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Abstract 

For numerous companies today, one of the key elements for successful competing in the market is an 

optimized inventory management. Inventory management is about satisfying the customer need, while 

keeping the inventory costs as low as possible.   

This report discusses the functionality assessment of inventory management software for small to 

medium sized enterprises (SME). It is an investigation motivated by the fact that high-end inventory 

management solutions are becoming financially available for SME via the SaaS technology. The main 

question that this study aims to answer is therefore what functionalities and functionality characteristics 

in external high-end inventory management solutions enable competitive advantage for SME’s. 

A survey complimented by a number of interviews was conducted in order to gain a broad picture of 

what the SME’s need from these solutions. The answers obtained from the SME respondents were 

compared to relevant literature, and from that the conclusions were drawn. Furthermore, a QFD 

analysis was made to evaluate how well an existing high-end-solution matches the SME requests. 

The result of the study shows that there are many similarities between what the SME need and what the 

large companies need in terms of functionalities in these systems. However, the study also shows that, 

for optimal use, these functionalities must be delivered by the system developers in a way that is better 

suited for SME’s. 
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Sammanfattning 

För många företag idag är en av nyckelkomponenterna för framgångsrik konkurrens på marknaden 

en optimerad lagerstyrning. Lagerstyrning handlar om att tillfredsställa kundernas behov samtidigt 

som lagerkostnaderna hålls så låga som möjligt. 

Den här studien utvärderar funktionaliteter i lagerstyrningsmjukvaror för små till medelstora företag. 

Det är en undersökning som är motiverad av det faktum att avancerade lagerstyrningssystem blir 

mer och mer finansiellt tillgängliga för små till medelstora företag via den så kallade molnteknologin. 

Huvudfrågan som detta examensarbete ämnar besvara är därför vilka funktionaliteter och 

funktionaliteters egenskaper i avancerade externa lagerstyrningssystem som möjliggör 

konkurrenskraft för små till medelstora företag. 

En enkät kompletterad av ett antal intervjuer genomfördes för att skapa en bred bild av vad de små 

till medelstora företagen behöver från dessa system. Svaren som erhölls från de undersökta 

företagen jämfördes med relevant litteratur och från detta har slutsatser dragits. Dessutom har en så 

kallad QFD-analys gjorts för att utvärdera hur bra en existerande system stämmer överens med vad 

de små och medelstora företagen efterfrågar. 

Resultatet av detta examensarbete är att det finns många likheter mellan vad de små till medelstora 

företagen behöver och vad de stora företagen behöver angående funktionaliteter i dessa system. 

Emellertid visar denna undersökning att, för optimal nytta av dessa system, måste dessa 

funktionaliteter anpassas för de små och medelstora företagen. 

Nyckelord 
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List of abbreviations and keywords 

ERP: Enterprise Resource Planning (system). 

Functionality: In this study we refer to the word functionality as the purpose that something is 

designed or expected to fulfill. 

HOQ: House Of Quality (relationship matrix in the QFD) 

IM: Inventory Management. 

IS: Information System. 

IT: Information Technology. 

Module: Large part of a computer system, (e.g. an IM module in an ERP system). 

QFD: Quality Function Deployment. 

SaaS: Software as a Service, (also referred to as Cloud Computing). 

SCM: Supply Chain Management. 

Service level: The fraction of demand that is satisfied directly from stock. 

SME: Small to Medium sized Enterprises. 

SNI codes: Swedish industrial activity classification codes: the Swedish version of NACE codes. (SNI is 

short for “Svensk Näringsgrens-Indelning”). 

Stock value: In this study we refer stock value as the value of inventory. This value is not to be mixed 

up with share value. 

System: In the text we refer to the word system as a software solution. 

VAU: Value of Annual Usage, (Quantity of a component or material used in a year multiplied by its 

unit cost). 
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1 Introduction 

The introduction starts with a small case introducing the topic, followed by a general view of what 

phenomenon this study is researching and in what context it is done. The introduction continues with 

the background of the problem including a short presentation of the company supervising this study 

and their product.  

The purpose, together with the objective and research questions, is then clearly stated. Finally the 

delimitations of the study are presented.  

 
This thesis treats the functionality requirements in the area of inventory management (IM) for the 

small to medium sized enterprise (SME) segment. The following case illustrates the possible benefits 

of implementing a high-end IM solution, by demonstrating reduction of stock value and increase in 

service level.  

  

In the beginning of 2012 the SME Trailereffekter AB employed a system called EazyStock to help 

optimize their IM. EazyStock is a cloud based IM system that a manager uses together with the 

enterprise resource planning system (ERP), developed by the company Syncron International. Before 

2012 the assistance of companies like Syncron International had been too expensive for 

Trailereffekter AB. However, the fact that this system in 2012 also became available as a software as 

a service (SaaS - cloud based service), made it much more affordable.  

It was the CEO of Trailereffekter AB, having a background in logistic systems at Volvo who saw the 

potential of increase in service level and reduction of working capital in the company. The CEO was 

convinced that managing the inventory with only internal experience was not sufficient any longer. 

Before the implementation of EazyStock, Trailereffekter AB had a stock value of 33 Million SEK, and 

in May 2013 that value is reduced to 29 Million SEK. The service level has gone from 77 percent to 90 

percent, and in addition to that Trailereffekter AB has been able to redistribute working forces that 

previously were occupied with IM tasks, now concentrating their time on sales management instead. 

This has in turn lead to the fact that Trailereffekter AB is gaining market shares.  

(S. Stenstrom, Supply chain manager AxIndustries 2013-05-02)  

 

To stay competitive and customer oriented, SME’s must use the power of information technology (IT) 

and integrated information systems (IS) (Shehab et al. 2004). Although, when it comes to making 

these IS investments, the market situation is normally that the large companies have more resources 

to spend on optimizing their business than the SME’s do, putting competitive pressure on SME’s to 

increase performance. The lack of resources at SME’s refers to both small budgets and insufficient IT 

competence within specific working areas. The lack of resources at SME’s is complicating the task of 

making well-informed and reliable decisions regarding IS. Consequently, SME’s require assistance 

when it comes to making decisions regarding these investments (Blackwell et al. 2006).  

However, when the circumstances on the market evolve, financial opportunities created by the 

developments can be seized by SME’s seeking competitive advantage via increased performance. The 

case described above is an example of just that occurrence, in the context of a high-end IM system 

becoming available as a cloud based service. When the high-end IM system became available as a 

cloud based service, the circumstances on the market for the companies using IM systems evolved, 

making the high-end IM functionalities much more affordable. This cost development created an 
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investment opportunity for Trailereffekter AB, in which the company could increase their IM 

performance and gain market shares to a reasonable price. 

 

The case of Trailereffekter AB well portrays the context in which this study is conducted. The internal 

IM system is one of the IS’s that generally only large companies afford to develop and customize, 

since the performance gain with the system covers the high cost involved with engineering and 

implementing it. SME’s on the other hand does not have the resources to develop and customize 

their systems to their specific business requirements and are in general forced to use simpler 

systems. This prohibits SME companies from tangible performance enhancements that large 

enterprises are achieving through implementation of IM systems. It also constrains the company’s 

growth rate and capability to compete with large enterprises (Castellina, 2011). 

As mentioned in the case with Trailereffekter AB, the cost/expertise predicament is starting to 

change with the increasing utilization of SaaS technology in this industry, which is also known as 

cloud computing. SaaS solutions do not only make IM more affordable, it also makes the systems 

easier to implement and manage, which in turn make them more attractive for the SME segment. 

 

There is a vast number of authors discussing different specific issues regarding IM for SME, such as 

lumpy demand pattern in relation to the SME segment (Kanchanasuntorn et al. 2010) or IM system 

optimization through web based schemes (Li-ping, 2009). However there is a lack of research 

focusing on the need of specialized functionalities when it comes to IM system for SME’s. This is 

because of the fact that the high-end IM functionalities just recently became financially available for 

the SME’s. Consequently, there is a gap in the literature concerning SME’s’ needs and requirements 

within IM systems research. As seen in figure 1 below, this study uses previous findings from 

adjacent areas (red, green and purple box) to IM systems intended for SME’s (turquoise box), as a 

starting point to explore and investigate the gap in the literature. The red colored box in figure 1 

represents the existing knowledge regarding inventory management for large enterprises while the 

green box symbolizes the existing IM literature regarding the SME segment. There is also an 

extensive knowledge regarding IM systems for large enterprises marked as the purple box. However, 

as the figure 1 show, it is a gap regarding the current knowledge with the SME areas IM systems. The 

purple “high-end functionalities”-arrow illustrates that gap, the literature regarding high-end 

functionalities comes from research regarding IM systems intended for large companies (the purple 

box). 

 
Figure 1. The research gap 
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1.1 Purpose and objective 

The starting point of this study is to investigate if SME’s could benefit from complementing their 

ERP’s with high-end IM solutions. The purpose is therefore to investigate the SME needs and 

requirements in the area of IM, and compare the findings with what a high-end IM system offers.  

From the perspective of the balance between stock value and service level, the study provides 

insights and recommendations on what a high-end IM system should incorporate to meet the SME’s 

needs and requirements. 

 

1.2 Research question 

 What functionalities and functionality characteristics in external high-end inventory 

management solutions enable competitive advantage for SME’s? 

To answer that question, it was divided to the following three sub questions concerning SME’s.  

1. Which functionalities and functionality characteristics are requested in inventory 

management systems? 

2. How can inventory management systems reduce excess inventory and shortage of materials? 

3. How can external high-end inventory management modules complement and improve 

current ERP systems? 

 

The first question is answered by an exploration and clarification of SME’s preferences when it comes 

to IM systems. To answer the second question, insight on how and why a best in class system 

improves companies IM performance are provided. The third question requires an investigation of 

what kind of problems SME companies have and how they could be solved with a high-end system. 

1.3 Delimitations 

A definition of IM is used, where the following four areas of activities have been identified and 

chosen for investigation (Silver et al. 1998): 

 Demand forecasting 

 Replenishment 

 Classification system 

 Multi-echelon optimization  

 

The competitive advantage that can be created via IM systems is due to the possible increase in IM 

performance. When analyzing a company’s performance from a certain perspective, the three levels 

of analysis are the industrial (strategically affecting), the functional (performance increasing 

practices) and the individual (personal impact) level. As previously mentioned, this study will discuss 

functions in an online computerized system. Therefore, the level of analysis for this study is the 

functional. However, the results and answers to the stated research questions will of course also 

touch the other two levels of analysis, as the functional level connects the individual and the 

industrial level. 
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In this study, high IM performance refers to low stock value and high service level. For this reason, 

functions affecting these two overall, contradictory and performance indicating targets were chosen 

for analysis. 

Furthermore, this study will not be looking into functions within these four areas that are considered 

as basic IM functions. The functions that are labeled basic are the ones that reoccur in all existing IM 

modules, also in “simple” systems, therefore expected and considered given. This study will instead 

treat functions influencing so-called performance factors or excitement factors. The Kano model 

(Matzler et al. 1998), see figure 2, was found useful to explain this delimitation in this study, as the 

discussion will mainly treat performance factors in an IM module.  

 
Figure 2. Kano model 

To explain the Kano model one can take an example of a customer visiting a restaurant. The 

customer does not expect to have to pay extra for the plate, the glass, and the cutleries and so on, as 

these are basic factors in a restaurant. The customer service, in what way the waiter greets the 

customer and how long it takes for the food to come to the table are performance factors, on which 

the customer will base the decision of whether or not he or she will return to the restaurant. There 

are also so called excitement factors, which could be exemplified with something positive and 

surprising that the customer was not expecting, like a complimentary glass of wine from the waiter 

when sitting down at one of the tables (Biglarbeigi, 2009).  

Changing the exemplifying situation of the restaurant back to an IM system, the functionality making 

the balance of a certain product visible for the user is a factor that is expected and therefore basic. 

Performance-driving factors are for example what parameters are taken into consideration and what 

algorithms are used when a function in the system is calculating the demand forecasts. An example 

of an excitement factor could be the possibility to create a virtual warehouse in the system, for 

optimal redistribution between warehouses. 

 

In this study, the definition of SME’s is based on stock value. Even though stock value is directly 

dependent on the product value, it is a relevant figure for describing the need for an IM module in 

the ERP. This is because a reduction of the stock value by a certain percentage obviously saves the 

company more money the higher the stock value is to start with. Thus, the need for an investment of 

an IM system grows as the stock value grows. The scope limits were set to a stock value of minimum 

20 Million SEK and maximum 250 Million SEK. 
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In order to find an appropriate sample of companies within this scope, a list of randomly chosen 

Swedish companies was generated through SNI-codes. The listed companies are operating in 

different industries, and the following three industries were the ones chosen for this study, since 

they were the most common ones according to the list: 

 Discrete manufacturing 

 Wholesale and Distribution 

 Spare parts 

1.4 Thesis commissioner 
Syncron International AB is the commissioner of this master thesis, and their new solution EazyStock 

is one example of a high-end IM system that can increase the performance for SME’s. 

  

Syncron is an international company within the market of supply chain management (SCM) software, 

with offices spread out in the most parts of the world such as in the USA, Japan, United Kingdom, 

Australia, India, Italy and Sweden. They focus on supporting corporations in manufacturing and 

distribution industries with their customized inventory software solutions; global inventory, global 

order, global price and master data management. How the different solutions are linked is illustrated 

in figure 3 below. 

 

 

Figure 3. Syncron's solutions 

Syncron’s inventory software solutions has previously been customized and designed for large 

enterprises with several warehouses and many items in stock, such as Volvo, Atlas Copco and Alfa 

Laval. The reason for this is because there is a high cost of implementing and managing the inventory 

solutions, and therefore it has so far only been suitable for big enterprises. Syncron recently released 

a new product, EazyStock, which is a SaaS version of their previous Global IM module. Syncron is 

combining their expertise with the SaaS technology in EazyStock in order to improve the SME 

segment inventory performance through advanced functionality that previously was not affordable 

for SME’s. Since the SME segment is an unexplored area for Syncron’s IM module there is a need to 

map out the needs and requirements to successfully develop the optimal IM solution for the SME 

segment. 

 

To answer the study’s research question and bridge the gap in the literature, this thesis examines 

how the company Syncron as an external partner can fulfill and improve the SME segment’s needs 



6 
 

and requirements in terms of performance increasing functionalities in an IM system. This is done by 

identifying gaps where Syncron can develop and improve EazyStock. See in figure 4. below, the role 

of EazyStock as an external IM system contributing to an existing ERP. 

 

 
Figure 4. The role of EazyStock 
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2 Methodology  

This chapter will present and motivate the research design including the methods used in this study. It 

will also discuss how the chosen methods will affect the validity and reliability of the study.  

 

The overall research design of this study is showed in figure 5 below. 

 
Figur 5. Research design 

2.1 Identify and define problem formulation 
The study started with Syncron’s desire to understand the Swedish SME market requirements and 

needs when it comes to IM systems. The desired outcomes of the study from Syncron’s perspective 

were expressed in these four sub questions:  

 

1. What are the main market requirements on inventory management systems for SME? 

2. Which ERPs do the SME companies in the Swedish market use primarily? 

3. Which ERPs can gain mostly from using an external inventory management solution? 

4. Within each ERP, what specific functionality would an external inventory management 

system primarily solve? 

Relevant literature regarding for example IM, forecasting, information systems and other areas close 

to the subject were studied in order to understand the background to the problem and its context. 

Syncron’s solution EazyStock was also investigated to understand how a system could be 

constructed. The scope of the study were narrowed down in collaboration with Syncron to focus on 

performance factors in IM systems’ functionalities from an SME perspective, and their affect on the 

two drivers in IM systems; inventory cost and service level.  

2.2 Data gathering 
The primary data in this study is data directly connected to the objective, and are therefore in this 

study consisting of the data gathered through the empirical investigation such as findings from 

survey and interviews. Secondary data is data that have an indirect connection to the objective, and 

are therefore in this study consisting of the literature regarding IM and other data that we did not 

gather directly ourselves. 

 

A pre-study, involving reading and discussions about IM systems, was conducted in order to get a 

deep understanding about the context of the study. This was done because even though a problem 

had been identified, how to solve the problem in this context was uncertain.  Via the pre-study 

information needed about the subject and the problem context were attained, before the final 

strategy on how to solve the problem with this study were mapped out. During the pre-study the 

secondary data regarding SCM, ERP, IM systems and market analysis methods were screened. This 

screening process was necessary for the delimitation of the study, resulting in that this study is 

focused on IM systems’ functionalities. The theoretical framework presented in the report is based 

on IM theories and previous findings collected from scientific journals and books in the IM area. 

Identify and 
define problem 

formulation 

Data gathering: 
Literature 

review 

Data gathering: 
Survey 

Data gathering: 
Interviews 

Methods of 
analysis        

(incl. QFD) 
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These literature findings from the pre-study were what composed the foundation for the gathering 

of the empirical data. These findings were presented and evaluated by companies in the survey and 

interviews in terms of importance. 

 

The empirical data was collected through surveys and interviews in order to create a holistic view of 

the functionality requirements in the SME segment. The purpose of the survey was to map out as 

many companies as possible, and their needs and requirements when it comes to IM in the Swedish 

SME segment. The findings attained from the survey showed the outline of the market in its current 

state, and also where improvements could be made to better customize systems to this specific 

segment. Meanwhile the interviews were made in order to understand why and how these 

functionality improvements attained from the survey should be made to best fit the Swedish SME 

segment. To cover as much as possible the interviews were conducted in a semi-structured way, 

enabling gathering of both specific data about improvements and more in-depth explanations 

regarding the replies from the survey (Collis & Hussey, 2009).  

 

Because of the fact that the topic IM and SME has been researched effectively in the past, the 

quantitative research was done before the qualitative one to understand if there was a difference 

between SME high-end IM solutions need and requirements compared to previous findings in 

literature. In other words, the situation is that IM theory in the context of SME is already far down 

the learning curve, motivating the choice of first understanding quantitatively what are the key 

components in this kind of system, before engaging qualitative research to understand them 

(Mathew, 2000). Conducting the survey before the interviews was also an appropriate choice of 

order for this study, as it helped confirm that the companies actually were within the scope. 

2.2.1 Literature 

As mentioned in the previous section, given the objective and the scope of this master thesis, the 

literature consists mainly of IM and SME research. The content of the theoretical framework 

combines deep-rooted theories with those that are up to date within this field. The established 

models are from the authors that are considered well-known and acknowledged IM researchers. 

Knowing that the ideas of these authors in many cases lies as base for the new, not yet as frequently 

quoted, investigators makes the combination of both new and “old” opinions relevant for a 

theoretical framework in this field.  

 

From the established models and theory, the following four areas of IM were identified and 

introduced: 

 Demand forecasting 

 Replenishment 

 Classification system 

 Multi-echelon optimization  

Within these four areas, modern researchers’ findings and arguments were thoroughly reviewed, 

compared and structured. The results of the theoretical framework were presented in a table 

showing authors claim on what is important today for inventory managers to focus on, understand 

and achieve in these areas.  
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Most of the scientific articles used were in the context of the SME segment of companies. However, 

since the most common way of outlining whether or not a company is a SME is by observing the 

number of employees, and this study has a definition based on stock value, some of the findings do 

apply to other company sizes and structures as well. 

 

During the pre-study other areas were also studied such as market analysis theory. The quality 

function deployment (QFD) tool was chosen for identifying gaps between the case company’s IM 

module and the results from the empirical investigation. 

2.2.2 Surveys 

The survey method is a very time efficient and most favorable method to collect the quantitative 

data required to establish a general view of the market (Collis & Hussey, 2009). In this study, the 

survey helped to identify the general needs and the specific systems that are used in the Swedish 

SME market. Together with Syncron, a sampling frame in the form of a list of 500 companies was 

created consisting of relevant Swedish companies based on their expected stock value. The stock 

value was chosen as reference variable, as it was thought to be the best indicator for the suitability 

of an IM system for a company. The stock value is the most appropriate indicator because a company 

needs to have a certain amount of value in stock to enable savings that exceeds the investment of an 

IM system (Martinsson, 2013). The participants that were chosen to answer the survey had titles 

such as Logistic Manager, Purchasing Director, Supply Chain Manager. These persons were chosen 

because of their experience and extensive knowledge about the subject, and were also thought to be 

able to base their answers on the company’s need from these systems in terms of functionality and 

capability. To ensure that the right person at each company was contacted, the company was first 

contacted via telephone, describing the survey and its purpose. Along with the guidelines of Fisher 

(2007), the questionnaire was kept short, attractive and logically structured. The response rate was 

just over 16 percent, generating 81 responses. 21 answers from the survey were excluded because of 

the 20-250 Million SEK inventory value delimitation used in this study. The remaining 60 participants 

companies are within the scope and were therefore accepted as primary sources.   

 

Identifying the general needs of the market via the surveys was basically done in two steps. Firstly, by 

asking the respondent to choose what main target his or her company right now wishes to improve. 

Secondly, by creating strong statements based on previous findings from literature for the 

respondent to rate in terms of importance. Why the statements were formulated strongly was 

because that has proven to give more useable results (Arvidsson, 2013), in other words not just a lot 

of middle ratings. To get an idea of what the most commonly specific systems used in the Swedish 

SME market are, the respondents were simply asked to state their current stock value and what ERP 

they are using. Since surveys are most appropriate to get data concerning people’s attitudes, 

behaviors, knowledge, and personal history, the surveys were also used as a way of selecting which 

companies were suitable for the longer in-depth interviews (Totten, 1999). All the respondents were 

in the end of the survey given the question if they would be willing to answer some more in-depth 

questions, to which 45 percent of them answered yes. From these 45 percent, representatives 

(users) were contacted again for interviews.  

2.2.3 Interviews 

Five semi-structured interviews were conducted during this investigation. The interviewees were 

chosen based on their company’s inventory value, their operating industry and the fact that they use 
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one of the three most common ERP systems in the Swedish SME segment. These three criteria were 

chosen to get the most representative picture as possible of the whole segment.  

 

When interviewing the managers, the objective was to get a discussion going on what the 

respondents’ company needs, why that is, and how it could be achieved. This meant that when 

conducting the interviews for this study, the questions had to be of both open- or closed-ended 

nature. The closed questions guided the respondent to pick one option from a limited selection, such 

as pinpointing the specific functionality he or she found most useful. The open-ended questions 

could be responded to in any way the interviewee found best, such as motivating his or her choice of 

functionality. Since a mixture of these types of questions was applied in this study, both the 

structured and the unstructured approach were chosen (Bryman, 2001).  

 

The structured part of the interviews included only closed questions, which are better suited for 

quantitative analysis, while the unstructured part treated the topic or issue in a general level. During 

the interview, a perspective would develop gradually, providing the opportunity to adapt the 

questions and ask follow-up questions, resulting in deeper knowledge. The interviews in this study 

were conducted in a semi-structured way to get specific data, while at the same time letting the 

respondent talk more spontaneously. Thus, allowing new ideas and explanations to be brought up 

during the interviews that could be valuable. A semi-structured interview is, as its name indicates, a 

combination of a structured and a non-structured interview, including some prepared questions and 

the possibility of asking follow up questions as well (Bryman, 2001). To outline the overall plan for 

the interviews, they typically started with a presentation and background of the respondent, to get 

an idea of his or her level of experience of IM. Next, the respondents were asked to try to discuss and 

motivate what functionality they found most performance driving in an IM system, and why. Lastly, 

the answers and ratings given by the respondent in the survey were reviewed together, giving the 

respondent a chance to motivate his or her choices. The qualitative data gathered through these 

interviews provided a deep understanding and highlighted specific problems that exist in the current 

systems of companies. 

2.3 Methods of analysis  
The results gathered from the survey and interviews were compared with the findings gathered from 

the literature. The comparison of the two was made to find similarities or dissimilarities between 

different companies and industries, but also against the previous findings from other researchers to 

see if the Swedish SME segment differs from previous findings. This was done to bridge the possible 

gap between the two and establishing the best system for the SME segment. In addition to 

comparing the empirical findings with the theoretical findings, an external system’s (Syncron’s 

system EazyStock in this case) functionalities were compared with the findings to understand how 

well an existing high-end external IM module could satisfy the needs of Swedish SME’s. A QFD 

(Quality function deployment) analysis was conducted, in order to visualize the strengths and 

weaknesses with a high-end solution in relation to the needs and requirements from the SME 

segment. Analyzing how an external high-end system could improve the SME’s segment current 

systems and in turn increase the inventory performance is motivated by research question three. The 

QFD analysis will also provide the study with what system development companies believe the SME 

segment need and require in term of functionalities. It is important to understand if current high-end 
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system is good choice or not for the SME segment, or if there is a need for a completely new system 

because the system development companies does not understand the SME segment. 

2.3.1 Quality Function Deployment 

In order to get knowledge of how well an existing IM system that is delivered to customers via the 

SaaS technology today matches what the SME segment values, a comparison was conducted. The 

QFD tool was selected for the purpose of comparing EazyStock with the SME needs in these systems. 

QFD stands for quality function deployment, and is a well-known and popular tool for product 

development. Why the tool is popular is because it puts the voice of the customer in focus, using the 

customers’ requirements as a starting point. The focus on what the customers want is the reason 

why the QFD in this case was considered it to be the best method for the part of analyzing what the 

SME’s want versus how a high-end system are developed in this case Syncron’s system EazyStock. 

Bottani and Rizzi (2005) address the applicability of the QFD approach in the SCM context, and argue 

that:  

“The methodology allows the identification of the service factors that are perceived to 

affect logistics performances from the customer’s point of view, enabling the 

assessment of possible gaps between customers’ and firm’s perception of logistics 

service.”   

The QFD analyzing process starts off by a group of persons that have experience and knowledge 

about the product, list different customer values (CVn), (Akao, 1990). Customer values are features 

and functionalities in the product that the customer values, and are expressed in the form of 

finishing the sentence; “I want the product to…”. The customers are then asked to rank these 

customer values. In this investigation, the customer values are ranked in the conducted survey. After 

that, a list of product properties in EazyStock was put together in collaboration with Syncron. This 

was done via discussions with personnel at Syncron, including a presentation of EazyStock, reading 

about EazyStock and looking around in a demo-version of the solution. The combination of those 

activities provided the required picture and knowledge about the solution to make an accurate 

analysis. 

 

The QFD process continues by creating a relationship matrix known as the house of quality (HOQ). 

The HOQ defines how well customer values in the rows (the “Whats”) are satisfied by the product’s 

properties (the “Hows”) in the columns. See a very simplified version of a QFD-house of quality in 

figure 5 below. 
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Figure 6. The QFD: House of quality 

In short terms, the relationships between the customer values (CVn)  and the product properties 

(PPn) are ranked in the connection matrix as seen in the figure 5 above, with either no, weak, 

medium or strong relationship. An empty box means that there is no relationship between the 

customer value and the product property, the number 1 means that there is a weak relationship, the 

number 3 means that there is a medium relationship, and the number 9 means that the relationship 

is strong. The relationships are 0, 1, 3 or 9 it is not possible to type 2.5 to accomplish a relationship 

between weak and medium. This is because the QFD is constructed to show clearer differences 

between different product properties importance. In figure 6, the relationship numbers are showed 

as rings that are more or less filled. Adding all the numbers together from top to bottom in each 

column will then provide a sum per product property. The product property that gets the highest 

sum value is the most important for the customer. However, since the customer values were ranked 

before establishing the relations, each relationship number is also multiplied with the ranking 

number of the customer value before it is added down in the product property columns as seen in 

figure 6. 
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Figure 7. QFD with ranking and sum values 

That way, the product properties relating to very important customer values get higher sum values. 

In this investigation, the sum values represent how important the investigated properties in 

EazyStock are for the Swedish SME customer. 

 

The downside of the QFD analysis is that its result is subjective. Because the relationships between 

customer values and product properties are a person or groups opinion, it is not something that is 

general and would be duplicated in the same matter if another person or group rated the 

relationships. To ensure the best possible ratings of the relationships were the rankings reviewed 

together with the supervisor at Syncron. 

 

 

2.4 Validity & Reliability 
The purpose with this study is to investigate the SME needs and requirements in the area of IM, and 

compare the findings with what a high-end IM system offers. The study does not aim to generalize 

the findings to all Swedish SME’s. Instead the aim of this study is to create a deeper understanding of 

the IM system in relation to the SME segment’s needs and requirements. 

 

A group of representatives working within the area did a trial version where they reviewed the 

survey and the draft of questions which would be the base for the empirical study. The trial version 

was done in order to achieve the most covering and representative survey, ensuring the quality of 

the survey and that it covered as much as possible of IM area for the final study. The participants in 

this group did not participate in the final empirical study, this was done to ensure that all the 

respondents had the same starting point when answering the survey. Making sure that no 

respondents are biased against the questions, will in turn minimize the risk of error and make the 

survey more reliable (Collis & Hussey, 2009). 
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The result of the survey conducted in the study is based on a sample size of 60 companies resulting in 

a response rate of just over 12 percent of the 500 companies contacted. Hence, it is not enough to 

draw any general conclusion about the 500 companies (Collis & Hussey, 2009). The findings are 

therefore only applicable for companies that have participated in this study, and we can only assume 

that they are valid for other similar companies in the Swedish SME segment. One factor that could 

have had an impact on the result is the difficulty to include every aspect and eliminate any 

uncertainty from the respondent with the chosen method (Beuckelaer & Wagner, 2012). In order to 

prevent and constrain this potential problem, only few persons that was best qualified to participate 

in the study was chosen from each company. All these participants had extensive knowledge about 

the subject IM because of their position in the company, these persons were chosen in order to get a 

more elaborate answers from the respondents about the SME segment that is of interest for the 

study. In order to display differences between participant’s replies in the survey, the approach of 

strong statement was used when creating the questions in the survey.  

 

The retained information from the replies of each participant in the survey was used as a foundation 

for the interviews. The interviews goal was to obtain deep knowledge as well as eliminate any factors 

of uncertainty in the replies in the survey. The respondents answered the survey first and then a 

more in depth interview, based on their answers, was conducted. This order allowed the 

respondents to reflect about the subject and the questions before the interviews, which in turn often 

resulted in more elaborated answers (Bryman & Bell 2005). In order to cover as many different 

industries and systems as possible with the interviews, the chosen participants for the interviews  

were spread out in the whole SME spectrum with different financial resources between 20-250 

Million SEK, from all the three industries discrete manufacturing, wholesale and distribution and 

spare parts and with different current ERP systems. This was done to make the findings as 

representative as possible for the whole Swedish SME segment.   
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3 Theoretical framework 

This chapter starts with a short section describing SME’s in a general way that is relevant to this 

study. Thereafter follows the main part of the chapter consisting of theory and insights from 

literature in the four areas that the study is delimited to: Demand forecasting, Replenishment, 

Classification system, Multi-echelon. 

 

The target in IM is to minimize the stock value, while maximizing the service level. Some of the main 

measurements directly connected to these two targets are the buffer stock, the order quantity, the 

lead times, the possible delivery from stock, the uncertainty in demand and the stock levels (Silver et 

al. 1998).  

 

 
Figure 8. IM can be summarized as the activity of balancing these two contradictory targets. 

3.1 Inventory management in small to medium sized enterprises 
In the academic world, the definition of SME’s has shown to vary, depending on the reference 

variable chosen, suitable for each author’s case. Number of employees and/or turnover is the most 

common way of defining SME, and the specific country context is commonly taken into consideration 

as well (Levin, et al., 2004). In Sweden, the definition of SME’s by the European Union in 2005 is 

generally used. According to that definition, a SME-company has between 10 and 250 people 

employed and less than 50 Million Euros in annual turnover, which is today approximately 428,5 

Million SEK. 

In this study, the definition is based on stock value, as seen in the Delimitations. 

The majority of the companies in the SME sector have implemented an ERP system, and some of the 

reasons for companies to do so, are company expansion and availability of new low-cost options 

(Castellina, 2011). Researchers have recognized the positive effects that companies in the SME 

segment achieve through focus on IM including increased service level, expansion and less use of 

internal resources. There are many researchers that agree regarding the need of IM focus in the SME 

segment (Rajeev, 2008): 

 To survive the competitive market situation SME’s need to integrated IM routines and 

capability utilization to achieve cost reductions while avoiding the consequences of shortage 

of materials (Ricklavely, 1996).  

 Excess inventory and shortage of materials are the two main problems found in SME’s 

regarding IM. (Eloranta et al. 1988).  

 SME’s in general lacks the resources for dealing with these issues, which leads to inventory 

decisions taken on intuition due to poor expertise (Mohanty, 1985).  
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Concurrent with their conclusions and with a more direct fit to the objective of this study, Blackwell 

et al. (2006) argues that the general lack of resources refers to both small budgets and insufficient IT 

competence within specific working areas, including IM. Meaning there are generally few people 

with the right competence that understands the potential benefits of these systems, often resulting 

in decisions being made on insufficient information. This is only natural for an SME, since there are 

other business areas that need prioritizing, and the people that have the right competence to make 

these decisions have limited time and resources. Compared to large enterprises, SME staff tends to 

deal more with knowledge in tacit forms, which also adds to the problem that decisions are being 

made on insufficient information (Jitesh et al. 2011).  

There are also some researchers arguing that there is a mismatch between SME’s and SCM practices. 

This mismatch is, among other reasons, due to SME’s not implementing SCM appropriately in line 

with the company goals (Arend et al. 2005).  

3.2 Classification system  
Optimal control of a company’s inventories requires ultimately individual control and labeling of 

every item and product in their business. The specific unit for each item in stock is called a stock 

keeping unit (SKU), which enables it to be monitored and controlled. The SKU is defined as an item of 

stock completely specified according to function, style, size, color and usually location (Silver et al. 

1998). Optimizing every individual SKU in the inventory is very time consuming and difficult. In order 

to minimize the need for resources and create a general picture, companies with a wide variety of 

items in stock usually distinguished different SKU classes based on overall characteristics (Kampen et 

al. 2012). The focus of any SKU classification is to systematically sort items with similar characteristics 

into classes, which makes managerial decisions regarding service levels, inventory levels and costs 

much easier to handle for the management. The SKU classification however, is not only limited to 

improving inventory control, it also acts as a support system for decisions-making on appropriate 

forecasting methods and production strategies for different classes of items (Kampen et al. 2012; 

Silver et al. 1998). 

The most common classification system in the industry is the ABC approach, which is a classification 

system with three different item classes A, B and C. The attractiveness of the ABC classification in the 

industry lies in its simplicity and that it is easy to understand (Kampen et al. 2012). The ABC analysis 

is based upon Pareto’s statistical principle discovered in Italy during the 19th century. Pareto’s 80/20 

principle translates into that 80 percent of the sales come from 20 percent of the products, and 20 

percent of the stock account for 80 percent of the stock value and storage place (Silver et al. 1998). 

Traditional ABC classification is normally based on only one single criterion annual dollar usage 

(VAU). Other criteria can also be used, such as unit cost, transaction usage, lead time and others 

(Kampen et al. 2012). The use of Pareto’s Law based on the ranking criteria VAU leads to the 

standard ABC classification where; A inventory accounts for about 20 percentages of the items and 

80 percentages of the annual dollar usage, B inventory accounts for about 30 percentages of the 

items and 15 percentages of the annual dollar usage, C inventory accounts for about 50 percentages 

of the items and 5 percentages of the annual dollar usage (Silver et al. 1998).  

These percentage values between the different classes are approximate and may vary between 

different companies and industries depending on individual preferences. The different classes are 

then controlled after pre-set standards and policies to simplify the control and improve the overall 

performance (Silver et al. 1998). 
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3.2.1 Importance of classifying products to simplify control and support other 

function’s in the system.    

Companies with a wide variety of items in stock can use classification systems to group similar items 

together and generalize control procedures for the different classes. This enables the company to 

manage and control items easier and according to pre-set standards and policies, resulting in better 

control of the whole inventory and increased overall inventory performance. Classification systems is 

a useful for the industries in IM, because it sheds light on where excess inventory is tied up and 

optimize the balance between safety stock and service level. In practice, inventory mangers usually 

set a fix service level for the different classes and then try to minimize the inventory levels trough 

elimination of excess stock (Teunter et al. 2010). Classification systems systematically reduce excess 

stock that is not necessary while still ensuring that customer’s needs are fulfilled in term of required 

service level (Silver et al. 1998). 

3.2.2 Advantages with a multi-criteria based classification system.  

Researchers have recognized the limitation with basing the classification system on single 

criteria such as annual dollar usage, like in the ABC analysis. Different companies’ strategic aim 

will influence which criteria that is most suitable for the classification method. For example, a 

company that focuses on high service levels must have a larger safety stock, and more advanced 

and elaborated classification methods than companies that focus on low costs (Silver et al. 1998; 

Kampen et al. 2012; Benito, 1986; Hadi-Vencheh, 2010; Ng, 2007). This limitation in the 

traditional ABC classification has resulted in an extensive research on multi-criteria classification 

methods that are based on several characteristics. One of the first multi-criteria classification 

methods were developed by Flores and Whybark in 1986, where they proposed an ABC joint 

criteria matrix that take account for multiple criteria. Wan Lung N.g developed the Ng-model in 

2005, which is a multi-criteria model based on weighted linear optimization. In 2008 A. Hadi-

Vencheh proposed an improved version of Wan Lung N.g-model that uses the weighted values 

for classification in a more accurate way than in the N.g-model. These three models are today 

the most recognized models for multi-criteria based classification analysis. Which model that is 

most suitable for a company depends on the company’s individual preference on level of 

accuracy and difficulty.  

3.3 Demand forecasting 
In order to have effective decision making in IM and production planning, predictions about the 

future need to be made in the best way possible. In most industries, it takes longer to procure or 

make the needed parts and to manufacture the product than the customer is willing to wait for it. It 

is therefore essential for companies dealing with these sorts of problems to have an accurate 

forecasting. To achieve optimal control over the stock levels, the company must have a reliable 

method of calculating future demand. There has been a lot of research done in the field of 

forecasting and inventory control, such as in what way inaccurate forecasts affects the company 

performance. Although both the fields have been studied separately from different perspectives, the 

clear majority of authors emphasize their correlation in terms of foreseeing the future and making 

well-informed IM decisions. One understands that forecasting demand is an important part of IM, 

and that it is an activity affecting the whole supply chain. (Silver et al. 1998) 
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3.3.1 Handling all types of demand patterns 

There are a lot of different demand patterns, such as fast, slow or lumpy demand. The fast and slow 

demand patterns do normally not pose that much problems for companies, as those curves are 

steady and therefore easier to make predictions from. Lumpy demand however, is tricky to handle 

efficiently, due to the fact that erratic behavior of the demand can surprise companies. These 

problems often result in companies having to keep high safety stock levels. Many studies have been 

conducted in this area, in order to establish the most lucrative way of dealing with a product 

portfolio including items with different demand patterns (Silver et al. 1998). 

Many authors that have investigated which of the existing ways of handling different demand 

patterns would be the most beneficial to use. An overview of many of these researches exists, where 

the algorithms have been compared for their suitability of calculating demand patterns from an 

inventory cost perspective (Kanchanasuntorn et al. 2010). 

3.3.2 Customize your forecasting method to best fit your needs 

In search for the optimal features in a forecasting function it is important to remember that the most 

accurate forecasting tool for one company in a particular industry is not always the most accurate 

one for another company in the same industry. The forecasting accuracy has a major impact on 

inventory costs, service levels, scheduling and staffing efficiency (Lee et al. 1993). However, that does 

not mean that the most advanced forecasting method is automatically the one that saves the 

company the most money in terms of cutting inventory related costs. Since one of the costs involved 

is the price that the company pays for the forecasting tool, managers must reflect on how much they 

actually save when increasing the accuracy of their forecasts those extra percent. One can easily 

understand that this reflection is especially appropriate when it comes to comparing the needs of big 

enterprises with those of SME companies, since the very advanced forecasting methods only make 

substantial financial differences when the company is large.  

Managers have to take the company’s individual inventory policy and lead times into consideration 

when identifying the best forecasting method for minimizing their inventory costs (Liao et al. 2010). 

Along with that statement, the optimization of the forecasting method should be evaluated together 

with the inventory or production model in which the forecasts are used (Tratar, 2010). Furthermore, 

it is demonstrated that the use of forecasting tools for the purpose of updating inventory policies has 

a positive impact on the performance of the IM (Rossetti et al. 2008). 

3.3.3 Efficiently update your forecasts according to various demand types 

When forecasting demand of a product, it is very important to understand that during a product’s 

lifecycle, the demand type of the product will vary. The results of conducted studies on the 

interaction between forecasting and stock control reemphasize the fact that it is not a question 

about having the most advanced forecasting module or not (Strijbosch et al. 2011). Their results 

indicate that, while selecting the correct forecasting method and forecast parameter values is 

important, most advantages related to the performance of inventory control could be due to an 

appropriate demand variance updating procedure.  
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3.3.4 Understand what the forecasting errors affects and what affects the 

forecasting errors 

Reducing forecast errors could increase product profitability by 10–30%, though the importance of 

the effect differed depending on the specifics of the business environment (Metters, 1997). The 

actual needs of forecasting as something reveling the impacts of errors too often get overlooked 

(Kerkkänen et al. 2009). Understanding the impacts of forecasting errors is important but 

challenging, since complexity and interrelations in the planning process complicates the separating of 

forecast errors from other planning. It is argued that analyzing the whole planning flow is necessary 

in order to get an overall view about the whole forecasting process. (Kerkkänen et al. 2009) 

3.3.5 The importance of forecast information sharing 

Some findings say that better forecasts will not improve supply chain if the retailer does not share 

information of demand and order with their supplier (X. Zhao et al. 1999). Furthermore it is 

suggested that sharing future order information with the supplier is more beneficial than sharing 

only future demand information. To summarize their findings, forecasting is not the most important 

component to improve a supply chain. Some other studies disagree by showing the affect forecasting 

have on supply chain costs. It has been demonstrated that forecast errors can increase 

manufacturing costs by as much as 10% (R Holt et al. 1955). 

An early order commitment, fixed in both quantity and delivery time, is made by a retailer to the 

supplier earlier than a planned lead-time for manufacturing and delivery. If the forecast is accurate, 

early ordering commitments will cut costs by reducing production and logistics costs (X. Zhao et al. 

2001). It could also be detrimental to retailers if the forecast is bad, due to mixed demand pattern. A 

proper forecasting model will therefore enhance the effectiveness of early order commitment (X. 

Zhao et al. 2001). 

Exercising early order commitments can sometimes result in a, to some extent, shared forecasting 

process between the retailer and the supplier, led by the retailer. This is only natural, since the 

supplier has a lot of knowledge about their product, and of course wants to sell as much as possible. 

Many companies know about the benefits of collaborative forecasting, but that the implementation 

in many cases fizzles out. This due to the fact that agreeing on a shared forecast is a sensitive 

process, since there are many variables affecting the relationship between a supplier and a retailer, 

such as price negotiations, distribution terms, etc. (McCarthy and Golicic, 2002). It is suggested that 

the companies have regular meetings dedicated to collaborative forecasting alone, where the other 

questions are put aside. This suggestion seems smart in theory, but trickier to actually do. Possibly 

analyzing trends before and during such meetings could be very beneficial for both parties in terms 

of creating resilience (McCarthy and Golicic, 2002). 

3.4 Replenishment  
Replenishment refers to the process of stocking products or material at the right time and in the 

right quantities, in order to satisfy the customer. In short terms one could say that the manager has 

to consider the product’s lead-times and forecasts when deciding what products need replenishing 

(Silver et al. 1998). 
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3.4.1 More than forecasts must be taken into consideration when replenishing 

There are many aspects that the replenishment function in an IM system should take into 

consideration when making an order suggestion. Among other factors, the most economic order 

quantity is decided by the article balance, lead time, forecasts and supplier- and transportation 

agreements including order size discounts and shipping capacity levels.  

For an IM system with multiple items, cost can be reduced when the replenishment of many items 

are coordinated. Taking benefit of quantity discounts can result in large savings for the company, 

which is why it is considered in many production and inventory models (Cha & Moon, 2005). 

Furthermore, it is important to not keep transportation optimization and IM optimization apart 

(Chen et al. 2012). Examining the integration of the inventory and transportation system, their 

results indicate that, by implementing integrated programming, one can reduce the total cost of 

transportation and IM, along with getting higher customer service levels. 

Two common problems directly linked to only considering forecasts and stock balance when 

replenishing are:  

 Inefficient delivery generating high costs. Generally, the orders placed by customers are 
random. Consequently, planning the order frequencies properly could reduce the 
transportation cost considerably (Adlakha & Kowalski, 2004).  

 Bullwhip effect; although small variations in the customer demand, the fluctuation of 
inventory and back-order levels increase across the supply chain. Studying this occurrence, 
the conclusion was that an inventory and transportation matching system is one of the most 
effective ways to reduce variability, including appropriate order quantities, delivery 
frequencies and inventory levels (Simchi-Levi et al. 2008). 

3.4.2 Calculation of unsatisfied demand 

Product stock-outs will occur in most industries, and when that happens, the unsatisfied demand 

must be calculated. Why safety stock levels exist is because companies wish to have a resilient supply 

chain, able to maintain a high responsiveness to customers through shortage periods. Managers 

need to know how to estimate the expected number of items that will not be served due to a stock 

out, as it enables the calculation of the safety stock (Belarmino, 1996). A dynamic way to deal with 

unsatisfied demand is by selling a substitute product, for which demand forecast one would also 

need an estimated calculation of unsatisfied demand of the original product (Luo et al. 2010). 

3.4.3 Handling periods affecting order placement 

The important practical situation, in which the normal replenishment lead-time is a difficult to 

establish, and the supplier shuts down for a known period each year is also addressed. There are 

many possible reasons for supplier’s temporary closing, for example it could be due to holidays, 

production machinery maintenance or temporary breakdown (Zufferey & Silver, 2011). Silver and 

Zufferey address this situation by developing a heuristic procedure to decide when to begin 

replenishment, and how much to order.  
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3.5 Multi-echelon 
Multi-echelon is the coordination of inventory between several warehouses (echelons) in a supply 

chain (Silver et al. 1998). There are many elements in today’s complex supply chains that have to be 

coordinated with each other to quickly respond to customers’ needs. To manage this, companies 

with several warehouses can use multi-echelon inventory management to increase the supply chains 

performance at the same time reduce inventory levels. Multi-echelon SCM has received extensively 

focus from researcher after Clark and Scarf first study on the two-echelon inventory model. It is 

nowadays seen as something that can provide competitive advantages in today’s complex supply 

chains (Lee, 1987; Clark, 1994, Silver et al, 1998; Axsäter et al., 1994)  

Echelons in the supply chain; warehouses, distributors, retailers, etc., have historically been managed 

independently and the lack of coordination between the locations has often been compensated with 

a high level of safety stock to be able to meet the customer’s service level requirements (Guneri et al. 

2007). The increased competitive pressure on the market today has forced companies to look inward 

for internal process improvements; this is where multi-echelon management can contribute. Multi-

echelon management is a complex process with many elements that have to be coordinated with 

each other in order to create a supply chain that responds quickly to the customer’s needs while still 

being cost efficient. Multi-echelon optimization helps firms to remain competitive trough reducing 

operating costs at the same time as improving customer service level (Kalchschmidt et al. 2003).  

3.5.1 The importance of an IM system that supports all echelon’s in the supply 

chain.  

Companies with supply chains that consist of several echelons are often subjected to the so called 

bullwhip phenomenon, due to deficient coordination and information sharing between the echelons. 

The result of the bullwhip effect is an increased amplification of demand fluctuations along the 

supply chain, resulting in an excess in inventory, ineffective transportations and poor service levels 

(Guneri et al. 2007). The bullwhip effect can be mitigated with an IM system that updates all 

echelons in the supply chain with information about forecast, inventory levels, work in progress, flow 

rates, order sizes and other uncertainties (Mohanty et al. 2011). It also has the potential to increase 

the visibility and control trough the whole supply chain and minimize the uncertainty in the supply 

chain and also reduce unnecessary guess work (Guneri et al. 2007). 

3.5.2 The importance of having an order function that takes redistribution 

policies between warehouses into account. 

There are several factors that affect IM in today’s complex supply chains structures; demand 

uncertainty, inventory costs, lead times, production restrictions to name a few. Demand uncertainty 

and lead times is the most critical factors that affect a supply chains with several echelons because it 

simultaneously increases the inventory cost and decreases customer service levels (Guneri et al. 

2007). One advantage that companies with the multi-echelon functionality in their IM system have is 

the ability to redistribute resources between locations when shortages occur in the supply chain. 

Hence, it is beneficial to use redistribution policies between nearby locations over emergency orders 

from suppliers or backlogging the excess demand to minimize the effects of demand uncertainty and 

long lead times (Silver et al. 1998; Hu et al. 2005). 
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3.6 Summary of literature findings 
Classification 

 Importance of classifying products to simplify control and support other function’s in the 

system.    

 Advantages with a multi-criteria based classification system.  

Demand forecast 

 Importance of handling all types of demand patterns 

 Advantages with customizing your forecasting method to your needs 

 Importance of efficiently update your forecasts according to various demand types 

 Understand what the forecasting errors affects and what affects the forecasting errors 

 The importance information sharing 

Replenishment 

 More than forecasts must be taken into consideration when replenishing stock 

 Unsatisfied demand and its implications 

 Handling special periods that are affecting order placement 

Multi-echelon 

 The importance of an IM system that supports all echelon’s in the supply chain.  

 The importance of having an order function that takes redistribution policies between 

warehouses into account. 

  



23 
 

4 Findings 

This section presents and summarizes the findings from the survey and in-depth interviews conducted 

with five companies in the SME segment. EazyStock’s functions and characteristics are also presented.  

4.1 Survey findings 
The first section presents the findings from the survey that was conducted with 81 companies in the 

SME segment in Sweden. 21 answers from the survey were excluded because of the 20-250 Million 

SEK inventory value delimitation in this study; the reaming 60 participant’s answers are presented in 

the diagrams and tables below.  

The distribution of the three different industries that were targeted in the study is presented in 

figure 8 below. If there is a requirement only represented in one of the industries, then the 

distribution create an idea of how many companies that are affected. 

 

Figure 9. Industry distribution between the companies                                 

Next section presents the 60 respondents opinion on how important different functions in the four 

IM categories; Classification, Demand forecasting, Replenishment and Multi-echelon are to their 

company, on a 1-7 ranking scale. In the tables below, the number 1-7 on the top row represents the 

scale from 1 that equals “does not agree at all” and the number 7 equal “totally agrees” with the 

statement to the left according to their company’s values. The number in each column under the 1-7 

scale represents the amount of answers on the ranking scale. The average of each functions 

importance for all the 60 respondent is then displayed in the far right column in the table. 

Classification                 

 

1 2 3 4 5 6 7 Average 

It is very important for our company … 
        

… to have a classification system that simplifies 
the control of different types of inventories (for 
example ABC). 

0 6 6 4 11 13 19 5.29 

… to have a classification system that is based on 
more criteria than VAU. 

3 3 5 6 13 12 18 5.18 

… to have a classification system that is easy to 
use  

1 3 3 4 13 14 21 5.52 

… to be able to simulate how different service 
level scenarios affect inventory costs 

1 8 5 7 10 16 12 4.92 

Table 1. Classification findings 
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According to the results of investigated issues regarding classification above, the majority of the 60 

respondents agree that a classification system is very important for their company to simplify the 

control of a wide variety of different products; they also agree that “easy to use”, multi-criteria and 

simulation are important functions when it comes to classification systems for their company’s 

success in IM.  

Demand forecasting                 

 
1 2 3 4 5 6 7 Average 

It is very important for our company … 
        … to be able to handle different demand types 

(for example fast, slow, lumpy etc) 
0 3 1 2 12 18 24 5.88 

… that the forecasts is automatically updated 
according to varying demand patterns  

3 4 4 9 8 16 16 5.12 

… to be able to customize the forecasting 
method after our individual inventory policies 
(for example Just in time)  

3 1 8 5 13 19 10 5.05 

… to disassociate forecasting errors and other 
errors (such as production errors) in an easy 
way 

0 6 8 8 12 18 8 4.87 

… to be able to handle items that for some 
reason are missing historical data in an easy 
way 

2 5 3 4 8 21 16 5.34 

… to be able to share forecast with suppliers in 
a easy way 

1 5 1 9 10 16 18 5.37 

Table 2. Demand forecasting findings 

Summing up the demand forecasting result above, the majority of the 60 respondents agree that a 

the demand forecasting functionalities are very important for their company’s IM, as these 

functionalities enable good predictions about the future demand. The respondents also agree that 

being able to handle different demand types, such as lumpy demand pattern, is the most important. 

Replenishment                 

 
1 2 3 4 5 6 7 Average 

It is very important for our company … 
        … to have system that automatically generates 

order suggestions that are based on other factors 
than forecast (for example order size, logistics 
agreement, etc.) 

1 4 4 2 12 15 22 5.55 

… to have system that automatically generates 
order suggestion based on effective stock.  

0 5 2 12 10 15 16 5.27 

… to be able to, in the system, easily handle 
special periods affecting order placement (for 
example product campaigns, holiday closures, 
production faults, etc.) 

3 4 5 10 9 17 12 4.95 

Table 3. Replenishment findings 
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As can be seen in the table 3 above, the result regarding the replenishment issues is that the majority 

of the 60 respondents agree that the replenishment functionality is very important for their 

company’s IM. The respondents further agree that having a system that automatically generates 

order suggestions based on other factors than forecast is the most important. 

The distribution of companies interested in multi-echelon control is illustrated in figure 9 below. The 

distribution point out that 58 percent of the 60 respondents companies are interested in multi-

echelon control, which also could be used as an indication that they have more than one warehouse.  

 

 

Figure 10. Distribution of companies with interest in multi-echelon 

 

Multi-echelon                 

 
1 2 3 4 5 6 7 Average 

It is very important for our company ... 
        … to be able to control several internal 

warehouses with the same system 
22 1 0 4 1 8 23 4.31 

… to have a order function  that take 
redistribution policies between warehouses into 
account 

26 4 3 5 3 8 10 3.32 

Table 4. Multi-echelon findings 

In short, table 4 regarding multi-echelon optimization shows is that the functions regarding multi-

echelon have the lowest ranking of all in the survey, which can be explained by the 42 percent of the 

respondents companies that probably does not have more than one warehouse. Although a large 

part of the respondents have no interest in multi-echelon, the other part has ranked the functions 

high, indicating that these functionalities are very important for the companies that were assumed to 

have more than one warehouse. 
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The distribution of different ERP system that is being used in 46 of the respondents companies is 

presented in figure 10 below. The remaining 14 companies use other ERP systems that are not as 

frequently appearing.   

 

Figure 11. Distribution of current ERP systems. 

This section begins with presenting the five companies and persons interviewed in the study, the 

findings from each of the in-depth interviews are then presented in the same order as the companies 

are presented. The selection of companies is based on the most commonly used ERP system (Movex, 

SAP and IFS) from figure 10 above, and one of the interviews were conducted with a company that 

has implemented an external high-end solution (EazyStock).  

 

 

 

 

 

 

 



27 
 

4.2 Interview findings 
This section presents the findings from the five interviews carried out during this study where each 

company and interviewee is described in table 5 below. The companies’ names have been changed in 

order to keep them anonymous. 

Company Description Industry Title ERP 
Inventory 

value 

Fastening 

Corp. 

Global manufacturer of 
fastening, connecting, routing, 
protecting solutions to diverse 

markets. 

Discrete 

manufacturing 

Operations 

and 

Logistics 

Manager 

Movex 

20-100 

Million 

SEK 

Connector 

Corp. 

Supplier of function-based 
solutions for Scandinavian 

industry. 

Wholesale and 

distribution 

Purchaser 

and Logistic 

Manager 

Movex 

20-100 

Million 

SEK 

Electronics 

Corp. 

Global supplier and developer 
of cutting-edge Human-

Machine Interface products. 

Discrete 

manufacturing

/Wholesale 

and 

distribution 

Global 

Sourcing 

and Logistic 

Manager 

IFS 

100-250 

Million 

SEK 

Technical 

Trade 

Corp. 

Supplier of customized 

solutions, advanced engineering 

products and complete 

solutions. 

Spare 

parts/Discrete 

manufacturing 

Supply 

Chain 

Manager 

EazySt

ock, 

Visma 

100-250 

Million 

SEK 

Tinplate 

Packaging 

Corp. 

Develops and manufactures 

tinplate packaging, primarily for 

the paint and chemical 

industries 

Discrete 

manufacturing 

Purchasing 

and 

Logistics 

Director 

SAP 

100-250 

Million 

SEK 

Table 5. Description of interviewed companies 

4.2.1 Fastening Corporation 

Fastening Corporation is a global company with a subsidiary in Sweden, their business idea is to 

provide automotive fastening, connecting, routing and protecting solutions to diverse markets 

around the world. They are currently using Movex system in their Swedish subsidiary to manage their 

business and have an inventory value between 20 and 100 Million SEK in the Swedish warehouse. 

The interviewee has worked in the company for ten years as Operations and Logistics Manager, 

however he has total 35-40 years experience of IM in different companies. 

The most important part in an IM system is the ability to see into the nearest future, the function 

that supports this and helps the company the most in the system is the forecasting part, argues the 

respondent. He also states that it is essential to understand the future to be able to optimize the 

balance between inventory costs and service level. Hence, an optimal balance between the two will 
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result in products that are delivered just in time to the customer at a minimum cost which is 

something to strive for. 

He further elaborates that the potential improvement of the system depends on who is running the 

system. “The system fulfill our needs in term of functionalities, the limitation is not with the system 

but with the person behind the keyboard”. The potential of improvement lies in how the company 

physically handles inventory in their warehouses and not in their IM system. The only limitation 

found with their current IM system is not being able to compare data between different global 

business units that use different ERP’s. The company is therefore using an external program called 

LMS, to analyze their base data. 

Classification 

The company uses the traditional ABC classification system to control their inventory, where they 

classify the items according to a demand structure with an external program (LMS) in order to 

compare data over different business units. “The devil is in the detail, it is extremely important to 

understand the details to be able to manage and control the inventory in an optimal way”, the 

respondent state. He further argues that the classification system systematically helps the company 

to be more effective and efficient. He also emphasize the importance of how the classification 

system should be based on criteria that are correlated with the core business, such as a manufacture 

company should base their criteria on production parameters as number of units, lead-time etc. He 

also highlights the importance of a system that is flexible to change and use, to fit the company’s 

business climate. The business climate is dynamic, which is why manual corrections are always 

necessary to get the best solution. 

Demand forecasting 

 “The most important in IM is to understand the future”, says the respondent. This is what the 

forecast process enables and helps the company to do. He furthermore stresses the importance of 

assigning items with different demand patterns and to regularly update them. Thus, every item in 

stock is an individual item with separate requirements and fluctuations. Regarding errors that occur 

in the supply chain, he blames forecast errors generally to be behind the problem and affirm that no 

system could find the error without human interference, because IM system requires people with 

knowledge behind the keyboard. 

Replenishment 

The respondent believes that all functions on replenishment in the survey are absolutely critically for 

their business. He also emphasizes the importance of a manual override function for situations when 

unexpected demand patterns occur, supervision of the system’s automatic functions is absolutely 

necessary.  

Multi-echelon 

The company is interested in multi-echelon optimization because it is a global company with several 

warehouses around the world. However, they are not using the multi-echelon function today in their 

current ERP system. They are treating their warehouses like they are customers, each with a unique 



29 
 

and certain demand that they have to satisfy. They are therefore not interested in redistribution of 

inventory between their warehouses, but see the potential in redistribution policies. 

4.2.2 Connector Corporation 

Connector Corporation is a Swedish company with only one warehouse, situated in the Stockholm 

area, their business idea is to supply function based solutions to the Scandinavian industry. They are 

currently using the Movex system to manage their business and have an inventory value between 20-

100 Million SEK. The interviewee’s has worked her way up in the company since 1997, and her 

current title in the company is Purchase and Logistic Manager. 

The most important part in an IM system is the forecast part, argues the respondent, since it enables 

them to see the nearest future. The forecasts from the customers are good, but she points out the 

need for the company to be able to create a forecast by them self. “We do not have the expertise 

that is necessary to start this procedure in our ERP system”, she says. The system is very advanced 

and is easy to get in to details in the system today, but the ERP system is overall too big and difficult 

for them to understand and use. Instead they are requesting a system that is user-friendlier and 

focuses more on the overall picture rather than on details.  

She further sees a potential of improvement but the company’s organization structure is based on 

sales parameters which have made them neglect the IM issues part and as a result this has led to an 

excess stock of items that have declined in sale or very slow moving articles. Taking this into 

consideration, they now aspire to increase their inventory turnover due to the excess stock that has 

been building up in their warehouses, and are also focusing on improving their service level to 

customers, which they know, could be better. 

Classification 

They classify their system through four different classes (ABCD) that are based on sales and not 

inventory parameters. The A items are the ones that they keep in stock and are available for all 

customers and are managed automatically. B items are also kept in stock but are customer specific 

and therefore, they are handled manually because they are highly dependent on the customer’s 

demands. Meanwhile, the C Items are directly ordered from suppliers and D items are not kept in 

stock because they are unique. The company wishes that the majority of the stock value were tied up 

in A items since they require the least work. Today however, around only 1/3 of the inventory value 

is tied up in A items and the rest is spread over the other classes. The company found that the reason 

for this was lack of control and knowing what items that has declined in sales through an evaluation 

from a hired consultant. The consultant predicted the upcoming results with a properly set-up 

classification system, that the company would be able to save 1,8 Million Swedish crowns in A items 

and 3 Million Swedish crowns in the other classes.   

The respondent underlines that they would like to have a classification system that automatically 

calculates the classes and present how the inventory should be configured to minimize excess stock 

and also reduces the risk of human error. They are therefore planning to implement a traditional ABC 

system based only on inventory parameters, which they predict will help them to divide the two 

business functions at the company. The automatic part in the system is emphasized throughout the 

interview as something the company really misses in their current system, as it is an extremely 

important factor for them.  
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Demand forecasting 

Previously the company gathered items together with similar demand patterns and filled their stock 

with the expected demand for two months ahead just based on their own experience. This is 

something that they now understand was an inefficient way, “but it was easy” she states. They have 

now reformed and recently located the 400 most profitable articles in their stock and have shifted 

their focus towards them instead of their whole inventory.   

In the future the company seeks to use more different demand patterns to improve the accuracy in 

their forecasts, she also states that handling lumpy demand pattern is the biggest problem for them 

today. The function to do this exists in their current ERP system but they lack the expertise to get it 

running. They are further requesting a system that tells them what demand patterns different item 

have and also for it to be done automatically by the system. This would minimize the workload and 

decrease the possibility of human errors.  

Due to their current problem with long lead times from many of their suppliers, which sometimes 

result in the company failing on their part to deliver to customer, they are demanding functions to 

follow-up orders and also to adjust the forecast when there is a delay in the supply chain.  

There is always a problem with items that lack historical data such as when they introduce new 

products or items that replace another. When an item is replaced they just use previous demand 

patterns. With a totally new product however, they are forced to manually handle the demand in the 

beginning. What they would like to be told is when the item is ready for their normal procedure. 

Sharing forecast is something that the respondent believes is important and easy to do with their 

current system, but it is the collaboration between them and their suppliers that is the problem not 

the system. 

Replenishment 

In order to minimize the human interference she suggests that “The order placement function has to 

be fully automatic; no manual labor should be required to generate order suggestion”. Thus, one of 

their problems with the current system is that when the lead-time is raised because of a single 

occurrence, the system has difficulties with adjusting the forecast. They are therefore forced to make 

a manual interference in order to solve the problem. Holidays and production problems is two other 

problem areas that they would like the replenishment function to manage and control in a better 

way than the current system does. 

Multi-echelon 

The respondent company only has one warehouse, and multi-echelon is therefore not important for 

them. 

4.2.3 Electronics Corporation 

Electronics Corporation is a global company with several warehouses in Sweden, their business idea 

is to develop automation and human interfaces to machines. With development centers in Europe, 

North America and Asia, the company strives to stay close to component developers and 

manufacturers. The fact that they control the entire development chain from hardware to software, 
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make their speed and flexibility towards customers unique. They are currently using the IFS system 

to manage their business and have an inventory value between 100 and 250 Million SEK. The 

interviewee’s has worked for 4.5 years in the company as Global Sourcing and Logistics Manager, 

however he has 13 years of experience of IM and the IFS system. 

The respondent’s opinion on the most important feature with an IM system is that it is dynamic and 

that it is adaptive for the growth that their company is subject to. The one area where the he finds 

room for improvement is their service level, as “they are not completely satisfied with it”.  

Classification 

The company classifies all their items in stock according to the ABC approach, but they also have one 

extra criterion in every group; controlled or not controlled. New products go through several steps 

before they end up in the normal procedure in the classification system. The first step for a new 

product is the “Introduction phase” where it remains till the first transaction has occurred. After that 

it moves to the “Development phase” where they have the opportunity to control and manage the 

item manually for 90 days. After that, the item obtains the “Mature status” and gets classified into 

the system. The system helps them to control and manage both new and old items in their inventory, 

which in turn reduce the inventory costs in terms of reduced excess stock.  

The respondent further explains that their system is rather simple to understand and use after the 

first initial set-up, it also automatically re-classify every item each month and is easy to use which is 

something they believe is an important factor when it comes to classification systems. Firstly, 

because a complex system is easier to make errors in and this may result in decisions being made on 

wrong assumptions. Secondly, troubleshooting is much harder in a complex system and the need for 

external expertise may be required. 

The company uses Excel to simulate different inventory scenarios, because it is easy to export data 

from the ERP system and Excel is an easier program to use when analyzing data. Therefore they 

would like a function that made it possible to simulate in their current ERP system. 

Demand forecasting 

Their current system is strong when it comes to forecasts based on quantitative data, but it is not as 

good on foreseeing the nearest future. This is a rather large weakness for the company since they are 

constantly growing and expanding their business into new market segments and replacing old 

products with new.   

Different demand types are something that they miss in their current system, but it is important for 

them for several reasons.  “Every range of products has individual needs and different demand types 

help us to foresee the future in a more accurate way”, he states. They are also entering new markets 

where demands differ from previous markets. To have a function that would automatically update 

items demand type is not available in their current system but is yet a function demanded in the 

future.    

The respondent states that “Understanding the source to an error is very important, for example 

onetime occurrence like a big project order should not be used as the base for future forecast”. 
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He further elaborates “Sharing forecast with suppliers is extremely important for us”. The company 

has divided their suppliers into classes, and to some of the classes it is mandatory to share their 

forecast with because of the liability to fulfill the forecast order amount. One of the good aspect with 

their current system is that it exports data easily, which has served as highly helpful when sharing 

forecast.     

Replenishment 

The order placement function in the system is extremely important for the adaptation of the system 

to a dynamic market, the respondent argues. There are many order options in their current system, 

but one function that the system lack is the supplier interface where they can update their status and 

balance. Instead of using seasonality analysis, they order the expected quantity before holidays and 

other expected peaks in demand. In order to minimize the risk of emptying the warehouse 

completely and to guarantee the greater overall customer satisfaction, they are requesting a pop up 

function alerts that possibly pauses the order when the demand deviates too much from the 

forecast. 

Multi-echelon 

The company has many different warehouses around the world, but each warehouse is carrying 

individual products. This makes the visibility the most important factor for them in an IM system 

concerning multi-echelon optimization. Redistribution between warehouses is a function that could 

work well in theory but unfortunately import legislation between countries hinders this in reality for 

them.  

4.2.4 Technical Trade Corporation 

Technical Trade Corporation is a corporate group working in the Nordic and Baltic States markets. 

Their business idea is to supply customized solutions of advanced engineered products and complete 

solutions. They are currently using several different ERP systems in their group Visma, IScala, Epicor 

9, Ax and IBS to manage their business and they have an inventory value between 100-250 Million 

SEK. The interviewee’s has worked for 3 years in the group as Supply Chain Manager, nonetheless he 

has 10 years of IM experience in other companies.  

One of the companies in the corporate group has implemented an external IM software module 

(EazyStock) in one of their companies with the aim to reduce the inventory value. According to the 

respondent, the people working in the company had limited comprehension of the advantages with 

an external expertise IM module before the implementation, because of their limited knowledge 

about controlling and managing inventory. “I do not believe that IM should be based on old 

experiences because it is very hard to get the whole picture in Excel or other simpler systems”, he 

argues. The key factor when deciding on a specific external IM module was low price and the 

enabling of expanding the solution to other companies within their corporate group, since they did 

not have the capital to invest in a big system all at once. 

The improvement they have experienced after the implementation is an increase from 77 percent to 

90 percent in their service level in correlation with a reduction of inventory value from 33 Million to 

29 Million Swedish crowns. Even though during the same time they have added an extra warehouse 

to their business, and their workload with IM has been reduced from eight persons before to only 
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one person after the implementation. The company expects further improvements the coming three 

years because they have many articles that are slow moving that will be excluded from the inventory. 

“Traditionally have only large companies had this opportunity to implement these kinds of expertise 

systems, we have previously lacked the financial resources necessary”, the respondent states. What 

made these cloud systems affordable for SME was the cloud solution and they also believe that the 

company has gained market share because of the improvement in their IM process. One thing the 

respondent remarked was that the consultant who implemented the system underestimated the 

need for support in the beginning of the process of setting up all parameters because their lack of 

competence. 

The most important function for them in IM is the forecasting and also the help to make more 

accurate and knowledge based decisions regarding the right levels of safety stock.   

Classification 

Controlling and managing articles based on different parameters are essential to achieve good result 

in IM. Basing the classes on only VAU is not sufficient; they instead need another criterion such as 

picks to really get the benefits with a classification system. 

The system has to be easy to use because of the limited experience and knowledge in their working 

force. “Details are good but at a reasonable level”, he argue, too much information can get too 

confusing. Thus, the simulation mode is a good function, but it is not necessary. 

Demand forecasting 

The company has many items that have lumpy demand patterns. Thus, having different demand 

patterns to choose from makes their forecast more accurate and reliable according to the 

respondent. An automatic process that reclassifies articles when necessary would help them since 

they do not have the time to work on every item in their inventory.  “It is better to be good on every 

item than extremely good on a few items”, he adds. 

They only do small adjustment to their forecast because errors that occur are the result of the history 

and do not describe the future in an appropriate way. The company is not subjected to errors that 

are associated with production faults etc. 

Replenishment 

The generation of order suggestion in the replenishment process should be automatic according to 

the respondent. Manual intervention should only be necessary to control suggestions and when the 

demand differs much from the forecast. 

Multi-echelon 

The corporate group has several warehouses and therefore is multi-echelon optimization of interest 

for them. 

4.2.5 Tinplate Packaging Corporation 

Tinplate Packaging Corporation is a global company with headquarters in Sweden and manufacturing 

facilities in both Sweden and England. Their business idea is to develop and manufacture tinplate 
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packaging primarily for paint and chemical industries in Europe. They are currently using the SAP 

system to manage their business and have an inventory value between 100 and 250 Million SEK in 

the Swedish warehouse. The interviewee’s has worked in the company for 25 years, his current 

position is Purchasing and Logistics director. 

The respondent opinion on the most important part in an IM system is the forecasting and how 

different parameters changes when there is an increase or decrease of the inventory levels.  

There are several parameters that could potentially be improved to optimize the IM system, but the 

lack of competence internally and with the consultants that implemented the system has contributed 

to the current situation where the system is not functioning as optimal as it could. One reason for his 

is that the consultants had no real life experience when it comes to production industry, which they 

often do not. Instead they have a background in economics, which is not sufficient to solve our 

problems according to the respondent, the respondent argued. The parameters that they would like 

to improve are the inventory costs because their stakeholders always want to reduce costs but still 

attain the same service level. This is something the company have not been able to achieve 

themselves during the past couples of years. “We need competent expertise to manage this”, he 

states. The respondent explains that they often export data to be able to analyze it in Excel because 

it is easier to understand. 

Classification 

The company uses the classification system to quickly control and manage their inventory after pre-

set parameters and policies. It is important for them to be able to quickly visualize a general picture 

of the inventory. The respondent further explains that their classification procedure today is very 

complicated in the system, and a lot is based on experiences which creates a problem for them when 

the competent part of the workforce are absent for various reasons.  They would therefore like a 

simpler system that all of their staff could handle and understand, and also request a simulation 

function where they could try different scenarios affects on service level to create a deeper 

understanding of different products safety stock needs.    

Demand forecasting 

Different demand types are not something that the company uses very much, since their products 

are very customer specific and manual correction is almost always necessary for accurate forecast. 

One thing they do experience is demand movement in the time dimension, for example bad weather 

delays the use of outdoor paint with two weeks, a function that could handle these fluctuations with 

a delay in the time axel. The respondent states that “Good input data is necessary to create good 

forecast”. He also explains that it is a big problem for them because of shortcomings with suppliers 

which have resulted in the company keeping a bigger safety stock to cover the uncertainty. 

Errors that occur in their IM system often happen when the production side dictates the amount to 

be order. A function that troubleshoots errors, and illustrate the source of the problem would help 

them to create an understanding of where they should focus their attention for improvements.   

 “Sharing forecast with our suppliers is extremely important for both parties”, he states. The 

company performs this today through exporting data from the system and sending it to the supplier. 
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They would like to have a function that automatically generate forecast to their supplier once a 

month that they only manual controlled before sending it away.     

Replenishment 

Automatic generation of order suggestions is not something they rate especially high due to the 

necessity of manual control to avoid errors that could result in substantial increased inventory costs. 

The company has high lead times of four to five months and is therefore not a subject for demand 

patterns variation that occurs over holidays or other short periods.   

Multi-echelon 

Because they have another production site in England the multi-echelon is of some interest for them 

according to the respondent, but they only redistribute from the Swedish to the English warehouse 

and not the other way around. Inventory visibility between the warehouses is the most important 

function for them so that they would be able to control inventory balance in one direction and meet 

customer demand if the English warehouse inventory levels drop too much.  

4.3 EazyStock findings  
EazyStock is an external high-end IM solution that complements companies’ current ERP systems IM 

module with more advanced functionalities and calculations. EazyStock is a new product from 

Syncron, it has been implemented in a few companies in Sweden with success and is marketed as a 

way to improve a company’s IM performance.   

In table 6 below are EazyStock’s specific functions and characteristics listed and categorized 

accordingly to the four areas; Classification, Demand forecasting, Replenishment and Multi-echelon. 

Zooming out from functions in these four areas are also two extra categories; “Inventory dashboard” 

and “Overall”, representing characteristics in the interface and the general standards of the system. 

Classification 
      ABC classification chart based on VAU and order frequency 

   Simulation of trade-offs between customer and inventory investment 
  Running "what-if" scenarios before implementing policy changes 
  

        Demand forecasting 
      Importation of demand history 

     9 different demand forecasting types 
     Monthly analysis of demand type 
     Automatic demand type reclassification according to product lifecycle analysis 

 Seasonality analysis 
      Export forecast data (Syncron delivers according to agreement) 

   Manual intervention of forecast (override function) 
    Manually define forecasting parameters, (deciding demand type, flyer limits, etc.). 

 

        Replenishment 
      Automatic order placement function 

     Best in class calculation of order point and safety stock 
   Calculation of effective stock 
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Optimizing order frequency 
     Option to manually set limits for order size (Min, Max & Bulk) 

   Override function, (for optimal order construction according to individual needs). 
 

        Multi-echelon 
      Redistribution of excess inventory between stock locations to meet demand 

  Inventory visibility across multiple stocking locations 
   Calculation of the optimum inventory and replenishment requirements for multiple locations 

Creation of a "Virtual warehouse"  
     

        Inventory dashboard 
      Demand type summary 
      Part profiling with item-specific information 

    KPI sheets (Service levels, service index, Stock value, Stock turn) 
   Reports (Risk of run-out, Excess stock, Alerts, Warehouse follow-ups, etc.) 

  

        Overall 
       SaaS (Cloud, Low price) 

      Manage by exceptions-principle 
     Parameter export to ERP 

      Importation of item data and stock level 
    Table 6. EazyStock’s functions & characteristics 
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A matrix summarizing the findings from the interviews are presented below, see table 7. The five interviewed companies constitute the horizontal axis and 

the four areas of IM constitute the vertical axis in the matrix. In the boxes of the matrix, the bullet point from each company is summarized. 

 Fastening Corp.  Connector Corp.  Electronics Corp.  Technical Trade Corp.  Tinplate Packaging Corp.  

Classification  Demands structure as “the devil is 

in the details”. Wants the 

classification to be in line with the 

core business, and easy to use.  

Underlines the need have a 

classification system that 

automatically calculates the classes 

and present how the inventory 

should be configured to minimize 

excess stock while reducing the risk 

of human error.  

Has a functioning classification 

system based on more than ABC. 

Would like a function that made it 

possible to simulate different 

classification scenarios in their 

current ERP system.  

The system has to be easy to use 

due to the limited experience and 

knowledge in their working force. 

Too much information can get too 

confusing.  

It is important to be able to 

quickly visualize a general picture 

of the inventory. A simple system 

that all of their staff could handle 

and understand is requested.  

Demand forecasting  Stresses the importance regularly 

of assigning suitable demand 

algorithms to items with different 

demand patterns.  

States that handling lumpy demand 

pattern is the biggest problem. 

Wants the system to help the 

process of following up orders and 

adjusting the forecast in case of 

delay.  

Would like a function that would 

automatically update items 

demand type. Shares forecasts 

with important suppliers.  

Automatic reclassification of 

articles would help due to lack of 

the time to individually handle 

every item in the inventory. It is 

better to be good on every item 

than extremely god on a few 

items.  

A function that troubleshoots 

errors, and illustrate the source of 

the problem would help them to 

create an understanding of where 

they should focus their attention 

for improvements.  

Replenishment  Emphasizes the importance of a 

manual override function for 

situations when unexpected 

demand patterns occur  

Should be fully automatic. No 

manual interference should be 

required to generate order 

suggestions.  

An order placement function that 

is easy to update is very important 

for the adaptation to a dynamic 

market.  

Manual intervention should only 

be necessary to control 

suggestions.  

Automatic generation of order 

suggestions is not something that 

is rated especially high due to the 

necessity of manual control to 

avoid errors.  

Multi-echelon  Are not interested in 

redistribution of inventory 

between their warehouses, but 

see the potential with 

redistribution policies.  

Has only got one warehouse, so 

multi-echelon is therefore not 

important.  

The visibility is the most important 

factor in an IM system concerning 

multi-echelon optimization.  

The corporate group has several 

warehouses and therefore is 

multi-echelon optimization of 

interest for them.  

Inventory visibility is the most 

important function, enabling 

control of inventory balance and 

meeting customer demand if one 

of the warehouse inventory levels 

drops.  

Table 7. Summary of interview findings 
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4.4 Summary of findings 

 Discrete manufacturing and wholesale and distribution make up the large part of the 

respondents industries, spare parts is the smallest. 

 There is no single dominant ERP system standard in the industry, however Movex, SAP and 

IFS are the common systems.  

 The most asked for high-end functionality is the forecasting functionality. 

 Approximately 40 percent of the companies do not need Multi echelon optimization. 

 Most of the functions found in literature were ranked around 5 on a 1-7 scale. 

 “Easy to use” is an important requirement for the respondents’ companies. 

 Many of the respondents firms do not have the necessary knowledge and competence to 

handle advanced systems with many details. 

 The investigated SME’s do not have as much time as the larger companies for dealing with 

IM issues. 

 A system that allows the respondents companies to grow is important. 

 Being dynamic towards the market via a flexible system is critical for some SME’s. 

 The most important feature in an IM system is the possibility to foresee the future in an 

accurate way. 
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5 Analysis 

This chapter presents the analysis of the findings from the study in the light of the three research 

questions stated in the introduction.  

There is a vast amount of existing literature and research regarding IM, ERP and SCM systems, 

indicating the importance and value of optimizing these activities for companies in the competitive 

market. This study is motivated by the fact that external IM systems are becoming financially 

available for SME’s. What the study contributes with to the existing literature is a clarification on 

what functionalities and functionality characteristics in external high-end inventory management 

solutions the SME’s segment needs to stay competitive. This is addressed by the three research 

question below: 

 RQ1 - Which functionalities and functionality characteristics are requested in inventory 

management systems? 

 RQ2 - How can inventory management systems reduce excess inventory and shortage of 

materials? 

 RQ3 - How can external high-end inventory management modules complement and improve 

current ERP systems? 

5.1 Requested functionalities and functionality’s characteristics 
As seen from the EazyStock trial version many of the functionalities in these sorts of systems are 

dependent on each other in order to generate useful results. Therefore is it not an easy task for 

SME’s to pinpoint specific functionality as the most important one. The result of the survey clearly 

indicates that the SME segment faces many of the same complications related to IM that the large 

companies do. The investigated SME’s’ insight and emphasis of the IM difficulties that high-end 

functionalities are designed to simplify, clearly indicate that that there is a need for these 

functionalities. 

 

SME’s stresses the importance of a system that enables accurate predictions about the nearest 

future, which is why functionalities that simplify this activity have been given a lot of attention 

throughout the investigation. This development reemphasizes what is highlighted as an area of focus 

when it comes to IM (Silver, et al., 1998). 

 

The respondents’ companies in the Swedish SME segment use some sort of the traditional ABC 

classification in combination with their individual preferences. The ABC classification system is also 

described in previous literature as the most common classification system in industries. The 

attractiveness with the ABC classification in the industry lies in its simplicity and that it is easy to 

understand (Silver 1998, Kampen 2012). An easily manageable classification system is rated as an 

highly important feature in the survey and further mentioned in the interviews as the most 

important characteristic in this part of an IM system. As one respondent state; “details are good but 

at a reasonable level”. Another respondent emphasizes that they want a classification system that 

automatically calculates the classes and present how the inventory should be configured to minimize 

excess stock and reduce the risk of human error. 

Researchers have earlier recognized the limitation of basing the classification system on single 

criteria, because different company’s strategic aim will influence which criteria is most beneficial for 

their classification system (Flores and Whybark, 1986). Companies in the Swedish SME segment use 
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different multi-criteria to customize the classification system to their own businesses. One of the 

respondents highlights the importance of a classification system that is based on criteria that are 

correlated with the core business to achieve better performance in IM. This is in line with what the 

literature states regarding the need for classification systems’ differing with the strategic aim of the 

company (Silver et al. 1998; Kampen et al. 2012; Benito, 1986; Hadi-Vencheh, 2010; Ng, 2007). 

Another respondent believes that basing the classes on only VAU is not sufficient, and that they 

instead need an additional criterion to obtain the benefits with a classification system. Multi-criteria 

based classification of products is therefore an important functionality for the Swedish SME segment, 

as it enables customizing the system to support their business strategy. However, choosing own 

criteria without appropriate knowledge can result in poor performance and inefficiency, which is 

seen in one of the companies from the interviews that have a classification system based on sales 

parameters. 

 

The assignment of suitable demand types (slow, lumpy, fast etc) for different types of items in stock 

with varying demand pattern is essential for the  SME’s segment, because they request improved 

forecasting accuracy which is directly connected to having the right individual demand type for items 

in stock. This especially concerns “lumpy products”, where the safety stock levels in many cases are 

estimated to be too high. For this reason, most of the respondents found this proposed functionality 

very interesting. 

 

The importance described by the respondents concerning the forecasting functionalities, enabling 

the system to be customized for the company needs and individual inventory policy, was explained in 

a way that was difficult to generalize. Most of the motivations of why this was found to be critical 

were individual supply chain problems and complications connected to the overall goals. In other 

words, the SME’s in Sweden are not an exception when it comes to what the literature states 

regarding customization of system to the specific company’s individual preference and policies. 

There will always be a need for modifying the system in a way matching the specific company policies 

the best, and all the respondents accepted the literature finding explaining that customizing the 

forecasting method is a good way of achieving that (Liao et al. 2010, Tratar, 2010, Rossetti et al. 

2008).  

 

The importance of constant improvement and renewal of products is directly linked to being able to 

handle the forecasting of products missing demand history. It is therefore easy to understand that a 

functionality simplifying this activity is therefore extra important for SME’s that wishes to expand. 

 

Regarding the sharing of forecasts with suppliers, the literature sends a clear message saying that 

this activity is important in order to create collaborative relations in the supply chain (McCarthy and 

Golicic, 2002). The empirical investigation confirmed that functionalities in IM systems helping this 

activity is requested and important for many of the respondents. However, there are companies that 

do not share forecasts with all of their suppliers. The motivations of why it is not done more, is in line 

with how the literature describes the difficulties with this issue, that it is easier said than done to 

keep price negotiations and forecast sharing apart. “The industry we operate in is not yet mature 

enough for us to share forecasts with our suppliers”, was one of the answers. 
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All the statements regarding replenishment were considered important by the respondents 

operating in the Swedish SME segment. As the market dynamics are constantly evolving, each 

company needs to find a balance between the automatic and the manual part of the replenishment. 

The most requested function is an automatic order generator, where the user only needs to confirm 

the placement of the order. To have better control, some users still appreciate constructing the order 

themselves. Generally speaking, manually managing the products enables constant reminding 

regarding statuses, and is therefore probably the best way. As described by the respondents, 

manually managing the products works well if you only have few product categories. However, when 

the product portfolio grows, the complexity increases quickly, and order construction becomes very 

time consuming.  

 

The empirical investigation confirms that the SME segment have the same needs as big enterprises, 

when it comes to importance of forecast accuracy for replenishing activities. Also, regarding the 

potential cost savings via the system’s generation of order suggestions that takes more than 

forecasts into consideration when constructing the order, many of the respondents found the 

attention to order size and transport agreements crucial (Chen et al. 2012). A functionality enabling 

the manual override of the replenishment functions is generally wanted, in order to be flexible down 

and up-stream in the supply chain. 

 

The literature also highlights multi-echelon as an important high-end functionality in IM systems 

(Lee, 1987; Clark, 1994, Silver et al, 1998; Axsäter et al., 1994). Redistribution policies and visibility 

functions in the system are qualities the respondents believe would improve their performance, but 

individual circumstances such as products being tied to one of the warehouses, hinder fully use of 

these functionalities. One of the problems in implementing redistribution in the SME segment is the 

lack of financial and human resources within the company, which results in lack of awareness of 

possible improvements in this area. Another problem is the import legislations and taxes between 

countries that are affecting the advantages with multi-echelon optimization. It is the combination of 

these problems that has resulted in companies not prioritizing multi-echelon management. 

Companies do not believe that the benefits will outweigh the cost and work required to change their 

supply chain structure. 

 

As mentioned in the Delimitations, the higher stock value the company have, the more money will be 

saved through a certain percentage of stock value reduction, making the investment for high-end 

functionalities more and more relevant the higher the stock value is to start with. This reasoning is in 

line with the finding indicating that an overall characteristic sought for in IM systems by the SME 

segment is that it is dynamic and adaptive for the potential growth that the company is subject to.  

 

Furthermore, the SME segment needs the IM system to be overall user friendly. The interface must 

be informal yet simple, due to the limited time and knowledge employees at these companies have 

for IM activities (Blackwell et al. 2006). Since many of the interviewees’ systems are too complex 

according to themselves, they are turning to simpler external applications such as Excel for 

calculations and analysis of data. This is due to that they generally lack the necessary knowledge and 

competence to handle the advanced systems with all its details, which is in line with what Blackwell 

et al. (2006) says. They are therefore requesting a system that focuses more on the overall picture 

rather than on smaller details, simplifying the task of knowing what to prioritize. Hence, it is the 
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knowledge within the companies that limits how advanced and beneficial the system should be and 

to which level the calculations are forced to run automatically rather than manually. This lack of 

internal competence also results in an extra momentum for the consultants when they implement 

the system, as they are required to set up the system completely for the customer and highlight what 

reports and other information the company should focus on. 

5.2 Reduction of excess inventory and shortage of material  
IM systems main purpose is to balance the two contradictory performance measurements stock 

value and service level (Silver et al. 1998). All the respondents have implemented ERP system with 

some sort of IM functionality to improve their handling of inventory. However the responding 

companies’ business strategies will highly influence the objective and problem area they want to 

improve with their IM system. The interviewed companies that are customer oriented are focusing 

on improving their service level to customer which means less shortage of material, while companies 

focusing on operational excellence prioritize the reduction of their excess inventory. This difference 

between company’s policies and structure, results in that the best balance between stock value and 

service level is highly individual for specific companies. Understanding the nearest future is, 

regardless of business strategy, the most important functionality in IM systems. It is the most 

important functionality, because it enables the companies to plan order quantity, inventory levels, 

safety stock, etc. The different functions investigated in this study are all interwoven in an IM system, 

and have to work together to provide an accurate and reliable picture of the future. Although all 

functions in an IM system are connected to each other their individual purpose differs, some reduce 

excess inventory while other improve the service level.  

 

Accurate forecasts are highly important for the responding companies because it reduce the risk of 

shortage of material which in turn increases the companies’ service levels. Another effect of accurate 

forecast is that the company can reduce the safety stock levels, simply because the predicted 

demand is more reliable.  

 

Classification systems increase the companies’ inventory performance through systematically 

controlling and managing the inventory levels after pre-set parameters and policies, which in turn 

reduce their excess inventory. The classification system also helps the responding companies to 

quickly visualize a picture of where the value is tied up in the inventory, which makes decision-

making regarding inventory changes easier.  

 

Only 60 percent of the responding companies are interested in Multi-echelon, and even less 

companies have implemented some sort of system to handle several warehouses. Despite this fact, 

they still see the potential in multi-echelon management, enabling coordination of several 

warehouses and thus avoiding shortage of material, which in turn reduces inventory levels in the 

whole supply chain. 

 

The replenishment functions in IM systems is the hub in the system,  it gathers data from the other 

functions and base order suggestions on forecast and other calculated parameters in combination 

with specific company policies. This enables the responding companies to always order the right 

amount at the right time, resulting in less built up inventory and shortage of material. 
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The study clarifies how the different functions in IM systems can contribute to increase the two 

performance measurements. However, there is no individual functionality that will increase the 

performance much by itself, instead is it rather how the functions are combined and how they work 

together that will affect the possible level of improvement. Developing the system in a way that 

simplifies the understanding of the connections and combinations of different functions will 

therefore help the user significantly. This will also enhance the adjustment of the system to the 

individual needs of the company, whether it is the firm’s warehouse space limitations, the financial 

situation, or the market developments. Returning to what the respondents express as the user 

competence, when working with these sorts of systems, that aspect will always be the key success 

factor when working to reduce excess inventory and shortage of material.   

5.3 The benefits of high-end IM modules in ERPs 
Most of the respondent companies have implemented an ERP system with some IM functionality. 

However, that does not guarantee that they all have the right capability in their current system to 

efficiently handle their inventory. One finding from the interviews is that there is a big difference 

between the ERP solutions in form of functionalities and work required to manage and control the 

inventory on the same level in different systems. Another result also gathered from the interviews 

was that companies with a less evolved system may lack some basic functionalities, consequently 

resulting in poor performance compared to a company with a system that have all basic IM 

functionalities. This difference in performance improvement to a company’s ERP systems result in 

that some of the companies will gain more by implementing an external high-end IM solution than 

others. The companies in the SME segment believe that their inventory should not be based on 

subjective information or experience, even though that is the case in some of the interviewed 

companies. This is linked to insufficient resources within the company in form of experience and 

knowledge when it comes to IM (Blackwell, et al., 2006). Companies in the SME segment usually have 

a small workforce that manage and control the inventory with limited financial resources. As a result, 

the knowledge within the workforce significantly affects how the company works with IM, also the 

awareness of opportunities on improvements for their IM system. Companies that see the potential 

with IM in our study tend to spend more resources on optimizing their system either by themselves 

or by hiring external expertise in form of consultants. However, the companies do not appear to 

require a huge amount of different functions in their IM system. Instead, they are requesting a 

system that is easy to use and focuses on increasing the overall performance with minimum human 

interference.  

 

The functionalities that are desired by the SME’s, that a high-end IM solution can offer are visualized 

by the QFD analysis (see appendix B). The QFD analysis indicates that the most SME-valuable 

functionalities in EazyStock are the forecasting functionalities as well as the reports and alerts. 

Regarding the sharing of forecasts, the literature highlights this activity as a very important one, as it 

enhances the collaboration in the supply chain, increasing resilience and reducing the bullwhip 

effect, this is an area EazyStock can improve. Accordingly, this is very important for many of the 

SME’s that were contacted, but still there are some who do not do this at all, and some who only 

share forecasts with some of their suppliers. In conclusion, the QFD analysis clearly shows that there 

is at least one high-end solution available for the SME’s that well match their IM needs, as EazyStock 

fulfill more or less all of the investigated customer values. 
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6 Conclusion/Discussion  

This section concludes this study. It starts by shortly explaining what one must remember when 

reading the following conclusions. Thereafter, the connection between the answers to the three sub 

questions and the research question is clarified. Then follows the conclusions answering the research 

question. Lastly, some managerial implications and suggestions of future research are presented. 

 

It has become clear during this investigation that the road to successful IM performance begins with 

understanding your customers desired service levels, and while maintaining those service levels, 

keeping the stock levels as low as possible. It is not sufficient to just implement a well-developed IM 

system with the right functionalities, since other factors like internal competence and knowledge will 

always have a great impact on the end result. This is why it is up to each company to weigh the risks 

versus the potential improvements when deciding if they need a more advanced system.  

 

What this master thesis has investigated is which functionalities and functionality characteristics in 

external high-end inventory management solutions enable competitive advantage for SME’s. The 

investigation was conducted from the following three aspects:  

 

1. Requested functionalities and functionality characteristics  

2. Reduction of excess inventory and shortage of materials 

3. The benefits of high-end IM modules in ERPs 

 

The first aspect determines what functionalities and functionality characteristics are subject to 

investigation for answering the research question. The second aspect is how IM performance is 

defined in this report, answering to the competitive advantage part of the research question. The 

third aspect explains what makes high-end systems contribute to enable the increased IM 

performance for SME’s. 

 

This study has also showed that the SME’s desire many of the same functionalities and functionality 

characteristics in IM systems as larger companies need. Although the investigation confirmed that 

there is a need for high-end functionalities in this market segment, it is also showed that the SME’s’ 

request is that the functionalities’ interface should not be complicated for a user without IM 

expertise. Therefore, the functionality characteristics enabling competitive advantage for an SME, 

are user friendly functions and that the system should be as automatic as possible in many activities.  

 

The empirical investigation in the study conducted via a survey and interviews shows that the high-

end forecasting functionalities are the most asked for. There are two perspectives, the company 

perspective and the system perspective, that explain why the SME’s want more accurate forecasts. 

From a company perspective, having accurate forecast enables SME’s to trust the system’s 

predictions of the nearest future, allowing the company to focus and plan their core business in an 

efficient way, which in turn increase their financial performance. During this investigation, it is 

understood that the forecasting functionalities are by many managers considered to be the 

intelligence in the system. Why it is considered as the intelligence, is because many of the 

functionalities in an IM system, such as the replenishment and classification functions, are built upon 

the parameters that the forecast function create. This further clarifies why improvement of 

forecasting calculations is a very popular field of research. 
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The system also needs to be dynamic. Compared to larger companies where changes take time, the 

SME’s have the possibility to be dynamic and flexible, which means that they need a system that is 

adaptive for change and does not require a lot of manual adjustments when there is uncertainty in 

lead times or the product portfolio grows. A dynamic system would mean that the SME's would not 

only be able to adapt quickly to market instability, they would also be able to do so in a professional 

and less manually complicated way. A dynamic system would in that way reduce the continuous risk 

of human error in situations such as when change in order quantity of a certain product category is 

required. 

 

User-friendly, automatic and dynamic are characteristics that together with the benefits of the high-

end functionality will compensate the lack of competence and time that SME’s have compared to 

large firms for dealing with IM activities, and thereby enable reduction of excess stock and reduction 

of shortage of materials. 

 

The gap identified in the IM research should only be considered to be partly filled with this study. 
The investigation provides a confirmation of the hypothesis that there is a market for high-end IM 

functionalities in the SME segment. This in turn opens up a field in research that must combine the 

SME theory with the IM theory that earlier only have been applied on larger companies. In other 

words, further investigation of this specific field in IM research is necessary to stay up-to-date with 

what is happening in the SME market. 

For the SME’s, this study could work as an incentive for looking over the current IM module in their 

ERP system and considering an upgrade towards more advanced functionalities that could result in 

improved IM performance. 

 

6.1 Managerial implications 
When SME’s expand, the need/requirement for the system to have automatic functionalities grows, 

as they no longer will have the time to treat every product in the portfolio manually. This is difficult, 

because for the automatic functionalities to be used in an optimal way and the user not feeling that 

he or she is losing control over the replenishment activities, the users must develop a trust in the 

system, and that is something that comes with understanding how the system works. Therefore, a 

proper and thorough user education is an essential part of the implementation for any IM system. 

 

One might wonder why not all companies have implemented a high-end system with better 

functionalities and calculations. This is partly explained by the fact that these systems just recently 

became financial available for the SME segment, but also because companies in this segment often 

have insufficient knowledge and understanding of the potential improvement that a high-end IM 

system could deliver. Raising awareness of the possibilities of high-end IM functionalities in the SME 

segment is therefore considered necessary. Increased awareness could be achieved through for 

example hiring IM competent staff or educating the current staff further. 

The information technology is being developed in a very high speed, making the information flow 

faster each day. In this study we have encountered some hints regarding the need for a smart way of 

sorting what information needs to be shared, and with whom. The sorting of information will never 

be an easy job, no matter what system is used. However, one way of simplifying this issue is to make 



46 
 

sure that the work tasks are as clearly divided as possible between the workers and that everyone is 

informed about who is responsible for what. Managers drowning in information are not efficient. 

6.2 Future research 
This study does not clearly separate the differences between the needs and requirements of the 

three investigated industries wholesale and distribution, discrete manufacturing and spare parts. 

Therefore, it would be interesting to focus on one industry and investigate it more thoroughly to see 

if there are any specific problem areas that only exist in one of the industries and how that area 

could be improved. For example, it was observed during this study that companies in the spare part 

industry are experiencing trouble when customizing the IM system for their individual needs. The 

customization of an IM system for a specific industry might be one of the areas that could be further 

investigated. 

The implementation step of these systems has proven to be a very important process for the overall 

IM success of SME’s that were interviewed during this study. Some of the companies have indicated 

that the systems they are currently using are too complex. They express a need for the system 

developing company to more comprehensively educate the SME users on how to prioritize their 

work tasks. How could the implementation step be designed to better suit the SME segment of the 

market?  
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