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Abstract  

 

Introduction: Today, effective flow is of great importance in companies in heavier industries 

to get the maximum capacity out of their resources. Automating their flows can prove 

extremely important to get the maximum capacity you capable of. RFID is a smart technology 

for achieving an automated flow built for the future. Importance of logistics is becoming 

increasingly important for competitive companies that want to create the greatest possible 

profitability. More developed processes in flow can be a way for companies to move towards 

becoming more efficient and competitive. RFID can be a way of working as technology to 

quickly and efficiently simplify processes while ensuring that information is read managed 

faster. 

Purpose: The purpose of the study is to create a broader knowledge of RFID as a technology 

and its opportunity to create value for and to improve the flow and processes of companies 

that choose to apply this tool within their business. 

Method: To achieve the objectives of the study and answer the purpose of this thesis project, 

observations have been made at a case company and interviews with carefully chosen 

personnel at the case company were made. This has since been critically reviewed against 

data collected in the theoretical reference framework. Theory has been critically reviewed in 

most databases and compared with several sources to ensure credibility. Interviews that 

belong to the qualitative data collection consist of varying interview questions that are 

available in the study. This is a general approach the authors have used to achieve the purpose 

of the study. 

Result: The result of this study was conducted through the qualitative survey conducted 

through the case company, where it was founded that the case company is manual in its 

processes and way of working. Based on data and previous research investigated it has been 

suggested that a more automated approach would be more optimal and create a higher value 

for a larger company in heavier industry. 

Conclusion: The study identifies and detects the challenges that manual a flow and processes 

have in comparison to more automated flow and processes when it comes to eliminate wastes 

that arise. RFID is a good and useful technology when it comes to reading different amounts 

of data in a fast and efficient way. 

 

Keywords: RFID, Process flow, Heavy industry, Manual work, Automatic flow 



 

 
 

Sammanfattning 

 

Introduktion: I dag är ett effektivt flöde av största vikt hos företag inom tyngre industrier för 

att få ut maximal kapacitet ur sina resurser. Att automatisera sina flöden kan visa sig vara 

ytterst viktigt för att få ut högsta möjliga kapacitet. RFID är en smart teknik och ett bra 

verktyg för att nå ett automatiserat flöde. Betydelsen av logistiken blir allt mer viktigare för 

konkurrenskraftiga företag som vill skapa största möjliga lönsamhet. Mer utvecklade 

processer i flöden kan vara ett sätt för företag att ta i riktning mot att bli mer effektiva och öka 

konkurrenskraften. RFID tekniken kan vara ett bra arbetssätt för att snabbt och effektivt 

förenkla processen samtidigt som man säkerställer att information läses av och hanteras 

snabbare.  

Syfte: Studiens syfte är att skapa en bredare kunskap kring RFID som teknik och dess 

möjligheter att skapa värden för och förbättra flöden och processer hos företag som väljer att 

applicera denna teknik inom sin verksamhet. 

Metod: För att uppnå studiens mål och besvara syftet i detta examensarbete har observationer 

ute hos fallföretag samt intervjuer med noggrant utvald personal hos fallföretaget genomförts. 

Detta har sedan kritiskt granskats mot data som samlats in i den teoretiska referensramen. 

Teorin har kritiskt granskats i flertalet databaser och jämförts med flera källor för att 

säkerställa trovärdigheten. Intervjuer som tillhör den kvalitativa datainsamling består av 

varierande intervjufrågor som finns att ta del av i studien. Detta är ett generellt arbetssätt 

författarna har använt för att uppnå studiens mål och syfte.  

Resultat: Resultatet i denna studie togs fram via den kvalitativa undersökningen som utfördes 

hos fallföretaget där det framkom att man inom fallföretaget är väldigt manuella inom sina 

processer. Utifrån data och tidigare forskning som undersökts har man tagit fram att ett mer 

automatiserat arbetssätt skulle vara mer optimalt och värdeskapande för ett större företag 

inom tyngre industri. 

Slutsats: Studien identifierar och upptäcker de utmaningar som manuella flöden och 

processer har i jämförelse med mer automatiserade flöden och processer när det gäller att 

eliminera slöseri som uppstår. RFID är en bra och användbar teknik när det gäller att läsa 

olika mängder data på ett snabbt och effektivt sätt. 

 

Nyckelord: RFID, Processflöde, Tung industri, Manuellt arbete, Automatiserat flöde  
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1. Introduction 
 

In the following chapter, the authors describe the background and formulate the problem that 

the study will be based upon. Based on the problem formulation there is a specified purpose 

to which the study relates. The chapter ends with the study’s delimitation. The chapter will 

serve as a basis for clarifying the reading experience as to why the case study has been 

conducted and what problems are the reasons for it being written. 

 

1.1 Background 
 

In the last 30 years, logistics has grown in business, much has previously been about 

warehousing and transportation, but competition strategy has become an important element. 

In order to create competitiveness and profitability in companies, logistics is a crucial 

prerequisite for success. (Oskarsson, B, Aronsson, H, Ekdahl, B 2013).  

 

Another part of logistics is to make the material flows work in a cost-effective and customized 

manner. For producing companies that receive orders from customers, it is a step by step 

about the majority of activities that have to be carried out before reaching the end customer. 

The activities in the process must be logistically adapted to the business to deliver on time. 

Logistics is therefore constantly adapting to undergoing changes. Running a business with 

elements of continuous improvement provides the opportunity for higher competitiveness in 

the market. Parts of logistics can be many, mostly logistics planning, implementation, 

relocation and storage as well as materials and products from raw material to end customer 

while satisfying the customer's needs and wishes. The CSCMP (Council of Supply Chain 

Management Professionals) defines logistics to provide the service the customer wants at the 

lowest possible logistics cost. Logistics is subject to delivery service and if it is possible to 

charge for this extension. In cases where businesses can charge for a better delivery service, 

this can be profitable. Distribution means making available products available for delivery to 

customers as cost-effective as possible. The distribution process often includes an arrival 

check that can vary according to process and activity time-wise. (Oskarsson, B, Aronsson, H, 

Ekdahl, B 2013). 
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Radio Frequency Identification (RFID) is a technology that ensures that the right information 

is stored and easily read by both customers and employees of organizations and companies 

using RFID technology. RFID is a technology that is very promising on the market. As a 

promising technology, RFID tagged products have played key roles in material circulation, 

supply chain, counterfeiting and security control, delivery control and management as well as 

production management to improve the efficiency of organizational management (Tan.H. 

2008). It is alleged that RFID technology will be an affect and change people's lives in the 

21st century (Tan.H. 2008). The reason why RFID as a technology is attractive to companies 

is just for the contributions that technology can provide through its technical characteristics 

(Kim, M.G., Hwang, Y.M, Rho, J.J. 2015). 

 

1.2 Problem clarification 
 

Recently, industrial companies have varied the use of RFID technology, some have chosen to 

use the technology and others not. Companies that have not done so have begun to think if it 

is a useful solution or not. RFID technology provides spontaneous companies, not least 

industries, with a number of opportunities for improvement. 

Therefore, the authors have chosen to study if the RFID technology creates value and a more 

efficient process from production until the product is placed on the warehouse when 

implemented in a process flow of a company. Today, there is a well-developed technology for 

industrial companies where RFID and several other technologies are available to help a more 

digitized flow in the process. This allows industry companies to use this and create a more 

efficient flow. This, however, creates a cost and knowledge issue if it turns out to be 

profitable or not. There are several theories and research on whether RFID technology is 

profitable and effective for industrial companies. 

 

Today's advanced technology allows industry companies to prerequisite for more automated 

warehousing. Motivations for using this development technology are obviously about 

knowledge and cost. There are a number of different theories and research that discuss RFID 

if it is profitable and effective for industrial companies. 
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1.3 Purpose 
 

The purpose of this study is to map the benefits and study what value RFID technology can 

create for an inbound flow in companies with heavier industry. The purpose of the study is 

also to compare RFID technology with other cheaper technologies such as barcode and QR 

codes. The study intends to investigate the benefits of RFID and take into account the costs 

that arise. 

 

1.4 Problem precision 

 
 What value can RFID create in an inbound feed for a company within a heavy 

industry? 

 What are the actual negative effects of the case company’s current way of working? 

 

1.5 Scope of the research 
 

This study will be limited towards the value that RFID technology could create for companies 

when adopting it. The study will also compare RFID technology against other technologies. 

Different kind of RFID technologies will be researched in the study to see which level fits the 

best and will give the greatest winning. This study has been based on and defined by the case 

company Sandvik’s operations and their inbound flow. 
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2. Method 
 

2.1 Conducting the study 
 

For our case study we chose Sandvik AB as our case company, to collect data and to see if 

RFID as a technology would be a great solution to have in their organization or for other 

similar companies distribution centres where they today do most of the work manually with 

scanning and picking in the stock.  

In this study the data will be collected by interviews, observations at the company and one of 

its warehouse and factory. Data will also be collected from previous studies within the area. 

The interviews will be conducted with the employees at the case company. The persons that 

will be interviewed are considered to be capable to answer the questions and are considered to 

have the most fitted assignments and roles within the company to be able to answer the 

questions. They also have to have a great understanding within the area and work that we will 

be looking into from their point of view. Some of the interviews will happen at the same time 

as the visits at the company will be. But some of the interviews will happen over Skype as 

those persons are working in Singapore. 

 

2.2 Choice of Approach 
 

In order to get a grip of the issue then firstly theory and secondary data have to be approached 

and processed in order to create a theoretical background for the chosen subject. From the 

collected data a theory will be created around the subject. From theory a practical solution 

will be formed in real life for a chosen case company’s inbound flow. The primary data will 

be collected through quantitative and qualitative data and through some interviews that will be 

held. Then to investigate if the theory is credible the primary data will be compared to the 

secondary data to complete the research. Because neither a deduction nor induction is 

consistent to the approach that this research will be shaped after, a combination between these 

two were chosen. This is called for an abduction. 

The qualitative data in this study will be done through studies of literature and previous study 

and also through the interviews that will be held. These methods are qualitative according to 
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Biggam (2008) because they go deeper into the knowledge and answers the question of 

‘’why?’’.  

 

2.3 Data collection method 
 

Primary data is, according to Andersen & Schwencke (2013), data as "authors" themselves 

worked through surveys, observations or interviews. They also claim that the secondary data 

contains information obtained through literature, articles, databases and previous research. 

Specifically for the following study, primary data is obtained through the majority of 

interviews and observations while secondary data will be retrieved through articles, previous 

research, literature and other internet sources. 

Interview has been chosen as a data collection method to get the best possible information 

about how the process works from employee perspective. The employees are those who work 

with the process and have a great knowledge of how it works and why. After that, the authors 

have chosen observations to verify the information gathered through interviews and see how it 

matches the interview answers. After that, participative observation has been a part of it to test 

for itself how it is to work with the process to get the greatest possible knowledge. 

  

According to Biggam (2008), quantitative data collections are a method of explaining 

statistics and responding to how it works. Interviews and observations are two qualitative data 

collections in this study, which are presented on a regular basis. These sources should be 

binding for responding to the purpose of the study to go towards the goal. 

  

 To find relevant sources in the study, search engines like Google Scholar, Springerlink, 

Google, IEEEXPlore, Springerlink, HIG database and the University Library in Gävle have 

been utilized. According to Biggam (2008), a well-developed study contains a large number 

of varied sources for the study to achieve an elaborate and reliable study. With an element in 

the study of both primary and secondary data, the hope is to give the reader greater credibility 

and increased understanding of the subject we have founded the study on (Patel, R. & 

Davidsson, B. 2003). 
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Denzin and Lincoln (1994) means that the qualitative data gatherings are based on 

observations, which argue that qualitative data collection shows how the process goes on 

during natural events to interpret the procedure. 

 

2.4 Case study 
 

According to (Backman 1998) Case study is a useful method for the scientific work towards 

qualitative research. Case studies have become a very common method of community 

research in identifications and surveys. A case study is an investigation that leads to broad 

knowledge on the subject in detail that otherwise had not come to the surface (Denscombe 

2009). (Yin 1989, p.23) wants to distinguish the case study as a specific research start-up with 

these important indications: "investigates a contemporary phenomenon within its real-life 

context; "The definition underlines that the case study studies a phenomenon in a realistic 

environment where the boundary between phenomena and context is not given. It is very 

likely that this fact is addressed and fits the qualitative perspective. This also sometimes 

involves challenges when deciding what the case is in fact and how to draw the boundaries. 

Initially, a research issue or issue is often designed from any daily practice, in this case a 

question of streamlining an inbound flow at Sandvik.  

 

Why case study has been used in this study is to build a broader approach to how different 

options can create value in case study operations, Sandvik Machining Solutions in its inbound 

flow. By meeting employees and site visits at the main team, the day's work methods have 

been identified and analysed against possible improvement proposals justifying the theoretical 

reference framework. Therefore, the study by using case study as a method can generate great 

knowledge about the process as well as streamline and improve it.  

 

Denscombe (2009) claims that case study provides an opportunity to analyse in depth and 

identify things that may not have been discovered in a more comprehensive investigation. A 

case study creates a prerequisite for describing why certain results or events can occur with 

the help of a variety of sources (Denscombe 2009). 
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2.5 Interviews 
 

This study contains several interviews with specifically selected employees who are 

concerned with the process or problem formulation we have used in this case study activity. 

The persons interviewed in the study have been chosen according to their occupation, 

competence and whether their field of work concerns the inbound flow. The authors have 

come into contact with these persons by transferring contact details from the company.  

During three interviews with employees in different countries around the world there have 

been language barriers. This because English became the language the interviews took place 

and this is not a native language for all involved. This obviously gives rise to 

misunderstandings and, above all, when these interviews have been done by skype. In order to 

avoid misunderstandings, the interviews have been carefully processed and sent interviewees 

to respondents to ensure that the information is interpreted correctly. 

According to Starrin & Renck (1996), an interview is a social interaction that contains a 

conversation between two or more parties. Interviews are special conversations with a specific 

purpose for collecting information. In empirical research, information is gathered by 

responding to questions used in the study. Starrin and Renck (1996) also claim that interviews 

are most commonly divided as structured and unstructured. The difference between the two is 

that the structured structure entails predetermined interview questions. A qualitative interview 

is a method of detecting, identifying, understanding or explaining the structure or property of 

something. Qualitative interviews are the basis for gaining knowledge of what is happening in 

the process, for example. The method is based on the importance of developing and following 

up what may be important and central to the study. Qualitative interviews are unstructured 

and initially you cannot know which issues are important or significant. A non-standard 

requires that the interviewer develops, adjusts and follows up what may be essential to the 

purpose of the survey. In this interview process, questions and answers are partly developed 

as a result of previous questions of answers during the interview. These interviews are 

somewhat unpredictable and during each interview many surprises can occur. 

A qualitative interview is a linguistic event which means a collection of social relationships 

that take place in a set in relation to communicative goals. An interview interpreted as a 

linguistic event is compared to the standard in which it is assumed that the question posed is 

appropriately presented through the formal version contained in the questionnaire (Svensson, 

P.G, Starrin, B. 1996). 
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Denscombe (2009) claims that the memory capacity during the conversation is not a sure 

method to remember the discussion. This method creates shortcomings in completing a 

credible study. In order to create good structure and quality in the interviews conducted in this 

study, we have distributed the roles in which a person has guided the conversation with the 

question, and the importance of the other person was followed by providing sound recording 

and taking notes. In order to enable recording of interviews, we have taken advantage of the 

recording function on a mobile phone during each interview. This helps us reflect the 

information from each interview and process the material in the study. Before each interview 

started, the authors have assured themselves of the permission to use the technology as audio 

recording according to the interviewees' consent. In the order the authors interviewed the 

people were chosen with the right strategy and structure to get the best perspective on the 

issue. The idea was to best respond to the process from the right, with the right knowledge at 

each specific interview. The scheme is also designed to take several perspectives into account 

in order to make a fair conclusion. Three interviews have been conducted with people who do 

not work in Sweden as we instead got the opportunity to interview during a skype conference. 

A total of 6 interviews were conducted with different persons employed by the company this 

study took place. Table 2:1 shows information about the interviews. 
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Role of interviewed person Date Total interview time 

Special projects/customer 

service 

Respondent 1, Jaslin Lee 

27-apr 43 min 

Global procurement process 

director 

Respondent 2, Roger Westlund 

02-maj 56 min 

Global Category Manager 

packeting and label 

Respondent 3, Johanna Asplund 

02-maj 29 min 

Process owner source DC 

Respondent 4, Andreas Molin 

03-maj 40 min 

Special projects OTD 

Respondent 5, Henry McIlveen 

14-maj 33 min 

OTD manager 

Respondent 6, Alex Nieuwpoort 

25-maj 23 min 

Table 2:1 – Information about the interviews 

 

 

2.6 Observation method 
 

Observations are a great way to collect data. An observation is credibly based on one or more 

events based on what is happening. (Denscombe 2009) This study contains observations 

conducted during the study. There is a visit to the distribution centre in Holland, Schiedam 

and the production unit in Gimo which also summarizes Table 2.2. The authors have focused 

on participatory observations in connection with the visits on the various occasions that took 

place. In participatory observations, the author gets the opportunity to study the daily life of 

the process. Both active events happen but also what is said in the communication. This 

method allows observers to see possible shortcomings and possible errors. 
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Place Aim through 

observation 

When Length 

Distributions center 

Holland, Schiedam 

Get a clear knowledge 

of the process flow 

2018-05-15 7 hours 

Distributions center 

Holland, Schiedam 

Active try to do each 

step in the flow step by 

step 

2018-05-16 3 hours 

Distributions center 

Holland, Schiedam 

Study the possibilities in 

the distributions center 

2018-05-16 3 hours 

  

Production unit 

Sweden, Gimo 

Get a general 

knowledge of the 

production processes 

2018-05-28 5 hours 

Table 2:2 – Observations in this study 

 

Denscombe (2009) believes that a well-conducted observation should document its 

observations by making notes. This partly because it is difficult to remember from the 

observation with memory and it is common for smaller events to disappear. Under the 

observations shown in table 2.2 the authors have taken pictures and brought notes to analyse, 

discuss the moments of the processes and put them in perspective against theory and 

literature. This in order to create a fair and reliable analysis in the study against the result. The 

idea of the selection of observations in these two places is that it is based on our question. 

Therefore, the purpose was to create a greater understanding of how it works in practice to 

work towards developing the activities and technology of the process. 

 

2.7 Literature research 
 

In order to complete this study, the authors have made different types of collections of 

secondary data such as articles, previous research, books, course literature and internet 

sources. Books in the form of literature have been substantiated in the study to build a 
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theoretical frame of reference for the subject and to create support for the methodology 

implemented. The authors have taken advantage of collection databases to search for articles 

that were relevant to the study. Different types of databases have been used by authors when 

researching literature. To find the right type and articles that are essential for this study, 

specific keywords like "RFID", "Logistics" and "RFID in warehouse". These are important 

words to keep the study in the right direction and within the current area. The theory sought is 

of utmost importance in completing and completing a good result after the observations made 

and coping with this in a scientific way of working. The literature search for the theory is 

significant in order to treat the subject informatively and contribute to a framework for the 

purpose and results of the study. 

  

The method and method of authors used to find relevant scientific articles has been done by 

reviewing the search results that were made using the specific terms used in the search 

engines. The found articles with the search feature have read through thoroughly with a great 

focus on summary to see if the article is useful or of interest to the subject in the study. If the 

scientific articles were found to be significant for the study, the authors have read the 

scientific article in order to analyse the theory of the issue. To get more current articles, the 

search for scientific articles has been adapted and focused on articles that were written no 

later than 10 years ago. This is because the technology has evolved over the years and in order 

to create a fair assessment for the present. 

 

2.8 Validity 
 

Validity is a term that helps the study increase the value. This implies that there is a good 

match between the theoretical concepts and operational indicators. In short, the authors should 

review previous research to define and define important concepts. After this, the study should 

include a measurement or frequency of the most central concepts, which means concrete 

explanations for the concepts that are central and common in the study. (Ekengren, Hinnfors 

2012). Halvorsen (1992) believes that validity concerns validity or relevance. The difficulty in 

this situation is to overcome data that is essential to the issue in the study. In order to make 

the study credible, good arguments are required to convince the study to contain a valid 

validity. (Ekengren, et al. 2012). To demonstrate high validity in the study, the interviews 

conducted have been based on the purpose and problem formulation on which the study is 
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based. The questions in the interviews have been formed according to the interviewee's 

position and knowledge in the case company to create a fair overall picture of the subject. In 

order to create more value for the study, observations and site visits have been conducted at 

relevant places around the company. The interviewed persons and their positions is shown in 

table 2.1. The validity of the study is considered high when appropriate approaches have been 

used and there is a theoretical structure of importance. 

 

2.9 Reliability 
 

Reliability in a study involves whether there are no random errors or not. Random errors can 

be caused by lack of accuracy and significant parts have been missed or misinterpreted. In 

order to achieve a high degree of reliability in the study, accuracy is an important element 

when the authors process their study (Ekengren, et al. 2012). According to Halvorsen (1992), 

studies with high reliability should yield similar results based on independent measurements. 

In order to obtain a higher degree of reliability in the study, the authors have searched for 

previous research, read articles and books, interviewed relevant individuals about the subject 

and conducted observations in appropriate places. To get a neutral picture from the 

interviews, these have been recorded and recorded because what is said in the interviews 

should not be misled. The answers in the interviews has been selected with the most relevant 

information for the study's process. 

 

2.10 Generalisation 
 

The generalizability is governed by the credibility of the subject in the study whether it may 

apply to several businesses or organizations. (Backman 1998). According to Ekengren and 

Hinnfors (2012), attention should always be paid to generalizations and the author should 

think to what extent the results can be achieved. Unless you specify business or organizations, 

it is not found that the same results fit a similar or other organization. It is important to be 

careful and not provide credible solutions in several generalization levels if the right 

conditions are not available. Bryman and Bell (2017) argue that a case study with a case study 

analysis should focus on the specific case and clarify development for a more thorough 

understanding of its complexity. Research on qualitative and quantitative information is a part 
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of the study to stimulate generalization. 

  

The generalizability of this study may be useful to other companies in a similar industry to 

create more efficient inventory management against the prerequisites for introduction that the 

study follows. When investing analysed technical aids in the stock flow, it can be reduced 

steps in the process and less time. The investigated case company is extremely large and 

leading in the market, which means that other similar organizations want to strive for the 

same market position. Then similar activities probably aim to develop in the same direction. 

 

2.11 Choice of presentation method 
 

The interviews and observations carried out have been gathered and compiled continuously in 

the study and presented together with the primary and secondary data that’s been collected. 

Figures and pictures have been produced from secondary and primary data and are also 

presented in the study. Sandvik's inbound flow has been charted and analyzed to find existing 

problems and potential improvements. During the work, Sandvik's current flow has been 

charted and compared with a process map to demonstrate any enhancements with improved 

technology such as RFID. These flows are only published in the form of discussion and no 

process maps are shown in the study due to confidentiality. The combined interviews and 

observations, together with the secondary data collected, have proven to be valuable when it 

comes to improvement proposals and analysis of the work. A presentation about the study 

have been conducted at the case company after the work was done. 

 

2.12 Method critics 
 

The level of validity and reliability of the study is crucial to the value and reliability of the 

study content. Validity is about reviewing previous research and measuring what is important 

and significant for the outcome of the study. The study's reliability is about how the reliability 

of the study and the credibility of the content (Ekengren, et al. 2012). Ejvegård (2009) 

believes that if the content of the studies doesn’t meet reliability and validity, then the 

research results are not of scientific value. By analyzing and defining approaches as well as 
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the theory of the study, this provides the prerequisite for high credibility and generalization 

towards several organizations. 

 

The theoretical basis found in the study has been evaluated in a source-critical way to create 

high credibility. The study is based on the majority of scientific articles that are considered to 

be credible because they are also reviewed before they have been published. This also applies 

to other sources from literature search in the form of secondary data. To ensure that the 

information is credible, similar sources have been compared in collection databases to get the 

information credible. 

 

That interviews were recorded was not considered to be a detriment to the respondents, if the 

interviewed respondents had thought that this was something that inhibited them, it could 

have become a major constraint according to Ejvegård (2009). This could have complicated 

the research and study carried out. Recording of interviews is also a security to avoid 

misunderstandings and that information from interviews can be carefully processed for 

increased credibility. The interviewed respondents have received the background of the 

interviews in retrospect to approve what is published and to be consistent with the reality of 

the case company, in order to increase the study's reliability. Supplementary questions to the 

persons concerned were sent by mail and addressed at individual meetings of the casualty 

company to ensure information gathered through observations and interviews and its 

credibility. The persons selected as interview candidates were carefully selected because they 

were considered most oriented and potential to be related to the subject of the study (Ejvegård 

2009). 

 

Patel & Davidson (2011) believes that observations are a useful way and scientific technology 

for gathering information. The results and analysis from observations of the case company 

can be considered more properly performed during the visit. This in order for the process and 

the whole to be perceived more generally and more qualitatively. The implementation of the 

process could possibly also change based on the workload the employees in the business are 

forced to work on when looking for time pressure. This reasoning was, of course, prior to the 

visit but absolutely nothing that was perceived to be caused by the impact of the observation. 

During the observation, the authors themselves tested the process in accordance with the 

instructions provided. The authors 'results during the observations could also be compared 

with the interviewees' perception of the processes in the business. The authors have been 
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completely external and impartial in the study and against the case company. There has been 

no connection between the authors and the company before the start of the study. 

 

2.13 Research ethics 
 

Research ethics is an area that is not well-defined, though it clearly has to do with the 

relationship between research and ethics with the ethical and moral demands placed on the 

researchers and the performed work. Defining this for a simple explanation is not easy. All the 

time, new dilemmas, new techniques or new research methods that affect the ethical aspect of 

work can emerge (Vetenskapsrådet, 2017). 

 

Since this case study contains both interviews and observations, it is important how the 

authors treat the data and do not distort the reality image collected under these moments. An 

important part of this is how people involved in the research were treated and received during 

the work (Vetenskapsrådet, 2017). According to Vetenskapsrådet (2018), research involving 

persons through interviews or observations must be authorized according to the ethics review 

act. This in order for the participants in the study to feel safe in their participation. There are 

basic research requirements that are explained in four different parts. This is about informing 

the people concerned by the research for its purpose, the respondents themselves have the 

right to decide on their involvement. Sensitive personal data must be kept so that unauthorized 

persons can not access them and finally, the information about individuals may only be used 

for the purposes of the research. These explanations are summarized simply as the 

information requirement, the consent requirement, the confidentiality requirement, and the 

usage requirement (Vetenskapsrådet. u.y.). Each interview that has taken place during this 

study has begun with the authors explaining to the respondent what the purpose of the study is 

and what the idea is that it will contribute to future studies as well as internally for the case 

company. Before each interview, a basis was also sent to the questions that would be 

addressed during the interview. This in order for the respondents to have a chance to think 

through if any question is not comfortable for the individual to answer. Each respondent then 

got a chance to choose if they wanted the authors to publish what was answered or if they felt 

uncomfortable. Participants were also given the opportunity of being anonymous in their own 

interests. One question was asked before each interview started if the respondent felt 

comfortable with the interview being recorded in audio clips. That certain data for 
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confidentiality reasons could not be published in this study has influenced the study results to 

the reader. 

 

3. Theoretical Framework 
 

3.1 QR Code 
 

A QR code or ‘’quick response code’’ is a two dimensional barcode that was invented by 

Denso Wave, a Japanese corporation. The information is encoded in both the vertical as well 

as horizontal direction, which can hold up to several hundred times more data than what a 

traditional barcode can. Data gets accessed when capturing a photograph of the code by using 

a camera, that for an example could built into a smartphone, and then processes the image 

with help of a QR reader. QR codes have already overtaken the more classical barcodes 

popularity in some areas in the markets around the world. This may be because a classic and 

typical barcode only can hold up to 20 digits, where as a QR code can hold up to 7 089 digits 

and characters. Combined with the diversity and expendability offered, this makes the use of 

QR Codes much more appealing for suppliers to have in their stores and stocks. 

Statistically, QR Codes are capable of encoding the same amount of data in about one tenth 

the space needed of a traditional barcode. A great feature when it comes to QR Codes is that 

they don’t have to be scanned and read from one particular position or angle. QR Codes can 

be read and scanned regardless of their positioning or angels. QR code scanners are capable of 

determining the correct way to decode the image. This is due to the three specific squares 

which are positioned in the corners of the symbol and the alignment blocks (Kieseberg. P, 

Leithner. M, Mulazzani. M, Munroe. L, Schrittweiser. S, Sinha. M & Weippl. E. 2010). 
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Picture 3:1 - QR-code (QR Stuff. 2018) 

 

3.2 Bar Code 
 

Barcodes are used to label different packages with an item number. There are several different 

types of barcodes, the most common are EAN (European Article Numbering) and UPC 

(Universal Product Code) codes used for marking and identifying consumer products. The 

codes can be read quickly on the packaging when using the reader. The barcode contains 

information through the unique of the article. With the number in the barcode you can track 

the package with the help of a scanner. (GS1) 

 

 

 Picture 3:2 barcode (Just Ship It. 2018) 
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3.3 Administrative costs 
 

Administrative costs are different costs for the administration of logistics. That includes 

receiving orders, order processing, picking planning, transport planning and delivery 

notification (Ekdahl. B, Aronsson. H & Oskarsson. B. 2013). 

Information costs include costs for information system that supports and operates the material 

flow. (Ekdahl. B, Aronsson. H & Oskarsson. B. 2013). 

 

3.4 Technical definitions  
 

Here will some technical definitions follow. 

 

3.4.1 Lead time 
 

Lead time is the time from order that has been made to receive delivery. Delivering supplies 

quickly is very important for an example spare parts for production equipment that’s not 

running at the moment when broken. (Ekdahl. B, Aronsson. H & Oskarsson. B. 2013). 

 

3.4.2 EDI 
 

EDI is short for Electronic Data Interchange, which is a technology of electronic documents 

that helps to integrate companies and their business systems. The business system can 

exchange information automatically without manual work by the employee. The system 

exchanges information for order-, warehouse-, bill and financial systems. EDI is based on the 

construction of an agreed structure between several parties. (Fredholm. P. 2002) 

  

According to Fredholm (2002) the organization needs to live up to following standards to be 

able to work with EDI systems: 

● Direct communication between the information systems 

● They have to have standardized format 
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● Structured information is necessary 

● The receiver have to be able to process the data and be able to link it immediately 

● Independence of other systems, data types and information systems, data types and 

information systems for the parties involved 

● Built-in control system and security and security in the data transmission. 

● Co-operation agreements between the organizations 

 

3.4.3 Inbound handling 
 

In arrival of goods, a lot of control is often done. How extensive control should be is a 

consideration that has to be done, depending on how the supplier took care of it earlier. 

(Ekdahl. B, Aronsson. H & Oskarsson. B. 2013). 

 

3.4.4 Information 
 

The exchange of information becomes more important as the requirements increasing. It is 

important to get information on demand at an early stage so that the business can be planned 

with better forward planning. (Ekdahl. B, Aronsson. H & Oskarsson. B. 2013). 

 

3.4.5 Global Positioning System (GPS) 
 

GPS is an identification system used for identifying different vehicles, containers, transports, 

and more. The information from GPS can be sent to a central unit that can register where 

different trucks are located. The information of localization can be a help for traffic planning 

and to follow up and track goods in transit and as support for tracking and tracing systems. 

GPS technology can be utilized for following and tracking load carriers in the supply chain 

(Jonsson. P 2008). 

 

 



 

20 
 

3.5 RFID 
 

RFID is a technology which uses an electromagnetic field to track and identify the tags that 

are attached or implemented into a specific product. The tags come in different sizes and 

contains information that is stored electronically, it works kind of like a memory card (Han. 

T. 2008). 

RFID technology has by no doubts become a more important adoption within logistics 

operations and supply chain management for more and more companies when it comes to 

applying and adopting more logistical technologies (Chow, H.K.H., Choy, K.L., Lee, W.B. 

and Chan, F.T.S. 2007). 

 

An RFID tag contain an integrated circuit that is connected to a small antenna. The antenna 

transmits a special serial number a distance of several meters to a reading device in response 

to a query. Often the RFID tags are passive, which means battery less tags that get the power 

the needs to operate from the query signal itself. (Juels. A, Rivest L. R, Szydlo. M. 2003. 

  

RFID tags and technology is a good way of working because it doesn’t get affected by 

environmental factors such as snow, fog, ice, paint and other challenging conditions (Ni. L, 

Lui. Y, Lau. Y, Patil. A. (2004). 

 

Picture 3:3. RFID-tag (IDTyre. 2018) 
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Radio frequency identification technology acts like a tool for quickly handling manufactured 

goods and materials. The RFID technology helps to identify in distance and it’s a more 

advanced technique compared to a bar code technology. RFID tags support a larger set of 

specific ID’s than barcodes and can contain more data like manufacturer and product type, or 

can communicate environmental factors such as temperature. The RFID system and 

technology can despite several tags in the same area, understanding information without 

human help. No activity is needed such a targeting reader to a barcode object like in a bar 

code system. Traditional way of working of identification are generally much cheaper 

compared to RFID technology. However, RFID technology has a higher added value for the 

organization (Want. R. 2005). 

Historically in the later year printed labels, a more simple and cost effective technology, has 

been the standard more or less in the manufacturing industry. During the 1970s, labelling took 

a giant step forward by the introduction of Universal Product Code barcodes. This helped to 

automate and standardize the process of identification. The good thing about barcodes is that 

it’s quite cheap to produce, but the downside is that it does have many limitations. They do 

however require a clear line of sight between the reader and the tag, some disturbance may 

occur by grease and nearby objects. In addition to this they are hard to read if they are in 

sunlight or when they are just printed on substrates and materials (Want. R. 2005). 

When you do an investment in RFID technology and systems in logistical operations it 

requires a large investment when it comes to the company’s logistic chain. Then you must 

purchase or created them in addition to the fixed or portable readers, middleware and network 

technology to be able to give support to the new setup you’re requiring. In order to be able to 

gain full benefit of the RFID technology and system, the company must be able to convince 

almost all the parts that are working in the supply chain to collaborate. The less complex and 

simpler barcode system requires less equipment compared to a fully operational RFID 

technology and systems. Barcode scanners can be just a simple and uncomplicated computer 

with an additional camera to be able to take advantage of the barcodes that are already 

existing. This makes the barcode system in to a cheaper system to implement for some 

companies (Baysan. S, Ustundag. A. 2012). 

In the market of fast moving consumer goods, which is an industry where goods have to be 

counted several times during the manufacturing process, applying RFID technology and 

getting rid of the need for cost and labour intensive services, then the goods can be counted in 

a very shorter amount of time with help from automatically RFID scanners. If you are able to 
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cost save the company it can potentially lead to a point that gets you an opportunity to gain 

insight into the product at different stages in its process from manufacturing to selling point. 

Getting knowledge about real-time movement and time measurements of different the 

different stages is proven to be valuable information. Using the barcode system here is proven 

to not be so beneficial. If you want the barcode systems to automatically track the goods then 

it still requires manual labour as the scanners doesn’t most likely demand humans to interact, 

as the barcode does require a straight line of sight and must be placed or brought close to the 

goods to be able to scan it (Jones. E. C, Chung. C. A. 2008). 

Another part of the supply chain is warehouse management, this part of the chain can be 

benefit by the use of RFID technology. By strategic planning of the placement for the goods 

and products based upon eventual expiry dates, shelf life and so on they can automatically be 

logged by RFID scanner. This makes it possible for information to easily be presented 

visually for the warehouse manager. Barcodes do not easily inhabit information the same way 

as RFID tags. Tracing products inside containers also becomes easier without having to open 

the container and start reading and scanning barcodes. You can identify the whole batch at 

once by using a RFID tag. Barcode and RFID technology both requires different applications, 

they both affect the value of the chain and the logistics operations in different ways, but they 

also do have some similarities (Tan. H. 2008). We have pointed out some advantage and 

disadvantage with both barcode and RFID technology in the table below (see table 3.1.) 
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Advantage Disadvantage Advantage Disadvantage 

Easy to use Direct line of sight Great reading 
distance 

 

Cheaper Short range for 
reading 

No direct sight is 
required 

Expensive 

Works on 
different materials 

Limited amount of 
information 

Reusable Works with one reader 
at time 

One reader for 
every barcode 

Easy to copy High security Sensitive to a lot of 
tags at once 

Less privacy issues Gets damaged easy Can contain big 
amount of data 

Liquid and metal can 
interrupt signal 

 
Table 3:1 - Advantages and disadvantages barcode and RFID (Tan. H. 2008). 

 

System specification Barcode RFID-Technology  

Amount of data 1-100 bit Depends on tag  

Reading Good Good 

Manual reading Limited Impossible 

Dirt affect Could lead to errors No affect 

Signal affect Could lead to errors Small affect 

Data cost Very low Medium 

Reading cost Very low Medium 

Unauthorized access Weak Weak 

Multi-reading No Yes 

Reading speed Low High 

Reusability No Yes 
Table 3:2 Technology comparesing of barcode and RFID  (Tsilingiris P. S, Psaraftis H. N, Lyridis D. V. 2007)  
 

RFID technology makes storage management possible and simplified. This ensures that the 

delivered products that comes in correspond to the delivery order that’s been received. RFID 

technology also helps keep the company and its workers updated around the stock level and 

product level that comes in from suppliers and goes out to the customers. RFID technology 

can also help reduce the company’s paperwork (Srivastava, B. 2004). This technology allows 

Barcode RFID 

https://sv.bab.la/lexikon/engelsk-svensk/unauthorized
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tracking of every item and goods that have been tagged throughout the whole supply chain 

system (Oghazi. P, Rad. F. F, Karlsson. S, Haftor. D. 2016). 

The RFID technology systems have also been proven to have the highest level of security 

when it comes to showing what is in stock and in pallets that contain products with RFID-

tags. It has 99.8% accuracy when it comes to this (Mostaghel, R, Oghazi, P, Beheshti, H. M, 

Hultman, M. 2012). 

Despite all the advantages that RFID technology brings it also have some disadvantages that 

the firms and companies adopting RFID must tackle. The data in some RFID tags can raise 

and create some concerns regarding the company’s privacy (Wu. N.C, Nystrom. M.A, Lin. 

T.R, Yu. H.C. 2006). Studies shown in Germany have confirmed that most of the customers 

buying products with RFID technology would like the tag to be removed from purchased 

products at the checkout level due to the customers concern regarding the data that is stored in 

the tags. In addition to the concerns regarding privacy, data that is stored on the tags don’t 

follow a standardized format that different companies across the supply chain can understand. 

This can lead to a problem with wrong and false data can be storage on partner firms different 

databases (Oghazi. P, et al. 2016). 

 

3.5.1 Active RFID 
 

Active RFID technology requires a power source so that they can work. They’re either use 

energy stored in a battery integrated inside of them or connected to a powered infrastructure. 

The power supplied to the tag attached to the product makes it able to work hundreds of 

meters from the RFID reader. In the later time a tags lifetime is limited by the stored energy 

that it contains. To give one example of an active RFID technology, you could take the 

transponder that is attached on to an aircraft which identifies the products origin. One more 

example is a LoJack device that could be attached to a car. This incorporates cellular 

technology and a GPS so that you can locate the car if ever were to be stolen. However, the 

batteries do make it cost a bit more, size, and lifetime of active tags is impractical for the 

retail trade (Want 2005). Ideally it is the Active tags that are suited for the identification of the 

high-unit-value products moving through the rough assembly process. They do also offer the 

essential sustainability for permanent identification of captive product carriers. Active RFID 

isn’t designed for an accurate indoor location sensing. A detection range of 150 feet doesn’t 
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always provide the necessary precision for many of the practical applications. RFID 

technology is a viable cost-effective candidate for accurate indoor location sensing. However, 

there is three bigger problems that RFID technology vendors must overcome in order to be 

able to compete in a new and growing market. 

The first problem is that none of the currently available RFID technology products does 

provides the signal strength of tags directly, instead, the reader does report if it’s “detectable” 

or “not detectable” within a given range. This forces the RFID reader to spend about one 

minute each time to scan all the 8 discrete power levels and to calculate the signal strength of 

the tags that are on the products. When they are sending the signal strength information 

directly from readers, this does will not only eliminate unnecessary processing time, but it 

also reduce the amount of errors. This is a feature that can easily be added to the readers as 

soon as they have the signal strength information from the tags. The second problem is the 

long wait while a tracking tag is being physically placed to its location and then being 

computed by the location server. There’s two factors contributing to this long wait. One is as 

indicated above, the scanning time of the different power levels. This factor can however be 

eliminated by sending the signal strength directly. The second factor is the time interval of 

emitting two consecutive IDs from an active tag (Lionel. M 2004). 

 

3.5.2 Passive RFID 
 

Passive RFID is of interest because the tags don’t require batteries or maintenance. The tags 

also have an indefinite operational life and are small enough to fit into a practical adhesive 

label.  It need an electromagnetic field to activate, one of which contributes to the reader. 

Passive means that there is no power supplying the tag. The passive RFID tag contains an 

antenna, a conductor chip that is connected to the antenna and a type of encapsulation. The 

tag reader creates the communication with the tag and the antenna captures information and 

transfer the tag’s ID. The encapsulation works like a protection for the antenna and protects 

the chip from environmental conditions (Want, R. 2005). The energy required to 

communicate with passive RFID technology is only from the reader. The technology is very 

efficient and easy to implement within manufacturing and logistics management systems 

because "transponders" are cheap and in good size to be identified. In order to develop the 

workplace and do even better, readers should focus on making the most of it. This allows the 
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reading range to increase and become even better. A well-functioning system of passive RFID 

technology can be implemented at a reasonable price for industry organizations (Keskilammi. 

M, Sydänheimo. L & Kivikoski. M. 2003). Passive tags are cheaper technology compared 

with active tags. They have an unlimited operational lifetime but instead have a limited 

reading range. (NI. L, Lui. Y, Lau. Y, Patil. A. (2004). Passive RFID tags have memory cards 

within them, these memory cards can be filled with almost unlimited data and numbers as 

long as the memory doesn’t get full (Sunesson. B 2018). When you compare this to barcode 

and QR-code you’ll see that RFID technology is smarter and you can do so much more with 

it. 

 

3.5.3 Higher process value with RFID technology 
 

RFID is a good technology for companies working with Supply Chain. Wall-mart was one of 

the first bigger companies to implement it within their work. Wall-mart like many companies 

taught that it would get a more cost-efficient benefit by adopting RFID and that the flow 

would get more efficient (Singer. T. 2003). 

With RFID you can read many tags at the same time which is a god thing for a company that 

knows that they’re getting a lot of products in at the same time. Another big advantage with 

the RFID technology is within an inbound flow where the manual work takes up a lot of time 

for many companies (Singer. T. 2003). 

Singer (2003) means that 50-80% of the storage costs in the US comes from staff-costs and 

that at least 10% out of this could be reduced with the help of RFID. But you also have to take 

in consideration that the advantages of lowered workforce depends on different parts of 

supply chain and which part you’re working with. 

 

Before RFID technology will replace all barcodes on the goods today is still a matter of time. 

One example is the American chain, Walmart, which demanded its biggest suppliers that 

these should be labeled with RFID tags. RFID technology, for example, a better performance 

in inventory control, which creates more benefits for communicating and working with 

inventory balances. This also enables you to calculate the inventory every day in an 

automated manner. Studies show that RFID technology improves inventory balance 

management from 67% to 100%. The stock status through RFID technology is considered to 

be processed for 12,000 products per hour, while barcodes can be calculated up to 1000 per 
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hour. The technology requires large investment but is expected to lead to significant savings. 

In the process of arriving from the supplier, RFID technology allows to count the content in 

just a few seconds without opening the content (Transformation Tools. 2017). 

 

RFID as a technology can help different companies, organizations and individuals throughout 

their supply chain when it comes to get a higher efficiency in the work and process that they 

have. Such companies, organizations and individuals as hospitals and their patients, retailers 

and their customers and manufacturers and their distributors (Sabbaghi and Vaidyanathan, 

2008). 

 

Industries that have been manually controlled and with the help of a lot of paperwork, there 

are major development opportunities today with a digital change in the process. In order to 

develop the process it is vitally important to acquire skills about what is possible. If business 

can integrate and implement complete improvements throughout the process, estimated 

economic potential increases very much. RFID technology enables many tools within a 

digitized process that improves information-, communication- and decision support systems in 

industry (Acando. 2016). 

 

3.5.4 Adopting RFID 
 

According to Fu. H, Chang. T, Lin. A, Du. Z, Hsu. K (2015) when firms are adopting RFID 

technology in their work and processes, then their priorities should be customer satisfaction 

rather than to improve their flow and efficiency in their internal operations. You should 

mainly use logistics to help customers distribute their products and merchandise (Fu. H, 

Chang. T, Lin. A, Du. Z, Hsu. K. 2015). Fu. H, et al. (2015) implies that there are four key 

factors that you should take under consideration when implementing RFID technology, these 

are meeting the demands of clients, sharing real-time information, creating advantages over 

all in delivery and reducing the operation errors. When companies within the logistic industry 

adopts RFID technology they should pay more attention to strategies that could improve their 

customer satisfaction in their innovative business model. The company's goals should be 

information transparency when implementing RFID technology in their workflow. It’s 

important that the firms and their partners share real-time information transparently so that 

they can work closer together (Fu. H, et al. 2015). Adoption and implementation of RFID 

https://www.intechopen.com/books/designing-and-deploying-rfid-applications/using-rfid-technology-for-simplification-of-retail-processes#B13
https://www.intechopen.com/books/designing-and-deploying-rfid-applications/using-rfid-technology-for-simplification-of-retail-processes#B13
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technology provides firms with a new and innovative service model that skips unnecessary 

commodity inspection procedures and the copying procedures of commodity storage. This can 

ease and better the needs of the customers in the whole supply chain. The methods of process 

business reengineering (BPR) could play out an important role in the creation of an innovative 

business model when you’re adopting RFID technology (Fu. H, et al. 2015). 

 

RFID is today an expensive technology for companies to adopt. But it could prove to be very 

effective and in the long run save a lot of time and money. There are some great possibilities 

with RFID technology if used in the right way and gets interacted with the supply chain in a 

good way. Many companies are reluctant to spend the money needed on RFID technology 

since it still is under development on the market but it has come a long way. It is proven to be 

a great technology for companies in today’s markets even though the cost is still high. But the 

prices are getting lower and lower. The price is still however a significant factor for why it 

has not spread over all markets yet. Smart labels that can contain great amounts of 

information can cost from $0.40 to $1.00 each depending on where you buy them and how 

many you buy. In smaller orders the cost could be even higher than that. For example Gillette 

spent less than $1.00 when they bought over 500 million passive RFID-tags to their company 

and work (Narsin. A. 2005). When RFID technology is adopted and interacted in a workflow 

and process it’s important to focus on customer satisfaction and make that their priority rather 

than to improve their flow and efficiency in their workflow and processes (Fu. H, et al. 2015). 

RFID technology could be a great tool for industrial companies who are shipping their 

products from around the world. The tags doesn’t get affected by the different weather and 

environments that they are exposed to like snow, rain, fog, ice or even paint if someone 

happens to spill it on the tags (Ni. L, et al. 2004). This may be one of the reasons to why the 

product is a bit more expensive than QR-code and barcodes. But this is also one of the reasons 

for why there are a lot of opportunities for companies who’s working with RFID technology.  

If the suppliers were to have RFID technology they could easily trust the numbers and data 

that are given by them from the readers. This would help them a lot to save money when it 

comes to packing and sorting the goods and products. 

 

Long-term plans are necessary because RFID technology is still in the early stages in its 

development. Firms should focus on improving their customer’s satisfaction. They should do 
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that to enhance the operational performance of supply chain since they are usually not as high 

as they are often anticipated. This is just because RFID adaptations and applications are still 

in early stages within the industrial businesses (Zelbst. P.J, Green. K.W. Jr, Sower. V.E, 

Baker. G. 2010). The adaptation of RFID technology will eventually improve the supply 

chain performance, the companies’ customer satisfaction and will make the company more 

competitive over the long-term (Zelbst. P.J. et al. 2010). 

When you have adopted RFID technology and got it to function then companies have the 

opportunity to enhance their functions of RFID technology based upon what they see as 

important regarding the factors for meeting the client and customers’ demands (Fu. H, et al. 

2015). 

As the internet expands and grows the information and technology among RFID technology is 

growing and more and more companies starts to adopt RFID technology in their work and 

systems especially in item-level tagging in smart spaces and storage such as cabins, shelves 

and boxes (Buffi. A, Michel. A, Nepa. P, Tellini. B. 2018). Not only can RFID technology do 

automatic real-time inventory but it can also be used to implement a low-cost item 

localization in indoor scenarios when you want to find an item in storage (Buffi. A, et al. 

2018). Some basic solutions have shown that when locating passive RFID-tags based on their 

presence/absence within the range of the reader and it’s antenna is possible in just a specific 

area of the warehouse and area of interest and a specific range from the reader (Buffi. A, et al. 

2018). 

To apply the same thing with active RFID-tags the system must be upgraded with ad hoc 

antennas for reading the data. These antennas can radiate a electromagnetic field within a 

specific range (longer then for passive RFID), by exploiting near-field coupling between 

reader and antennas (Buffi. A, et al. 2018). 
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4 Company description 
 

Sandvik was founded back in 1862 by Göran Fredrik Göransson who was first in the world to 

use the Bessemer method for steel production on an industrial scale. They focused early on 

high quality and further processing, investment in R&D, close contact with the customers and 

on exports. A strategy that has been the same over the years (Sandvik AB. 2018). 

For this study we chose Sandvik AB as our case company. Sandvik is a high-technologic and 

global concern with about 43 000 workers around the world. Their main focus is to improve 

their customer’s productivity, profit and safety. Their business is based on unique competence 

within material technology, comprehensive knowledge of industrial process and close 

cooperation with customers. Their main areas are; 

● Tools and tooling systems for cutting metal machining. 

● Machinery, tools, service and technological solutions for the mining and construction 

industry. 

● Advanced stainless steel and special alloys as well as products for industrial heating. 

 

4.5 The current way of working 
 

Today’s work in our case company Sandvik is that in the distribution centres almost all of the 

work is done manually. In the factory in Gimo almost everything is automatically. The only 

work that is completely manual is the control of the goods and the quality check. There are a 

lot of opportunities for improvements within todays work. RFID technology could be one 

helpful solution for all the manually work that’s being done today. In the distribution centres 

there are a lot of manually steps for scanning the incoming products and to separate them 

from each other today. A lot of today’s steps could be reduced with the help of and the 

implementation of RFID technology and save time for the workers. They get a product in and 

have to do a lot of manually steps done with scanning since there are a lot of scanning 

processes. This is something that takes up a lot of time for the workers and the company. And 

with manually work the risk of errors gets bigger. Todays flow in Sandvik contains 13 steps in 

their way of working with the inbound flow at the distribution enter in the Netherlands. For 

privacy reasons we are not allowed to map them out for you in the study. 
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When we talk to some of the people at Sandvik who’s involved with the work around RFID 

technology adoption they do see some opportunities. They have done a few tests about RFID 

technology before. 

Today we use barcode. 2D and 3D scanners. The scanners have different types of barcodes. 

The scanning that we do today is only to confirm the product code. We do not confirm batch 

number or quantity and stuff like that. I see a lot of opportunities. When you do it manually 

the risk of errors gets bigger (Respondent 5. 2018). The advantages we do have with today’s 

work is that we know from our production sites that the quality differs, so the manual work is 

sometimes needed. The shipments internaly should be able to be automated but for some 

third-party suppliers that we have it must be done manually. However our rate of error is very 

low (Respondent 5. 2018). An investment in RFID technology could be great. Except for all 

the investments and all the set-ups you need to do, we could do stock checks a lot easier. If 

you could scan a box and it matches with the label faster. Money saver. For stock-control it 

would be a great help and save a lot of time (Respondent 5. 2018). 

We were always told that RFID technology would not work for us. But some experienced 

people came in and did some tests that showed us that it would be good for us. With the gate 

the hit-wave would be 100%. The test went very well. If we do troll picking because we do 

need to scan the boxes from all sides because of the way our products are packed. This would 

also eliminate the second check for unpacking in our DCs (Respondent 5. 2018). 

Almost all of today’s work in Gimo is automated. This means that the rate of error gets 

minimized by far comparing to other manufacturers and production sites both internal and 

external were the same kind of work is done manually. This makes the shipments coming in 

from Gimo into one of the most reliable shipments from manufactures that are coming in to 

the distribution enters. Gimo isn’t the only production site that is that automatically in its 

work, but it is one of the most modern production units that there is. 

The rate of error is one of the biggest concerns at the DCs when you doing the picking and 

packing of both incoming and outgoing goods. Today the internal suppliers have to count the 

products by hand. 

The problem today that we see in our DC’s is that it could be difficult to get our products in to 

our storage fast enough this is because of damage barcodes and the information about the 

deliveries could be wrong because of the manually work when we load, count and scan the 

goods (Respondent 3. 2018). I think that the best level for RFID technology would be on the 



 

32 
 

half-cassette. Because if we put it on the products then the customers have to be able to read 

the tags to gain out of it (Respondent 3. 2018). 

Am I happy with today’s work? Well we’re always looking at possibilities to improve and 

optimize the work and costs. We’ve done a lot of studies for new ways to work with. All 

though todays work is manually the new ways of working and the new technologies needs to 

meet Sandvik’s guidelines and criteria’s. RFID technology is one option that we’ve been 

looking at (Respondant 6. 2018). The only problem that I see with RFID technology and that 

we are concerned about is that most of our products contain metal which could prove to be an 

obstacle for us (Respondant 6. 2018). If we could get customer information in the RFID-tag 

all the way from production to end customer then we could trace it all the way throughout the 

whole system. If we could find ways to make our process better we will change it. We would 

like to atomize the inbound. But this will only work in product level I think. We still need to 

break down the pallet. If we take a normal pallet there is a number of cassettes on it that have 

different products so someone always going to have to open it. We can make it faster but we 

still have to touch the cassettes. I think that the winning of it will not be in inbound, but later 

in the flow (Respondant 6. 2018). 

There are a lot of things that are done manually today in the DC’s. Some of those steps could 

be more automized with a more modern and advanced technique. We would like to be able to 

trace the goods all the way from production to distribution center. We also have to think more 

in the customer’s perspective than we do today (Respondent 4. 2018). We do have some 

unnecessary steps within our work. This could be changed with RFID technology or any other 

more advanced technique (2018). 

 

Sandvik also produces special products after customers’ requests. These products are called 

MTO-special. These products are made in the production units and then shipped to the DCs 

were they find out where the product is going and then send it to its right location and end 

customer. By using RFID technology they could get a lot of help here to find out the products 

origin, weight, and quantity and end customer location in one scan. Today you have to do all 

of these steps separated. The biggest problem today is worn out barcodes which makes it 

difficult to scan. Here RFID technology could be a big saver in time both for the workers but 

also the customers who can get their special products faster to them. 
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Sandvik is divided into different smaller internal companies who are selling products between 

them. Used products are often sold back to the distribution centres and from the distribution 

centres they get sold back to the production units to get recycled. 

 

5 Analysis  
 

The following section the authors will analyse the questions of the study by setting it against 

the theory developed during the work. This information is countered by the company's 

empirical significance that is weighed into the study's questions. 

 

 

5.5 RFID for the organisation 
 

Today, Sandvik has already mentioned a process in the inbound flow consisting of very many 

steps. RFID technology is well-developed technology that can create an opportunity to change 

the process by avoiding several of the steps that are constantly being repeated in the process. 

The recording steps are now manually made using the human factor and a handheld computer 

that is registered against a barcode. With the huge amount of products being registered by 

manual work against the barcode, it rendered in a longer workflow at the distribution center 

compared to what RFID technology would mean. This because the RFID technology provides 

a much more automated process and most of the steps can be done by reading only using the 

RFID reader. 

This manual work is in the form of administrative costs which include order receipt, order 

handling, transport planning and delivery notice that occurs in the business. The step that 

occurs in today's operations has meant that the authors chose to call "Inbound-Shipment", 

which is an administrative step of the goods reception that is part of a lot of manual work. 

This part works a lot with registering and managing documents for customs purposes. This is 

entered manually in the Kewill computer program, which is then sent for approval. Inbound 

shipment also fills in other information, such as supplier, number of packages, weight, 

shipping page and date and time when the material was received. This is part of the process 

that requires much administrative work that the authors can see minimized and simplified 

using an RFID tag. 
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5.6 MTO-special 
 

Today Sandvik have their own flow for special products, this flow is called MTO-special. 

This flow contains custom made products that goes through their own flow from production 

units to the distribution center on to the end customers. In the MTO flow the employees have 

to weigh, measure, look up country of origin and where the product is going manually. By 

using RFID technology they could get a lot of help here to find out the MTO-special products 

origin, weight, quantity and end customer location in one scan. Today you have to do all of 

these steps separated. The biggest problem today is worn out barcodes which makes it 

difficult to scan. Here RFID technology could be a big saver in time both for the workers but 

also the customers who can get their special products faster to them. 

 

5.7 Manual work 
 

The strategic planning of inventory management is something that works well for Sandvik in 

the inbound flow. The difference with today's barcode technology is a more demanding 

manual work, but its handheld computers that scan the products are strategic in planning 

storage locations. Likewise, when looking at inventory balances, it is currently well-

considered as it works. However, there is a greater risk of inaccuracies about this as already 

mentioned in bar code work. RFID technology in that case would work better and provide 

better conditions for the correct inventory balance. 

It is, as already mentioned, that there is currently a lot of time of constant repetitive work. The 

human factor is a workforce that can be burdened by human errors where the system can fail. 

This is a negative aspect that may affect inventory balance and future production to meet the 

correct inventory balance. However, this can be corrected by carrying out any inventory in 

stock. The timeline of the process containing an RFID technology in comparison with human 

registration is predominantly RFID technology a faster option. Something that will be 

discussed later is the question of how the case company can place its RFID technology at 

what level (pallet, cassette or product). 

At Sandvik today they ship most the products in half-cassettes. On these cassettes they attach 

barcode labels manually that they then scan manually. This takes up a lot of time for the 

company and its employees. They pick and pack these cassettes manually and then put them 
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away on the shelfs manually. To get rid of some manually work the company could adopt 

RFID technology. For this case and the type of products that are being handled by Sandvik 

then RFID technology on the half-cassettes would be the best option for reducing manually 

work. Putting RFID technology on the cassettes would be best because if you put it on the 

pallet then you can’t put in as much information as you need to effect the work in a positive 

way and if you put it directly on the product then it would be much more expensive and the 

customers would have to send back the boxes for the products or Sandvik would have to kill 

and erase the information and data on the products to secure that rivals and competitors 

doesn’t get their hands on the information and data from Sandvik. 

 

5.8 Sandvik internal companies 
 

As Sandvik is divided into the majority of companies internally and products are purchased 

and sold between production units and distribution centres, most shipments and deliveries are 

made there between. Today, there are manual jobs between them to administer these 

transports and purchases between the internal companies. In order to avoid this and facilitate 

the entire organization as a whole, the RFID tags can also be used in the process that goes 

back from the distribution centre to the production unit to use information about the content of 

the transport. With the help of RFID technology some of the manual and administrative costs 

could be reduced. 

 

5.9 Process benefits with RFID 
 

RFID is a great technology when it comes to help companies with their supply chain work. 

We see a lot of bigger companies and organizations adopting the technology to help them get 

more efficient and atomized with their work. An example of a greater company adopting 

RFID technology into their work in hope to get more cost-benefits is Walmart (Singer. T. 

2003). 

Singer (2003) means that 50-80% of the storage costs could be lowered by 10% with the help 

of the RFID technology. This means that the companies adopting RFID increases their 

chances of getting more cost-efficient within their work and work-processes. RFID will most 
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likely replace all barcodes in the future as it keeps on growing. Walmart have already 

demanded their suppliers to get RFID labeled with their products. Since RFID is such a smart 

and efficient technology it can really help companies and organizations to increase their 

performances in inventory and stocking. This opens up opportunities for better 

communication and to improve the work with inventory balances. RFID also helps you to get 

an automated calculation with the stock order and balance. The fact that studies shows that the 

RFID technology improves the inventory management from 67% up to 100% for most 

companies and organizations tells us that RFID is a technology that makes a good investments 

for companies willing to take the chance. The technology does require some investments but 

will lead to significant savings for those who uses it in a good way. This does improve 

companies and organizations business processes in a great way for both themselves in time 

savings but also for their customers (Transformation Tools. 2017). RFID technology can 

create a higher value in a workflow, not only on the producing side, but also the consuming 

side of it all (Sabbaghi & Vaidyanathan, 2008). 

 

6 Discussion 
 

The following section the authors will discuss the work that’s been done and the work that 

Sandvik is doing today. This will be compared to the theory that’s been collected during the 

work. 

 

6.5 RFID against automated work 
 

RFID technology is a great way to track and identify specific products (Han. Ti. 2008). 

Sandvik, which has an extremely wide range of many different products, can definitely find 

benefits from the technology. What matters is what the value this gives to the price of using 

the technology. The technology is very easy-to-use and can be read wirelessly by using the 

tag using the battery-free tags. (Juels. A, Rivest L. R, Szydlo M. 2003). Other benefits the 

authors can see of RFID technology in heavy industry is its resistance to external conditions, 

unlike a barcode. (Ni, L, et al., 2004). 

 

 

https://www.intechopen.com/books/designing-and-deploying-rfid-applications/using-rfid-technology-for-simplification-of-retail-processes#B13
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RFID technology can realize this simplified process by providing the information given in the 

tag, which, with the help of the reader, delivers the information to the computer system 

directly using EDI (Electronic Data Interchange) that integrates information between 

computer systems. Once the information is sent to the computer automatically, the work and 

the manual work of entering information will be simplified. Finally, only one manual work 

needs to review and approve the information sent by EDI to the computer system. 

 

RFID technology could in the MTO-special flow contain all the information about the product 

that is necessary. Today all of the information must be found manually. RFID technology 

could save time and make it more automated. 

In an industry case like this case there are a lot of different products, the RFID tags are 

technically built because if there are multiple tags in the area, it is encoded individually. There 

is no disturbance to having one or thousands of tags in one layer. It is an advantage to be able 

to identify exactly what is specific to that product category. The fact that RFID technology is 

an interesting way of working in warehouse and industry, says itself. The aspect that is 

important for discussion is how profitable it is financially. Identification technology is a very 

fast-read method that can reduce a number of steps in the process. According to (Want. R. 

2005), the technology is more advanced than bar code technology. In the more advanced 

technology, a larger content of information can be coded in the tag. This information may 

then accompany the product and assist the warehouse staff as a way of registering, finding 

storage and a stock balance tool. Wang (2005) also believes that RFID technology is a very 

costly way of working when compared to barcode technology. Bar code technology has been 

a more common and more appropriate workplace in the manufacturing industry recently, 

despite the fact that technology is constantly evolving. The simpler working method of bar 

codes is, according to Want (2005), a more cost effective way of working in general. 

Thereafter, of course, there are limits to what is recouped by the lower cost proposal. It is 

obviously a balancing that must be done based on the two approaches. Other aspects that 

cause this limitation are if the barcode has been destroyed by wear or the barcode becomes 

difficult to read due to nearby objects. This clearly shows that both ways of working bring 

pros and cons. Basically, the cost issue will feel decisive based on the deviations that occur in 

the current mode of operation. 
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6.6 Integrated computer systems 
 

EDI is a possible technology for processing and integrating data between RFID tags and 

computer systems. This is today a useful system for companies that want to integrate 

information between systems. This system can be built according to its usefulness and based 

on the desired workflow look. All parts like order invoice and storage systems and other 

information are something that can be integrated and become fully useful in the work process. 

The requirement to use the system is that it is relatively standardized work methods in the 

process, which the authors consider the current work process. (Fredholm, P. 2002). 

 

6.7 RFID a faster and more systematic way of working 
 

Internal suppliers can now also check all products before they are sent to DC from the 

production units. This takes up a lot of time and labour at the suppliers, which today results in 

a longer working process with manual work. This can be addressed by implementing a more 

technology-based workflow that automatically helps count the number of products or 

cartridges.  

 

6.8 Customer in focus 
 

Eldahl. B, et al. (2013) believes that deliveries to customers are of the utmost importance to 

reach the customer quickly and on time, especially for Sandvik, which sells a lot of 

production equipment in the form of tools and more. Therefore, it will be very important for 

fast processes and short lead times so that customers do not have to stand still with their 

manufacturing. Fu. H, et al. (2015) believes that there are four key factors to get the 

maximum effect of RFID technology. These factors meet customer requirements and 

specifications, share current information, deliver benefits in deliveries, and reduce the number 

of errors that occur. 
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6.9 Implementation of RFID 
 

Implementation of RFID technology puts a great deal of focus on change in the work process. 

The technology will change several parts throughout the chain, both at the production unit and 

in the warehouse operations. Spontaneously, it feels like a very long implementation time to 

make it work, but if it were a cost-effective solution, it could be a very well-developed work 

process that creates benefits throughout the chain. In any case, cost-effectiveness will be the 

major issue of value creation. To any RFID technology system, it will be necessary to have 

readers who register each tag. After this, it will be necessary to have RFID tags to be attached 

to either pallet, cartridge or product. As already known, Sandvik has an incredible variety of 

products, which means that if each product has an RFID tag, it will cost a lot of money in the 

long run of just the tag. This can of course be limited to implementation on pallet or product 

level as needed. 

By implementing RFID technology at cassette level, you can cut down the number of manual 

steps and the amount of manual work significantly, unlike if you were to implement RFID 

technology at pallet level. At pallet level, you do not get as much information as necessary to 

remove manual steps at work when it comes to unpacking the products inside DC. 

 

At cassette level, there would not be required as many RFID tags as compared to product 

levels, which will be a cheaper implementation.  

According to Jones. E. C, Chung, CA (2008), RFID technology can be advantageous in an 

industry where goods count and are recorded several times from manufacturing to storage 

shelves. RFID technology is a tool for quickly registering the goods in a short period of time. 

According to Baysan. S, Unfortunate. A. (2012), businesses investing in RFID technology 

should create or find the conditions for all parts of the business to be able to utilize and work 

with the technology. This creates an enhanced efficient management and generally makes a 

more efficient flow. In this case, the technology can be integrated between the production unit 

and the distribution centre to increase the communication of what is going away and what is 

planned to arrive. This can provide the prerequisite for planning what is expected to arrive in 

DC and how to handle this on arrival. This ultimately provides a faster flow through RFID 

technology, and information about the products from different parts of the process can be 

shared between involved parts in the inbound flow. Parts of the flow can, through this, get 

more information about movements, balances and shipping transports and more. 
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6.10 Different forms of identification sources 
 

Active RFID technology sends out signals constantly about where the product is located at all 

times, versus passive RFID technology is more about where the tag was last registered. For 

the active RFID technology, a constant power source is required for it to work. This kind of 

RFID technology is not designed for a precise indoor location, but a more general storage site 

dies the product has been registered. Active RFID technology is more costly in the cost case 

compared to passive RFID technology. The active RFID technology also requires that more in 

the supply chain such as the external transport companies also use the same technology and 

are interested in implementing this. Active RFID technology is more like a constantly updated 

GPS system to identify, for example, where the shipment is transporting the product. This is 

widely used in logistics to track load carriers during transport. (Jonsson, P 2008) Active RFID 

technology increases the cost much higher compared to passive RFID technology, therefore, 

active RFID technology is not felt as an initial step. Therefore, the passive RFID technology 

becomes a more cost-effective choice. This kind of RFID technology requires no battery or 

any other direct power source to work. This method is well developed to work in small tags 

like, for example, Self-adhesive label. This could fit very well into operations. Today, 

Sandvik has the ability to activate and deactivate when you no longer want the tag to work. 

The tag is so simple that it works without a connected power source. (For 2005). Passive tags 

have an unlimited lifespan, but instead become more limited in terms of information 

compared to the active RFID tag. (Ni. L laui 2004). 

The QR code is some study writer does not consider useful for Sandvik in their inbound feed. 

This because it is a barcode that does not fit in a purely inventory manner and in the large 

stock management that takes place in the flow. The QR code is a barcode that is very easy to 

read to access information encoded with the product. It is rated to contain up to 100 times 

more data than a common barcode can take. At the time of the scan, a lot of information can 

be provided, but the barcode is a better complement to Sandvik's business against stocking 

and registering each product. The QR code is more useful for product information towards 

consumers who usually use the product, this is not something we address in this study in its 

inbound feed. (Kieseberg 2010). 

Registrations and relocations of products comparing passive RFID technology and barcode 

technology work almost the same. There is no real-time location of where the product is 

located, but it is where it was last registered using the RFID reader or barcode reader. RFID 
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technology is even a smarter choice because it does not require manual work to register the 

product. The traditional barcode technology requires manual work with barcode reader for 

registration. 

 

6.11 RFID in a process flow 
 

RFID is a technology that can help companies to improve their workflow and processes that 

they’re working with. More and more companies are adopting RFID because it does help 

them to get a more competitive advantage when they get rid of some manually work and at 

the same time improve their inventory management. More and more companies are 

demanding their suppliers and retailers to get the RFID technology. Companies like Walmart 

for an example. This is something that they do to get a higher cost-benefit. As Singer (2003) 

says 50-80% of the storage costs could get reduced by at least 10% by requiring RFID 

technology and adopting it into their workflow and work processes. This means that although 

the cost is high for adopting RFID the savings and winnings that you make in the long run 

adds up to the losses in time. By increasing the performances in inventory and stocking 

companies and organizations get more competitive advantages on the market. The RFID 

technology also helps companies and organizations to get a better communication. This is 

both internal communication between the different departments and employees as well as 

external out to the customers, suppliers and retailers. Communication helps to get a better 

process flow from inbound flow to outbound-flow. Studies show that RFID improves 

companies’ inventory management significantly (Transformation Tools. 2017). This tells us 

that RFID technology is improving companies and their workflows and processes. 

 

7 Conclusion 
 

RFID technology is a good and established method of tracking and identifying products. 

Practically, technology is a developed and proven solution that can be used by industries to 

take advantage of identifying and simplifying the workflow process. Today's work process at 

the casualty company is today a longer work process than could be realized using RFID 

technology. The process can develop, reduce as well as remove some steps in the process with 

an RFID technology. The steps in process flow can decrease by 46% when introducing RFID 
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technology from what the authors could see. The steps today take place with the human factor 

that is scanned with a lot of work is not the thought of removing the business without using 

that resource in a more value-creating way in the process and flow. 

The working momentum, called Inbound Shipment, at the casualty company, has several 

advantages that can be utilized using RFID technology. By identifying and reading the 

information in the tags, this information can be transferred directly to the computer with EDI 

that sends integrates the information. Here information can easily be shared between the 

systems and the workflow can work more systematically. The manual work can be minimized 

and replaced with the review and approval of the information shared with EDI. 

Even the special-purpose flow (MTO-Special), with RFID technology, can save time in most 

workflows. By inserting the information into an RFID tag, the business can capture the 

information by reading the RFID tag instead of today's working methods, measure and weigh 

and more. 

Although thousands of RFID tags are located in the same area or the same layer, these are not 

disturbing to each other. These are individually encoded and work very well near you. This is 

useful in the case of identifying just what is specific to each individual tag. 

RFID technology can create a great value for industrial businesses, technology is a fast and 

efficient reading method for registering and managing materials and products in comparison 

to the traditional barcode principle. In general, more information can also be encoded in an 

RFID tag compared with a barcode. The information can be a support and aids throughout the 

process to help both manufacturers and warehouse staff. RFID technology can be a useful 

method for warehouse staff to find inventory and track inventory balance. The barcode is also 

limited because it can be difficult to handle in terms of reading due to code wear. An RFID 

tag can withstand more in external conditions and is much easier to read. 

The whole of an RFID technology system in the inbound process is not about reducing the 

number of services. Through an RFID technology system, you can spread resources in a more 

efficient way within the business if you see it in a competitive way. When the inbound 

process can be reduced and streamlined, one can allocate resources in using these more value 

creation towards customers, i.e. against the outbound flow. The time that is reduced in the 

inbound flow can instead work out more and more on outbound flow to streamline and work 

more towards customers. This may not be necessary tomorrow or the day after. Without RFID 

technology, it is a solution in the long run when the competition needs become higher and the 
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market situation changes. RFID technology can be a way of competing for customers at a new 

level. 

The RFID tags provide a good overall solution and cover the value and change in the process 

can be reduced by administrative costs that are included in the flow. 

The conclusion of making sure the value becomes clear what it would cost to introduce this 

and have the technology active in the work process. 

Today’s flow of the inbound-process 

Today’s flow contains thirteen steps at the inbound process. We are not allowed to map them 

out and go in to the depth of them to describe them. But if you look at picture 7:1 you will see 

our suggestion of how the flow could be cut down to seven steps. These steps are just our 

suggestion of what we found to be the best way to save time and money. But this doesn’t 

mean that Sandvik themselves can find a better process to work with and save more time or 

money when they look in to the process in a deeper way. 

Possible flow of the inbound-process with RFID technology 

 

Picture 7:1 - Possible flow with RFID 

 

EDI technology enables companies to process and integrate data between RFID tags and 

computer systems. Integrating and using an EDI system can create a very high value for a 

company that utilizes it properly. It is a system that helps companies integrate the information 

that they have and get in between the different systems that you have and make use of. The 

system can easily be built up according to how to use it and according to what work process it 

intends to use. In this system, you can integrate and work in the warehouse system, the order 

invoice process and all other information that you want to benefit from in your work 

processes. Today's work at Sandvik makes it possible for them to standardize this technique. 

And this is considered to be fully possible in other heavy industries. 

All the information that they today have in different barcodes could be put in to an RFID-tag. 

The only problem with RFID technology today is the cost. RFID technology will help the 
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company and its employees to keep track of the inventory in the storage with just one scan 

instead of several unnecessary steps that they now take. Usually the staff knows which 

department and which shelf the product is to be placed in. This is also available as an aid from 

the information in the reader in which shelf the product is to be placed in. 

When work at a company is far too manually and repetitive at the same time there is a high 

risk of mistakes and mistakes, it belongs to the human factor. People get tired and don’t stay 

fully sharp in the head all day long. Also, habit can cause a person to forget what you do and 

think that you have already done what you should do when your work is repetitive. The 

human factor may have negative aspects and parts that can easily affect a company's 

inventory and future production, with the goal of filling a certain stock inventory quota. 

Inserting RFID technology into its system and working methods can be of great importance 

and may prove to be very successful in the end for a company. Especially companies in 

heavier industries. Registering products with RFID technology versus scanning by hand in 

several steps can save you a lot of time and cost for companies, but also reduce human 

mistakes. An RFID chip can contain much more information than a common barcode and is 

not affected by as many factors as a barcode can do. The human factor is included here. When 

you have to scan several different steps by hand, you may miss a step and a scan. With RFID 

technology you can get all these steps in one step and thus do not miss anything. A company 

like Sandvik, which is divided into most internal companies, where you buy and sell products 

between the production units and their distribution center, are the most deliveries and 

shipments between the internal companies. With RFID technology, the manual work between 

these internal companies for administration of purchases and transportation can be greatly 

facilitated. This smart technology can save you a lot of administrative work within the 

company. The RFID tags can be reused when returning products to the production units and 

the data in the tags can then be reused and information about the product sold back can easily 

be updated and save time instead of creating new barcodes and scanning them step by step. 

The only problem with this is that if the tags can be bought in to a low price then the cost of 

the work needed to reuse them could be higher than the cost of buying new tags. The internal 

vendors now also check all products before they are sent away, using RFID technology, this 

step can be removed and you do not count on just everything without having all the info you 

need in the chip. This would save a significant amount of time for the company as it could 

focus on other things in production. 
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Keeping deliveries to customers and having a hundred percent customer satisfaction is of 

utmost importance to all companies. You will be able to reach out to customer with deliveries 

quickly, while simultaneously meeting customer satisfaction as well as strong 

competitiveness. Quick processes and short lead times are important in this regard and RFID 

technology is something that can help lead to this. When the maximum effect of RFID 

technology is, it will benefit the company that chooses to implement this tool and this 

technology. 

 

Implementing RFID technology may require a major change in a company's work processes 

and put this in focus. But it is also something that can benefit the company very much in the 

long run and prove to be extremely profitable. The technology is something that will change a 

lot of things within the company's chain if you choose to introduce RFID technology as well 

as production units such as warehouse operations may need to change working methods and 

think in many areas. Implementation time may take time for some companies that choose to 

introduce RFID technology, but after getting it done and getting it into their processes, it will 

most likely prove profitable in the long run. In order for RFID technology to work in the 

chain, it is also necessary to provide readers that support this technology, but most companies 

that already use barcode reader can usually develop these and make them read RFID 

technology. 

In Sandvik's case, the authors have realized that it would be most favourable for the company 

to have RFID technology at the cassette level. This is because you can shorten several of the 

manual steps you make today. This can save a lot of time for the company on the inbound 

page of the distribution centre, which can also lead to more time focusing on outbound 

towards customers when shipping ships. As Sandvik has such a large amount of products that 

are manufactured and shipped daily from the production units, it is considered an overly 

expensive expense to introduce RFID technology at the product level. Installing RFID 

technology on pallet is also fully possible, but this would not benefit the company in the same 

way, but do not miss the manual steps that you have today and which can be seen as 

redundant. 

A possible future automated layer would be extremely beneficial to RFID technology, which 

would result in the maximum capacity of RFID technology being obtained if you chose to 

introduce it. You will now also benefit from RFID technology and, in the long run, earn it 

even if it would be a big investment to start with. 
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RFID is a technology and tool that helps quickly scan and register goods and products in large 

quantities and loads. RFID technology creates a more efficient flow and more efficient 

handling of goods and goods that are both shipped away but also received. RFID technology 

is also introduced in many cases to facilitate communication of what is sent between different 

devices, in this case between the production unit and the distribution centre. This creates good 

conditions in planning the work to be performed and the work that will be required daily. This 

provides a more efficient flow thanks to RFID technology and its information stored around 

products and deliveries.  

There are different types of RFID technologies, active and passive. Active RFID technology 

continuously sends signals about where the product is located while passive RFID technology 

can only be read by contacting a reader in a few meters. Because active RFID technology 

requires a power source that continually supplies energy for it to work. Active RFID 

technology will be an overly expensive and unnecessary investment, as most suppliers do not 

have any readers in their trucks to track the product. Therefore, in this case, it becomes 

passive RFID technology that will be most suitable to implement. But one has to keep in mind 

that the future looks bright on the technical side and active RFID technology may be relevant 

within a few years. Then passive RFID technology is a good start right now to get in mind and 

workflow in a company's flow and organization. Passive RFID technology also becomes a 

much more cost effective choice for the company. The passive RFID technology tag can also 

be unregistered and cleared if you do not want a competitor or customer to know what type of 

data you store in the tags. Passive RFID technology has an unlimited lifespan and can be 

reused on products over and over. QR-code is something that may be relevant to some 

companies in their work, but when it comes to storage and, above all, companies in heavier 

industries, it does not feel optional. This requires a smarter technology that can store 

significantly more information. QR-codes and barcodes have a limited amount of data that 

can be inserted into the tags and labels but RFID technology has almost no limitation when it 

comes to numbers. Some of the RFID technology tags have memory limitations but even in 

these you’ll get more data into them then you get in QR-code and barcodes (Sunesson. B. 

2018). 

RFID technology is considered to be the smartest and most effective technology and solution 

to enter a company's flow of goods and products, as well as for storage and transportation. It's 

a technology that will initially cost a lot of business, but in the long run it will prove profitable 

for proper use. 
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What we found out is that Sandvik can save about 46% of their manually work processes in 

the workflow in Holland. Now the company itself may find other ways and other steps that 

they could take away and save work with.  

The RFID technology does help companies and organizations to improve their process flow 

by making the companies more efficient and automated. This helps them to improve their 

communication and at the same time helps them to get more cost-benefits and to increase their 

inventory management. The fact that manually work could be taken away with RFID 

technology the companies can get more automated and take a step into the future. More and 

more companies are adopting RFID technology in to their processes to get more competitive 

in the markets. We can see Walmart as a great example of this. Storage costs can get reduced 

with the help of RFID technology. 

 

7.5 Future research 
 

Future research about RFID technology may be to look deeper into how RFID technology 

affected companies that introduced this, how their employees, suppliers, freight forwarders, 

customers, processes, and competitors in the market benefited from the technology. You can 

also look at the result RFID technology has given businesses. Having it through in a positive 

or negative way is an important question to ask. Companies interested in seeing how RFID 

technology affects their business may possibly implement it in a small-scale feed to be able to 

analyze the value-raising factors that arise. From this, we can weigh the cost and resonate 

around the value-raising factors. 

 

Another aspect of researching the subject is if a workflow without RFID technology that 

contains possibly more steps in the process comparatively with shortened workflows with 

RFID technology, shows how actual working time differs in time between working methods. 

In future research you can time the different steps within the process to maximize your 

outcoming result when calculating if the result will be positive or negative. 

 

RFID technology is today an area with very limited research and practical studies about. This 

can complicate research on this. However, there is a growing trend of RFID technology being 

used and implemented. More and more companies implement this tool within their operations 
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now that the prices begin to drop in the market. However, this does not mean that research 

and studies around this area have increased at the present time, but for future research may be 

the case with RFID technology and studies around it. 
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9 Appendix 
 

9.5 Interview questions with Special Projects/Customer Service 
 

 Describe your work and the tasks that you have today? 

 How does the company work today with the identification of products and material? 

 Do you see any advantages and disadvantages with today’s work? 

 How do you think that the operation works today? 

 Do you think that a more advanced technique would improve and simplify todays 

work within the operation? 

 If so, then in what way do you wish that the operation gets more simplified through 

advanced technique? 

 How do you look at RFID and the possible opportunities that it could bring to the 

operation? 

 How do you think that RFID would work compared to today’s technique? 

 Do you see any possibilities with RFID? 

 Would it be a good idea to look at RFID from stock to stock transfer? 

 Do you see any risks in implementing a new system in to the operations? 

 Do you have the opportunity to identify and following a product through the process 

from factory to DC? If so, how? 

 What do you wish to get out of this project? 

 

9.6 Interview questions with Global Category Manager Packaging 

and Label 
 

 Describe your work and what your main tasks are today? 

 In what environment does the products get transported? 

 How does Sandvik’s picking and packaging look like today? What are your thoughts 

about the work with picking and packing? 

 What are the routines with today’s work with scanning and sorting the products in 

warehouse and production? 

 What gets documented with picking and packing? 

 What can you tell us about today’s lead time with picking and packing? 

 From your perspective, how do you look at implementing RFID in to your systems 

and processes? 

 What advantages and disadvantages do you see with today’s work? 

 Do you see any bigger winnings with investing in RFID? 
 

9.7 Interview questions with Process Owner Source DC 
 What is your role in the company? 

 Describe today’s inbound flow? 

 Do you see any advantages and disadvantages with today’s work? 
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 How can you follow today’s flow? 

 What things would you like to improve with today’s work and processes? 

 Do you have any experiences with RFID from before? 

 Would a more advanced technique improve your work? 

 What should we think about with our work? 

 What would you like to get out of this study? 

 

9.8 Interview questions with Special projects OTD 
 

 Describe your work and the tasks that you got today? 

 How does the company work today with the identification of products and material? 

 Do you see any advantages and disadvantages with today’s work? 

 How do you think that the operation works today? 

 How does today’s routines with scanning of the products work? 

 Do you see any advantages and disadvantages with today’s scanning process? 

 How do you look at RFID and the possible opportunities that it could bring to the 

operation? 

 We understand that you’ve done some tests with RFID in the DC. What did you find 

out about tests? 

 What are your experiences with RFID? 

 How does todays process flow look with products coming in from production to the 

DC’s and out to customer? 

 How do you wish that the process flow would look like? 

 What do you wish to get out of RFID or other technique options? 

 Do you see any risks with implementing RFID or any other technique in today’s work 

and systems? 

 Could a more advanced technique simplify your work? 

 What information do you want to be read on the product? 

 What exactly do you have on the labels today? 

 

9.9 Interview questions with OTD Manager  
 

 Tell us about your work? 

 How long have you worked with this? 

 How do you think that today’s workflow within the DC’s work today? 

 Do you see any possible changes that can be done within their workflow? 

 Do you see any advantages or disadvantages with today’s work? 

 Have you got any experience from RFID? 

 Do you see any risks in implementing RFID or any other technique? 

 How do you look at the DC’s and their workflow within them in five years’ time? 
 


