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Tutkimuksen tavoitteena oli selvittää automaattisten tilausjärjestelmien 
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toimialalla ja etsiä ratkaisua kyseisten järjestelmien onnistuneeseen 

käyttöönottoon tässä ympäristössä. 

 

Tutkimus analysoi yli sadan kaupan järjestelmän käyttöönottoa ja käyttöönoton 

tuloksia. Tutkimusta varten haastateltiin niin yhtiön sisältä kuin ulkopuoleltakin 

mukana olleita hankintajärjestelmän ja jalkautuksen asiantuntijoita. Tämän lisäksi 
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The purpose of this study was to understand the variables affecting on the 

implementation of automated inventory replenishment system into retail store 

environment. 

 

The study analyzed the results of over a hundred stores that had implemented the 

system. For the study interviews were conducted with system experts from both 

within and outside of the company. In addition a questionnaire was sent to stores 

and the answers were analyzed against on the information gathered from the 

automatic replenishment system. 

 

As a result of the study a clear set of variables affecting on the success of 

implementation were recognized and a model to increase implementation success 

of similar systems into retail store environment was created. 
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1. Introduction 

 

Traditionally in stores ordering of products has been manual intensive labor since 

store personnel have had their own areas of which they were responsible for 

ordering products when inventory was running out. Today automated inventory 

management systems are widely used within factories and large warehouses, but 

the usage of these systems in retail environment is only taking its first steps. 

Therefore successful implementation of these systems into store environment 

would be a valuable source of competitive advantage. 

1.1. Background 

 

One of the trends for hardware stores has been the growth of store sizes. This has 

been driven by both the ever growing customer demand for ability to buy 

everything they need from within one store and from companies perspective from 

the ever growing desire to perform more efficiently and offer best service to 

customers –including best range of products.  

 

Growth of store sizes has meant that the amount of inventory within stores has 

drastically grown and with that so has the amount of capital tied up in to inventory. 

This is one of the things that has increased and highlighted the importance of 

effective inventory management as an important way of achieving competitive 

advantage within an industry that is both highly competitive and stagnated. 

 

On average up to 70% of all change programs fail to meet set expectations 

(Patterson 2000). For the case company Patterson’s estimate reflects quite well 

with individual store success rate. The case company for which this thesis is made 

for has implemented this type of system on a large scale few years ago. The 

results from the implementation varied greatly and while there were few success 

stories most of the stores are still failing to meet the set expectations.  
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The company has introduced an automatic replenishment system which the stores 

can choose to utilize to increase inventory management performance. The system 

has been or currently is implemented in total to around hundred stores. Out of 

these stores only a handful have actually been able to meet set expectations for 

the improvements gained by implementing the system while most stores have 

failed to meet the expectations and some have stopped using it after 

implementation.  

 

Currently one of the most promising and efficient ways to achieve competitive 

advantage in the field of inventory management are different sort of inventory 

replenishment systems. Though the general benefits from implementing these 

systems have been positive the studies regarding the subject focus mainly on 

warehouse and factory usage.  

 

Complex information systems such as automatic inventory replenishment systems 

have their own unique working principles and requirements for fully functioning 

that need to be taken into consideration when implementing the system. For 

managers this research paper offers a clear set of guidelines on how the 

implementation process of automated inventory replenishment management 

system should be done to achieve long lasting results.   

 

1.2. Research questions 

 

The reasons for the variations in the success of implementation between stores 

are a major issue and the company is looking to understand the reasons as to why 

so many of the stores failed to meet the set expectations while a few did. The 

purpose of this thesis is to understand the reasons behind this and to produce a 

solution for correcting the situation. 
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The main research questions are formed to reflect the set problem and goals. The 

main research questions therefor are: 

 How does a company successfully implement an automated 

inventory replenishment system? 

 What factors influence on successful implementation of the 

automatic replenishment system in special goods retail stores? 

To support this main research question a set of sub questions were chosen: 

 How does the business environment effect on the 

implementation of the system? 

 What needs to be taken into account when adopting a new 

ERP system? (Personnel) 

 What does an Automatic replenishment system require to work 

properly? 

1.3. Scope of Study 

 

The scope of this study is to understand the reasons and underlying factors behind 

the variations of success in the implementation process of the automated 

inventory management system in the case company. The goal of this is to lessen 

the amount of variation in the results of implementations and to increase the 

overall success rate of implementations by identifying underlying reasons for the 

changes in the results.  

 

This requires understanding and analyzing the requirements and working 

principles of these systems and comparing these requirements with store level 

inventory management principles. In the larger scope this deeper analysis will 

hopefully create better understanding of the effecting aspects of implementation of 

these systems.  
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1.4. Methodology 

  

This research is a qualitative one due to the nature of the problem. The empirical 

information for the research will be acquired through several different channels.  

These sources of information are interviews from the corporate procurement 

specialists, data from the implemented automatic replenishment system and 

questionnaire send to all of the stores using the system. 

 

The interviews from corporate procurement specialists and system supplier’s side 

specialists are important in order to understand the ideology behind 

implementation of the system and to understand the expected way it should have 

worked. Interviewing the specialists also allows for a more in-depth analysis of the 

situation. These interviews will among other aspects provide a representation on 

the aspect of ideal situation and the way the system should work if implemented 

correctly. 

 

Data from the replenishment system is used to categorize stores according to their 

success of system usage. Having the possibility to rate and analyze a group of 

stores in this large of a sample offers great possibilities towards understanding the 

reasons behind successful and failed implementations. By categorizing the stores 

based on their success the results from the questionnaire can be analyzed in 

groups and the differences amongst these groups can be noticed.   

 

The questionnaire send to stores allows a larger sample of answers to be 

collected and allows a wider sample material than what otherwise could be 

collected. The questionnaire focuses on subjects around user opinion towards the 

system and inventory management in general. The questionnaire is also included 

with open questions to gain more information regarding employee opinions 

towards different aspects of usage and implementation. 
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The data is analyzed by allocating and analyzing the data from the questionnaires 

based on the categorization done on the basis of the information received from the 

system. This group analysis should provide understanding towards the differences 

within these groups and what is required for successful implementation. Interviews 

are used to provide context and to gain more understanding behind the results. 

 

Due to the vast amount of knowledge possessed by the interviewees and the full 

access to company data regarding the implementation process the reliability of this 

research can be seen high. To ensure validity of the study opposite opinions are 

showcased regarding the implementations and reflected on the gathered data to 

ensure validity of the study. 

 

1.5. Literature review 

 

Organizational change, its management and communication in situations of 

organizational change are all widely research subjects starting from the effects of 

creating readiness for organizational change and the effects it has for success 

(Smith, 2005). Managing the actual change and the importance of communication 

in these situations has been researched by for example Daly, Teague and Kichen 

(2003), Edmonds (2011) and Elving (2005). Reasons for fails and shortcomings in 

change programs are also greatly studied and one good example is Eaton’s 

(2010) research. A world renowned organizational change expert John Kotter has 

also done extensive research on change leadership covering everything from the 

reasons for failures (Kotter, 2007) to choosing and implementing successful 

strategies (Kotter, 2008). 

 

There are a lot of studies regarding Enterprise resource planning (ERP) and 

information systems in general including studies about their implementations and 

benefits. The subject has been studied by for example Garzia-Sanches, Peres-
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Berna (2007), Chircu & Kaufmann (2000), O’Leary (2000) and Sarpola (2003). 

ERP as a subject in general can be said to be vastly studied in the scientific field.  

 

Automatic replenishment systems have gotten a part of this interest and for 

example Wagner (2002), Liu & Ridgeway (1995), Sabath, Autry & Daugherty 

(2001) and Achabal, McIntyre et al. (2000) have all studied these systems. The 

covered areas and their different aspects include subjects from inventory policies 

behind the systems (Liu et al. 1995) to different sort of classifications of automatic 

replenishment systems (Angerer, 2006) and to what effects of these systems have 

on supply chain (Myers, Daugherty and Autry, 2000). However the studies seem to 

mainly focus on the positives aspects and possibilities of these systems for 

factories and warehouses. No studies related to implementation process of these 

systems for stores in retail or special retail industries can be found and overall the 

subject of implementation of these systems appears to be not widely research – 

showing a clear research gap.  

 

Studies regarding inventory management have also been published in large 

numbers. Muckstadt and Sapra (2010) for example have studied extensively 

principles of inventory management and have written a book regarding the subject. 

Also the inventory management in and its effects to retail shelf management which 

is partially related to the subject of this study has been studied by for example 

Urban (2002) who studied the interdependencies between inventory and space 

allocation decisions. 

 

Based on previous research a clear research gap can be identified. Most of the 

studies regarding implementation of automated replenishment systems focus on 

the aspects related to factory and warehouse usage while a clear gap in the usage 

of these systems in store level and moreover in the implementation of these 

systems exists based on the literature review. This study positions itself to study 

these two gaps in the scientific research. 
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1.6. Definitions/key concepts 

 

The key concepts for this thesis and their definitions regarding this thesis are 

presented below. 

 

Change management: Change is the process of moving to a new and different 

state of things which is constant for organizations. Change management is, in very 

large part, managing the people aspects of this process. (Smith, 2005) 

 

ERP: An ERP system is an information system that integrates all the enterprise 

functions. It provides services to all departments in an organization. It provides the 

enterprise with the capacity to plan and manage its resources based on an 

integrated approach (Turban, Mclean and Wetherbe, 2003).  

 

Inventory Management: The planning and controlling aspects of inventory upkeep 

that aims to keep capital investment in inventory to a minimum, while maintaining 

a desirable service level (Halevi, 2014). 

 

Automatic Replenishment Systems is defined by the author based on the read 

articles as follows: Automated software based replenishment systems are 

designed to improve and enhance inventory management and control by 

optimizing order amounts and dates with minimum manual labor which in turn 

increases customer service levels. 

1.7. Theoretical framework and structure of the thesis 

 

Implementing an automatic replenishment system is in the big picture an 

organizational change confined in to a smaller scale environment affecting only a 
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specific set of people within the organization. Based on this fact the basis for this 

thesis is formed on organizational change theories on system changes, 

communication- and change management. 

 

To fully understand the given subject and the background on how, why and what 

for inventory management systems are used for and what they try to improve, 

general theories on inventory management and its best practices become an 

important part for this thesis. 

 

Closely related to inventory management is the actual automatic inventory 

replenishment system. Theory on these systems is analyzed to better understand 

how these systems work and what they require to function properly. 

 

Lastly studies regarding different sort of information systems and their successful 

implementations and requisites for this success are presented – this is due to the 

lack of theoretical research on critical success factors for automatic replenishment 

system implementation. Therefore research regarding these systems, which are 

similar by nature, and their implementation in general is studied for best practices 

and solutions. By covering these four different aspects of theory a solid base for 

the empirical studies can be formed. 

 

The empirical data for this study is gathered from interviews with specialists, from 

both within and outside of the company, involved with the implementation and 

usage of the system. Data is also gathered from store level employees regarding 

the system’s implementation, usage, improvement and benefits with a 

questionnaire.  
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Additionally data from the inventory management system of each store will be 

analyzed. This is used to categorize stores and to reflect store level employee 

answers to analyze differences in opinions and to understand how aware of their 

situation each store actually is. 

 

By combining these sources of information and analyzing them in groups and 

comparing the results with the academic background we can recognize the 

variables behind the differences in implementation success and form a general 

model for successful implementation of these systems to store level. 

 

This particular change process revolves around a limited group of people. The 

functions it mostly effects in the organization are store level sales personnel, store 

level purchasing processes and corporate purchasing specialists. 
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Picture 1. Framework for the thesis 

 

The first chapter of this thesis is the introduction which outlines the issues and 

topics related to this study and introduce the background for it. Definition of key 

concepts for the study and limitations regarding it are also defined. Research 

methodology and data collection plan are also presented. 

 

The second chapter revolves around theory on organizational change, change 

management and communication. This will cover topics from change management 

process in both enterprise and project level, communication in change, change 

readiness and resistance. The purpose is to form an understanding of 

organizational change management led by large enterprise but effects of which 

are implemented in local stores as projects. 
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Third chapter of the study focuses on inventory management principles. It 

analyses and introduces the basic functions of inventory management and the 

guiding principles. The purpose of this being to analyze and offer understanding 

regarding the environment the actual system is working on and to understand the 

vital principles and functions associated with special goods inventory 

management. 

 

The fourth chapter consists of two parts. The first part focuses on automatic 

replenishment systems. Especially operating logic and usage purpose of these 

systems are studied. As a whole the purpose is to form a clear picture on the 

requirements and optimal environment of these systems. The second part consists 

of analyzes of ERP systems and their implementation and general success 

factors. This is due to the lack of studies related to implementation of automatic 

replenishment system success factors. 

 

This is followed by two chapters that showcase the background for this study. 

Firstly the case company introduction is presented in chapter five and after that an 

in-depth analysis on the data collection is presented in chapter six. The data 

collection is based on a combination of data collected from multiple sources. 

These sources are data from the automatic inventory replenishment system, 

interviews with system specialists both from within and outside of the case 

company and from a questionnaire send to stores using the system.    

 

The seventh chapter is the analysis of the gathered empirical data. The analysis 

follows the implementation process of the company showcasing the different 

aspects of it through the interviews and interpreting the results from the 

questionnaire against system data to showcase store aspect on the 

implementation and to analyze actual store level understanding of their own 

situation. 
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The eighth and ninth chapters form the conclusion and summary of the thesis. In 

these two chapters the results of this study are presented and evaluated and the 

work is summarized. Based on these conclusions regarding important factors for 

the success of implementation of an automatic replenishment system are 

presented and finally suggestions for further studies and applications of this study 

are presented.  

 

1.8. Limitations 

 

This study is limited to a very specific field and industry that sets its own 

requirements for the system. Therefor this study is limited to a narrow field that 

consists of the hardware store section in the retail business and excludes other 

industries from the study due to their differing nature. 

 

The aim of this study is to study a specific information system, automated 

inventory replenishment systems, in this environment. Because of this excluded 

from this study are other forms of information systems due to their differing nature, 

focus, requirements and other aspects.  

 

Based on the focus on this study to analyze the actual implementation process of 

the system excluded from the research is the actual choosing phase of the 

program and this will also limit the focus on the actual early adaption and usage 

phase but exclude the long term usage of the system. However in order to 

understand the differences between bad and good implementation processes we 

must analyze stores’ in a situation where they have already used the system for a 

longer period of time since implementation can only be determined successful if 

the usage doesn’t decrease over time but rather increases. 
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Implementing a new system that effect this widely to daily routines of employees is 

by its nature creating change in the store level processes. This study will analyze 

general theory regarding change management but will focus more specifically to 

aspects closely affecting the outcome of implementing new information systems 

and excludes other aspects of change management. 

 

However since the purpose of this thesis is to understand how to successfully 

implement an automatic inventory replenishment system and what the requisites 

for it are, this study will showcase “both sides of the coin” on the relevant 

theoretical studies meaning that it will showcase not only best practices but also 

possible down falls of each theoretical entity.  

 

The results of this study are relatively specific for hardware store industry due to 

the nature of the business. However it can be seen that the achieved results, such 

as the implementation model, could be adjusted to fit multiple different retail 

environments. This is if the basic principles behind these retail environments don’t 

differ too much from the ones’ studied in this thesis. 
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2. Organizational Changes 

 

2.1. Organizational change process and general reasons for 

failures 

 

Changes are constantly happening in organizations. Regardless of similarities in 

organizational size, background, culture etc. no two changes are ever the same. It 

is also important to understand that change is never going to be able meet 

everyone’s needs and cannot be entirely managed. (Edmonds, 2011) 

 

Organizational change process and processes are widely studied by for example 

Christe-Zeyce (2013), Jansson (2013) and Payyazhi (2014) but most famous and 

used model was presented by John Kotter (1995). This model and the reasons for 

most failures in these steps were later on reviewed by Kotter (2007). Kotter’s 

model (1995) and reasons for failures during its different phases (Kotter, 2007) are 

presented below due to their high ranking status within organizational change 

literature. 

 

1. Establishing a sense of urgency about the need to achieve change is important 

since people won’t change their behavior if they do not see the need for it. 

(Kotter, 1995) Well over 50% of companies fail to effectively communicate the 

need for change within their organizations. The main reasons are company’s 

failure to push people out of their comfort zone, overestimating the success of 

creating urgency and lack of patience in communicating the urgency.(Kotter, 

2007) 

2. Create a guiding coalition- assemble a group with power, energy and influence 

in the organization to lead the change. (Kotter, 1995) While most renewal 

programs start with only few people failure to gather some mass early on in the 

effort results in not much happening change vice. Another issue is senior 
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support; especially major changes always require the head of the organization 

to support the project in order for anything to happen. Underestimating the 

difficulty to produce change and the importance of strong guide group is the 

most common reason for failure. (Kotter, 2007) 

3. Develop a vision and strategy. Creating a vision of the change is about 

communicating people the reason why the change is needed and how it will be 

achieved. (Kotter, 1995) Failed transforms usually include plenty of plans, 

directives etc. but not a clear vision. Another reason for less successful 

changes is having a direction but it being too complicated for it to be useful. 

(Kotter, 2007) 

4. Communicate the change vision, tell people as often as possible why, what 

and how regarding the change. (Kotter, 1995). Underestimating the amount of 

communication needed to affect the change is a common problem. (Kotter, 

2007) 

5. Empower broad-based action- involve people in the change effort, get people 

to think about the changes and how to achieve them rather than thinking about 

why they do not like the changes and how to stop them. (Kotter, 1995) Not 

removing obstacles; people or organizational structures, from the way of 

change process can ultimately stop the whole change process. (Kotter, 2007)  

6. Generate short-term wins, being able to see the changes and that they are 

working and recognizing the work employers have done to achieve the change 

is critical for success. (Kotter, 1995) Without short-term wins risk of losing 

employees interest towards change grows and they might start to slow down 

and. Producing short-term wins helps to keep urgency level high and motives 

workers. (Kotter, 2007)  

7. Consolidate gains and produce more change, this creates momentum for the 

change by building it on gained success, invigorate people through the change 

and develop people as change agents. (Kotter, 1995) A major mistake 

management vice is declaring victory too early on. Until changes are firmly 

grounded into company’s culture, new approaches are fragile and subject to 

regression. Rather than “declaring victory” after first signs of success leaders 
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need to understand that it’s easy for regression to happen when change is no 

longer enforced or supported. (Kotter, 2007) 

8. Anchor new approaches in the corporate culture. This is critical for long-term 

success and institutionalizing the changes. This is to ensure people from falling 

back to their old routines and ways of working. (Kotter, 1995) Until new ways of 

doing business have reached the point where it is the way things are done in 

the company they will be subject to degradation as soon as pressure is lifted.  

 

Kotter (2007) states that the change process needs to go through a series of 

phases during an extended time period and that skipping certain steps merely 

causes an illusion of speed while never producing satisfying results. However 

Appelbaum, Habsby et al. (2012) state that the eight-step model introduced by 

Kotter should not be seen as a rigid model and some steps if seen irrelevant can 

be left out of the process for an example when replacing a software used to 

process operations steps 7 and 8 can be left out without the change process 

suffering from it. 

 

In change situations remembering to observe the ground rules at the beginning of 

a project is useful. Compelling reasons for the change need to be established as a 

key part of the project. This is because the more people agree with the facts of 

necessity for the change the more they are likely to support the change. Therefor 

Benefits, impact and outcomes of any change process should be defined and 

communicated clearly to anyone involved. (Edmonds, 2011)  

 

To manage change successfully and effectively few things need to be done 

correctly according to Eaton (2009). First off the company needs to set high 

standards for the change. Settling for mediocrity and believing that current level of 

functioning could also be enough and is acceptable is the core reason for many 

failures. Setting expectations and standards is a must, however the reasons need 

to be well explained and communicated. Secondly, managers need to lead by 

example. The project must be a collective effort and if managers expect workers to 
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sacrifice time for it, they must do so themselves. Thirdly it is important to find and 

empower the right managers to implement the change. Finding the right 

individuals to manage the project is crucial for end success. Fourthly, results must 

be monitored and focused on. Retaining flexibility in the approach for the process 

but maintaining clear and measurable indicators for success of the change. Fifthly, 

the change must be quick. Setting appropriate timeline for the change is crucial, 

too long and the change will wither out before it’s over. Lastly, always start where 

the interest is strongest. First project should always be chosen with care to 

maximize the change for success. 

 

2.2. Problems with change projects 

 

In regards to change communication which this thesis will further address later on, 

important questions regarding the communication, are according to Smith (2005) 

related to the what, how and why factors of the change. These three questions are 

explained next. 

 

In organizational change projects’ word why refers to the shared awareness of the 

goal, the real reason for the change, future benefits of the project for the 

organization or any of its area of operations. Factor what relates to the ability of 

leaders managing the change to communicate and specify the expected tangible 

and intangible outcomes of the change project. Usually this refers to the how much 

of what and when to be delivered type of quantifiable and non-quantifiable 

improvement objectives. Word how refers to the ability to form the optimal order of 

activities and processes, and to obtain the skills and competence needed from the 

individuals and teams to move from the current state to the desired state, for the 

achievement of project objectives (What) and strategic goals (Why). (Smith, 2005 ; 

Cicmil, 1999)  
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It is also important to remember that managers have a huge effect on the success 

or failure of any project. Sometimes the blind belief in the vision obstructs 

managers to see the flaws in their own plan which causes projects to fail before 

they even begun. The same situation is also caused by misplaced belief and 

underestimation of the size and impact of the change. (Eaton, 2009) 

 

These gaps between current and desired state increase the risks for two kinds of 

problems. First one is caused by the lack of previous experience with systemizing 

methods for unique tasks. Due to this the focus at the start is at deeper 

understanding initiative and in the interpretation of its purpose. Since its often a 

“blue-sky” vision comprised with managers enthusiasm that drives the initiative 

these projects are prone to have large caps on matters related to the what and 

how aspects of the change. (Cicmil, 1999) 

 

 

Figure 1. Implementation gaps and impediments (Cicmil, 1999) 

 

The second problem that may occur is related to the behavioral aspects 

employees conduct during change. Especially three behavioral aspects for project 



26 
 

success in change implementation: slow learning, fast forgetting and organized 

resistance.  (Cicmil, 1999) 

 

Organized resistance is associated with the what and how aspects shown in the 

inner loop. Confusion is either being caused by not knowing what (the tangible) or 

not understanding of how (implementation process, individual and team 

involvement) or both of these two during the course of change implementation. 

This usually causes low moral, disinterest towards the change process, lack of 

enthusiasm and tension in interpersonal relationships. These situations are usually 

caused when company fails to communicate the specific tangible project goals and 

objectives (what) hence the effort put into devising the process (how) which may 

be efficient, will not be effective and the outcome fails to meet the intended 

benefits. (Cicmil, 1999) 

 

The outer loop of implementation gaps consists of slow learning and fast forgetting 

which refer to a state of strategic misalignment. This is the combination of lack of 

fully understanding the implications of the change process and the complexity of 

the full managerial handling of the project. Among other things the role of 

organizational history, established culture and modes of knowledge management 

help to prevent the fast-forgetting of introduction, training etc. which are linked to 

the slow-learning problems in implementation phase of any related projects. 

(Cicmil, 1999) 

 

Kichen and Daly (2002) in their study summarized a list of factors that impede the 

successful implementation of change programs. The factors they came up with 

are: Internal focus, lack of creditability, secrecy, lack of proper skills, lack of 

resources, lack of discipline, lack of strategy, metrics being misused, tendency to 

oversimplify, people being reluctant to change, and power and politics. 
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2.3. Change readiness 

 

Studies have found a clear correlation between different levels of change 

readiness and successful change management. (Edmonds, 2011) The fact is that 

the employees in the organization can either be effectively used to achieve change 

or they can become the biggest obstacles for it. (Smith, 2005) 

 

Smith (2005, 408) assesses the importance of change readiness and states that: 

“If organizational change is to take hold and succeed then 

organizations and the people who work in them must be readied for 

such transformation"  

  

Change readiness is not something that comes automatically and neither can it be 

assumed to exist in advance. A failure to acknowledge this and to assess 

organizational and individual resistance can lead to managers wasting significant 

time and effort dealing with the change resistance. Creating change readiness 

before attempts of organizational change can not only help managers to avoid 

these situations but help to generate positive energy going into the change. 

(Smith, 2005) 

 

Armenakis and Harris (2002) research on company tailored assessment of change 

readiness in the organization points out the need for auditing the thoroughness of 

the communication regarding the questions of why, when and how of change, 

collecting employee opinions with interviews and group conversations and in some 

cases using surveys to assess organizational change readiness.   

 

Another way to assess the existing state of organizational readiness is a three 

step assessment in the company. First step is to compile a list of all major ongoing 
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activities that compete for employees’ time attention and for budget.  Second step 

is to form an estimate on the level of effort that each of these activities will require. 

This is then compared with an estimate of the level of effort that will be required by 

the particular change project which is under consideration. The last step is to 

combine these factors and assess the overall strain on organization and its 

capability to manage the additional effort required by the planned change. Honest 

assessment using this method that provides a less than an 85% change for 

success should be considered risky. (Palmer, 2004)  

 

One known way analyze any improvement programs success rate is called 

Gleicher’s formula, shown below. This formula showcases that if there is not a 

general dissatisfaction towards the current situation, or the vision is not well 

presented and communicated, or implementation process is not well thought off 

that it is very likely that the change will not overcome the change resistance and 

will not succeed. (Eaton, 2009) 

 

∆= 𝐷 × 𝑉 × 𝐹 > 𝑅  

Picture 2. Gleicher’s Formula for assessing the success of change (Wheatley, 

Tannebaum, Yardley & Qaude, 2003) 

 

In this formula ∆ indicates the probability for the success of change. D represents 

the state of current dissatisfaction towards present situation within the team. V 

refers to the clarity of the vision and what it means to individuals. F is the clarity of 

what the first step needs to be and lastly R is the level of resistance for the 

change. (Wheatley et al., 2003) 
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Based on Gleicher’s formula Eaton (2009) created a single recipe for improving 

the change of success. In order for change to be successful four elements need to 

be in place within the organization. (1) A pressure for the change needs to be felt 

around the organization, (2) a clear and shared vision for where the organization 

improvement must be formed, (3) internal capabilities, especially time and skills 

must be in place, to implement the change meaning and (4) an agreed program for 

moving forwards must be made. 

 

If any of the pieces are missing the end result won’t be successful, but will fall 

short of the expected results in one way or another. The table below showcases 

the different scenarios and end results for change programs missing one the 

elements presented by Eaton (2009). 

 

 

Picture 3. Improving changes for success (Eaton, 2009) 

 

Visible from Eaton’s (2009) is not only the fact that all pieces for the puzzle must 

be in place for change programs to succeed but how important it actually is for the 
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change success that all individual parts for the change exist. Especially the 

importance of communication and articulating the importance and reasons for the 

change is a notion brought up often due to its importance. (Kotter,1996; Cicmil, 

1999). In fact most of the academic literature seems to agree that the importance 

of communication and reasoning is vital for the success of change and cannot be 

underestimated. 

 

Kurt Lewin (1951) described the term “unfreezing” of an organization as a key 

phase in organizational change and as a critical first step towards change in 

organisations.  He’s message in essence is to refreeze organizational culture 

before change. Kotter (1995) in his studies has argued similarly that the first 

important step towards achieving successful organizational change is to create a 

sense of urgency and need for the change. 

 

Three important steps can be identified for creating change readiness. (1) Creating 

a sense of urgency and need for the change, (2) Communicating the change 

message and ensuring participation and involvement from members of the 

organization in the change process and lastly (3) introducing anchoring points and 

a base for the achievement of change. (Smith, 2005) 

 

Creating “chaos” in order to achieve organizational readiness towards the change 

and to overcome organizational tendency to lean towards stability and 

predictability may be necessary but should always be done carefully. However by 

actively showcasing discrepancies between current and desired states and at the 

same time presenting credible and positive messages for achieving the change 

motivation and readiness for change can be generated both organization-wide and 

on individual level. (Smith, 2005)  
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Communicating change messages and ensuring participation and involvement is 

very closely related to the social energy in the organization. This can either be 

positive or negative in relation the change at hand and is a major factor in the 

failure or success of any renewal initiatives. Because change is almost always 

based on the expertise, motives, base knowledge etc. of employees the degree to 

which they can actively participate in the process is an important factor in 

achieving change success. (Smith, 2005)  

 

Generating enthusiasm and communicating the vision and positive advantages 

gained from the change will help the organization to overcome anxiety and other 

negative sides of the change. The messages should communicate the importance 

of the change, however the messages communicated must be realistic, honest 

and genuine.  It is always better to start the communication regarding the change 

as early as possible. The best situation would be to start it before the actual 

change begins. By communicating the message early on with a clear and honest 

way throughout the whole change process employee confidence, commitment and 

willingness to participate in the change can be increased. (Smith, 2005) 

 

Introducing anchoring points and building a foundation for the change is about 

providing a tangible foundation on which changes can be built on. Helping 

employees to clearly see their roles and tasks in the new ways of doing things 

helps to build confidence and commitment towards the project, both before it 

begins and during it. Especially staff training and development are useful methods 

in achieving a state of readiness in the organization. (Smith, 2005) 

 

2.4. Personnel roles 

 

Change is always perceived differently by each person. Knowing and 

understanding the difference between individual responsiveness to change is vital. 
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Some people will be more committed to the change than others, some will see the 

process negative and will resist. Knowing how to manage and work with different 

commitment types is important. (Edmonds, 2011)  

 

Four different types of character regarding energy and commitment to change can 

be recognized and they are blockers, sleepers, preachers and champions. 

(Edmonds, 2011) These four types and their characteristics are presented on table 

1. below.  

 

 

Blocker 

Individuals trying to prevent the change from happening. In 

optimal situation these individuals should have their power 

and energy reduced. 

 

Sleeper 

Individuals not bothered by the change or not aware of it. 

Valuable assets that should try to be taken on board to the 

change process. 

 

Preacher 

Usually individuals in a position of power whose opinions are 

important but who do not consider change important. This 

group should be kept informed and focused on the change 

despite their negativity. 

 

Champion 

Active implementers of change and advocates for the 

change. Important individuals to keep fully involved at all 

times to maintain momentum in change.  

Table 1. Categorization of individual’s tendency towards change (Edmonds, 2011) 
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2.5. Change resistance 

 

Manuela and Clara (2003, 153) state resistance to be “an essential factor to be 

considered in any change process, since a proper management of resistance is 

the key for change success or failure”. 

 

Resistance for change introduces costs and delays into the change process 

(Ansoff, 1990). These additional obstacles are difficult to anticipate (Lorenzo, 

2000) but must be taken into consideration (Manuela et al., 2003).  Change 

resistance and inertia can occur both in the formulation stage and in the 

implementation stage of the process. (Manuela et al. 2003) Due to the purpose of 

this study we will focus on the sources of resistance and inertia in the 

implementation stage.  Implementation stage cane be defined as the stage 

between the decision to change and the regular use of anything at the 

organization (Klein and Sorra, 1996).  

 

Political and cultural deadlocks hindering the change can be caused by several 

factors. Implementation climate and relationship between change values and 

organizational values can differ greatly and cause problems. Departmental 

resistance or politics usually coming from sections of the company that will suffer 

from the change. (Rumelt, 1995) Third, strong and clear disagreement among 

different groups regarding the nature of the problem and alternative solutions. 

(Klein and Sorra, 1996) Fourth, Emotional loyalty and rooted values within the 

workers that don’t align with the change. (Rumelt, 1995). Lastly, forgetfulness of 

the social dimension of changes (Schalk et al, 1998). 

 

Aside from political and cultural deadlocks change resistance can also come from 

other directions. Leadership inaction can also hinder and slow down change 

process, this is caused sometimes by the uncertainty of leaders and sometimes 

due to fear of change and change of the current organizational status. (Beer and 
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Eisenstat, 1996)  Another reason for change slowness can be confinement to the 

embedded work routines which workers are used to but the change would affect. 

Problems relating to collective actions and specially dealing with difficulty to decide 

where the change happens first and how to deal with free-riders can also further 

slowdown the process. (Rumelt, 1995) Another reasons for resistance to change 

can be the lack of necessary capabilities to implement the change also known as 

“capabilities gap” (Rumelt, 1995) and cynicism towards the change (Maurer, 

1996). 

 

Political and cultural deadlocks Other sources 

Implementation climate and difference 

in change and organizational values 

Leadership inactions 

Departmental politics Old routines 

Incommensurable beliefs Collective action problems 

Deep rooted values Capabilities gap 

Forgetfulness of the social dimension of 

changes 

Cynicism 

Table 2. Sources of inertia and resistance in implementation stage 

 

Effects of different sources of change resistance were studied by Manuela et al. 

(2003) on an empirical study to measure the individual change resistance usually 

caused by these different factors. The scale of the results is on scale from one to 

five. One meaning that the factor didn’t cause change resistance and five meant 

that the source of resistance was so strong it forced company to rethink the 

strategy. The mean scores of their research are shown in the table below. 
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Sources of resistance or inertia to change Mean 

Deep rooted values 2,70 

Capabilities gap 2,42 

Departmental politics 2,42 

Low motivation due to cannibalization costs and cross subsidy 

comforts 

2,31 

Incommensurable beliefs 2,31 

Different interests among employees and management 2,27 

Communication barriers 2,23 

Organizational silence 2,20 

Low motivation due to all direct costs of change 2,15 

Lack of a creative response due to fast and complex environmental 

changes 

2,05 

Lack of a creative response due to inadequate strategic vision 2,04 

Change values opposite to organizational values 2,04 

Forgetfulness of the social dimension of changes due to obsession of 

promoter 

2,01 

Lack of a creative response due to resgnation 1,96 

Leadership inaction, embedded routines, collective action problems 1,94 

Cynicism 1,84 

Forgetfulness of the social dimension of changes due to forgetting 

supervisors 

1,67 

Low motivation due to past failures 1,65 

Table 3. Sources of resistance based on their mean effects 

 

As can be interpreted from table 3 most of the major sources for resistance to 

change come from sources of personal attributes such as values, once current 

capabilities but also from external sources coming from the organization.  Ability to 

recognize these sources and deal with them before they create too much problem 

is vital for successful change management. 
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Picture 4. Personal Commitment to Change (Zeira and Aveldsian, 1989) 

 

The model for personal commitment to change offers one way to analyze 

individual acceptance and participation in the change program on an employee 

level. As can be seen from the model best starting point is formed when 

dissatisfaction with the current state of operating combined is combined with low 

perceived personal risk, reputational or career. Oppositely satisfaction with the 

current state and high personal or career risk will cause change resistance to be 

greater. Models such as zeira and Aveldsian (1989) provide managers an 

important tool to analyze possible sources of change inertia. 

 

2.6. Communication  

 

Main reason for the failures in change programs is usually poor internal 

communication (Murdoch, 1997). Quite often organizations tend to forget the 
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importance of good employee communication and it seems to be especially hard 

be create the link between “what gets said and what gets done” (Horn, 1999). 

Research indicates that up to 70% of change programs fail to meet set 

expectations (Patterson, 2000).  

 

In Kotter’s (1995) view communication is a key concept for successful 

management of change since it is the only way to reach employees regarding the 

need and why and how of the change. Kichen and Daly (2002) also state 

communication to be the key issue behind successful implementation of change. 

In fact “The general importance of communication during planned change has 

already been empirically demonstrated and generally agreed among practitioners” 

(Lewis, 1999).  

 

Robertson et al. (1993) phrased the issue well with their model of the dynamics of 

planned organizational change. They state that the organizational change efforts 

ultimately depend on the individual behavior of individual employees. Because 

organizational changes are in their essence about how to change individual tasks 

of individual employees then communication regarding the change, and 

distributing information to these employees is vital.   

 

Lewis, Schimisseur et al. (2006) stressed the importance of three factors in 

change communication. Firstly, trying to achieve a wide participation for the 

change process to ensure that members of organization feel included, committed 

and in control of the situation. Secondly, spreading the information widely and 

openly, informing people early on and offering possibilities for discussions. Thirdly, 

communicating the vision and its purpose in order to gain justification for the 

change.  
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With communication it is possible to increase understanding of the change and 

increase commitment and reduce confusion and resistance to it (Lippitt, 1997). 

Due to its effectiveness communication plays an important part in the 

implementation of change. (Kichen et al. 2002)  

 

It is important to understand that different organizations require different 

approaches in communication. Factors influencing each organizations 

communication include among other things: type of business and business 

environment, organizational culture, staff, size of company and financial resources 

(Kichen, 1997) 

 

Effective communication also relies on the managers’ ability to understand the 

different levels of information required by employees. The must know aspects are 

vital job-specific information for a certain employee. Should know information is 

not essential but desirable organizational information such as changes in 

management structures, or procedures. Could know refers to information that is 

relatively unimportant. Other typical difficulties in communication within 

organization include transmission problems, most commonly one-sided from top to 

bottom communication processes. Other known difficulties in communication are 

suppression of information, mistakes in communicated facts and purposeful 

distortion of information. (Kichen et al. 2002) 

 

Organizational communication usually is seen to have two goals. The first goal for 

organizational communication should be to inform employees regarding their tasks 

and other issues in organization. Secondly, the goal of communication should be 

to create a community within the organization. There is a distinction between 

communication aiming to provide information and organizational communication 

as a mean to create community spirit (De Ridder, 2003). 
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Postmes, Tanis and de Wit (2001) are one of many who have observed that 

communication creates conditions for commitment. They further state the 

following: 

 

“Employees are strongly committed if they obtain adequate information to 

perform their task, and this information is presented to them via formal 

bureaucratic channels rather than informal channels. Interpersonal 

communication with peers, and direct superiors predicted commitment less 

than communication with more senior management did, and communication 

with a socio-emotional content was less predictive of commitment than formal 

communication was” (Postmes et al., 2001, p. 231). 
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3. Inventory management 

 

Good inventory management is no longer a competitive advantage; it is an 

essential capability to survive in a global market (Kempf, Keskinocak & Uzsoy, 

2011). Fundamentally, the problem is one of matching supply and demand by 

efficiently coordinating the production and the distribution of goods (Tersine, 

1994). Generally inventory is seen to comprise of three parts. (1) Raw materials 

and components, the goods purchased by the company. (2) Work in progress, 

items that are partially manufactured. (3) Finished goods, completed products 

ready to be sold or shipped. Where these products are held, in what quantities 

vary greatly between organizations. (Ballard, 1996) Individual sizes of these three 

parts vary by nature based on industry and company’s operating model etc. But 

depending on how one needs to view inventory it can also be categorized 

according to the following types based on need and usage; anticipation stock, 

cycle stock, safety stock, pipeline stock and decoupling stock (Tersine, 1994). 

 

Managing inventory is much more than just stock checking. In broader view it’s 

about knowing everything about product categories to ensure effective 

management and reliable feedback of data including inventory control, purchasing, 

sales order processing and invoicing. (Ballard, 1996) 

 

Good inventory management can be seen to be based on four aspects. First one 

is the effective use of information. Ability to utilize information effectively allows 

managers to further improve different aspects related to inventory management 

such as replenishment decisions etc. The second aspect is closely related to the 

first one and it’s the ability to quantify the value of information. Information relevant 

for inventory management needs to be collected which usually requires 

investments in different technologies. Quantifying the benefits of implementing 

these systems versus their costs is essential part for success. Third aspect is to 

coordinate decentralized operations. Fourth aspect for good inventory 
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management is the requirement for decision tools that can be embraced by their 

users. (Kempf et al., 2011)  

 

Halevi (2014) describes the main objective for inventory as follows: “To ensure 

that the supply of raw material and finished goods will remain continuous so that 

the production process is not halted and demands of customers are duly met.” 

Muckstadt and Sapra (2010) further state that inventory management’s role is to 

create policies that ensure the most effective distribution and creation of 

inventories. 

 

The secondary objectives of inventory are listed as following (Halevi 2014): To 

minimize the carrying cost of inventory, to keep investment in inventory at an 

optimum level, to reduce losses due to theft, obsolescence, waste etc., to make 

arrangement for sale of slow moving items, to minimize inventory ordering costs 

and to supply information to several disciplines of the enterprise. 

 

3.1. Influencing factors  

 

System structures showcase the way in which both material and information flow 

in the supply chain. Depending on multiple factors such as industry, environment 

etc. companies supply chain structures may differ widely. (Tersine, 1994) A supply 

chain consists of different stages. Each of these stages may be owned and 

operated by different companies. This is the general reason why managing a 

supply chain is difficult since coordinating inventory policies and information flows 

in these structures to ensure timely and cost-effective delivery is extremely 

complex process. (Muckstadt and Sapra, 2010) 
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The item specific attributes and nature of items stored in inventory is also a factor 

that needs to be taken into account. The amount of items being stocked and their 

interactions play a significant role in establishing stocking policies. Aspects such 

as amount of space the items require to store. (Tersine, 1994; Muckstadt and 

Sapra, 2010) 

 

Certain products such as foods are perishable meaning they have a limited shelve 

life which sets challenges for matching the right inventory amounts to match 

demand to avoid spoilage. Other products may have numerous substitutes. 

Especially products with multiple substitutes make demand estimation more 

difficult since customers may buy a substituting product if they cannot find the right 

one or it isOut-Of-Stock (OOS).  (Muckstadt and Sapra, 2010) 

 

Lead times are used to describe the time lag between the placement of an order 

and its receipt. Lead times exist all over supply chain and affect greatly in stock 

levels. The longer the lead time that much more uncertainty is involved to the 

demand over the lead time which leads to increased inventories. (Muckstadt and 

Sapra, 2010) Kepmf et al. (2011) add to this that for inventory management to be 

effective information regarding replenishment lead times and product locations in 

supply pipeline are important. 

 

Forecasting demand is inherently difficult due to short product life cycles and long 

production lead time. Hence, supply chains face the risk of either excess capacity 

due to low demand realization (downside risk) or lack of product availability due to 

high demand realization (upside risk) (Kempf et al., 2011). 

 

The conventional model to approach the issue with lead times has generally 

assumed that the statistical information essentially comes down to the mean and 

standard deviation of the lead time and based on this information safety stock can 
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be formed. (Kempf et al., 2011) Similarly to Kempf et al. Liu and Ridgway (1995) 

accounted safety stocks to be results of five variables: company’s ability to 

forecast demand accurately, knowing the length of its lead times, the ability to 

either forecast or control lead times, size quantities of orders and based on the 

desired service level. 

 

Not all item types and categories are the same. The most important way in which 

they differ is their demand rates. In majority of different commercial settings some 

items have a very high demand rates relative to the vast majority of the items in 

stock, which have clearly lower demand rates. (Muckstadt and Sapra, 2010) 

 

Almost all inventory models for inventory planning take into account different cots 

factors. Most common types of costs are purchasing, carrying or holding, stock out 

and obsolescence costs. Other important parts include cost of receiving, ordering, 

processing and fulfilling customer orders which can include accounting and 

information acquisition. (Muckstadt and Sapra, 2010) 

 

Gruen, Corsten et al. (2002) researched OOS events and proved that during the 

last few decades the OOS rate has not decreased. Rather than that the rate 

seems to have remained quite stable at the level of around 8% while technology 

had improved. Further studies regarding the underlying reasons for OOS events 

were made and the results are shown below in figure 2. 
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Figure 2. Summary of OOS root causes (Gruen et al., 2002) 

 

Almost three-quarters of all OOS situations are results of retail store practices and 

shelf restocking processes rather than outside factors such as supplier related 

issues. Suppliers almost always deliver orders in agreed time schedule. The reality 

based on Gruen et al. (2002) researched suggests that OOS situations are caused 

by store personnel. Based on this it could be seen that the best way to improve 

management regarding OOS situations is improving store functions. This reality is 

an important factor to acknowledge if improvement is to be made. 

 

The financial influence of these OOS incidents taking into account consumer 

response was calculated to cost up to 4% of retail store turnover due to stock 

keeping unit absence from the shelves. (Gruen et al., 2002)  
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3.2. Inventory accuracy, monitoring and measurement 

 

With manual verification stores can compare the differences between real stock 

quantities and the values in the inventory record. Based on this, the percentage of 

SKUs that actually match records can be counted. (Kang & Gershwin, 2005)  

 

In one study conducted for a global retailer on SKU accuracy the best performing 

store was able to achieve 75-80% accuracy between real and recorded 

information of SKU amounts. The inventory accuracy on average however was 

only 51%. (Kang & Kershwin, 2005) Raman, DeHoratius and Ton (2001) studied 

the same issue and out of the 370 000 SKUs they went through over 65% of the 

inventory records didn’t match the physical store SKU amounts. 

 

Due to this inaccuracy in stock levels and the cost of lost sales or production shut 

downs companies use different methods to keep track of real inventory values. 

One of the most used methods is cycle counting. This refers to a rotating physical 

count of products on random intervals to ensure inventory accuracy. Intervals of 

these counts can differ between item categories. (Halevi, 2014)  
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Factor Effect 

 

Stock Levels 

The size of stock effects on the speed, accuracy 

and easiness of the work 

 

Number of transaction 

activities 

An item with many transactions is more likely to 

have errors than one with fewer actions. The 

amount of actions should effect on the cycle 

intervals 

 

Item Value 

High value items should be counted more often 

than low-value items –for example high value 

items once a month, low values once a year 

 

Physical zero balance 

“Count” any item with zero physical balance. 

When physical balance of any product reaches 

zero the product’s recorded balance needs to be 

inspected.   

 

History of discrepancies 

Items that historically have had more 

discrepancies should be counted more often 

than others.  

Table 4. Factors influencing on the counting intervals (Halevi, 2014) 

 

Other methods used besides cycle counting to improve inventory accuracy include 

usage of safe stocks to protect against uncertainty of inventory accuracy, 

constantly decrementing inventory records in presence of stock loss by decreasing 

inventory amounts every period by the average stock loss and lastly new Auto-ID 

technology that allows stock quantities to be monitored automatically. (Kang and 

Kershwin, 2005)  

 

The inherent problem behind inventory monitoring is that unlike inventory control, 

which is seen as management function, it is seen as a supervisory function that 

requires less skills and experience. However if the monitoring and measurement 

process is overlooked the feedback information which decisions are based upon is 

usually invalid and unreliable. Monitoring and measurement provide the basis for 
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information to inventory systems allowing right actions to be taken.  Too often 

inventory monitoring and measurement is seen as merely an accountancy function 

concerned with stock valuation rather than effective logistics. (Ballard, 1996) 

 

Most common causes of inconsistencies in the records are caused by stock loss, 

transaction errors, inaccessible inventory and incorrect product identification. 

Stock losses include all forms of loss of inventory products that are meant for sale. 

Theft, becoming out of date, damage and spoilage of product are also common 

reasons. (Kang & Kershwin, 2005) 

 

Stock loss is generally categorized as either known or unknown losses. Known 

stock loss includes all the losses identified by the store personnel and registered 

into inventory records. Unknown losses refer to the loss of product not accounted 

by the staff and therefore not reflected in the inventory records. The problem with 

unknown stock loss is that it causes errors in inventory records and will lead into 

overestimation of the stock since the loss of products is not recorded. (Tersine 

1994; Kang and Kershwin, 2005) 

 

Transaction errors are usually related to the inbound and outbound side of 

logistics. The inbound side errors usually consist of discrepancies between 

shipment records and actual shipments which cause inventory records not to 

reflect actual stock amounts. The outbound side error is typically caused by 

cashiers hitting wrong number of products to the register or mixing products which 

cause the inventory accuracy to suffer. (Kang and Kershwin, 2005) Fundamental 

principle of any working materials management is that material and information 

flow must move together. Monitoring and measuring of inventory should not just be 

about checking inventory value. It should be about knowing everything that is 

necessary for effective management of the business, including inventory control, 

purchasing, sales order processing and invoicing. (Ballard, 1996) 
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Inaccessible inventory refers to misplaced products that cannot be utilized since 

products cannot be found but still remain in the store. This is usually caused by 

customers taking a product and later on leaving it elsewhere. These products will 

eventually be found but meanwhile they cannot generate revenue. Lastly incorrect 

product identification can be caused by wrong product labels or during manual 

stock counts. (Kang and Kershwin, 2005) 

 

In order for inventory management to work stock information needs to be 

categorized. This information may include among other things properties, status, 

quantity and location of the product. This stock information can broadly be split 

into three main categories. These three categories are fixed, variable and derived. 

(Ballard, 1996) 

 

For inventory management to be effective companies need to understand that 

inventory monitoring and measurement is not the same as inventory control and 

that it is about much more than just stock checking. Up-to-date information 

combined with fast and continuous updating of information will help to minimize 

errors and improve effectiveness. (Ballard, 1996) 
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4. Automatic replenishment system 

 

Automated inventory management systems are used to better meet customer 

demand, reduce operational costs and to make inventory commitment more 

efficient (Daugherty et al., 1999; Kang and Gershwin, 2005). Wegener (2002) 

defines the concept similarly and adds the ability to balance demand and supply 

and assuring an adequate service level as important factors of any automated 

inventory management systems.  

 

4.1. A Descriptive model of replenishment systems 

 

Angerer (2006) presented a descriptive model of Automatic Store Replenishment 

systems. This model is provides a useful structure to examine the replenishment 

systems of today’s retailers. The model in itself is applicable to many industries 

due to the way it observes these systems. The model views stores as material 

containers, places where products are shipped to straight from suppliers and 

retailer’s distribution center. It is good to remember that in terms of information 

flow both the store and the supplier can be containers and sources at the same 

time. Because of this generally applicable approach that suits well for special 

goods retail industry it will be showcased in this study 

 

The basic function of any replenishment system is to decide when to order which 

amount (Wagner, 2002).  Characteristics of replenishment systems with make-to-

stock policy (meaning the products come in already built) can be captured in four 

elements shown in Figure 3. Inventory visibility, the ability to track the status of 

products and inventory in a supple chain level or even across the entire supply 

chain (Woods, 2002). This is based on the need to know how many items are on 

stock in order to be able to make optimal decisions on order quantities. The 

replenishment logic defines the business rules which are followed in order to 

decide when to order (Silver, Pyke et al. 1996). Some systems also take into 
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consideration order restrictions for example fixed order amounts from suppliers’ 

side. The final part is forecasting – the system’s ability to anticipate and predict 

future customer demand based on historic forecasts. It is also vital to understand 

which decisions can be handled independently by the system and which not. 

 

 

Figure 3. Descriptive model of replenishment systems (Angerer, 2006) 

 

These four modules are all either based on technological solutions or usage of 

workforce. The complexity of each module can vary greatly depending on used 

system and solution. When automating these processes the important question is 

which of the modules can be handled autonomously by the system and which 

need to be done manually. All systems however must have a replenishment logic 

module and require inventory visibility in order to function properly. (Angerer, 

2006)   
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4.2. Inventory visibility 

 

The ability to track the status of inventory across the supply chain can be realized 

by defining “buckets” for every location and status of inventory. Ways to do this 

vary from a rather simple pen and paper system to more sophisticated systems 

using identification technologies such as barcodes. (Angerer, 2006) 

 

Another important aspect closely connected to inventory visibility is inventory 

accuracy. Inventory accuracy is important part since the system itself is quite 

useless if the actual inventory amounts and the amounts in the system don’t 

match. (Angerer, 2006) A worrying example on how hard it actually is to maintain 

proper inventory accuracy in retail industry is a study conducted by Dehoratius and 

Raman (2005) on American retailers. Their results were that 65% of the SKU’s 

inventory amounts didn’t match the real physical inventory. 

 

4.3. Replenishment logic  

 

 

One of the key tasks of inventory replenishment systems is determining inventory 

policies for replenishment order quantities and re-order levels. (Liu and Ridgeway, 

1995) Basic logic behind any replenishment system used in stores is based on an 

idea that the available inventory levels must be greater than the estimated demand 

for the products during the time period it takes to refill inventory to avoid OOS 

situations. (Angerer, 2006) 
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Figure 4. Inventory re-order levels based on cycle and safety stock (Muckstadt  & 

Sapra, 2006) 

 

Due to the cycling nature of incoming inventory demand inventory levels need to 

be well maintained. To start with this means that the amount of products received 

from the supplier must be enough to meet the demand throughout the order period 

till next shipment of products. To simplify let’s assume that consumption is stable 

throughout the time period. In this case the high starting level in the figure 4. 

showcases the point of arrival for delivery from supplier – the point where 

inventory is at its highest point. After this the inventory levels decrease at a steady 

rate due to steady consumption in this case. Average inventory in the stocks due 

to the cycle length is referred to as cycle stock and therefore depending on the 

cycle lengths the cycle stock levels will also alter. The time period between order 

placement and receiving of the goods is referred to as lead time. (Tersine, 1994; 

Muckstadt & Sapra, 2010) 

 

To ensure sufficient stock levels for products orders are made when inventory 

levels reach a specific value known as reorder points. (Tersine, 1994) If customer 
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demand is uncertain and changing depending on the placed reorder points the 

sufficiency of inventory may vary and demand may be greater than, lesser than or 

about the same as the safe stock left for the product like shown in the right part of 

the figure 4. (Muckstadt & Sapra, 2010)  

 

A replenishment system makes these decisions of order placement by analyzing 

these variables and forming the optimal order models for each SKU under its 

supervision. In an effort to reduce or optimize cycle stocks these systems often 

aim reduce the cycle lengths between refills. By doing this these systems at the 

same time expose the stores to potential stock out situations due to increased 

number of order cycles per products.  This is a valuable thing to keep in mind and 

depending on different variables increasing of safety stock levels may become 

necessary. (Angerer, 2006). 

 

4.4. Order restrictions 

 

Inventory replenishment systems are bound by many restrictions and outside 

variables that force them to deviate from optimized order quantity and 

replenishment times. (Angerer, 2006) Outside variables and restrictions for 

ordering can be caused by for example suppliers in the forms of fixed ordering 

amounts that force the system to order certain fixed amounts that differs from the 

calculated optimal amount forcing the order amount to be not optimal. 
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Restriction Type Explanation 
Minimum quantity Quantity 

constraint 

Meet a specified minimum order quantity 

Meet a contractually agreed minimum quantity 

Maximum quantity Quantity 

constraint 

Meet a specified maximum order quantity 

Meet physical storage restrictions 

Meet physical shipping restrictions 

Minimum value Cost constraint Meet an order minimum charge 

Maximum value Cost constraint Limit orders to defined signature levels 

Security limit to reduce system errors 

Minimum days 

supply 

Time constraint Prevent multiple orders in a time period 

Reduce handling associated with frequent 

orders 

Maximum days 

supply 

Time constraint Constrain the order quantity to meet inventory 

turns limits 

Limit excessive purchases of low value parts 

Limit parts with a shelf life to defined days of 

supply 

Price break 

quantity 

Qualifier Take advantage of volume discounts 

Rounding quantity Qualifier Order in case pack multiples 

Minimum demand 

quantity 

Qualifier Increase quantity to cover a minimum average 

demand or period quantity 

Order quantity 

multiplier 

Qualifier Adjust quantity to account for spoilage, 

processing, shrinkage, inspections, rejects, etc. 

Table 5. Inventory replenishment system order restrictions. (Bernard, 1999) 

 

Bernard (1999) compiled a list of order restrictions shown on the table above. He 

differentiated the list between qualifiers and quantity restraints. The latter provide 

upper and lower limits for the order quantities. There are multiple reasons for order 

limits such as supplier restrictions, capacity restrictions, stock levels etc. Order 

quantity qualifiers provide a way to adjust and fine-tune order quantities. 

 

4.5. Forecasts  

 

Automatic replenishment systems are information sensitive by their nature. The 

underlying idea behind being that effective usage of information can replace the 

current extensive commitment to inventory holdings. (Daugherty et al., 1999) 
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Because the accuracy of these forecasts is interlinked with inventory accuracy the 

fact remains that in order for these systems to work information they use must be 

both reliably and accurate. 

 

In general the success of many companies and their functions depends on reliable 

forecasts. (Moon, Mentzer et al., 1998) In reality demand is an unknown factor that 

makes forecasting necessary for companies. If probability distributions would be 

available for the company re-ordering points could be set based on the service 

level company desires to achieve. (Kallinikos, 2004) How ever in reality demand is 

almost always an unknown factor for companies which makes forecasting 

necessary for inventory management.   

. 

   Figure 5. Qualitative and quantitative forecasting techniques  

 

Forecasting can be done based on two different techniques: qualitative and 

quantitative (Hanke and Wichern et al., 2005) as shown above in figure 5 

Qualitative techniques are forecasts based on subjective estimations of a certain 

person or group. (Angerer, 2006) These forecasts are a result of persons own 

understanding based on past historical experience and data (Hanke, Wichern et 

al., 2005) In short qualitative forecasting is estimation of demand based on 

personal experience and knowledge.   
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The opposite technique is the quantitative forecasting which is based on 

quantitative results and doesn’t rely on subjective opinions. This model bases uses 

historical sales to statistically estimate the future demand. The difference between 

one-dimensional forecasts and multidimensional forecasts is the amount of 

parameters these systems use to estimate the future demand. Multidimensional 

forecasts use variables such as price, promotional activities etc. to better analyze 

and understand factors influencing demand instead of using only time as a factor 

(one-dimensional). (Angerer, 2006) 

 

4.6. Accuracy of forecasts & data quality  

 

With automated inventory replenishment systems comes the dependency on 

accurate computerized information systems –as mentioned earlier. All the sources 

of information regarding product status like for example pending orders amounts 

must be accurate for these systems to function properly. If the information the 

system bases its decisions on is flawed the system’s ability to produce expected 

benefits is compromised. (Kang & Gershwin, 2005) 

 

A common phrase used to describe forecasting is that every forecast can be 

assumed to be wrong by default since it is impossible to perfectly foretell future 

sales. (Angerer, 2006) However in the larger scale the credibility of any forecast is 

related to the assumptions and theory it is based on (Wacker and Lummus, 2002). 

The output of any forecast should be seen as an estimate of mean future demand 

that is strongly dependent on the variation of demand (Wagner, 2002). 

 

However the reality underlying problem with forecasting is no longer scarcity of 

data like it used to be.  The problem today is the fact that demand data is often 

“dirty” or “compromised” by nature meaning that the statistics are either missing 

observations or include errors of measurement or both. (Wagner, 2002) 
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This causes problems due to the fact that replenishment systems work on the 

basis of forming quantitative forecasts which rely almost blindly on the quality of 

used data – such as historical sales. Since demand cannot be observed directly in 

stores forecasting is often done based on sales data since it is seen as a close 

approximation of true demand. The problem with this, for example, is that since 

sales figures don’t include effects of OOS situations etc. and therefor sales data 

can’t truly forecast future demand and will likely underestimate it in these 

situations. (Angerer, 2006) 

 

Flaws in data may also be caused by a multitude of different reasons – for 

example SKU’s might be new, obsolete or uncompetitive; in either case, the span 

and quality of used historical data is limited. Another example is a new SKU 

introduced to a store without enough supply to meet demand which causes the 

past sales to understate potential or true demand. A supplier might also fail to 

deliver orders and cause OOS situations which will affect historical data. For 

certain SKU’s even factors such as weather may have an impact on demand etc. 

(Wagner, 2002) Due to the inherent complexity and dependency between different 

factors affecting behind data gathering it is extremely hard to gather “Pure” data 

even on historical sales data. 

 

Demand forecasting and distribution of forecast errors are in some cases a major 

reason behind the underperformance of automated replenishment systems relative 

to managerial expectations. (Wagner, 2002) 

 

Some of these issues can be solved with proper data aggregation such as taking 

into account and identifying holidays, promotional efforts and other special events. 

However some of the issues with data quality are more fundamental and related 

more to the prevailing business practices. (Wagner, 2002)  Data aggregation does 

have a strong influence on forecast accuracy. In general aggregation can be done 
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in time, product, time, and geographical dimensions. Forecast accuracy improves 

as the aggregation level of data gets higher. (Angerer, 2006) 

 

4.7. Supporting systems  

 

Development of identification technology, such as barcodes and scanners, and 

other communication tools have become very cheap and their implementation and 

usage can be said to be routine (Kuk 2004). In the last decade there has also 

been an impressive diffusion of large-scale information packages such as ERP in 

organizations (Kallinikos 2004). 

 

For modern replenishment systems to work implementation and usage of certain 

modern technological developments is vital. These systems include: electronic 

inventory systems, identification technologies such as barcodes and scanners, 

data warehousing capacities for historical sales data, electronic data interchange, 

IT computation power for forecasts at SKU level and Enterprise Resource 

Planning (ERP) systems to base it all on (Angerer, 2006). 

 

Development of these new types of technologies has made it possible to automate 

the replenishment decision-making. (Angerer, 2011) When information is correctly 

utilized the results can be extremely efficient. Systems that make separate 

forecast for every item in every store are reality. Furthermore forecasts are made 

relying not only on historic sales. Usage of causal models allows consideration of 

price, promotion, seasons, holiday and other events when predicting demand. The 

introduction of this type of system in to a German chemist retailer dm-

drogeriemarkt resulted in a 70-80% reduction in OOS incidents and 

simultaneously reduced the inventory stock level by 10-20% in the company 

(Beringe 2002). 
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4.8. ERP systems and Critical Success factors 

 

The Enterprise Resource Planning System (ERP) constitutes the most important 

Information Technology (IT) application supporting, effectively and efficiently, the 

operation of an organization (Garcia-Sanchez and Perez-Bernal, 2007). A 

successfully implemented system needs to be able to produce the expected and 

planned benefits for the company so that it can create competitive advantages that 

management expected from it when the decision of implementation was made. 

(Garcia-Sanches et al. 2007) 

 

Rockart (1979) defined the critical success factors (CSF) as “the limited number of 

areas in which results, if they are satisfactory, will ensure successful competitive 

performance for the organization”. 

 

Garcia-Sanchez et al.(2007) composed a literature review from nine large prior 

studies to create a list of 14 CSF. These 14 factors they considered to represent 

best the largest and most significant part of the factors analyzed in the prior nine 

studies. They further studied these 14 factors with 48 companies to determine 

individual significance of these factors to rank them from most affecting to the 

least. Somers and Nelson (2001) made a similar study and found ten elements 

they consider to be the most important CSF. These two studies and their listings of 

critical CFS are shown in the table below. 
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Somers and Nelson (2001) 

 

Garzia-Sanchez and Perez (2007) 

1. Top Management support 1. Top Management support 

2. Project team competence 2. Project management 

3. 

Interdepartmental 

cooperation 3. 

Teamwork composition for the ERP 

project 

4. Clear goals and objectives 4. Communication 

5. Project management 5. Business process reengineering 

6. 

Interdepartmental 

communication 6. ERP system selection 

7. Management of expectations 7. Having external consultants 

8. Project champion 8. Training and support for users 

9. Vendor support 9. Project champion 

10. Careful package selection 10. End user involvement 

  

11. Change management plan 

  

12. Tests and problem solution 

  

13. To facilitate changes in the organizational 

structure, in the "legacy systems" and in 

the infrastructure 

  

14. 

Vision Statement and adequate business 

plan 

Table 6. CSF for ERP implementations according to Somers and Nelson (2001) 

and Garzia-Sanchez and Perez (2007) 

 

Noticeable from these two studies are the similarities for top CSF’s in the results. 

Both studies emphasize the importance of top management support and project 

management for successful implementation. Other important factors include 

communication, clear goals and objectives. The results of these two studies 

support clearly the notion that implementation of these types of systems and their 

success correlates greatly with the competence of people implementing them. 

 

As mentioned above the most interesting, noticeable and most likely important 

conclusion of these two studies is that when implementing these types of systems 
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critical success factors are very much people related and not system based. Since 

similar studies can’t be found for automatic replenishment systems it cannot be 

stated with complete certainty how comparable these results are with 

implementations of automated replenishment systems. However due to the 

similarities in the scope, scale purpose and other factors surrounding the 

implementation of these systems it can be assumed that the results presented 

regarding the importance of involvement and capabilities of personnel to reflect 

well with the success factors of implementing automatic inventory replenishment 

models. The question of inventory management and industry related factors and 

their importance regarding automatic inventory management system 

implementations is another question. 
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5. Case Company introduction 

 

Researcher of this thesis is employed in the case company. The company owns 

and operates multiple hardware chains internationally. The management and 

ownership model of stores varies but the case in question involves stores that are 

operated with a franchise model. The amount of stores in Finland is well above 

hundred. 

 

Under the current model the franchise owners have a considerable amount of 

influence over the way in which each store is operated. This results in a large 

variation of ways in which certain systems are being implemented when presented 

by the company. This is due to the fact that the company can’t and doesn’t want to 

enforce everything to the business owners.  

 

The company offers support and assistance to these stores in multiple different 

ways such as centralized logistics and procurement functions.  These three chains 

total above 200 locations and produce gross revenues of over 800 million euros 

per year. (Company website, 2014) 

 

The size, revenue and amount of employees vary greatly between chains and also 

between stores operating under the same chain. The store network is spread 

throughout the country.  

 

5.1. Replenishment system introduction 

 

Introduction for the automatic replenishment system was done in 2009. The 

underlying idea was that stores could perform better if their inventory management 



63 
 

would improve. This way they would gain hardly imitable competitive advantage 

over competitors.  

 

Due to the importance of inventory control for the profit of stores and the nature of 

the business, where demand in general can largely depend on not only outside 

factors and seasons, which cause significant changes in sales but also from the 

individual demand of larger clients, causing a situation where some of the decision 

power regarding the purchases needed to be left to store personnel. 

 

Because of these factors the company chose to implement an automatic 

replenishment system that empowered the employee to make the final decision on 

the ordering amounts and products. The basic working principles behind the 

system are same as in any other. The system analyzes the historical sales data, 

current inventory levels, estimated demand based on past sales etc. to determine 

the right order amounts and times for each unit. The system then presents the 

preliminary order for the system user. At this point it is up to the user, which in this 

case is the store employee, to determine whether or not adjustments need to be 

made in the order amounts, products etc. After this the employee sends the 

revised order forward to suppliers. 

 

The idea behind this way of using the system is to optimize the order amounts and 

inventory levels by combining the systems analysis of the situation with the 

employee’s knowledge of the situation and doing it in a way where the store 

employee feels he’s being helped by the system to work more efficiently and save 

time. 
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6. Data collection 

 

The empirical research of this study is based on three different sources of 

information. The information from these sources is analyzed and examined as a 

whole. This is done in order to gain a more realistic analysis of the reasons behind 

store level differences in the success of implementation and usage. The data 

gathered for this study is collected from interviews with system specialists and 

people at the corporate end, quantitatively with a questionnaire which is send out 

to the stores using the system, and thirdly data gathered and sourced from the 

replenishment system.  

 

Qualitative research doesn’t allow proving statistically the relationships between 

the variables introduced earlier. However it does allow a studying of the depth and 

nature of the relationship between variables in a way a quantitative study couldn’t. 

(Daly et all., 2003) The qualitative research conducted for this research allowed a 

more meaningful channel for interviewees to comment their opinions and thoughts 

and add value and context to the study.   

 

By comparing the data from these three sources the researcher can form a more 

comprehensive analysis of the correlations between individual factors and achieve 

better results than by using any one of these methods alone and providing more 

validity for the results of the study. 

 

6.1. Interviews 

 

The interviews for this thesis are conducted with the specialists responsible for the 

system on the organization’s side and from the system provider’s side. Interviews 

are conducted with the personnel for two reasons. First of all the small amount of 

system experts in the company renders the use of a questionnaire useless. 
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Secondly using interviews also enables gathering of more detailed information and 

allows the researcher to gain better view on the implementation process and its 

aspects from the corporate end. 

 

The point of the interviews is to gather information on the different aspects of the 

automatic replenishment system used by the company. The focus for the 

interviews revolve around the implementation and usage of the system, how 

usage is measured and why, how the implementations where done, 

communication and learning material provided for the stores, what they see as the 

most important factors between a successful implementation and usage of the 

system and a failure to achieve the expected results and lastly about the 

resources before and currently in usage.  

 

6.2. Questionnaire 

 

The questionnaire is sent to all the stores using the system. The purpose of the 

questionnaire is to gather information from store level to better understand how the 

implementation and usage of the system have gone. To achieve this questions 

presented to stores revolve around expectations, system usage, attitude of the 

employees and the store management towards the system, inventory 

management in general and other aspects found important on the basis of 

theoretical research and interviews.  

 

The questionnaire is divided in to three sections. The focus of the first section is on 

the background of the answerer. The purpose for this is to understand the 

demographics of the participants and to interpret possible differences between 

participant groups and to ensure answers from all levels of store employees. The 

background questions also allow studying of the successful and more or less failed 
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implementations of the system in regards to the following question sections 

regarding the systems actual usage and user opinions of it. 

 

The second section comprises of a multiple field questionnaire involving ten 

questions of the automatic replenishment system and its usage and three more 

questions regarding the user’s knowledge and familiarity with the system.  

 

The third section involves few open questions regarding the positive and negative 

sides of the system and changes users would make on the implementation if they 

could do it again from the start. They will also give an overall rating for the system 

and its usage.  

 

Due to high volatility in the workforce it’s hard to know how many employees have 

worked in the stores during the first implementations. To avoid confusion the 

questionnaire was phrased to focus more on the current situation.  

 

The questionnaire was sent to 362 people, 111 people answered the survey giving 

an answer percentage of 30,7. For a store employee level questionnaire the 

answering percentage is seen as extremely good providing a solid base for the 

study and providing validity for the results. 

 

6.3. Data from the Automatic Replenishment System 

 

The system used by the company provides valuable data and background 

information for the study. By analyzing this data the differences in usage and 

between stores can be analyzed and measured.  
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Furthermore the data gathered from systems is used as a valuable tool to rate and 

compare stores. This allows the researcher to utilize the information gained from 

the questionnaire and interviews more effectively when differences between great, 

mediocre and not well performing stores can be compared and analyzed on the 

basis of actual usage performance. 

 

Because of the changing number of individual answers per store it is not 

reasonable, nor effective, to do a store level comparison of the gathered data from 

the questionnaire. Instead the stores are divided in to three groups depending on 

how they rate based on the analysis from the date produced by the automated 

inventory replenishment system. This groups will then be analyzed against each 

other which in allows better interpretation of the results than store level analysis 

would. The formed groups are great, mediocre, and poor system users. 

 

This study will not present the actual value ranges used for the indicators based 

on which the stores are divided into these three groups due to their nature and 

importance. The different variables based on which this dividing is done are 

however presented in the chapter 7.2. 
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7. The Analysis 

 

The structure of the analysis starts with the introduction of the current situation in 

the case company. This introduction is followed by analysis of the implementation 

process of the automatic replenishment system. After this the analysis explains the 

evaluation method for system usage. This is followed by an analysis of both the 

interviews combined with the analyzed answers from the stores gathered with the 

questionnaires.  Part of the questions and their answers received from the 

questionnaire are not used for the analysis but can be found on the appendixes. 

 

As it stands now over a hundred stores have taken into usage the automatic 

inventory replenishment system. Out of these stores around 10-15% can be said 

to have reached the expected gains from implementation and are doing well. 

Around 35-40% of the group are doing fine, but haven’t completely met the set 

expectations and are lacking in certain aspects of usage. The rest, 50% have 

either failed to meet most of the expected gains or have returned to their previous 

ways with conventional inventory ordering.  

 

Now that the team responsible for implementing the system into stores has been 

reassigned to other tasks and consultants our out of the picture the whole system 

is functioning on the basis of a team of two employees. This lack of resources has 

caused a situation where the system experts don’t have time anymore to go into 

the stores and teach employees on how the system should be used even if they 

see that the store could benefit from it or needs more training.  

 

Instead all the necessary information and instructions regarding the 

implementation and usage is gathered and distributed electronically and can found 

from the company’s intranet so that employees can read them to try to understand 

how the system works and what they are possibly doing wrong. 
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This lack of resources has led to a situation highlighted above where the stores 

are forced to use the system with access to help only via phone or email or by 

trying to solve problems through the online instructions since resources to help the 

current store basis don’t exist.  

 

Interestingly answers from the questionnaire in regards to the usage and as a 

method of ordering gave an average of 3,68 on a scale of one to five – one being 

really bad and five being excellent. The distribution of answers between different 

assessment groups can be seen from the table below. 

 

 

Table 7. Distribution of opinions of ARS as an ordering method for goods 

 

What is worrying in the distribution of answers between different groups is that 

most of the answerers from mediocre and bad groups have answered that they 

feel the usage of the system to be at a good level in their store when in fact it is 

quite far from the desired. 
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This is worrying and it can be an indication of two things. First of employees within 

these stores might not understand or be able to define what good inventory 

management is in practice and therefor are unaware of the real situation. This can 

be due to lack of training or knowledge in regards to the system or inventory 

management –without context it is hard to evaluate one’s success independently.  

 

The second reason might be due to communication. It can be that the functions, 

desired goal levels were not communicated and informed well enough to the store 

personnel so no one knows the expectations they are measured against or in fact 

what they were exactly supposed to gain from the implementation.  

 

Either way there is a clear gap knowledge gap between store employees and 

experts when it comes to inventory management principles and usage of the 

system.   

 

7.1. The first implementation 

 

When the considerations regarding the need for an automated replenishment 

system first started the channels of these discussions can be seen as quite 

diverse but still being restricted to a certain group of people. Leena Takaveräjä 

(2015) explained that while at the corporate level the discussions where quite 

open this openness didn’t extend all the way to store floor level personnel. This is 

due to the fact that meetings regarding the system where held between the store 

owners and corporate personnel.  

 

What this means is that while there were discussions between corporate and store 

personnel these discussion were limited to the store owners opinions and point of 

views leaving out the eventual end user from equation. 
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The final choice regarding the implementation of the system was done between 

two systems and the evaluation process was based on multiple factors, few being 

flexibility, customization and suitability of the system in the store environment. 

Jaakko-Pekka Vehmas (2015) states that the chosen system was –and still is the 

right choice from the company’s perspective. 

 

Statistics do support the fact that the system itself can work and deliver great 

results. At the same time with the stores same system was taken in to usage at 

the company’s central warehouse. According to Takaveräjä (2015) the same 

system has produced great results and for example turn over time at the 

warehouse has halved since the implementation among other benefits. Analyzing 

the data from stores also provides proof that the system can produce and deliver 

noticeable advantages and be successfully implemented into store level 

environment. 

 

Automatic replenishment systems are explicitly linked to inventory management. 

This was also acknowledged and taken in to consideration and a research was 

done to understand the situation in the field according to both Takaveräjä and 

Sarkkula (2015). The results were quite clear in the way that there were noticeable 

differences in inventory management principles and skill levels between stores.  

However despite the differences of skill in the inventory management a general 

method for implementation was later on developed. 

 

This is something that based on the answers received from the store should not 

have been done. Many answerers, especially from the poor user group, 

commented that if the implementation would be done all over again inventory 

management should be at higher level before the implementation. (Questionnaire, 

2015)  
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Sarkkula (2015) explains that the reasoning behind the general model was to 

ensure the quality and consistency of the implementation between stores. The 

idea was that later on stores with problems would receive more attention but that 

the first thing was to get the store usage amount up. The implementation was 

assigned to a team of experts used to implementing systems into store level 

environment supported by the system usage team.  The team itself set a very 

ambitious goal of reaching 100 stores in a time period of little over a year –which 

they succeeded in.  

 

However due to outside organizational changes Sarkkula and other members of 

the implementation group were moved out of the process and the original plan for 

the second year of the process to focus on the supporting and improving the 

usage of the system in the stores was greatly undermined and as Sarkkula (2015) 

stated: 

 

“The Implementation process was disbanded too early. With more 

time to work with the stores better results in regards to usage of the 

system would have been achieved and the situation would be different 

from today.”  

 

Sarkkula (2015) explains that the changes affecting the implementation team 

came from organizational needs but despite that he feels that to root the system 

into stores requires a long period of outside support. Leaving the stores to use the 

system after implementation leaves the success depending too much on store 

management –which varies too greatly leading to a situation of wide range in 

success. 

  

Vehmas (2015) also believes that the whole process might have been done a bit 

too hastily and possibly with a wrong focus. He explains that the whole approach 
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towards the topic from such a strong project point of view was wrong and steered 

the focus in the wrong direction. Instead of seeing the implementation as a project 

it should have been viewed more as a change in the business model –one that 

takes time, requires follow up and needs to be well established to hold on its own 

in the stores. This comment reflects well with Sarkkula’s earlier opinion. 

 

Both Julkunen and Takaveräjä (2015) state similarly, supporting the notion, that 

one of the greatest reasons behind the failure in achieving a wider spread of 

success in the implementation resulted from this lack of follow-up trainings and 

overall following of the development. Because of the changes in the 

implementation team the whole process ended up being implementation focused 

on the cost of actually rooting the usage of system in the stores. 

 

This and other important issues were also raised from the stores based from the 

questionnaire. Many answerers feel that they didn’t receive adequate training or 

suffered from the lack of follow-up for the usage and that the training wasn’t at 

least always given to the entire staff, so not everyone in the store even knew 

exactly what system was being implemented and what this meant. The 

implementation and training without the planned follow-up control and the usage of 

the internet based instructions is, and was, not enough based on the answers and 

as one answerer wrote on what they would do differently if the system would be 

implemented now:   

 

“The whole store needs to be trained in person so that everyone truly 

understands what the system is about and how much time it can save 

if used properly.”  (Questionnaire, 2015) 

 

There were other issues as well with the persons responsible for the store level 

implementations. First off, as was later on noticed, the promises and claims 
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regarding the ARS and its capabilities and functions were not correct. (Vehmas, 

2015) This caused issues later on when the claims on which the ARS was “sold” to 

stores couldn’t be kept. 

 

Takaveräjä (2015) and Julkunen (2015) both state that the persons responsible for 

the store level implementation in their opinion lacked knowledge regarding the 

ARS. They knew the systems used by stores but not the system they were 

implementing to the stores. Julkunen speculates that the lack of knowledge and 

also lack of training regarding the system caused the implementation styles and 

methods to vary between persons so stores might have received different style 

and type of trainings.  

 

This lack of understanding of the system functions and abilities is one of the 

probable reasons for the issues behind the false claims on which the system was 

advertised to stores. The other one is that communication between store 

employees and corporate personnel in general hasn’t been at the level where it 

should have been for all the information to be understood. 

 

This raises an issue why weren’t the persons responsible for the implementation 

not experts or at least even somehow more familiar with the system or why wasn’t 

there a clear procedure on how the system should be trained to each store. The 

fact that people implementing the system necessarily didn’t know enough about 

the system most likely explains why false promises were made to stores regarding 

the system attributes. 

 

Knowledge gaps, varying style of implementation, neglecting the differences in 

inventory management and a short term focus instead of a long term scope can be 

recognized as major contributors to many of the failed implementations. However 

there are still vastly differing results between stores even though these variables 
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were basically the same for all the stores. This suggests and leaves open the 

option that there are other factors influencing on the success of implementation 

when it comes to automated inventory replenishment systems other than just the 

ones presented in here which align well with the generally known factors of 

change management theory. 

 

7.2. Used implementation model 

 

In short the implementation was done by first implementing a couple of pilot store’s 

in which all persons involved were doing it together. This was done to ensure 

everyone understood the implementation process similarly and to avoid 

differences in future. After this each of the persons responsible for implementation 

proceeded with “routine implementations” – a one store implementation test for 

each person responsible for implementing the system to ensure the consistency of 

work between them and to validate the time it takes to implement one store.  

(Sarkkula, 2015) 

 

7.3. Measuring performance and system usage 

 

There are a couple of different ways in which the usage performance rate of the 

ARS can be determined according to both Takaveräjä (2015) and Julkunen 

(2015). Basically the performance rate of each store can be analyzed based on a 

couple of different KPI’s. These indicators are based on the data gathered from 

the system regarding certain key aspects and ratios in inventory management.  

The followed indicators include inventory turnover rate, changes in the number of 

SKU’s under the ARS, product availability rates, changes to the suggested order 

amounts and usage percentage of the purchase suggestions. 
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“Combined together the measured indicators provided by the system 

give a quite honest picture of each store’s actual performance and 

system usage that reflects very well the reality of system usage in 

stores.” (Julkunen, 2015) 

 

As described by Julkunen (2015) none of the indicators necessarily by themselves 

alone would provide an honest view of the actual situation. However combined 

together they provide a reliable source to assess individual store performance and 

usage of ARS. 

 

First important indicator is the turnover rate of inventory under ASR. As explained 

by Takaveräjä (2015) turnover rate is an important factor since one the key 

elements of any ASR is to improve and optimize turnover rate of inventory. That is 

why each store’s turnover rate is monitored to see how well they perform 

compared to past and also to general level. If turnover rate doesn’t change in store 

the store has either done excellent work before or they might me using the system 

wrong by ordering too larger amounts of products which can be caused by multiple 

of different things.  

 

Changes in the number of SKU’s under ARS control is the second indicator used 

to evaluate store level performance. Basically why the adjustments in  the total 

number of SKU’s under ARS is followed is because of how well it reflects the 

understanding and work done by the stores’ to maintain a functioning system. This 

is because in reality old product lines are left out and new products lines come in 

every now and then or certain product is sold no more. All of these changes 

should be reflected in the amount of products under planning. If products are not 

removed or added to the system and the total number of SKU’s under planning 

doesn’t change it shows that either the store personnel doesn’t really care running 

the system efficiently or that they don’t really know or understand what it takes to 

maintain the system. (Julkunen, 2015)  
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Also generally what is looked for is a growing number of SKU’s under the ARS. 

This is because almost all of the stores started with only a section of the store first 

being taken under the system. The idea being, that stores would practice with 

smaller quantity of SKU’s at first and later on add different store sections to the 

planning process. If the number of SKU’s under planning doesn’t’ grow it not only 

means that the store has come to halt and isn’t going forward with the 

implementation and that the full advantages of the system cannot be reached.  

 

Third factor monitored, the product availability rate is an important factor since it’s 

one of the main attributes of inventory the system should improve. How the rate 

changes therefor indicates the actual performance of the system. Product 

availability rate is a common method used to evaluate the success of inventory 

management. (Julkunen, 2015) If the availability rate is low it indicates that the 

store personnel don’t understand the parameters under which the system operates 

and for instance might have manually set wrong stock values for certain products. 

 

Since the system used by the company provides suggestions for purchasers to 

accept or adjust by their assessment they are in a position to change and alter the 

order amounts before placing the final order. How much and how often these 

changes are made by the users is an important factor (Takaveräjä, 2015). The 

amount of changes is used as a reference to understand how well the user 

understands the working principles of the system. Even though the changes might 

not always be better than the ones presented, they imply that the user is actually 

thinking through the orders and shows an actual interest towards the system. 

 

Closely connected to the latter is the usage percentage of purchase suggestions. 

As well as the changes made to orders also the usage percentage indicates more 

towards user interest and understanding rather than the actual system 

performance. (Takajärvi, 2015) 
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However for the system to be effective in constantly changing store environment it 

requires employees to have interest towards it. Without out user interest the 

system won’t produce the maximum gains and more importantly the benefits 

gained from the system will gradually in a fastening pace decrease over time. This 

is why user interest towards system is important. 

 

In an essence then the indicators used by the company can roughly be divided in 

to two groups. The actual performance indicators: inventory turnover rate, product 

availability rates and changes in the number of SKU’s under the ARS. However 

the last one can also be seen as a part of the group that measures “user 

understanding and interest” of the system that consists of changes to the 

suggested order amounts and usage percentage of the purchases suggestions. 

 

System performance indicators User understanding and interest 

indicators 

Product availability rates Changes in the suggested order 

amounts 

Inventory turnover rate Usage percentage of the purchase 

suggestions 

Changes in the amount of products 

under ARS 

Changes in the amount of products 

under ARS 

Table 8. ARS usage evaluation criteria’s 

 

Understanding and measuring ARS’s and its success is not only just a question of 

inventory management principles within the system in a way of setting up stock 

minimums, order amounts and so on. More often it is about understanding that 

training, controlling and monitoring of the actual workforce that uses the system 

and maintains the inventory is even more important for end results. 
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There is no one clear KPI that could measure the actual performance of these 

systems in a store level environment. The chosen indicators may vary but based 

on the interviews and scientific research such as Hanke, Wichern et all (2005) they 

should take into account not purely inventory management related figures, since 

they can’t provide a full picture of the situation, but also user related data in order 

to understand how the usage is developing  

 

Especially in environments with multiple store or warehouse locations changes in 

success of usage and implementation are bound to be connected to store specific 

personnel. Without indicators from both the inventory management and user 

attitudes it would be nearly impossible to understand the reasons for differences in 

success between different locations or even developing the usage.    

 

7.4. Communicating/effecting the change 

 

As in most companies these days decisions regarding the system were made by a 

control group consisting of corporate personnel and few chosen store managers. 

This ensures the store point of view to be taken into notice but still a noticeable 

issue created by this is that the information stays within this quite small circle and 

isn’t shared or communicated to store level personnel until the process is close to 

implementation stage. 

 

The actual implementation due to the large amount of stores spread across the 

country forces the company to focus also on the cost efficiency side of 

implementation processes. The amount of resources given to each project such as 

this implementation is limited. This sets boundaries for the training possibilities and 

forced the company to combine multiple different channels and teaching methods 

to train all the different store personnel’s –especially during the end’s supporting 

stage of the implementation. 
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Each individual implementation took around two to three weeks and included 

usually four to five visits to the store.  After that depending on the available time a 

couple of visits might have been done during the next year. (Sarkkula, 2015) In 

addition online instructions on how the system was used were uploaded into store 

users’ online desk platforms. This was seen as a cost efficient way to complete the 

project. (Takaveräjä, 2015) The problem with cost efficient implementation with 

limited resources is always that you have to compromise. In this case the amount 

of visits to each store was limited and due to the changes in the project team 

follow ups to the stores’ later on were rare.  

 

 

Table 9. Informing stores 

 

However despite the limited resources given for the implementation the 

satisfaction on the communication during the implementation is graded just above 

good average being 3,09. Analyzing the answers between store groups shows that 

there is variance in the answers within groups but still the poor user group has 

clearly the lowest ratings for the question.   
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Table 10. User satisfaction of guidance and support 

 

Regarding support and guidance for the usage again the overall results from the 

answers are graded rather good the average being 3,29. When analyzing the 

results based on groups we can see slight changes between groups, but nothing 

dramatic. 

 

This is worrying especially for the lowest achieving group which also rates the 

support and guidance almost as high as the two other groups. If the satisfaction for 

support and guidance had been significantly lower than the other two groups’ it 

could have explained partly the differences in success. However satisfaction 

towards both communication of the requirements and satisfaction on the support 

and guidance, while results are far from great, is problematic since it further 

amplifies the notion that the stores themselves don’t understand their 

shortcomings and that reasons for bad success in the usage come from within the 

stores. 
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7.5. Problem with empty SKU’s / signs of miss usage  

 

“The amount of empty SKU’s in general has in fact increased in some of the 

stores where the system has been implemented” (Takaveräjä, 2015.). 

 

The amount of empty SKU’s increasing in some of the stores implementing the 

system is quite clear sign of failure in the usage of the system especially since 

some of the stores have achieved great results by using it and the whole theory 

behind the system is to decrease the amount of AOS situations. 

 

One of the reasons behind this problem is quite clear. The system bases its 

suggested order amounts for products and quantities based on the stock amount, 

transactions etc. transactions that are saved in the system. If these records are not 

correct the accuracy of decisions gets worse.  (Takaveräjä, 2015) In essence while 

the system in its self is fit to work and improve inventory management the 

problems arise when the system which works under the illusion of perfect 

information comes in to contact with the reality of flawed information –especially 

regarding the inventory amounts. 

 

When inventory information is flawed the system cannot operate at high level, 

since the information it bases its actions upon is wrong. The reality of inventory 

accuracy was earlier introduced by Kang et al. (2005) who stated that inventory 

accuracy of 75% with SKU’s in retail industry is to be considered both excellent 

and rare. To translate this other way 25% percent of product SKU amounts being 

wrong needs to be considered a great achievement –and this is the environment 

and reality that needs to be taken into account when implementing these systems. 

 

Takaveräjä (2015) further highlighted the importance of inventory accuracy in 

order for the system to work. This importance is also stressed in the training 
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material which is available for everyone. In the material there are numerous 

mentions of the importance of accurate stock amounts for the system to work. 

There are also suggestions regarding future inventory policies and inventory 

counting to assure that inventory management is handled properly to support the 

system. (Automatic Replenishment System Training Slides) 

 

According to Takaveräjä (2015) and also based interviewers own experience from 

different stores as it stands now inventory control and principles vary considerably 

between stores. For example in most of the store’s inventory balance is 

maintained using cycle counting and by monitoring shelve appearance. The 

intervals between each count however vary greatly between stores and even 

within store department. 

 

In some of the best stores floor level inventory management is done by giving 

each sales person their own areas of the look of which they are responsible for. 

What this means in practice is that salespersons check their sections each day for 

missing, and every now and then the best persons even for low, SKU’s and check 

what the amount on records are. This is because rolling count type of inventory 

management takes too much time and is not cost efficient in stores and can 

usually be done at most two times a year per category –usually just once after the 

season.  

 

Managing the shelve appearance is most likely the only cost efficient way in stores 

by which inventory management can be kept at the required level for automatic 

replenishment systems to work perfectly. As a method its cost effective, ensures 

that no SKU’s are missing and helps prevent and more importantly notice 

problems in the shelves. As the project manager from the system supplier’s side 

noted: 
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“Nothing can really outperform a trained eye in noticing if something is 

wrong in the shelves. As a method managing shelve space 

appearance is cost effective way to help maintain adequate inventory 

information.” (Pesonen & Minkkinen, 2015) 

 

Fact is that because of the long intervals between rolling stock counts different 

variables such as thefts, wrongly sold products etc. have considerable time to 

effect on the actual stock levels. Therefor it is not possible to expect the system to 

maintain efficiency without other methods. Controlling and maintaining shelve 

space appearance is the best way to maintain adequate inventory control to 

ensure a working automatic replenishment system.  This absence of inventory 

accuracy due to insufficient inventory monitoring is in fact the primary reason for 

the increased AOS situations.  

7.6. System usage 

 

The extent in which each store wants to implement the system is freely chosen by 

each store. Usually this is done in easily manageable parts such as clear 

“sections” or product groups, shelves etc. Once the product information is input in 

to the system the automatic replenishment system will start to give suggestions on 

the products it has been authorized to do so. Later on once the store feels 

comfortable with the system more product lines can be added.  

 

As mentioned earlier the system itself doesn’t make the final orders, it merely 

suggests the optimal order amounts based on the inventory data. The final 

decision regarding the order remains at the store employee. This is to allow 

employees to correct the possible mistakes or order amounts based on their view 

of adequate inventory levels. This human factor allows for variables that can’t be 

accounted by the system to be into to consideration when ordering products for 

example such as weather when ordering outdoor paints and so on. (Takaveräjä, 

2015) 
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However the usage of suggested orders presented by the system varies greatly 

according to Julkunen (2015). Some employees understand that the system 

presents a suggestion for amounts and products that the system seems fit to be 

ordered. However some persons automatically accept all suggestions without any 

revisions while others change almost every single row in the order. Both of these 

approaches indicate a clear gap in understanding the fundamentals of the system.  

 

 

Table 11. Usage situation in stores 

 

When we compare the reality of usage of ARS in these stores to their answers a 

clear problem comes apparent –stores have great difficulties understanding the 

level at which they are using the system.   

 

The average for the question was 3.00 which translates to good. The answers for 

this question clearly demonstrate the root issue in the usage of the system. Even 

when the answers are divided into groups majority of the answerers from both the 
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mediocre and poor user group rank themselves as good or even really good in the 

usage, when in reality most of these stores rank in the region of really bad to 

bad/poor and only a portion of them can be said to reach the rating good. 

 

The fact that most of these stores rank themselves as good or even excellent in 

the system usage when the reality is the opposite clearly demonstrates lack of 

understanding. Lack of understanding towards how the system is supposed to be 

used, what is supposed to be gained from it and towards inventory management in 

general. 

 

Not understanding the reality of the situation in these stores is a major problem, 

since no development in the usage of the system in these stores can be expected, 

if the personnel within stores believe the system usage to be at a good level. As 

mentioned earlier this lack of self-awareness is most likely, since there is no other 

explanation, an indication of a much more profound problem with inventory 

management in general and with the lack of understanding on how to use the 

system.  

 

The source of these problems varies between stores based on results but in 

majority of the stores there are problems in both inventory management and 

system usage. The sources of these problems can be determined based on the 

KPI’s presented earlier. But the reality why this is happening is because the stores 

lack understanding towards inventory management and system usage. 

 

The amount of these problems would’ve probably been a lot smaller had the 

implementation period been longer and the system could have been monitored 

and supported more closely. This would have improved the changes of store 

personnel understanding how to use the system and would have given the 
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persons responsible more time to focus also on the inventory management aspect 

of the implementation.   

 

Fact is that without proper reference points or understanding towards both 

inventory management and the system usage store level employees can’t 

evaluate or develop their own processes. 

 

“In models with decentralized decision system lack of adequate control and 

follow ups leads to the development of usage to be negative.” (Pesonen, 2015) 

 

What Pesonen meant with this is that when the control on the usage of the system 

is given to the stores the decision process becomes decentralized and so does the 

accumulation of skills. This fact combined with the changes in personnel within 

stores sets additional challenges for proper usage. One of the only ways to answer 

to this challenge is to monitor and follow up on individual store usage and take 

actions when system usage declines. 
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7.7. Store Level Inventory Management 

 

 

Table 12. Skill level of inventory management in stores 

 

The results for the level of inventory management self-evaluation give an average 

of 2,88 –just below Good. From the group level analysis we can see that less than 

10% of answerers regard their inventory management to be at a really good level 

which shows promise towards some form of self-awareness regarding the situation 

within stores. However the distribution of answers from poor user group raises 

worries regarding deeper understanding of inventory management standards. 

 

As mentioned earlier inventory management plays an important part in retail 

industry. Stores need to have the right products in the shelves at the right time –

missing SKU’s equal missed sales. How this translates into store reality is that the 

store personnel need to monitor the product stocks and order new products before 

the old ones run out. 

 

There are three main problems involved with store level inventory management. 

First one is the varying level and methods of inventory management between 
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stores, which can be seen from both the data of different systems and from the 

interviews with the professionals. The problem in essence is the way in which 

different stores monitor and maintain data of their inventory which currently varies 

greatly between stores.   

 

In best stores inventory management is well handled. Shelves are checked 

regularly, employees have their own areas of which they are responsible for any 

missing SKU’s, purchasing is concentrated to one or two individuals, inbound and 

outbound logistics are handled by the same people, rolling stock level counts etc. 

These stores handle and maintain inventory information with care and place an 

actual effort in maintaining somewhat realistic inventory information. 

 

On the other end of the spectrum are stores with clear problem areas with 

inventory management. These problem areas may vary from lack of inventory 

control to absence of rolling stock level counts or lack of interest for shelf 

observation from employees. The issue is that because of these problems 

inventory system stock information differs greatly from the real store shelve level 

stock count.   

 

The biggest cause for the differences between the good, the mediocre and the bad 

stores is known and visible. (Takaveräjä, 2015) The attitude and importance the 

store owner shows toward inventory information accuracy and management 

reflects throughout the whole store all the way to individual store employees 

actions. This attitude and differences in it explain majority of the changes in the 

accuracy and management principles. (Takaveräjä, 2015) 

 

The problem with this is that first of it is a hard and long process to change store 

owners’ attitude of inventory management from “a secondary” function to a vital 

store function in today’s sales focused society. But maybe even more difficult 
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problem to solve in reality is how to set and root the standards for proper inventory 

management level to store owners and employees even if they understand the 

need for it after the implementation. 

 

 

Table 13. Improvements in inventory management (Questionnaire, 2015) 

 

The average answer was 3,28 (good +). As we can see from the distribution of 

answers almost all of the answerers see the implementation as a positive thing 

that has helped improve inventory management in stores. Only in the poor user 

group there is a noticeable group that feel it hasn’t helped to improve inventory 

management. 

 

It is interesting to see that vast majority from the mediocre and poor user group 

feel that the ARS has helped to improve inventory management. Even when the 

usage rate and expected gains from the implementation have not been met in the 

poor and mediocre groups from the company’s point of view. 

 

If the stores within these poor and mediocre groups feel that their inventory 

management has already improved even though they are far from desired levels in 
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terms of the system usage it supports the notion that inventory management in 

these stores wasn’t at a very high level to begin with if they feel to have improved 

inventory management when by company standards they are still well below or 

just barely at an adequate level. 

 

When we connect these answers to the previous “What level would you rate your 

store’s inventory management?” and the distribution of those answers we can with 

quite good certainty state that there are profound issues in evaluating the actual 

inventory management level within stores and that most of the stores rate theirs at 

a considerably higher level than it actually is and that the same problem also goes 

with the usage of the system. 

 

Lastly looking at the chart below on how stores would grade the used system and 

it’s usage we can that vast majority of the answerers rate it at very good level the 

average answer being 3,68 (between good and very good). Again a clear 

distinction can be seen that based on the answer group the happiness towards the 

system also rises. This can be due to a multiple factors but one important factor 

closely related to this could be that in reality the benefits from the system have 

been better achieved by the stores in better groups and which are functioning at a 

higher level. 
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Table 14. Grading of the ARS and its usage (questionnaire, 2015)  

 

Satisfaction and the reasons for it and towards the system and its implementation 

can also be seen from the comments given by store answerers –which are closely 

related to improvement of inventory management after the implementation. Many 

comments especially from the great user group note that since the implementation 

of the system more time has been left for other tasks and that ordering is faster 

and done better now. The amount of OOS situations has also decreased in the 

stores using the system at a high level according to many comments unlike on the 

stores using the system at poor level. One of the answerers commented following: 

 

“The amount of OOS situations has decreased, ordering is 

considerably faster and more time is left for other tasks.” 

(Questionnaire, 2015) 
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7.8. Inventory management challenges in store environment  

  

The reality is that inventory management of any retail store is nowhere as easy as 

inventory management of a factory which can operate without many outside 

factors or humane errors in its environment. Meanwhile the challenges for 

inventory management are multiple in numbers and varying by their nature in retail 

world. 

 

Outside factors such as thefts and miss placed products cause a gap between 

actual inventory levels and inventory levels recorded in to the systems. This forms 

a problem since it can take considerable time before anyone notices that certain 

product is actually missing and at the same time the system doesn’t order these 

products since it believes them to still be on the shelf – the time difference 

between the moment stock amounts change and that they are reported into the 

system can take considerable amount of time.  

 

And these are not the only factors, others such as humane errors in inbound and 

outbound logistics, broken products, products that are purchased and sold in 

different quantities like nails which are bought in boxes but sold both in boxes and 

by weight make it extremely hard to keep up with actual stock counts and cause 

the same problem for the functionality of the system. 

 

Also in store environment constant changes are being made to the product lines, 

sometimes the supplier is changed or product is no longer made or it is replaced 

etc. all of these changes need to be registered in to the system since if they are 

not eventually the benefits from the system will decrease and render the system’s 

ability to provide benefits. 
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The reality is that no store can maintain completely accurate inventory amount 

information in this environment due to the cost in workforce it would require. The 

solution for this is generally to monitor shelf space and check all the missing 

SKU’s found if they are actually missing or just currently sold out. This solution 

doesn’t require additional workforce and is a general known method of maintaining 

inventory on daily basis –the usage of this method however varies greatly between 

stores.  
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8. Conclusion 

 

This study set out to understand the implementation process of automatic 

replenishment systems into store level environment. The focus was on how to 

increase the success rate of the implementation of these systems and to 

recognize the variables behind the implementation that have a critical role on the 

success of the implementation. To do this the following two main research 

questions were presented: 

 

 How does a company successfully implement an automated inventory 

replenishment system? 

 What factors influence on successful implementation of the automatic 

replenishment system in special goods retail stores? 

 

To answer the first question a generic model for implementation of automatic 

replenishment systems into store level usage was created based on the findings of 

the study. 

 

To the second main research question “What factors influence on successful 

implementation of the automatic replenishment system in special goods retail 

stores?”  a clear set of factors could be recognized that had a large effect on the 

success of implementation between stores based on this study. The most 

important factors include status of store level inventory management and attitude 

towards the matter, understanding the changing circumstances between different 

stores and adapting to them, understanding the importance of store personnel as 

key part of the implementation 

 

To gain a better insight on these variables effecting on the implementation process 

the following sub research questions were created: 
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 How does the business environment effect on the implementation of the 

system? 

 What needs to be taken into account when adopting a new ERP system?  

 What does an Automatic replenishment system require to work properly? 

 

The answers for these sub questions defined and justified the factors regarded as 

being important for the success of implementation – which was one of the main 

research questions. They also form the foundation for the implementation model 

presented later. 

 

Answer for the first sub question “how does the business environment effect on 

the implementation of the system?” based on the evidence of this study is that 

store level environment has a significant effect on the implementation of automatic 

replenishment systems compared to for example warehouse or factory 

implementations. This is because as an environment, retail industry sets a 

particular combination of challenges for inventory management not seen in 

factories or most other industries. Variables such as the changing workforce and 

the continuous training of personnel caused by this, differing store practices, 

thefts, misallocation of products within the store, varying level of skill and methods 

of inventory management between individual stores and overall interest towards 

inventory management vary greatly between stores. 

 

Due to changing circumstances between stores no two implementations will likely 

ever go the same way. However this doesn’t mean that a general model for 

implementation wouldn’t be possible. The model however needs to be flexible 

enough and take into account the changing variables between stores in order for it 

to increase changes of success.  The general idea behind the model could be 

described as an implementation process for each individual store may need to 



97 
 

vary according to store specific situation in order for the results to be similar and 

successful throughout the store network.  

 

To further understand the background for successfully implementing an automatic 

replenishment system the following two sub questions also needed to be 

answered: 

 What needs to be taken into account when adapting a new ERP system 

into a store? 

 What does an Automatic replenishment system require to work properly? 

 

Since the set environment does have a clear effect on the results it is important to 

understand what variables need to be taken into account when implementing the 

system. 

 

First of what needs to be taken into account is store level inventory management. 

This is because of the nature of these systems which are by nature interlinked with 

inventory management and because of this so is the possibility of success. Based 

on the study stores that had practiced proper inventory management principles 

had no problems maintaining and managing their inventory with the new system. 

Stores with existing problems in inventory management quite fast showed 

indications of lowered system usage and fell to a much lower usage rate than 

expected from them. 

 

In order to be successful in implementation a store needs to meet certain 

standards in regards to inventory management before implementation can be 

done. Implementing automated inventory management system into a story in 

hopes of improved inventory management based on this study will not work and 

will cause variations to the implementation success. Automatic inventory 
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management system requires existing proper inventory management practices 

which the system can improve even more –not the other way around.   

 

Another important aspect closely related to existing level of inventory management 

within stores is the store personnel. How well the employees and especially store 

management understand and view inventory management has a great influence 

when viewed from the aspect of implementation success. The individual who has 

most control and greatest influence on the success of implementation in any store 

related issue is usually the store manager. 

 

Winning over the right persons to work with you is therefore vital for the success of 

implementation. This is because eventually store level implementation of systems 

with local usage comes down to how well the store personnel takes into usage the 

presented system after training period is over and no one is monitoring them. If 

there is not a clear authority present in the store to support the change people will 

divert back to their old habits or won’t even stick to begin with like happened in 

many of the stores in the case company.   

 

Lastly being able to communicate the right message to the right persons within 

each store starting from the store manager to the department heads and rallying 

up a group of people who are determined to impact a change within the store is 

vital for the implementation. Without successful communication of the what, how 

and why factors of the change the change will not succeed based on the study 

supporting Smith’s (2005) vital parts of communication.   

 

“How does a company successfully implement an automated inventory 

replenishment system?” was one of the two main research presented in this study.  
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To answer how a company successfully can implement an automated inventory 

replenishment system this study presents a generic model for implementation 

process for store level implementation. The general model and reasoning for all 

the parts of this process are presented next.  

 

Picture 5. Model for implementation of inventory management systems 

 

As can be seen the model is based three phases: Actions prior to implementation, 

during implementation and from the support and usage maintenance functions 

after the implementation. The three phases and actions required to be taken within 

them are presented next. 

Picture 6. Actions prior to implementation 

 

Implementation process for automatic inventory management systems into store 

level needs to start with an evaluation of the current situation of inventory 
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management related functions within different stores. This is because the 

differences in inventory management principles need to be taken into account and 

implementation process needs to be adjusted to match individual store situations. 

These adjustments may be additional training or adjusted time line for 

implementation etc. The evaluation of store situation should be based on analysis 

of store’s inventory data and preferably also on interviews or questionnaires. 

 

Secondly based on this case study’s findings companies need to evaluate their 

own resources for the implementation. Depending on the available resources for 

the implementation speed (how long will the entire process take) and scope (how 

many stores at the time) of the implementation should be adjusted. Limited human 

resources combined with too many stores in too little of a time create a situation 

where the system might be introduced to the stores but the quality of 

implementations is not at the required level and results won’t be satisfactory.  

 

Based on these two analyses a realistic implementation plan can be made for the 

entire store network. This is a key for a higher success rate since it allows the 

company to prepare and adjust its implementation plan prior to the actual 

implementation. These adjustments can include widened time frame for the 

implementation process, less stores at a time, leaving out certain stores etc. 

Proper evaluation and analysis of the store network and company’s own resources 

is vital for the success of implementation of automated inventory management 

systems. 

 

During this phase communication towards the stores should emphasize the 

prequalification’s for the system usage from inventory managements point of view. 

Why the system is being taken into usage needs also be communicated clearly 

and stores need to understand the necessity for the change. Lastly the benefits 

gained from the usage of the system should be conveyed to the store as clearly as 

possible.  
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What the implementation process on the store level looks like depends greatly on 

the chosen model for the automatic inventory management system. When using 

decentralized system where the order decisions are made in the stores the 

importance of store managements involvement and proper user training is high 

lightened. If the usage of system is centralized to few specialists who will handle 

the whole store network the focus shifts more towards the importance of proper 

inventory management to ensure the data based on which orders are made is 

correct. 

 

Both of these choices have their benefits and disadvantages. The biggest and 

most important difference between these two eventually is how they change the 

store personnel’s role in the usage and how this effects on the implementation 

process. The decentralized model requires each individual store to be trained to 

use the system which lengthens the implementation process considerably and 

adds a multitude of variables as each individual store has their own users who 

effect on the success of implementation and usage in their store. The centralized 

model removes this disadvantage but has it’s own problems. The centralized 

ordering personnel operate “blindly” based on inventory amounts on the system’s 

and without any connection to the reality and as mentioned earlier in the academic 

studies and also on the interviews the actual stock counts quite often vary from the 

ones on records. 
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Picture 7. Actions during the implementation 

  

The first part of implementation is training the stores to use the systems. However 

at the same time based on the earlier analysis on store level situations training 

regarding inventory management and its best practices such as monitoring shelve 

appearance etc. is vital. After trainings stores should possess the necessary 

information for using the system and also the understanding of what the usage 

requires from inventory management’s point of view. 

 

Based on this case study for the implementation on a store level to have any 

chance of success store management needs to be committed to the usage. This is 



103 
 

because store management and its commitment to changing something at store 

level is usually the driving force behind all the changes in stores. The 

implementation team only has a limited time so spend at each store and after this 

the usage of the system and the quality of inventory management depend greatly 

on the focus and importance given to them by store managers. 

 

As the stores start to use the automated inventory management systems 

themselves the usage needs to be controlled. While training other stores 

contacting and visiting the stores that just implemented the system is important 

from both supporting the usage in the stores point of view and also for following 

the progress of implementation and that its going as planned. 

 

During the implementation it is vital that the stores implementing the system 

understand the importance and the link between inventory management and the 

usage of automatic inventory replenishment systems. What can be achieved with 

the usage of the system in the particular store is also important. Lastly each store 

should understand where they should aim the usage or what is expected of them 

in the form of usage (amount of products under the system control, usage rate 

etc.) 
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Picture 8. Support and Usage Maintenance 

 

After the entire store network has started using the system comes based on the 

study the most important phase, support and usage maintenance – the importance 

of which is even greater if the system usage is decentralized. After the system has 

been implemented to all stores store level monitoring becomes vital aspect for 

maintaining the benefits from implementation of the system. The purpose for 

monitoring store level usage is to ensure development of usage in the stores and 

to maintain and increase the “quality” of system usage.   

 

If and when individual stores begin to show signs of decreasing usage or quality 

problems the company can intervene before the problems start hindering the 

usage of the system too much. This can be done by providing additional training to 
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the store or by contacting and instructing the store more on the usage etc. the 

point being that company takes actions to intervene and correct these situations. 

  

What is important to understand is that while the first part of the implementation is 

the implementation of system usage into store level the second part is creating the 

monitoring and supporting functions in the company to support and maintain the 

system usage within the store network (support and usage maintenance phase).  

 

Communication during this phase should revolve around store specific reports. 

Stores should be informed of their progress and usage on fixed intervals so that 

they know how well they are doing, what could be improved, what they are doing 

well etc. 
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9. Summary 

 

This master’s thesis set out to better understand the implementation process of 

automated inventory replenishment systems and the underlying factors influencing 

on the success of it. 

 

The theoretical structure of the thesis revolves around change management, 

inventory management and automatic replenishment systems – areas closely 

connected to the implementation process and usage of these kinds of systems. 

This background offers a great perspective for the conducted empirical study. 

 

The empirical study was based on three independent sources of information, data 

from the inventory replenishment system, interviews with specialists and a 

questionnaire sent to stores using the system. By analyzing these three sources of 

information a comprehensive analysis of the factors and reasons behind the 

varying results of implementation in the case company were recognized. 

 

Based on the findings a model for implementation of automated inventory 

replenishment systems was presented. While this study focuses on the 

implementation and requirements of these types of systems to work in a special 

goods retail environment the general results effecting on the success of 

implementation and the implementation model presented based on this particular 

case can be seen to fit other retail industries as well. While there might be some 

differences between industries the general principles of implementing this type of 

system into store level environment should be generally applicable. 

 

Further research regarding the analysis and categorization of different stores and 

their inventory management prior to implementation would be valuable. Further 

analysis on the customization of the implementation process based on the starting 
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level of each store could support and help further develop the created model. Also 

research on the effects of centralized vs. decentralized system usage and its 

effects to the success of implementation and system usage could provide 

extremely valuable results. 

   

Also further research on the acceptable and achievable inventory accuracy on 

store level and its effects on the actual benefits the system can produce should be 

further studied. 
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Appendixes 

 

Appendix 1. Questions for specialists 

 

1. Can automatic inventory management system be successfully 

implemented into special goods retail? 

2. How did you prepare to the implementation? 

a. Did differences between stores effect on the implementation 

and how? 

3. What are challenges coming from set business environment? 

4. How important are proper inventory management procedures for the 

success of implementation? 

5. How important is store management’s commitment for the success 

of implementation? 

6. What factors do you contribute in to the success of implementation of 

these systems? 

7. How important factor does inventory management represent?  

8. How was the implementation done? 

a. What could have been done different? 

b. How did you ensure consistency in implementation? 

9. How did the implementation process go in general? 

10. Where do you see the differences in results of the implementation 

coming from? 

a. How would you rank the importance of these different factors? 

b. How would you manage these factors now? 

11. Who was involved in the implementation process? 

a. How were the roles divided? 

12. If you could do the whole thing over again, what would you do 

differently? 
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Appendix 2. Store level questionnaire 

1. Your position in the store? 

2. The store you work in? 

At what level would you rate the usage of the system in your store? 

Are you happy with the support and guidance you have received regarding the 

usage of the system? 

How well has your store been informed about the different attributes of the 

system? 

How well has your store been informed on the usage of the system? 

How well has your store been informed regarding the requisites for the systems 

proper usage?  

Do you feel there to have been any benefits from the implementation of the 

system? 

At what level would you rate the inventory management in store to be at? 

Has your inventory management improved after the implementation of the 

system? 

Have you received enough support from the company for the system usage? 

Multiple questions, answer range 1-5 (1 Really Bad, 5 excellent) 

3. How often do you use the automatic replenishment system? 

a. Daily 

b. Weekly 

c. Monthly 

d. Other 

4. Regarding the system usage do you feel you need any of the following? 

a. Extra training 

b. Better instructions on usage 

c. Neither of the above 

d. Something else, what? 

5. Do you know where to find help and instructions regarding the system 

usage? 

a. Yes 
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b. No 

6. In what areas has your store succeeded in using of the system and why? 

7. In what areas do you still have room for development/ what sort of problems 

have you faced? 

8. What grade would you give to the system as a way to manage inventory? 

a. Excellent 

b. Great 

c. Good 

d. Poor/bad 

e. Really bad 

 

Appendix 3. Percentage distribution of the analyzed answers of questionnaire 
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Appendix 4. How stores were informed of the attributes of the system  

 

 

 

 

Appendix 5. How were stores informed of the requisites for the implementation? 
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attributes of the system? 
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How well has your store been informed about the requisites for the 
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Appendix 6. Self-rating of store level inventory management 

 

 

 

 

Appendix 7. Evaluation of received support 
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At what level would you rate your store's inventory 
management? 
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the system? 
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Appendix 8. System usage in stores 

 

 

 

 

 

Appendix 9. Evaluation of system usage in ordering 
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How often do you use/ are in contact with the system? 
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How would you grade the ARS as a system and as a way of 
ordering products? 
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Appendix 10. Evaluation of guidance and support 

 

 

 

Appendix 11. Evaluation of store information on the system usage 
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Are you satisfied with the support and guidance 
related to the usage of the system?  
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How well has your store been informed regarding the use 
of the system? 
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Appendix 12. Evaluation of received benefits from the system usage 

 

 

 

Appendix 13. Evaluation of inventory management progress after implementation 
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Do you feel that the system has given you real benefits in 
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Poor User Group Mediocre User Group Great User Group

2,86% 

14,29% 

45,71% 
37,14% 

2,04% 

61,22% 

36,73% 

71,43% 

28,57% 

0,00%

10,00%

20,00%

30,00%

40,00%

50,00%

60,00%

70,00%

80,00%

Really bad Bad/ Poor Good Excellent/ Really good

Has your inventory management improved after system 
implementation? 
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Appendix 14, Attitude towards the automatic inventory replenishment system 

 

 

Appendix 15. Need for further training etc. 

 

 

 

 

2,70% 

35,14% 

62,16% 

1,82% 

40,00% 

58,18% 

21,43% 

78,57% 

0,00%

20,00%

40,00%

60,00%

80,00%

100,00%

Bad/ Poor Good Really Good

What is your attitude towards the replenishment 
system? 
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Do you feel you need any of the following in regards to the 
replenishment system? 
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Appendix 16. Analysis of store level usage of suggested purchase amounts  
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