective, 7th Edition, South-Western/Thomson Learning, Mason, Ohio 

 

 DeLurgio, S. & Bhame, C. (1991), Forecasting systems for operations management. 

      Business One Irwin: Homewood, IL.   

 

• Del Siegle,   

http://www.gifted.uconn.edu/siegle/research/Qualitative/qualquan.htm (21/09/2006) 

 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 135 

 Denscombe, M., (1998), Forskningshandboken – för småsakliga forskningsprojekt inom 

samhällsvetenskaperna, Open University Press, Lund 

 

 Domenica Nico, et al. Supply Chain Planning and management. URL: http://www.optirisk-

systems.com, accessed on 26th July 2006 

 

 http://www.estepsoftware.com/Modules.htm accessed on 26th July 2006 

 

 http://www.estepsoftware.com/Replenishment.htm accessed on 26th July 2006 

 

 Fidel, Raya (1993). “Quantitative methods in information retrieval.”  Library and Information  

Science Research, 15, pp.219-247 

 

 Fildes, R., & Hastings, R. (1994), “The organization and improvement of market forecasting.” 

Journal of the Operations Research Society, 45(1), pp.1–16.  

 

 Fisher, M.L. (1997), “What is the Right Supply Chain for Your Product?” Harvard Business 

Review, Vol.75, pp. 105- 116.  

 

 Flores, B. & White, E. (1988). A framework for the combination of forecasts. Journal of 

     the Academy of Marketing Science. 16(3-4): 95-103. 

 

 Gardner, E. (1990). Evaluating forecast performance in an inventory control system. Journal 

of Management Science. 36(4): 490-499. 
 
 Gavirneni, S., Kapuscinski, R., and Tayur, S. (1999), “Value of Information in Capacitated 

Supply Chains,”  Management Science (45:1), pp. 16-24. 

 

 Gill, P., J. Abend. (1997). “Wal-Mart: The supply chain heavyweight champ.” Supply Chain 

Management Rev. 1(1) pp.8–16. 

 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 136 

 Gordon, T., Morris, J., & Dangerfield, B. (1997). Top-down or bottom-up: which is the best 

approach to forecasting? Journal of Business Forecasting. 16(3): pp.13-16. 

 

 Gupta (2005), http://www.steelwedge.com/newsletter/aug05/newsletter_Gupta_Aug05.html 

(15/7/2005) 

 

 Hammond, Janice H., Barilla SpA . Boston, MA: Harvard Business School, 1994. Case No. 9-

694-046 

 

 Handfield Robert B. (2002), “Supply Chain Redesign: Converting Your Supply chain into an 

integrated value stream”. New York: Financial Prentice Hall. P.38. 

 

 Hau L. Lee , Kut C. So, Christopher S. Tang, (2000), The Value of Information Sharing in a 

Two-Level Supply Chain”  Management Science © 2000 INFORMS Vol. 46, No. 5, May pp. 

626–643 

 

 Hogarth, R. (1978), “A note on aggregating opinions,” Organizational Behavior and Human 

Performance, 21, pp. 40-46  

 

 Holme, IM., & Solvang, B.K. (1996) Forskningsmetodik-om kvalitativa och kvantitativa 

metoder, 2nd edition, Studentlitteratur; Lund  
 

 James Neill, 

http://www.wilderdom.com/research/QualitativeVersusQuantitativeResearch.html#Features 

Accessed on 21/09/2006 

 

 Jarrett, J. (1990). Improving forecasts by decomposing error. Journal of Business Forecasting. 

9(1): 12-15. 

 

 Jill & Hussey, Roger, (2003) “Business Research: a Practical Guide for Undergraduate and 

Postgraduate Students,” Palgrave McMillan, New York me 30, Issue 1, pp. 21-29. 

 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 137 

 Jorgensen, B., (1994), “Vendors Manage Inventory,” Electronic Buyers News, section: 

Distribution, Issue 920, Sept 1994  

 

 Kahn, K. & Mentzer, J. (1994). “The impact of team-based forecasting.” Journal of 

      Business Forecasting. 13(2): pp.18-21 

 

 Kaila, P. (2002), “Inside Cisco’s $2 billion blunder”, Business, Vol. 3 No. 3, p. 88. 

 

 Kalakota, R. and Robinson, M. (2001), “E-Business 2.0,” Addison-Wesley, Reading, MA.  

 

 Keen, Peter G. and Scott Morton, Michael S., (1978), “Decision Support Systems: An 

Organizational Perspective.” Addison-Wesley, Reading,  

 

 MA Kirk, J. & Miller, M. (1986). Reliability and validity in qualitative research. Sage 

      Publications: Newbury Park, CA. 
 

 La Londe, Bernard J. and James M. Masters (1994),”Emerging Logistics Strategies: Blueprints 

for the next century;” International Journal of physical Distribution and logistics management, 

Vol.24, No. 7 pp. 35-47  

 

 Lapide, Larry. (2002), "You Need Sales and Operations Planning," Journal of Business 

Forecasting, Summer pp. 11-14.  

 

 Lawless, M. (1990). “Effective sales forecasting—a management tool.” Journal of Business 

Forecasting. 9(1): pp.2-11 

 

 Learn direct Business.  Terminology. Retrieved Aug. 3, 2006. from  www.learndirect-

business.co.uk  

 

 Lee, H. L., Kut C. S., and Tang, C.S. (2000), “The Value of Information Sharing in Two-level 

Supply Chain,” Management Science (46:5), pp. 626-643. 

 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 138 

 Lee, H. L., P. Padmanabhan, S. Whang. (1997a). “Information distortion in a supply chain: 

The bullwhip effect.” Management Science.  (43) 546–558.  

 

 Lee, H., V. Padmanabhan and S. Whang. (2004), “Comments on “information distortion in a 

supply chain: The bullwhip effect”. Management Science. (50) 1887-93 

 

 L. Lee Hau, V. Padmanabhan, Seungjin Whang, (April 1997) “Information Distortion in a 

Supply Chain: The Bullwhip Effect,” Management Science, Vol. 43, No.4, , pp 546-558 

 

 L. Lee Hau, V. Padmanabhan and Seungjin Whang, “The Bullwhip Effect in Supply Chains,” 

Sloan Management Review, Spring 1997, pp 93-102 

 

 Libby, R. & R. K. Blashfield (1978), “Performance of a composite as a function of the number 

of judges,” Organizational Behavior and Human Performance, 21, pp.121-129 

 

 Li, J., Shaw, M.J. and Tan, G.W. (2000), “Evaluating Information Sharing Strategies in Supply 

Chains,”  Proceedings of 8th ECIS, Vol. 1, Vienna, Austria, 3-5 July pp. 437-444 

 

 Li Y. (2002). “Information Sharing in a Dynamic Supply Chain with Changing Demand 

Patterns,”  Master Thesis, National University of Singapore 

 

 Lobo, G. J. & R. D. Nair (1990), “Combining judgmental and statistical forecasts: An 

application of earnings forecasts,” Decision Sciences, 21, pp. 446-460  

 

 Mahmoud, E., Rice, G., & Malhotra, N. (1988), “Emerging issues in sales forecasting and 

decision support systems.” Journal of the Academy of Marketing Science. 16(3-4): 47-61 

 

 Makridakis, S. & Wheelwright, S. (1977), “Forecasting: issues & challenges for marketing 

management.” Journal of  Marketing. 41(4): 24-38 

 

 Makridakis, S. & R. Winkler (1983), “Averages of forecasts: Some empirical results,” 

Management Science, 29, pp. 987-996  



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 139 

 

 Marien, Edward J. (2000), “The Four Supply Chain Enablers.” Supply Chain Management 

Review (March-April) pp. 60-68 

 

 Marshall, Catherine, and Rossman, Gretchen B. (1995), “Designing Qualitative Research,” 

2nd Ed. Thousand Oaks, CA: Sage 

 

 Mentzer John (2001), “Defining Supply Chain Management,” Journal of business logistics, 

Volume 22, Number 2 

 

 Mentzer John T, Carol C. Bienstock (1998) “Sales Forecasting Management: Understanding 

the Techniques, Systems, and Management of the Sales Forecasting Process, “ Sage 

Publication  

 

 Mentzer, John T. and James E. Cox, Jr., (1984), "Familiarity, Application, and Performance of 

Sales Forecasting Techniques," Journal of Forecasting, 3 (1), pp. 27-36 

 

 Mentzer, J., Kahn, K., & C. Bienstock (1996). “Sales Forecasting Benchmarking Study”. 

      Published Executive Report. University of Tennessee, Knoxville. 

 

 Mentzer, John T. and Kenneth B. Kahn, (1995), "Forecasting Technique Familiarity, 

Satisfaction, Usage, and Application," Journal of Business forecasting, 14, No.5, pp. 465-476 

 

 Mentzer, John T. and Kenneth B. Kahn, (1997), "The State of Sales Forecasting Systems in 

Corporate America,” Journal of Business forecasting, 16 pp. 6-13 

 

 Mentzer, John T. and Mark A. Moon (2005), “Sales Forecasting Management: A Demand 

Management Approach,” Thousand Oaks, CA: Sage Publications, Inc. 

 

 Mentzer, John T. and Carol C. Bienstock, (1998), “The Seven Principles of Sales-Forecasting 

Systems," Supply Chain Management Review, 11 (No. 3, Fall) pp.76-83 

 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 140 

 Mentzer, John T. and Jon Schroeter, (1994), "Integrating Logistics Forecasting Techniques, 

Systems, and Administration: The Multiple Forecasting System,” Journal of Business 

Logistics, 15 (No. 2,), 205-226 

 

 Mentzer, John T. and Jon Schroeter, (1993), "Multiple Forecasting System at Brake Parts, 

Inc.,” Journal of Business Forecasting, pp. 5-9 

 

 Mentzer, John T. and Kenneth B. Kahn, (1997) “The State of Sales Forecasting Systems in 

Corporate America,” Journal of Business Forecasting, 16, pp. 6-13 

 

 Mentzer, John T. and Roger Gomes, (1989), “Evaluating a Decision Support Forecasting 

System,”  Industrial Marketing Management, 18 , 313-323 

 

 Miles M.B. & Huberman A.M. (1994), “Qualitative Data Analysis” 2nd ed., Sage Publications 

Thousand Oaks  
 

 Miller, R.B., and S.E. Heiman, (1985) ‘Strategic Selling’, Warner Books 

 

 Miller,R.B., and Heiman S.E. 

http://www.millerheiman.com/our_expertise/solving_problems/improving_sales_forecast_accu

racy/index.html (29/07/2006) 

 

 Moon, Mark A., John T. Mentzer, and Carlo D. Smith (2003), “Conducting a Sales 

Forecasting Audit,” International Journal of Forecasting, 19, pp. 5-25 

 

 Moon, Mark A., John T. Mentzer, Carlo D. Smith, Michael S. Garver, (1998),  “Seven Keys to 

Better Forecasting,” Business Horizons, 41, pp. 44-52 

 

 Morse, JM & Richards, L. (2002) “Read me First for a User's Guide to Qualitative Methods.” 

Sage Publications, Thousand Oaks  

 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 141 

 Morwitz, V. (2001), “Methods for forecasting from intentions data,” in J. S. Armstrong (Ed.) 

Principles of Forecasting: Handbook for Researchers and Practitioners.” Norwell, MA: 

Kluwer Academic Publishers 

 

 Patton, M.Q. (1990), “Qualitative Evaluation and Research Methods,” 2nd Ed. Newbury Park, 

CA: Sage 

 

 Reimann, Bemard C., (1985), “Decision Support for Planners: How To Pick The Right DSS 

Generator Software,” Managerial Planning 33 (May/June) pp.22– 26  

 

 Robson, C. (2002), “Real World Research,” 2nd Ed. Oxford: Blackwell 

 

 Saunders, M., Lewis, P. & Thornhill, A. (2003) “Research Methods for Business Students.” 

(3rd edition) Prentice Hall 19 

 

  Smith Henry C., Herbig Paul, Milewicz John and Golden James E., (1996), “Diffrennce In 

Forecasting Behaviour Between large and small firms”, Journal of marketing practice, Applied 

Marketing Science, Vol.2, No. 1,  pp. 35-51 

 

 Sprague, Ralph, H., Jr. and Carlson, Eric D., (1982) “Building Effective Decision Support 

Systems.”  Prentice-Hall, Englewood Cliffs, NJ  

 

 Steen, J. (1992), “Team work: key to successful forecasting. Journal of Business 

     Forecasting.” 11: 22 

 

 Susan A. Sherer (2005), “From supply-chain management to value network advocacy: 

implications for e-supply chains” Supply Chain Management: An International Journal, 

Volume: 10 Issue: 2, pp.77 – 83 

 

 Sutton  Brett. (1993), “The rationale for qualitative research: A review of principles and 

theoretical foundations.” Library Quarterly, 63 (4), pp. 411-431  

 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 142 

 Tan, G.W. (1999) “The Impact of Demand Information Sharing on Supply Chain Network,”  

PHD Thesis in Business Administration in the Graduate College of the University of Illinois at 

Urbana-Champaign 

 

 Tan, G.W., and Wang, B. (2001) “The Relationship between Product Nature, Demand 

Patterns and Information Sharing Strategies,” Proceedings of 22nd ICIS, New Orleans, USA, 

16-19,  pp. 543-549.  

 

 VA-Interactive solutions, editorial, Retrieved Aug. 3, 2006 from homepage http://www.va-

interactive.com/inbusiness/editorial/sales/ibt/sales_fo.html#2 

 

 Van Ackere, Ann - Larsen, Erik Reimer - Morecroft, John D.W. (1993), “Systems Thinking 

and Business Process Redesign: An Application to the Beer Game.” European Management 

Journal, Vol. 11, No. 4, pp. 412-423 

 

 Van de Ven, Andrew H. (1980) “Problem Solving, Planning, and Innovation. Part 1: Test of 

the Program Planning Model,” Human Relations, vol. 33, pp. 711-740 

 

 Williamson, K., et al. (2002). “Research methods for students and professionals: information 

management and systems.” Wagga Wagga, NSW, Australia: Centre for Information Studies, 

Charles Sturt University 

 

 Wisner Joel D., Stanley Linda L., (1994), “Forecasting Practices In Purchasing,”  The Journal 

of Supply Chain Management, Vol. 30, No. 1 (Winter 1994), p. 22. 

 

 Wood, D. Robley, Jr. (1980), “Long Range Planning in Large United States Banks,” Long-

Range Planning, vol. 13, pp. 91-98 

 

 Wright, D. (1988), “Decision support oriented sales forecasting methods.” Journal of the 

Academy of Marketing Science. 16(3-4) pp. 71-78 

 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 143 

 Yin, Robert K. (1994), “Case Study Research: Design and Methods,” second edition, Sage 

Publications: Thousand Oaks, CA. 

 

 Zhang Bruce, http://www.sysoptima.com/erp/erp_definition.php, accessed on 23rd October 

2006 

 

 
 
Annual reports 
 

Husqvarna AB, Jönköping; Annual report December 2005 

Munksjö Paper AB, Jönköping; Annual Report. December 2005 

Natumin Pharma AB, Jönköping; Annual Report, December 2005 

 

Interviews and personal communication 
 
 
 

Name of Company Name of Person Name of Title 

Husqvarna AB, Jönköping Bo Sahlqvist 
 

Manager Supply Operations 
Commercial Lawn & Garden 

Husqvarna AB, Jönköping Andreas Rangert Product Manager 
Commercial Lawn & Garden 

Munksjö Paper AB, Jönköping Anders Hellstadius Sales Manager 
Munksjö Paper AB, Jönköping Maria Lünd Administrative chief 
Munksjö Paper AB, Jönköping Maria Henriksson Sales Assistant 
Natumin Pharma AB, Jönköping Mikael Edlund Logistic Manager 
Natumin Pharma AB, Jönköping Mikael Hylten Area Sales Manager 
Tectubes Sweden AB, HJo 
(Supplier of Natumin Pharma) 

Carina Landström Planning manager 

 
 

 

 
 

 
 



                                                                                                                          

 
“Exploratory Investigation of Sales Forecasting Process and Sales Forecasting System – Case Study of Three Companies” 144 

Appendix 1: Questionnaire  

 
Kindly let us know something about yourself. We will like to know your educational background, work 
experience, your position and role in sales forecasting system in present company. 
 
A) SALES FORECASTING PROCESS 
 
1)  Please describe the process you go through to develop each sales forecast. 
 

1. To what extent are various functional departments involved in the development of sales forecasts? 
 

2. What approach is used by these functional departments to develop sales forecasts? 
 #1 Do these departments and use their own separate forecasts, or 
 #2 Does one department develop a single forecast that all departments use, or 
 #3 Does a forecast committee develop a single forecast that all departments use, or 
 #4 Does each department develop its own forecast and a committee develops a final compromise forecast? 
 If #2, which department develops the forecast? 
 If #3 or #4, which departments are on the committee? 

 
3. What is upper and middle management's role in developing sales forecasts? 

 
4. At the beginning of each forecasting period, how does the sales forecasting process begin? 

 
5. Is the business plan based upon the sales forecast or sales forecast based upon the business plan? 

 
6. To what degree do you make the forecast agree with the business plan? 

 
7. Is the sales forecasting budget sufficient for the personnel, computer hardware/ software, and 

training required? 
 

8. How do you deal with: new products, promotions, variety in product/package details 
 

9. What are different lead times with respect to Production and Raw material 
 

10. Are products primarily made to order or made to forecast? 
 

11. Is the demand for your products primarily driven by marketing efforts of your company and its 
competitors? 

 
12. Describe the typical channel of distribution for your products (length)? 

 
13. Whether the sales forecasting process differs with respect to country? if yes, Why? And How? 

 
14. Do you plan collaboratively? Do you use CPFR or other systems like that ? 
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B) SALES FORECASTING SYSTEMS 
 
1) Please describe the information systems and forecasting computer systems you use to develop 
each sales forecast. 
 
2) Please describe the hardware and software base of Forecasting system: 
 

1. The number and type (hardware, software) of forecasting systems? 
 

2. How long has each been in use? 
 

3. Is your forecasting system on a Distributed Data Network (LAN/WAN)? 
 

4. Is your forecasting system on personal computers, a mainframe, or both? 
 

5. Was your software (1) developed by vendor, (2) custom built by your company, or (3) a 
commercial software package? Please furnish details of Software Package. 

 
3)  How sales forecasting system is integrated with other systems in your company   
     and other companies ? 
 

1. Is the output from forecasting system electronically transmitted to a DRP/MRP system for 
production and inventory planning?  

 
2. Is the input to your forecasting system electronically transmitted from the corporate Management 

Information System? 
 

3. With what other systems does the forecasting system interact? What is the technique used to 
exchange information from supplier and customer. Eg. EDI 

 
4. What information is input from the MIS to the sales forecasting system?  

 
5. Does the sales forecasting system receive demand information directly from customers?  

 
4) Please explain How adjustments are done in sales forecast?  
 

1. Is it easy for users to enter adjustments to sales forecasts directly into system? 
 

2. Which departments have access to the sales forecasting system to make changes to the forecasts? 
Which personnel has access to review but not to make changes? 

 
3. Do your overseas branches carry the same process? 

 
4. How satisfied are you with your existing sales forecasting system? 

 
A copy of all system specifications, reports, and graphs should be requested 
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C) SALES FORECASTING TECHNIQUES 
 
1) Please explain Which forecasting  Technique is used in whole process and Why 
 

1. At what level of product detail do you forecast? Why? 
 

2. For what forecast interval do you forecast? Why? 
 

3. For what time horizon do you forecast? Why? 
 

4. How credible are the subjective technique values you receive from: 
1. salespeople 
2. channel members 
3. Executives? 

 
 
D) SALES FORECASTING PERFORMANCE, ACCURACY AND SATISFACTION 
 
Do you know about different performance measures like : PERCENT ERROR BY FORECASTING LEVEL , PERCENT 
ERROR GOAL BY TIME HORIZON,  PERCENT ERROR BY TIME HORIZON AND LEVEL , PERCENT ERROR GOAL BY TIME 
HORIZON ? Will you please give us the copy of same?  
 
1) How do you measure Sales Forecasting Performance? 
 

1. Which criteria are used for evaluating sales forecasting effectiveness? 

2. Are performance statistics weighted by volume? 

3. Which reports are available to measure performance?  

4. What measures of forecast error are used? 

5. Is forecasting performance formally evaluated and rewarded?  how 

  

2) How do you measure accuracy of present sales forecasting system? 

 
1. Do you evaluate the accuracy of your sales forecast? 

2. What criteria do you use to forecast accuracy? Examples: 

3. Please evaluate your accuracy criteria on a scale of 1-5, 1 being very accurate and 5 being not very 

accurate. (Each criteria) 

4. What is most important to you when evaluating the satisfaction of your current sales forecasting 

process?  
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3) Are you satisfied with current sales forecasting system 
 

1. Please evaluate your management satisfaction criteria on a scale of 1-5, (1 being very satisfied and 
5 being very unsatisfied.) 

 
2. Do you get out of your sales forecasting process what you expected based on the inputs? 

 
3. Is your sale forecasting system is adaptable with change in time? 

 
4. Do you like to change any sub process of sales forecasting process in your company?  

 
5. If yes why you think so? 

 
 
E) PROBLEMS IN  SALES FORECASTING PROCESS  
 
1) Describe different problems faced by you while preparing forecast at different levels. 
 

1. Have you ever faced problems from suppliers or customers regarding to receiving information? 
 
2) How do you counteract those problems? 
 

1. Which personnel take part in the process of solving problem? 
 
 
  
Adapted partially from  
 
Mentzer, J., Kahn, K., & C. Bienstock (1996). Sales Forecasting Benchmarking Study. Published 
Executive Report. University of Tennessee, Knoxville.  
 
Green, Yvette Nicole Julia, (2001) ‘An Exploratory Investigation of the Sales Forecasting Process in the 
Casual Theme and Family Dining Segments of Commercial Restaurant Corporations’ PhD dissertation. 
etd-02072001-164547 
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Appendix 2: Spreadsheet of MFS - Multicaster  
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Appendix 3: Graphs of MFS – Multicaster 
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Appendix 4: Characteristics of forecasting methods and their relationships 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Characteristics of forecasting methods and their relationships 

(Adapted from Armstrong, J. S. and Brodie, J. R. (1999),) 
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Appendix 5: Selection of forecasting methods 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Selection of forecasting methods 
(Adapted from by Armstrong, J. S. and Brodie, J. R. (1999),) 
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Appendix 6: Abbreviations 

 
CDF: Collaborative demand forecasting 
CEO:  Chief Executive Officer 

CIS:  Central information system 

CPFR: collaborative planning forecasting and replenishment 

DSS:  Demand support system 

ECR:  Efficient customer responsiveness 

EDI:  Electronic data interchange 

ERP :  Enterprise resource planning. ERP utilizes ERP software applications to improve the performance   

          of organizations' resource planning, management control and operational control. (Zhang Bruce,   

           2005) 

MAPE: Mean absolute percent error. 

MFS:  Multiple forecasting system 

MIS:  Management information system 

MRP:  Material resource planning. 

PE:  Percent error 

QR:  Quick response 

SKU:  Stock keeping units. 

SKUL:  Stock keeping unit by location 

S&OP:  Sales and operations planning. 

TPL: Third Party Logistic 
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Appendix 7: Judgmental Methods 
 
Expert opinions 

Opinion of expert is always differing from intention surveys. If one expert is asked to predict the market’s 

behaviour then there is no need to claim that this is a representative expert and the expert may be 

exceptional. One theory is that to combine independent forecasts from a group of experts. (Ashton and 

Ashton, 1985) 

By using a structured method accuracy can be improved for the expert forecast. Such as using Delphi 

method which is iterative survey one expert make forecast for problem and receive feedback from other 

expert and then make further forecast. (Armstrong and Brodie, 1999) 

 

Conjoint analysis 

Conjoint analysis is method which is used in different area of marketing, basically for new product 

decision. It is based on sound theory, such as use of experimental design to create situation and soliciting 

independent intentions from a sample of potential customers. In this method customer asked to state their 

intention for different product offering and after that it is possible to infer how the factors relates to 

intended sales. (Wittink and Bergesteun, 2001). 

 

Judgmental bootstrapping 

this method convert subjective judgment into objective process. Experts make prediction for a series of 

condition and then they make forecast for next year in several geographic group. Further, this process 

converts to a set of rules by regression of the forecast against the information used by forecaster. 

Developed judgmental bootstrapping model offer a low cost procedure for making forecast which is often 

provide some better accuracy. (Armstrong, 2001a). 
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Appendix 8: Statistical sources methods 
 
Analogies  

Experts can identify analogous situations. Extrapolation of results from these situations can be used to 

predict the situation of interest. For example, to measure the loss in sales when the patent protection for a 

drug is removed, one might examine results for previous cases, especially if the drugs are similar. 

(Armstrong and Brodie, 1999) 

 

Expert systems 

Expert systems uses the rules of experts which are created from protocols, whereas the forecaster talks 

about what he is doing while making forecasts. The best feature of this method is to draw upon empirical 

results of relationships that come from econometric studies. in reality, this is a common way to construct 

expert systems. Expert opinion, conjoint analysis and bootstrapping can also aid in the development of 

expert systems. 

 

Econometric methods 

Econometric methods use theory to construct a model. These engage selecting causal variables, recognize 

the expected directions of the relationships, imposing constraints on the relationships to make sure that 

they are logical, and selecting practical forms. (Armstrong and Brodie, 1999) 
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EDUCATION DETAILS:  (All studies has completed by full time study) 
 
2005- 2007 -     Completed Degree ‘Masters In International Logistics and Supply Chain   
                          Management’ in Jönköping International Business  School., Jonkoping University,   
                          Sweden - Indian Institute of Management-Ahmedabad, India. 
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June 2003 – Dec. 2004    Wilson Medicine Company. 
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India.No.2 in export of Fine chemicals. 
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SCHOLARSHIPS, AWARDS: 
 

1. Young Scientist award and Gold Medal in national level ‘Dr. Homi Bhabha Young Scientist 
examination’ -1994 and 1996 

 
2. Winner of 54th Indian Pharmaceutical Congress,2002 in Pharmacognosy section in research paper 
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4. First prize in ‘National Level Science Exhibition’ in India – 1995 

 
5. Second prize in sate level ‘Maharashtra Talent Search’ examination -1995 
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12. Awarded first prize in ‘All India Camel Colour Contest’ a national level drawing competition – 
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Feb 05 – Jun 05  
European Business School, EBS Oestrich -Winkel, Germany 
Exchange Student Program 
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Guru Ghansidas University, Bilaspur, Chattisgarh, India. 
Master of Arts in Political science 
 
Aug 90 – May 92  
Guru Ghansidas University, Bilaspur, Chattisgarh, India. 
Bachelor of Arts  
 

EMPLOYMENT HISTORY:  

 
At Present         Purchasing Manager and logistician 
                     Pelly Industri, Hillerstorp, Sweden 
 
Sep 98 – Nov 06   Assembly Worker 
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Jul 93 – May 97   Purchasing Manager  

New A. M: Raskilal and Company, Bilaspur, Chattisgardh, India 
 
Aug 92 - Aug 93         Sales Manager 

New A. M: Raskilal and Company, Bilaspur, Chattisgardh, India 
 
 
 

OTHER ACHIEVEMENTS : 
 
 
Student Ambassador for the International Business School, Jönköping, Sweden 
  
Student Representative in the Vuxenutbildningsråd, From Vuxengymnasiet, Jönköping, Sweden  
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From delusion lead me to Truth 
From darkness lead me to Light 

From death lead me to eternal life 
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