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Abstract 

Title: Improving the Processes in a Warehouse 

Background: For warehouses to perform as efficiently and effectively as possible, 

helping companies maintain a high service level and react to market changes, 

continuous improvement is necessary. This is achievable through amongst other 

methods, the analysis of operations to identify wasteful activities and eliminate 

them.  

Purpose: This paper, through a thorough description and understanding of the 

current outbound processes at Company N, seeks to identify any wasteful activity 

and what might be causing such wastes. Furthermore the paper shall seek to 

make recommendations for reducing or eliminating wastes identified.  

Research Questions: 

What wastes can be identified in Company N’s outbound processes and why do 

they occur? 

What recommendations should be made for reducing wastes at Company N? 

Method: This research is qualitative in nature carried out using a deductive 

approach. Primary data was gathered mainly through observation and semi-

structured and unstructured interviews with the goal of gaining as deep an 

understanding of the processes as possible. Secondary data was also gotten from 

multiple sources within the company. Contemporary tools and techniques like 

Value Stream Mapping and Gemba (observation at the place of work) were useful 

in identifying wastes; meanwhile the 5 Why’s questioning technique was used for 

finding the causes of wastes identified. Benchmarking was also used as a means 

of sourcing ideas and proven standards of performance. 

Conclusion: The research identified five main wastes including waiting, travelling, 

unnecessary motion, defects and processing. The main causes of the wastes 

include the use of manual verification during processes, limited use of batch 

picking, the absence of lifting aid and dissatisfaction amongst workers. The report 
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makes recommendations including change of handling equipment and operating 

procedures to accommodate automatic verification of locations and items, as well 

as better usage of batch picking. It is also recommended to swap the location of 

certain articles and introduce marketing analysis to reduce travelling. Finally, 

recommendations are made for counteracting worker dissatisfaction such as a 

proposed improvement report, an appraisal system, more cross training and 

internal personnel development.   

Key words:  Value Stream Mapping, Warehouse processes, Warehouse 

management, Lean warehouse, Benchmarking, Location of articles, Gemba, 

5Whys. 
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1. Introduction 

The introduction chapter presents the background information on the case 

company and the market overview. Moreover, challenging issues faced by 

the case company are addressed in the problem discussion. The chapter 

ends with the formulation of research questions. 

 

1.1 Background 

The case company of this paper is a warehouse and distribution center located in 

Sweden referred to as Company N. Company N is responsible for storage and 

delivery of household appliances and consumer electronics in Norway, Denmark 

and Finland. Company N operates a 60 000 sq. meters warehouse for serving its 

customers (See appendix A). According to the Head of Logistics (2015), Company 

N experiences seasonal demand for its products with a low season from spring to 

summer and a high season from fall to winter; the Head of Logistics also stated 

that operating cost is high and all the warehouse operations are performed 

manually.  

As of April 2015 Company N had over 3500 different stock keeping units (SKUs) in 

the warehouse divided based on their volume into 5 product families (H, B, C, D & 

E). Small SKUs (product families H and B) are stored in pallet racks, while bigger 

SKUs (product families C, D & E) are stored on the floor. The company is striving 

to reduce operating costs, paying close attention to the possibilities of reducing 

labour costs (Head of Logistics, 2015). One way of doing this, according to the 

Head of Logistics (2015), is to introduce some degree of automation into the work 

process. It is also believed, that there exist possibilities of reducing costs by 

eliminating unnecessary activities and utilizing the current space in a more optimal 

manner. The authors of the paper are tasked with proposing measures for 

improvement of processes that could lead to lower costs for the company. 
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A contemporary method for reducing operating costs in organizations is by 

continuously improving operations and implementing up-to-date techniques. 

According to Martin & Osterling (2014), the attention of both academics and 

practitioners in the last few decades as concerns operational improvement has 

been mostly directed towards Lean. The focus of Lean is continuous improvement 

through the elimination of waste; waste could be generally defined as using, 

consuming, spending or expending of time and resources in a careless or 

thoughtless manner (Nash & Poling, 2008). Liker & Meier (2006), consider waste 

to represent any activity that doesn’t add value to the customer. Lean concepts 

and tools are increasingly applied in warehouse management aiming at elimination 

of waste, increasing value-added activities and equipment and labor flexibility 

(Mulcahy, 1994). Hines & Rich (1997) as well as Martin & Osterling (2014) 

distinguish between two types of waste. The first type of waste is non-value adding 

activity, also known as pure waste; it refers to activities that add no value to the 

customer and are not necessary as support activities for other value adding 

activities; examples include damages, errors, producing more than demand and 

holding excess inventory. Such waste should be eliminated immediately. The 

second type of waste is necessary non value adding activity; it refers to activity 

which adds no value to customers but is necessary for the company to continue to 

do business. According to Martin & Osterling (2014), the goal with the second type 

of waste is to reduce it as much as possible if the system of working cannot be 

changed.  

 

In order to eliminate waste, organizations must be able to first identify that waste 

exists, understand what type of waste it is and what is causing the waste. Value 

Stream Mapping (VSM) is a lean tool used to visually map the flow of production, 

exposing wastes in the current processes and providing a roadmap for future 

improvements. It possesses strategic importance because of its holistic approach 

of visualizing and analyzing processes: from the supplier to the customer (Forno et 

al, 2014). During VSM, the mapping team is supposed to go to the ‘Gemba’ at 

least twice; ‘Gemba’ is the Japanese term for the work floor or the place where the 
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actual work is taking place (Martin & Osterling, 2014). Furthermore, Bilcheno & 

Holweg (2009) state that western management approach to problem solving is too 

often far removed from the place where the work is actually occurring as compared 

to the Japanese approach. The authors advise that going to the Gemba, combined 

with a systematic questioning approach, such as the 5Whys, would greatly 

improve problem understanding. It is said that asking why five times is usually 

sufficient for uncovering the root cause of a problem (Bilcheno & Holweg, 2009). 

Once the root causes of the problems have been identified, countermeasures can 

be implemented. While ideas for tackling the root causes could be internal, it is 

possible to look externally into the activities of competitors or other actors with 

similar processes for comparisons and ideas on best practices through the process 

of benchmarking (Hackman et al, 2001; Frazelle, 2002). According to Bartholdi & 

Hackman (2014), benchmarking in warehousing is a way to compare a warehouse 

not with an ideal but with an actual warehouse as a means of suggesting 

standards of performance proven to be achievable. Such standards can thus form 

the basis of ideas for improvement. 

 

VSM has traditionally been applied to manufacturing operations, and in the last 

decade to service, knowledge and information settings (Martin & Osterling, 2014). 

It has been identified as a valuable tool for developing and implementing lean 

improvements in warehouses (Garcia, 2003). However, there has been limited 

application of VSM in warehouse environments (Dotoli et al, 2012); this presents a 

research gap that this paper contributes towards filling. 

1.2. Problem Discussion 

A critical aspect of a good supply chain is an effective distribution system. The 

distribution system needs to be able to aggregate goods and services from 

suppliers and deliver finished products to customers. In companies dealing with 

physical products, the warehouse usually lies at the heart of this aggregation and 

distribution system (Jonsson, 2008). The warehouse serves the purpose of 

matching customer demand with supply, thus increasing the company’s flexibility; it 
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also serves as a consolidation site for products in order to reduce transportation 

costs and provide better customer service (Bartholdi & Hackman, 2014). Efficient 

warehouse operations provide timely customer service, keep track of items for 

easy location, minimize total physical effort and thus cost of moving goods into and 

out of storage; it is also a communications nucleus with customers and suppliers 

(Arnold et al., 2004). 

Despite their utility, warehouses represent substantial costs for companies. 

Warehouses require capital (land, infrastructure and material handling equipment), 

labour and information systems; all of which are very expensive (Bartholdi & 

Hackman, 2014). The largest capital cost is for space and the second-largest 

capital cost is for material handling equipment; meanwhile labor represents the 

largest operating cost (Arnold et al., 2004). 

Operating costs are supposedly too high at Company N and the Head of Logistics 

is of the opinion that a major contributing factor to this situation is high labor costs: 

the obvious effect of labour-intensive material handling processes. 

Observations revealed that some parts of the processes of offloading and loading 

trucks involve lifting and/or moving of heavy items without any lifting aid. According 

to Hines & Rich (1997), all unnecessary movement, bending, stretching and lifting 

constitutes wasteful activity. This possibly leads to worker burnout and 

accumulated fatigue as well as longer times to perform tasks and consequent 

higher labor costs. This could also raise the risk of damage to people and goods. 

Another possible reason for high operating costs at Company N is sub-optimal 

article location. Article location affects distances covered for storage of goods as 

well as for picking, consequently affecting labor costs. Bartholdi & Hackman (2014) 

state that order picking sometimes accounts for up to 55% of warehouse operating 

costs; a further 55% of order picking costs is for travelling. Travelling, the distance 

covered by pickers in assembling customer orders as well as for moving goods in 

and out of storage, is considered to be wasteful activity by Hines & Rich (1997). 

However, this is considered to be necessary for doing business and should be 

reduced as much as possible (Martin & Osterling, 2014). Baudin (2004) argues 

that while reducing travel time is important, eliminating the reason for travel 
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through layout reorganization is even better. According to the Head of Logistics 

(2015) at Company N, the exact cost of picking each line (the driver’s wage and 

cost of the forklift truck) would differ for different product families and the company 

does not currently do these calculations. This makes it difficult to know exactly how 

much picking activity really costs and comparisons are therefore not possible 

against industry averages.  However, one could say that a de facto effect of a huge 

warehouse is longer travel distances; and this makes article location planning even 

more critical. 

Yet another issue that possibly impacts operational costs at Company N is poor 

labor planning and seasonality. According to Arnold et al. (2004), even firms that 

only produce to customer order must have the capacity in terms of labour and 

equipment to meet these orders. Due to seasonality, the company has to take in a 

lot of part time workers during peak periods. According to the Head of Logistics 

(2015), head count varies between 60 and 120 people based on the season. 

Consequently, some workers get limited training leading to errors and damages 

and resulting costs. According to Martin & Osterling (2014), errors and damages 

constitute pure waste and should be eliminated. The company sometimes has to 

pay for overtime due to high work volume or has excess capacity of labor; both of 

which are avoidable costs. 

 

All the above problems contribute in some way to higher labor costs and it would 

seem that labor costs are the major driver of operating costs. In fact, analysis in 

the USA and Finland show that labor costs account for between 48%-53% of 

warehouse operating costs (Intelligent Logistik, 2011). The following figure, derived 

from data provided by the Controller, shows the distribution of the two main drivers 

of operating cost at Company N over the last 12 months: 
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Figure 1: Personnel and Transport costs as percentages of operating costs (Composed by 

Authors, 2015) 

 

As the figure shows, labor costs account for approximately 28% of operating costs 

while transport accounts for about 42%; a valid issue to ponder given the above 

figure is whether the company shouldn’t be trying to negotiate less expensive 

transportation agreements.  

Other issues not directly related to labor costs exist. For instance, according to the 

Service and Claims manager (2015), there is a substantial amount of errors 

especially in the picking of small items like phones, chargers and USB cables. As 

stated above, errors are considered to be pure waste by Martin & Osterling (2014) 

and should be eliminated completely. Bartholdi & Hackman (2014) estimate that 

handling returns could cost up to 10 times as much as the original cost of sending 

the item. 

Another possible problem is lack of a clearly articulated mission and vision, 

translated into strategy and understood by everyone in the organization. The Head 

of Logistics and his assistant did not know the mission statement of the company 

(Head of Logistics, 2015). The inability of workers to understand the company’s 

objectives, let alone their role in the achievement of said objectives, makes 

alignment difficult. The result is a tendency for workers to narrow-mindedly focus 

0%

10%

20%

30%

40%

50%

60%

1 2 3 4 5 6 7 8 9 10 11 12 13

Personnel cost%

Trasnport cost%



17 

 

only on the set of tasks they are paid to perform. A well formulated vision and 

mission are necessary for creating passion, commitment and work alignment 

(Scott et al., 1993). 

 

Prohibitive labor costs have pushed warehouse and distribution trends towards the 

introduction of new technologies such as automated handling equipment and 

computer controls and identification; for example, remodeling of existing facilities 

into one centralized distribution center with increased mechanization or automated 

equipment is the latest trend in Europe and in the US (Jonsson, 2008). However, 

well-meaning solutions to company problems (sometimes involving expensive 

technology), which fail to take into account the complete picture, could lead to 

below par performance of the entire system. According to the Head of Logistics 

(2015), Company N is currently in the process of evaluating options for 

automation. Baudin (2004), states there are more cases of buyer’s remorse than 

enthusiasm amongst users of automation in warehouses. The author explains that 

an eagerness to move towards automation before the requirements of the 

organization have been properly understood usually leads to discoveries of a 

mismatch between the system’s functioning and the organization’s needs. The 

author further argues that this could be an unpleasant and expensive mistake for 

organizations because of the difficulty of scalability of some systems; automation is 

also vulnerable to issues of over-and under-capacity especially in seasonal 

industries. 

It is therefore important to undertake a deep study of the operations of Company N 

in order to identify what types of wastes exist as well as what causes the identified 

wastes. Only when the causes of wastes are understood can appropriate actions 

be taken to eliminate or reduce them.  

1.3 Delimitations 

Transport cost would not be covered by this paper, even though they are higher 

than labour costs. This is because it is considered out of the scope of this paper 
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which focuses on issues within the warehouse (transportation is outsourced to a 

third party logistics provider, Postnord Logistics).  

The study would also focus on the outbound processes only. According to the 

Head of Logistics (2015), this part of operations is literally the thorn in the 

company’s side and thus holds the most potential for improvement. The outbound 

processes are not a continuation of inbound processes and this makes it possible 

to study them separately. The following figure illustrates a basic layout of the 

processes at Company N and the connection between the inbound and outbound 

processes. 

 

Figure 2: Processes of Inbound and Outbound zones at Company N (Composed by 

Authors, 2015) 

 

The link between the inbound and outbound processes is replenishment of the 

picking areas. For the purposes of this paper, replenishment is treated as a sub-

process to picking process because the quantity replenished depends entirely on 

the quantity picked. The authors are aware that changes made to outbound 

operations would affect inbound operations to some extent. This implies that 

improvement in one area could lead to problems in other areas of the work 

process resulting in the entire system performing less efficiently. This is known as 
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sub-optimization and usually results from implementing tactical solutions to real 

problems without understanding and factoring in the full strategic scope of the 

problem: its roots, possibly upstream in the value chain as well as possible 

downstream effects (Martin & Osterling, 2014). This problem affects almost all 

organizations attempting to make improvements and the potential for it happening 

at Company N definitely exists. The authors therefore have this in mind during the 

research.  

1.4 Research Objective 

Understanding the current state of operations is the first step towards identifying 

wasteful activity and eliminating it. This paper shall therefore have the following 

goals: 

- Describe current outbound processes 

- Identify waste and find causes of identified waste 

- Make recommendations for eliminating and/or reducing waste. 

1.5 Research Questions 

- What wastes can be identified in Company N’s outbound processes and 

why do they occur? 

- What recommendations should be made for reducing wastes at Company 

N? 
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2. Methodology 

The chapter explains the different approaches and theories connected to 

methodology for the present research. The methodology presented aims to 

guide and explain the chosen approach providing a background for how the 

research is conducted. 

 

2.1 Outline  

A rich knowledge and well-structured research methodology is essential to 

undertake any valid study and usually consists of different areas (Kumar 2005). 

According to Saunders et al. (2009), there are six areas including research 

philosophies, research approaches, strategies, method choices, time horizons, 

techniques and procedures of data collection and analysis. These areas can be 

viewed as the different layouts of a ‘Research Onion’ that the authors introduced, 

which is presented in Figure 3 below. Basically, this ‘research onion’ is used as the 

methodology outline for this thesis and the selected approaches are marked in 

bold text.  
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Figure 3: The Research Onion (Saunders, Philip and Thornhill, 2009) 

2.2 Research Philosophy: Positivism 

The adopted research philosophy contains important assumptions about how the 

researchers view the world and will underpin the research strategy and methods 

subsequently (Saunders et al. 2009). It shows the role of the researchers’ values 

and research paradigms. As Johnson and Clark (2006) note, the philosophical 

commitments have significant impacts on what is done and how the subject being 

investigated is understood in the business and management fields. They further 

argue that the issue is not so much about whether the research should be 

philosophically informed, but is more important about whether researchers could 

reflect upon their philosophical choices and defend them in relation to other 

alternatives. 
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The following table illustrates a comparative overview of the four philosophies in 

management research. It examines the two major ways of thinking which are 

ontology and epistemology (Burrell & Morgan 1982), as well as the most common 

data collection techniques. 

Philosophies Positivism Realism Interpretivism Pragmatism 

Ontology: 

The researcher’s 

view of the 

nature of reality 

Objective, 

external, 

independent of 

social actors. 

Objective, exists 

independently of 

human thoughts, 

interpreted 

through social 

conditioning 

Subjective, 

socially 

constructed, 

may change, 

multiple 

External, 

multiple, view 

chosen to best 

enable 

answering of 

RQ 

Epistemology: 

The researcher’s 

view regarding 

what constitutes 

knowledge 

Only observable 

phenomena can 

provide credible 

data, facts. 

Focus on 

causality & law, 

reducing 

phenomena to 

simple elements 

Observable 

phenomena 

provide credible 

data, facts. Focus 

on explaining 

within a context or 

contexts. 

Subjective 

meanings and 

social 

phenomena, 

subjective 

meanings 

motivating 

actions. 

Either or both 

observable 

phenomena 

and subjective 

meanings 

provide 

acceptable 

knowledge. 

Data collection 

techniques: 

(most often 

used) 

Highly 

structured 

large samples, 

measurement, 

Quantitative, 

also qualitative 

Methods must fit 

the subject matter, 

quantitative or 

qualitative 

Small samples, 

in-depth 

investigations, 

qualitative 

Mixed or 

multiple 

methods, 

quantitative 

qualitative. 

Table 1: Comparison of Four Research Philosophies in Management Research 

(Saunders, Philip and Thornhill, 2009, p.119) 
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Table 1. shows that both positivism and realism are objective, which are better 

choices than interpretivism and pragmatism for this research on understanding 

processes in a warehouse. Objective perspectives are closer to the natural 

scientific views and methods. However, realism is values-laden because the 

researcher is biased by worldviews, cultural experiences and so on (Saunders et 

al. 2009). Positivism implies a values-free approach; the researcher is independent 

of the data and maintains an objective stance. An objective stance as well as 

careful observation and analysis of facts is essential for understanding warehouse 

processes. For these reasons, positivism is the best philosophical standpoint for 

this research. 

2.3 Research Approach: Deductive 

A deductive approach starts from a relevant theory and designs a research 

strategy to test it, while inductive is the approach for building or developing theory 

based on the data collection and analysis (Smith 1998; Saunders et al. 2009). The 

combined use of both is called an abductive approach (Smith 1998). 

As suggested by Creswell (2002), a topic on which there is a rich amount of 

literature from which to define a theoretical framework and/or hypothesis will lean 

more readily towards deduction; with a research topic that is new and with much 

debate and on which there is little existing literature, it may be more appropriate to 

work inductively by generating data and analysis and reflecting upon what 

theoretical themes the data figures out. It is also perfectly possible to apply both a 

deductive and abductive approach within the same research (Saunders et al. 

2009).  

In the initial communication with the case company, the managers already had 

several assumptions on how to improve the warehouse operations or at least 

reduce the costs. Therefore, a relevant theory framework covering methods and 

techniques for understanding warehouse operations and identifying and 

eliminating unnecessary costs is prepared in advance. This framework would be 

tested during the progress of the research; the aim is to narrow down from the 
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theories and assumptions in order to zoom in on specific conclusions. Therefore, 

the approach in this study is much more deductive and corresponds well to a 

positivist perspective. 

2.4 Research Strategy: Case Study 

Research strategies can be used for exploratory, descriptive and explanatory 

research (Yin 2003). As illustrated in the ‘Research onion’ by Saunders et al. 

(2009), there are seven strategies to consider in this section. Accordingly, a 

comparative illustration of these different strategies is shown in Table 2.2 below: 

Research Strategy Description Application 

Experiment 

(Denscombe, 2009: 

75-77). 

Derives from natural science 

and 

involves testing and evaluating 

established theory 

Identify causes to a phenomenon 

and observe the influence of 

special factors on the research 

object 

Survey (Saunders 

et al. 2009: 144; 

Thomas 2004:116) 

Often associated with 

deductive approach and used 

in quantitative data collection 

Gathers information on a wide 

variety of topics; intends to 

describe the characteristics of a 

population or test explanatory 

propositions. 

Case Study 

(Robson, 2002:178; 

Saunders et al. 

2009: 146) 

Involves an empirical inquiry 

investigating a contemporary 

phenomenon within its real-life 

context using multiple sources 

of evidence 

Most often used in explanatory 

and exploratory research. 

Action Research 

(Hult & Lennung 

1980:247) 

Assists in practical problem-

solving and expands scientific 

knowledge, enhances the 

competencies of the respective 

actors. 

Primarily applicable for the 

understanding of change 

processes in social systems and 

undertaken within a mutually 

acceptable ethical framework. 
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Grounded Theory 

(Goulding 1998; 

Saunders et al. 

2009: 149). 

Helps to predict and explain 

behavior and emphasizes on 

developing and building theory 

‘Theory building’ through a 

combination of induction and 

deduction 

Ethnography 

(Saunders et al. 

2009: 149, 150). 

Describes and explains the 

social world the research 

subjects inhabit in the way in 

which they would describe and 

explain it 

Often in social research or in 

business research for gaining 

insights about a particular context 

and interpreting it from the 

perspectives of those involved. 

Archival Research 

(Saunders et al. 

2009: 149, 150). 

Makes use of administrative 

records and documents as the 

principal source of data. 

Answers the research questions 

which focus upon the past and 

changes over time. 

Table 2: Comparisons of Different Research Strategies (Saunders et al., 2009) 

 

Research based on case studies is of significant importance in management field 

and is often the preferred strategy for research degree work in the fields such as 

organization, strategy, marketing and accounting (Thomas 2004). Given that this 

research involves the investigation of a specific situation at a particular warehouse, 

case study is the chosen strategy and the design is illustrated as shown below:  
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Figure 4: The case study design to the paper (Adapted from Voss et al., 2002) 

 

Based on some initial literature studies and research interest, the researchers 

designed several possible research topics  with the aim of finding a small or 

medium company to be the case company for this research. The authors 

considered that a small or medium company would be more interested in the 

improvement that the research could propose after the study. Also, the limited 

amount of time makes it more difficult to study at a large company with satisfactory 

result. One of the researchers had been previously working for half a year at the 

inbound zone in the Company N; after an extended discussion and contacts with 

the Head of Logistics at the Company N, it was agreed to conduct the research at 

there. 

According to Voss et al. (2002), it is important to formulate appropriate research 

questions from the beginning in order to guide collection of the right data (Voss et 

al., 2002). As soon as the case company was chosen, the researchers and the 
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Head of Logistics at Company N as well as his assistant met regularly and 

discussed the situation of the company and the thesis requirements. After several 

meetings, it was agreed that elimination of wastes in outbound zone is the most 

valuable research area. The research questions were thereby formulated. 

Research instruments and protocol are important for data collection. Participant 

observation, unstructured interviews and semi-structured interviews were chosen 

for empirical data collection and study. In order to identify the existing wastes at  

Company N, all empirical data regarding the outbound processes at Company N 

should be collected by the researchers themselves through observation of the 

processes in detail and conducting interviews in the warehouse. Therefore, the 

researchers used an intense time schedule to carry out this work, participating at 

the case company three to four days per week and averagely 5 hours per day. 

 

VSM along with Gemba and 5 Whys techniques are  used as the tools for 

understanding the current state,  identifying existing wastes and causes of the 

wastes at the Company N. Therefore, data was collected for these purposes. At 

first, the researchers followed in detail the processes of one shipment of a 40-foot 

container on April 30th. The time and number of workers it took to carry out each 

activity was measured and this data constituted the basis for the current state map. 

Analysis of the information gotten from interviews with Pickers enabled the 

identification of wastes and is combined with the current state map presented in 

Figure 8 in Chapter 3. The purpose of the combination is better visualization of 

both the processes and wastes, which is explained in Chapter 3. Further, 

application of Gemba and mainly 5Whys technique are used for collecting the data 

in order to reveal the causes of the wastes. The analysis of this data is presented 

and explained in a flowchart (Figure 9, Chapter 3). Other details about the data 

collection and analysis methods will be presented in section 2.7, ‘Data Collection 

and Analysis’, of this chapter.  

 

The validity and reliability are critical and should be assured when collecting and 

processing data. Based on the credibility, the data could be used and analyzed in 
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research purpose. This will be further explained in section 2.9, ‘Research 

credibility’, of this chapter.  

 

The last step of this case study would be the analysis and recommendations for 

waste reduction or elimination. This will be covered in Chapter 4. Since the Head 

of Logistics at Company N mentioned that picking activity is costly and Company 

Nis still a young company, benchmarking with peers would be significant for 

making recommendations (Head of Logistics, 2015).  

In this study, benchmarking was done with JYSK AB, a home furniture distributor.  

The reason for choosing Jysk AB is that it has one of the biggest and most hi-tech 

warehouses in Sweden applying up-to-date techniques to maintain the warehouse 

(Jysk AB, 2015); Jysk AB handles items of different sizes, from tiny (fixings and 

fits) to very big (matrasses and sofas) just like Company N does (from phone 

cables and batteries to washing machines and fridges); the researchers already 

had a contact person at Jysk AB – the Head of Logistics, Annika Lofgren. 

Data collection at JYSK was conducted by a visit to their distribution center in 

Nässjö and an interview with the Head of Logistics there on May 5th. Notes and 

photos were taken with the consent of the Head of Logistics. The interview details 

are recorded as well. Benchmarking was therefore done based on these collected 

data and relevant recommendations will be proposed in Chapter 4 accordingly.  

2.5 Research Methods: Mixed-method 

Quantitative and qualitative are two research methods widely used in business and 

management research for data collection and analysis procedures (Saunders et al. 

2009). ‘Quantitative is predominantly used as a synonym for any data collection 

technique or data analysis procedure that generates or uses numerical data. 

Qualitative method is used predominantly for any data collection technique or data 

analysis procedure that generates or uses non-numerical data,’ (Saunders et al. 

2009, p 151). Accordingly, quantitative is more useful as a natural science 

technique but often applicable in social sciences and business management; 



29 

 

qualitative is mostly used in data collection for understanding how people perceive 

reality (Bryman 2010; Silverman 2013).  There are many arguments about the 

advantages and disadvantages of these two research techniques. However, most 

of the authors agree that they are both important and sometimes combined by 

researchers in their studies. The barriers between the two might be undermined by 

virtue of developments in which each is used as an approach to analyze the other. 

A mixed method in combination of both is common and often advantageous 

(Saunders et al. 2009). 

This research aims to study the warehouse processes in order to improve the 

operations. It thus requires the use of measurements and data collection, which 

are of a quantitative orientation. Meanwhile, qualitative data gotten through 

interviews with the managers and employees in relation to the work conditions and 

processes is also essential. Therefore, a mix of both quantitative and qualitative 

methods will be used for data collection and analysis purposes. 

2.6 Time Horizon 

According to Saunders et al. (2009), the time horizons includes cross-sectional 

and longitudinal. 

Cross-sectional studies, also known as one-shot or status studies are best suitable 

for finding out the prevalence of a phenomenon, situation, problem, attitude or 

issue, by taking a cross-section of the population. The biggest disadvantage is that 

it does not measure the change (Kumar 2005).  Longitudinal studies can be used 

to study the pattern of change in relation to time. It involves visiting the study 

population at regular intervals for data collection (Kumar 2005).  The disadvantage 

is that it requires an extended time frame and could suffer from the conditioning 

effect. This is a situation in which the respondents may respond to questions 

without thought after they have been contacted frequently.  

In considering the time frame of this thesis, the longitudinal study is unrealistic and 

unnecessary. The disadvantage of cross-section study, its inability to measure 
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change, is however desirable in this research. In order to propose practical and 

helpful recommendations to the warehouse, it is important to do a status study of 

the current warehouse operations and understand the reasons for the problems. 

For this reason, a cross-sectional study is the preferred option for this research.  

2.7 Data Collection and Analysis 

2.7.1 Primary Data Collection 

With the aim to have an insight of the processes within the warehouse so as to 

identify the wastes and their causes, primary data collection in the case company 

is vital. In this case, participant observation, semi-structured and unstructured 

interviews are used.  

2.7.1.1 Participant Observation 

The term ‘observation’ is defined  as ‘to keep in view, to watch, to subject to 

systematic watching, to regard attentively, to direct watchful and critical attention 

with a view to ascertaining a fact’ (Garmonsway, 1970). There are numerous forms 

of observations that are affected by the level of researchers participation and/or if 

they are open or closed (Bryman, 2012). The observations performed for this 

paper are participant observation. It is where ‘the research attempts to participate 

fully in the lives and activities of subjects and thus becomes a member of their 

group, organization or community. This enables researchers to share their 

experiences by not merely observing what is happening but also feeling it’. (Gill 

and Johnson 2002:144).  ‘Immersion’ in the research setting is the key 

characteristic of participant observation: the researchers achieve their objectives of 

sharing in peoples’ lives while attempting to learn their symbolic world’ (Delbridge 

& Kirkpatrick 1994:37).  

Furthermore, Gill and Johnson (2002) develop a fourfold categorization according 

to the role the participant observer adopts; they are: 
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Roles of participant observer Researcher’s identity Researcher’s activity 

complete participant concealed researcher takes part in activity 

complete observer concealed researcher observes activity 

observer as participant revealed researcher observes activity 

participant as observer revealed researcher take part in activity 

Table 3: Typology of Participant Observation Researcher Roles (Gill and Johnson, 2002).  

 

This paper adopts the third role: observer as participant and identity is revealed. 

The authors participate in the warehouse and observe the internal processes by 

explaining the purpose of the research: helping improving the efficiency. Because 

the purpose is interesting to the whole company, workers are asked to perform 

their activities as normally as possible, rather than alter the activities for the sake 

of being observed (workers are expected in good faith to be striving for the same 

goal as the company). Besides, the researchers by revealing their identities adopt 

a more ethical approach to observing people and processes.  

2.7.1.2 Semi-structured and Unstructured Interviews 

There are several different types of interviews and the most common typology 

according to the level of formality and structure could be categorized as follows 

(Saunders et al. 2009): 

 Structured interviews; 

 Semi-structured interviews; 

 Unstructured or in-depth interviews. 

Interviews Description Exploratory Descriptive Explanatory 

Structured use questionnaires and 

predetermined and 

standardized or identical set of 

 √√ √ 
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questions 

Semi- 

structured 

The researcher will have a list 

of themes and questions to be 

covered, although may vary 

from interview to interview. 

 

√ 

 √√ 

Unstructured Informal, it is used to explore in 

depth a general area in which 

the researcher is interested. 

√√   

 

√√= more frequent, √=frequent. 

Table 4.  Uses of Different Types of Interview in Each of the Main Research Categories 

(Saunders, Philip and Thornhill, 2009:p.320-323). 

 

For the initial understanding of the processes, both semi-structured and 

unstructured interviews are used. The interviews are also considered as 

complementary to observations. The interviewees are different staff working for 

different departments and processes such as: Supervisor, the warehouse 

managers, administrators, workers at the outbound processes and so forth. New 

questions and themes of interest usually arise during the researcher’s participation 

at the warehouse and the interview processes. Therefore, only a few questions are 

structured or formulated in advance. The subjects covered and main respondents 

are listed as follows: 

 

 

Title of interviewee Covered subjects Period 

(2015) 

No. of 

people 
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Shift leader Outbound processes; WMS; damages and 

failures; management of staff 

April-May 2 

Order processing staff Order processing; WMS April 2 

Pickers Picking, scanning and loading processes; 

encountered problems; management of 

staff 

April-May 15 

Customs declaration 

workers 

Custom declarations processing, IT 

system, customs regulations for Norway; 

schedule of shipments 

May 2 

IT staff Functioning of WMS; data on picking 

process; order driven replenishment 

May 1 

Service and Claims 

manager and staff 

Causes of errors, damages and returns; 

statistics on damages; theft 

May 3 

Head Planner Usage ABC analysis and other planning 

techniques; optimization of picking and 

storage processes 

April-May 1 

Head of Logistics All the covered subjects April-May 1 

Head of Logistics’ 

assistant  

All the covered subjects April-May 1 

Controller Data on operating expenses April 1 
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Table 5:  Interviewees and areas covered for semi-structured Interviews (Composed by 

the Authors, 2015). 

 

The list with the main questions to every group of respondents is presented in 

Appendix 3 to the paper.  

Using semi-structured interviews does not mean the researchers are unprepared, 

but aim to achieve maximum exploratory and explanatory depth. The researchers 

took notes for all the conversations and made recordings of most.  The notes and 

recordings are discussed and documented/transcribed afterwards.  

Thereafter, the unstructured phenomenological interviews are then performed to 

assist the waste identification and analysis. According to Thompson et al. (1989), 

phenomenological interview is the interview seeking to understand phenomena 

from the first person’s point of view and focusing on the ‘life-world’ of the 

respondent in describing experiences and the meaning that emerge from them. It 

seeks to study and describe experience as it emerges in some context-as it is 

‘lived’ and is an experiential description, rather than an objective description. In this 

section, the interviewees are the workers working with the outbound processes 

including picking, scanning, loading and so on. Meaning can be given to this 

unstructured interview in this section. In total, there are 4 workers interviewed for 

about 20 minutes each. Besides, there is also an unstructured group interview of 

20 minutes with around 10 workers as interviewees. These interviews aim to let 

the workers share their views about the potential wastes and inefficiencies based 

on their experience during the daily execution of their work. The conversations are 

recorded both with a sound recorder as well as by taking notes. Results will be 

presented in Table 9 in Chapter 3 of this research. 

2.7.2 Secondary Data 

Secondary data are already collected data for another purpose that can be 

reanalyzed for the purpose of the study in order to answer the research questions 

(Saunders et al., 2009: 256). ). In this study, the secondary data are requested 
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mainly as per the need. Different persons working in the administration and IT 

department are the main persons in helping provide the required secondary data. 

2.7.3 Data Analysis Methods 

The data analysis in this research is the critical important section in order to 

answer the research questions. Based on the credibility the collected data such as 

diaries and notes could be documented and coded according to the protocol and 

the records needed to be transcribed as well. Ideas and insights arising from the 

process of coding and transcriptions should also be documented (Voss et al., 

2002). As proposed by Yin (2014), there are five techniques for data analysis: 

They include Pattern Matching, Explanation Building, Time-series Analysis, Logic 

Models and Cross-case Synthesis. A comparative study is briefly presented in 

following table: 

Data Analysis 

Techniques 

Descriptions Notes 

Pattern Matching Collected data are compared 

with previously predicted or 

existing data 

For case study 

Explanation Building Explanation about the case in 

order for further studies. 

One form of pattern matching 

but more complicated 

Time-series Analysis Working with the experiments 

during a certain time frame 

The researchers work with 

experiments. 

Logic Models Transforming complexity of 

events into an evaluation 

Also being seen as another 

type of pattern matching. 

Cross-case Synthesis  For multiple case studies 

Table  6: Data Analysis Techniques (Yin 2014). 

 

As explained by Yin (2014), the Pattern Matching, Explanation Building as well as 

the Logic Models are data analysis techniques applied in Case Study. In this 

research, most of the empirical data are collected by the researchers through 

intense participation at the case company doing observation and interviews. There 
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are few predicted or existing data used. Therefore, the first technique, ‘Pattern 

Matching’, is not suitable for this study. The same reason goes for the ‘Logic 

Models’ approach since it is also based on some prediction of the data (Yin, 2014). 

The analysis in this research follows the technique of ‘Explanation Building’ for the 

purpose of acquiring as much knowledge as possible (Yin 2014). The explanation 

of the case leads to analysis; the data analysis forms the basis for proposing the 

recommendations for reducing wastes.   

2.8 Ethical Issues 

Contact with human subjects is inevitable in qualitative research. Ethical issues in 

research command increased attention today. Ethical issues related to the whole 

research process are therefore considered in this paper. According to Yin (2014), 

researchers need to protect the research participants and develop mutual trust 

with them; promote the integrity of research; guard against misconduct and 

impropriety that might reflect on their organizations or institutions as well as cope 

with new, challenging problems, respect and protect confidential issues and so on. 

The ethical issues are highly considered in this research, take the data collection 

as example: in the observations, the researchers’ identities are revealed to ensure 

good ethical standards, rather than concealed. While this might cause people to 

change their normal routines due to observation, ethical considerations are 

considered to be more important. Also, high job security and a generally relaxed 

and trusting atmosphere is observable even in the presence of senior 

management and employees are encouraged to work at their usual pace. In the 

interviews, the interviewees are protected and the researchers always receive their 

consent in the first place. The most problematic ethical issue in data collection is 

withholding information about possible labor reductions resulting from 

improvements of the internal processes. During the participation at the case 

company, the researchers always respect the site, disrupt as little as possible and 

make sure to treat the participants fairly.  



37 

 

In the data analysis, the researchers assume a positivist position, and avoid 

disclosing positive or negative results as well as respect the privacy and anonymity 

of participants. For the reporting, any data to be shared would be with the 

manager’s consent and approval. Confidential data are protected, raw data and 

other material is treated professionally; any information that would harm 

participants is avoided.  

Finally, according to wish of top-management of the case company related to 

ethical issues, it is referred to as “Company N”. Names of   Company N’s staff are 

also not disclosed for the same reasons; only job titles of the staff are mentioned 

(table 5). 

2.9 Credibility in Research 

Validity and reliability are key attributes of credibility in research. A study is reliable 

if another research can reproduce the results using the same methods and in a 

similar setting; a study is valid if it measures what it was originally intended to 

measure (Golafshani, 2003).  

2.9.1 Reliability 

According to Saunders et al. (2009), there are three measures considered crucial 

for the study to achieve the requirements of reliability. First, the study should be 

reproducible at another occasion with the same result. Second, another observer 

should obtain the same observations as the researcher. Third, a sense in how 

conclusions were formulated from the conducted data should be presented. If all 

these conditions are fulfilled, the study would be seen as reliable. These three 

aspects are all fulfilled in this research: first of all, the collected data are well kept 

in the diaries, voice record, and email conversations which enable the traceability 

and ensure the study is reproducible to conform to the first measure. The report is 

also reviewed by the peers at several stages of the research process, which fulfill 

the second and third measures mentioned above.  
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2.9.2 Validity 

Golafshani (2003) explains that a combination of different methods for data 

collection will enhance the validity of data. This combination of methods is named 

triangulation. In this research, the researchers participate in the workplace of the 

case company intensively in order to collect data of sufficient quality. Also, the 

combined methods of participant observation, unstructured and semi-structured 

interviews and secondary data are intended to achieve triangulation in order to 

enhance the validity. The researchers also record and explain how the research is 

conducted as well as any assumptions and delimitations made to ensure the 

repeatability of the research and enhancing its reliability.  

2.10 Research Model  

 

Figure 5.: The research model (Composed by the Authors, 2015). 

 

The model summarizes key areas of the paper beginning with the purpose of the 

research. Next, the first research question is presented as well as the key 
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concepts used for answering the question. Same goes for the second RQ. Lastly, 

the conclusion, which summarizes the answers to RQ1 & RQ2 as well as 

reflections and future research, is presented.   
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3. Waste Identification at Company N 

RQ1: What wastes can be identified in Company N’s outbound processes 

and why do they occur?  

The chapter presents theoretical framework, empirical findings and analysis 

for the RQ1. This should provide readers with all information pertaining to 

the research question making it easier to understand and follow. The chapter 

begins with a brief explanation of typical outbound warehouse operations as 

a general overview. Thereafter, Value Stream Mapping is studied deeply as 

the main chosen technique used for identifying wastes. Next, Gemba and the 

5Whys are explained as the tools used for uncovering the cause of the 

wastes. Empirical and analytical parts finalize the chapter aiming at 

answering RQ1. 

 

3.1 Theoretical Framework for RQ1. 

3.1.1 Outbound Warehouse Processes 

Typical warehouse operations constitute receiving items, quality checking, moving 

to storage, picking them according to an order, assembling and packaging the 

order and, finally, shipping items (Bragg, 2004). Figure 6. below illustrates the cost 

distribution of the major activities in a warehouse: 
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Figure 6: Distribution of Warehouse Operating Expenses (Tomkins et al., 2010). 

 

As already discussed in the introduction, this paper is delimited to the outbound 

warehouse operations; the warehouse activities studied accordingly include 

picking and shipping. 

 

Picking activity implies removing of the items as per picking orders from the 

inventory or pick position onto handling equipment (Mulcahy, 1994). Usual 

improvements pursued by warehouse management include reduction of picking 

cost and time through optimization of the warehouse layout and decreasing travel 

distances (Battini et al., 2015). In most warehouses picking activity accounts for 

55% of the total operating cost as picking is the most labor intensive and time 

consuming activity (Lam et al., 2014). Howard et al. (1964) also state that the costs 

of handling goods could account for 50% of the total operating expenses. 

Therefore, methods developed to optimize the physical layout of the warehouse in 

order to decrease handling expenses are of great importance. It appears that 

optimization of handling activities was an important issue since the 1960s and 

remains so till the present. 

To improve efficiency of picking is critical for the warehouses, since more than 

50% of all picking time is spent on travelling, rather than on picking (Bragg, 2004). 
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The travel time is waste for it doesn’t add value. Therefore, routing to reduce travel 

is a key point for achieving more efficient order-picking (Bartholdi and Hackman, 

2014).   

 

There are four generalized types of picking activities used in the warehouse 

(Bragg, 2004; Chackelson et al., 2013). 

 

 Picking by article: this is a method whereby a group of orders with same 

article are picked in one trip. 

 Picking by batch: using this method, several orders are consolidated into a 

batch and picked at the same time. 

 Picking by order: this method involves individual picking of each order, i.e. 

one picker for one order. This is an expensive approach that sometimes 

causes bottlenecks but could be useful when emergency picks (orders) 

arise. 

 Zone picking: for this method, the entire daily picks are consolidated and 

sorted according to locations (zones) in the warehouse. The pickers are 

assigned to one specific zone for picking the items. All picked items are 

consolidated in a central picking area where they are sorted according to 

orders. As a result, travel time and inventory transactions are reduced; the 

pickers also get familiar with the items and locations. The main downside of 

this approach is the number of errors because the consolidated items have 

to be split into individual orders. Furthermore, some pickers could have too 

much work while pickers in other zones could stay almost idle. 

 

According to the literature, most authors consider batch picking as the most 

beneficial approach for warehouse operations. By consolidation of several orders 

into batches before the order picking process, the total picking time and picking 

efficiency could be improved significantly because a group of orders are managed 

at the same time (Lam et al., 2014). Batch picking allows complete filling of a truck 

as well as sooner departure (Bragg, 2004). If batch picking is used, it is possible to 
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improve productivity in the range of 100% to 500% (Harmon, 1993). The main 

downside of this approach is similar as for zone picking: errors due to breaking 

down the consolidated batch by individual orders (Bragg, 2004). 

Order picking also affects the degree of customer satisfaction and there have been 

increasing numbers of process improvements proposed to help companies and 

warehouses with this issue (Kemal et al., 2011).  In practice, most warehouse 

management systems (WMS) simply sort each pick list according to storage 

address (path outline). To make this method work best, the warehouse needs to 

put effort into: 

 Defining path outlines that will generate short, understandable routes. 

 Giving pickers local rules to help them adapt the path outline. 

 Placing product to work with the path outline (Bartholdi and Hackman, 

2014:166). 

 

Shipping activity, according to Tompkins et al. (2010), it consists of the following: 

 accumulation and packaging 

 staging (marshalling) and checking the order 

 comparing shipping list with customer order 

 loading 

 dispatching 

 

The most time and space intensive activity in the shipping is often the need to 

stage the picked items for further assembling, checking and packing. Up-to-date 

software helps in error minimization, and the popular tool currently used is 

advanced shipping notice (ASN). Without ASN no shipping will be allowed. This 

document ensures that the correct item is delivered to the correct place. 

 

Another issue is to minimize damage of the items by means of protective material 

and packaging (foam, bubble wrap etc.). Staging should be eliminated from 

shipping activity; i.e. to consider direct loading of pallets onto outbound trailers 

without keeping the picked items in the marshalling area. In order to do this, 
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automating pallet loading systems such as by using a pallet conveyor could be 

considered (Tompkins et al., 2010). 

3.1.2 Waste 

According to Monden (1993), three main classes of operations can be observed in 

a production environment. They include: 

-          Value adding 

-          Necessary but non-value adding 

-          Non-value adding 

 

Value adding effort is work that external customers value and are willing to pay for, 

or work that is required for doing business with the customer (Martin & Osterling, 

2014). In a warehouse and distribution system this could include picking customer 

orders, packaging and shipping. 

 

Necessary but non-value adding effort is wasteful but required under the current 

operating paradigm. This means that the organization would find it difficult given 

the way it operates at the moment to deliver satisfactory value without such 

operations. For this reason, it is sometimes referred to as value-enabling (Martin & 

Osterling, 2014). Examples could include covering long distances to pick items and 

staging of goods to be shipped. Elimination of such activities requires major 

changes in the operating process and or the layout of the facility (Hines & Rich, 

1997). 

 

Non-value adding effort also known as unnecessary non-value adding effort is true 

waste; it’s not valued by the customer and not necessary for the organization to 

continue its business. Examples include waiting time and double handling and they 

should be eliminated completely (Hines & Rich, 1997). 

 

Waste therefore constitutes activities that do not add any value to the customer. 

According to Hines & Rich (1997), there are seven commonly accepted wastes in 

the Toyota Production System. They include: (1) overproduction; (2) waiting; (3) 
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transport; (4) inappropriate processing; (5) unnecessary inventory; (6) 

unnecessary motion; (7) defects. Martin & Osterling (2014) state that the lean 

community today recognizes an eighth type of waste:  underutilization of people. 

The following table describes the various wastes, their effects and possible 

countermeasures. 

 

# Waste 

(in 

warehousing) 

Waste (in 

production) 

Description Effects Countermeasur

es/ideal state 

1 Faster-than-

necessary pace 

Over-

production 

Producing more or 

earlier than 

customer requires 

Long lead time, 

high storage, 

slower detection 

of errors 

Producing to 

demand, pull 

system 

2 Waiting Waiting Occurs when 

goods are not 

moving 

Both goods and 

personnel incur 

waiting time 

Improve flow, 

use any waiting 

time to train 

workers 

3 Travelling Transporta-

tion 

Non-value adding 

movement of 

goods and workers 

Increased labour 

costs and risk of 

damage 

Minimize 

movement 

4 Processing Inappropriate 

processing 

Applying complex 

solutions to simple 

tasks; over-

machining 

Over-processing, 

over the top 

quality and costs 

Produce to 

customer 

specifications 

5 Excess stock Unnecessary 

inventory 

Pure waste; adds 

no value to 

customer 

High lead time, 

storage costs and 

obsolescence 

risk, slower defect 

detection, 

Reduced 

inventory levels; 

sufficient 

inventory for 

demand levels 
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6 Unnecessary 

motion 

Unnecessary 

motion 

Avoidable 

stretching, 

bending, lifting by 

employees. 

Worker burnout; 

poor quality and 

productivity 

Eliminate 

unnecessary 

motion 

7 Defects Defects Faulty products Higher direct 

costs due to 

discarding or re-

machining 

Zero defect 

philosophy; 

opportunities to 

improve 

8 Underutilization 

of people 

Underutilizati

on of people 

Lack of stimuli for 

skilled workers 

Loss of interest in 

job, low job 

satisfaction 

Increase job 

variation, cross 

train employees 

Table 7: The eight wastes (adapted from Hines & Rich, 1997; Martin & Osterling, 2014; 

Jones, 1995). 

 

The presence of wastes is an indication of underlying problems. Even though the 

eight wastes were originally defined in manufacturing, they have been observed in 

all environments to varying degrees (Martin & Osterling, 2014). For example, 

Jones (1995), introduced the Toyota production system philosophy to a warehouse 

environment; the researcher showed that all of the wastes, except the eight one 

whose recognition is more recent, could be observed. However, the names had to 

be changed to fit more precisely the activities of the warehouse. This is illustrated 

in the table above.   

3.1.3 Value Stream Mapping  

 

VSM is a tool used to visually map the flow of production, exposing wastes in the 

current processes and providing a roadmap for future improvements. Developed 

from Toyota’s material and information flow mapping by Mike Rother and John 

Shook, it was introduced to global readership in their 1999 book Learning to See 

(Martin & Osterling, 2014).The authors also argue that a central idea with VSM is 

to within a very short amount of time illustrate visually the way work flows (or 
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doesn’t flow) in an organization. This makes it easier to identify value adding and 

non-value adding activities, increase alignment of workers and orientation of new 

staff as well as avoid the problems of sub-optimization (Martin & Osterling, 

2014).  VSM also shows the relationship between information and material flows, 

increases visibility of decision-making and forms the basis for the development of 

an action plan (Forno et al, 2014). 

 

According to (Martin & Osterling, 2014, p.2), a value stream could be defined as 

‘the sequence of activities an organisation undertakes to design, produce and 

deliver a good or service to a customer’. The authors further explain that the value 

stream includes both information and material flows and most value streams are 

highly cross-functional as they cut across different departments in an organization. 

Nash & Poling (2008) observe that on the production floor, the value stream 

represents typically the activities between arrival of raw materials and the point 

when the finished product is ready to be shipped. The number of value streams in 

organisations varies depending on the size and complexity of operations. 

Generally, wherever there is a customer request and a deliverable product or 

service, there is a value stream (Martin & Osterling, 2014). Following this, a 

warehouse value stream could be described as the chain of events from reception 

of a customer request to the shipping of the order. 

VSM creates a visual representation of the material and information flows within a 

value stream by using a set of standardized icons. Icons should be selected to fit 

the workflow being mapped and as such could differ from one organisation to 

another (Martin & Osterling, 2014). Thus warehouse-related icons should be 

developed and used in a warehouse setting. See Appendix B for an illustration of 

some of the common ones used. 

 

Stages of Value Stream Mapping 

According to Rother & Shook (2003), VSM is based on four stages put into 

practice by a special team created for such a purpose. The five stages 

include:  selection of a product family, current state mapping, future state mapping, 
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defining a working plan and achieving the working plan. Some authors even go as 

far as reducing VSM to three fundamental steps: construction of a current state 

map, construction of a future state map and developing an action plan (Forno et 

al., 2014). However, the authors of this paper do not think this is a suitable 

approach as it takes away from the importance of the first stage. Martin & Osterling 

(2014) advocate a four stage approach using by the authors: 

1. The planning stage 

2. Mapping the current state 

3. Designing the future state 

4. Creating the transformation plan. 

 

The goal of this paper is to identify wastes and make recommendations for 

reducing them. The authors shall not design a future state or make create a 

transformation plan due to limited time for the research. Therefore, only the first 

two stages are explained below: 

 
The Planning Stage 

The first stage involves preparing the organization, setting the scope and forming 

the mapping team; an overview of what VSM is all about, its benefits, the 

processes involved and its effects is necessary for leaders in the organization 

(Martin & Osterling, 2014). 

Once the organization is prepared it becomes important to set the scope of the 

activity. This involves picking a product family and defining clearly the aspects of 

the operations to be mapped. A product family refers to products or services that 

go through the same or similar processing steps. Identifying a product family could 

be done using a product family matrix as illustrated in the table below: 

 

 Inspection Storage Picking Shipping 

Product A v     v    v    

Product B  v    v    v    
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Product C  v    v    v    

Product D v      v    

Table 8. Example of a Product Family Matrix (Adapted from Nash & Poling, 2008). 

 

Product B and C are in the same product family because they both pass through 

the same processes. The processes in this figure are adapted to fit a simplified 

version of warehouse processes. According to Rother & Shook (2003), the product 

family with the most potential for improvement should typically be selected. 

 

Once the product family to be mapped is selected the mapping team should be 

formed. Martin & Osterling (2014) recommend that the team should mostly 

comprise managers, especially those overseeing the sections of the value stream 

to be mapped. Team size should not be too large and should involve at least one 

manager who has authority to make changes necessary to realize the future state. 

 

Mapping the Current State 

The current state map shows how the workflows, who does the work and how the 

value stream performs on the day of mapping. As a result, information about how it 

is supposed to work should be ignored. This is because there is usually a 

difference between how managers think work is done, how the employees think 

work is done and how work actually gets done. In value streams where there is a 

high variation in incoming work volume or quality, mappers should make note of 

variation but still map the processes as they existed on the day of mapping (Martin 

& Osterling, 2014). 

 

The mapping team should take a first walk through the value stream to be 

mapped. It is important that the workers are informed and understand what VSM is 

all about and its importance for the organisation; this should dispel any fears within 

employees and ensure that they do not work in a different manner than usual 
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because they are being observed. This first walk is basically for gathering a basic 

understanding of how the value stream operates, in order to have a clear idea of 

the process blocks making up the value stream. The second walk is for gathering 

information necessary for drawing the map and it is recommended that it starts 

from the part of the value stream closest to the customer and moves backwards. 

This helps in understanding customer requirements and makes it easier to see 

where problems might be occurring upstream that lead to defects (Rother & 

Shook, 2003). 

At the end of the second walk the map is drawn. The following figure is an example 

of a current state map: 
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Figure 7: Example of a Current State Map (Source: The Karen Martin Group, Inc., 2013). 

 

The map should show information flows, work flows and a timeline. Lead Time (LT) 

as well as Process Time (PT) should be measured for every process. These times 

should be observable as per day of the mapping. Each process block contains the 

number of workers required to carry out the activity. 

3.1.4 Finding the Root Cause of Waste 

Gemba is one of the techniques of Lean, which stands for “real place” - the place 

where the action is going on (Imai, 2012). According to Bicheno and Holweg, 

(2009), it is useless to resolve encountered problems away from the site of action. 

The main idea of Gemba is to go to the actual shop floor, observe what is 

occurring, and gather the actual information. According to (Imai, 2012), the use of 

Gemba is essential for managing a site effectively and there are five “golden” rules 

of Gemba management: 

 Go to the shop floor when a problem occurs 

 Check “objects” affected by a problem  

 Have temporary countermeasures there 

 Identify the root cause 

 Standardize to avoid repetition  

One of the most useful techniques for identification of root causes is 5Whys (Imai, 

2012). The basis of this technique is to keep asking “Why” until the root cause is 

sought out. It is said that asking “Why” 5 times is enough to identify the root cause 

(Bicheno and Holweg, 2009). The authors further explain that Gemba is often 

combined with the other concepts of Lean, for example 5Whys, Waste, and 

Kaizen. 

3.2 Empirical Findings  

VSM is based on understanding information and material flow along with data 

collection about the flow. ‘Value Stream Mapping’ by Martin and Osterling (2014) 

was the basis for guidelines during mapping of the current processes in the 
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warehouse and gathering the necessary data.  Consequently, interviewing the 

personnel and observation of the processes are the ways to understand the flow 

and waste.  

3.2.1 Order Processing 

Order processing is done by country for Norway, Denmark and Finland as follows: 

-          Denmark: Monday to Thursday at 10:00 and 20:00. Friday at 10:00 

-          Norway: Monday to Thursday at 16:00 and 20:30. Friday at 16:00  

-          Finland: Monday and Wednesday at 14:00 (Order processing staff, 2015). 

 

According to the observation of the order processing, the person responsible for 

order processing logs into the order placing database at the times stated above. 

The system is built on an SAP platform. All orders placed by stores and private 

persons in the different countries are routed here. The worker processing orders 

downloads all orders placed up till the times stated above into Astro, the 

warehouse management system (WMS). The orders are already divided according 

to different delivery routes based on postal codes, according to the Interviewee. 

The worker doing the processing groups all orders less than 31.5kg in a separate 

route. These orders would be delivered to customers by the regular post in the 

respective countries. The worker transfers the data to Microsoft Excel and sends it 

by email to Postnord Logistics (hereafter referred to as Postnord), the contracted 

company responsible for shipping. Postnord plans the shipping based on their 

truck availability and distribution routes (Order processing staff, 2015). While 

Postnord is planning the shipment, the observation of this process reveals that the 

person planning the order processing waits and checks email regularly. The 

pickers also have to wait during this time if they have nothing else to do (Pickers, 

2015). When Postnord emails the data back the person responsible checks that all 

volumes in the new consolidated routes match the original order volumes, 

transfers the orders back to Astro, and makes it available for picking. The person 

responsible for order processing also uses a program called Centiro to print out the 

Delivery Note, divided according to customers, to ensure loading is done based on 
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the planned routes. The order processing can take between 1 hour and up to 3 

hours depending on the destination and volumes (Order processing staff, 2015). 

 

3.2.2 Picking 

Picking activity starts once the orders are made available in Astro, according to the 

Shift leader at Company N (the Shift leader, 2015). The orders are divided into 

different picking queues according to the different product families. As of April this 

year, Company N had over 3500 SKUs divided into 5 product families (H, B, C, D, 

E) based on the volume of the SKU (the Head planner, 2015).  According to the 

Shift leader (2015), the SKUs in product family H include items with the smallest 

volumes such as phones, chargers etc.; B holds slightly bigger items such as hand 

held hair dryers, laptops etc.; C holds coffee machines, vacuum cleaners etc.; D 

holds TV sets and E holds items with the biggest volumes like fridges, washing 

machines etc. (the Shift leader, 2015). The observation of the process shows that 

there is one queue for picking B and C products and the other product families 

have a queue each. The number of items in each pick line varies based on the 

selected queue. The BC queue has the most variation: from 1 item to a private 

customer to a whole pallet with 50 or more articles to a store. Because each order 

is a separate picking line there is considerable travelling to pick private customer 

orders. When the picker gets to the desired location the picker enters a check 

number into the computer mounted on the truck. This is to verify that they are at 

the right location. The quantity to be picked is confirmed and the WMS generates a 

destination in the staging area where the picker has to confirm using another 

check number and deliver the picked item(s). The interviews with IT staff reveal 

that when the quantity in the picking location goes below a pre-determined reorder 

level, the WMS generates a replenishment task for the queue in question. 

Sometimes if the person charged with replenishment has a lot to do then pickers 

might have to wait a long time, sometimes up to half an hour (IT staff, 2015). 
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3.2.3 Replenishment 

The aim of replenishment is to always have a suitable quantity of items in the 

picking zone, according to the Shift leader (2015). This is in order to prevent 

stoppages in the picking process. This is also the reason why replenishment is 

considered as a sub process to picking.  H & B have a joint queue for 

replenishment, D&E have a joint queue as well and C has a queue by itself. The 

number of workers responsible for replenishment has a direct relationship with the 

volume being picked; i.e. the higher the volume being picked the more 

replenishment is required. For example, in the H&B queue, the number of workers 

replenishing can go from 1 to 4 on two different days (the Shift leader, 2015). 

 

3.2.4 Scanning 

Scanning is an activity aiming to check quantity of picked items (the Shift leader, 

2015). According to observation of the process, scanning starts when the truck 

from Postnord responsible for the delivery of a certain route arrives. It is performed 

by one forklift driver.  A special scanning device is used for scanning barcodes 

from etiquettes stuck on the cartons. The etiquettes also have the customer and 

destination information, as well as the parcel ID for tracking purposes. The idea is 

to compare number of picked cartons with number of cartons from delivery note. 

Numbers should be equal. The device makes a different beeping sound if a box is 

scanned a second time; the sound helps a driver know that the article has already 

been scanned. During the observation, a driver goes between piles of cartons 

staged at marshalling area and scans all the boxes manually. The process is time 

consuming, especially if the products are mixed with small and big items. Usually, 

a driver misses one or two boxes to be scanned and has to find a missed item 

amongst staged products. This could sometimes mean scanning all the items 

again (Pickers, 2015; the Shift leader, 2015). 
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3.2.5 Loading 

Loading is the next process, which starts right after scanning, according to 

observation of the process. Depending on the final volume of products, one or two 

forklift drivers are assigned for loading (the Shift leader, 2015). The forklift trucks 

used for loading vary also, depending on products to be loaded (Pickers, 2015). 

For example, observations show that for loading fridges and washing machines, 

clam trucks are used. TVs are loaded manually due to its fragility (Pickers, 2015). 

The final destination of products is considered as well. For instance, if a trailer 

goes to Norway, the goods should be loaded in a certain sequence: the products 

for farthest customer are loaded first. If a trailer goes to Denmark or Finland, there 

is no special sequence because all shipments go through a central terminal from 

which they are distributed (the Shift leader, 2015). 

3.2.6 Customs 

Trucks carrying goods to Norway require a customs declaration procedure 

because Norway is not in the EU (Customs declaration workers, 2015). This is 

done using KSD software, a software program for customs handling, security filing, 

transport management and forwarding systems. SKUs manufactured outside the 

EU also have to go through a customs declaration. The workers responsible for 

making customs declarations are often interrupted because they also perform 

other tasks related to reception and paperwork for Postnord Logistics’ drivers. This 

interruption slows down the process and raises the risk of errors, according to 

Customs declaration staff (2015). 

 

Moreover, as the most potential area for improvement is considered to be picking 

(55% of the total operating cost: Lam et al., 2014; Howard et al., 1964), the pickers 

were asked to stress on the picking activity during the interviews. The results of the 

interviews combined with observations of processes are presented below. 
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# Process Occurring problem  

1. Replenishment Sometimes pickers have to wait up to half an hour for replenishment of empty picking areas (the pickers) 

2. Picking The warehouse is zoned by volume of cartons from small to big (the Shift leader). However, some items could 

be very heavy; although their volume is small (ex. barbecue oven is over 50 kg). Such products are in the zone 

for items with smaller volume and are picked by hand. It means that drivers handle heavier goods manually 

(the pickers) 

3. Picking The presence of heavy items with small volumes leads drivers to sometimes pick lighter products before 

heavier products resulting in the necessity to re-arrange the pallet sometimes more than once (the pickers). 

4. Picking Bigger volume products are sometimes placed in the zone for smaller volume products, which leads to re-

arranging the pallet (the pickers) 

5. Picking The software directs several drivers to pick several items of one article for the same order, although it is 

possible to handle everything by one driver (observation of the process) 

6. Picking Personnel of inbound zone make mistakes in measuring volume of incoming goods. It leads to wrong 

calculation of volume and pallet capacity by the system, i.e. drivers are sometimes forced to make two trips 

instead of one for one picking line (the pickers) 

7. Picking Orders for private customers are picked one by one, although ordered volume is quite small (the pickers; 

observation of the process) 
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8. Picking The drivers assigned to one picking zone get tired and bored faster (the pickers) 

9. Picking and 

loading 

Picking TV sets with clam trucks is not allowed. Therefore, each TV is handled manually although some can 

weigh over 50kg (the pickers) 

10. Scanning Sometimes pallets are built badly and the worker scanning has to unpack a whole pallet to find one packet 

tucked away in the middle (observation of the process; the pickers) 

11. Scanning Sometimes the drivers delivering products to the marshalling area could confirm the right location using the 

check numbers and place the packet in the wrong location. Loose boxes could also be moved unintentionally 

into adjacent loading lanes. This results in lost time searching for the items and the shipment sometimes 

leaves requiring the packet to be shipped on a later date (the Shift leader; observation of the process). 

12. Staging and 

loading 

Mess of products in the staging area: the smallest products (iPhones) are mixed with other products (ovens), 

laying on the floor sometimes. Drivers often have to get off the truck and rearrange items in the staging area 

(observation of the process) 

13. Staging and 

loading 

TVs are fragile, staged with the rest of the goods and could be damaged by trucks or other items during 

loading (observation of the process; the pickers) 

F14. Loading Containers with slide-in doors instead of swing open doors impede loading with clam trucks. Workers are 

forced to sometimes load manually and do extra lifting (the pickers) 

Table 9: The Empirical Findings from Interviews and Observations (Transcribed by the Authors, 2015).
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The problems in the table above are faced by the workers in the outbound zone. Some 

of them could be wastes or lead to wastes. Therefore, these problems are critical for 

identifying wastes, which is the focus of the next section. 

3.3. Analysis  

3.3.1 Performing VSM and identifying wastes 

 

Product family 

The first step in performing VSM is preparing the organization and selecting an 

appropriate product family (Martin & Osterling, 2014; Nash & Poling, 2008). The 

researchers explained to the logistics Manager and logistics technician the purpose of 

VSM and the possible benefits. Key managers in the outbound zone as well as shift 

leaders and workers also got an explanation of the purpose, process and expected 

outcomes of VSM. The product family matrix for the five families based on the activities 

that constitute outbound processes is illustrated below: 

 Order 

processing 

Picking Replenishment sub-

process 

Scanning Loading Customs 

H * individually  together with B * * * 

B * together with C together with H * * * 

C * together with B Individually * * * 

D * Individually together with E * * * 

E * Individually together with D * * * 

Table 10. Product family matrix for the Company N (Illustrated by the Authors, 2015). 

 

All of the product families go through all of the processes as shown in the table. The (*) 

marking means that all the products are processed, scanned, loaded and, finally, 

declared concurrently. However, picking and replenishment is done differently for some 
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product families as illustrated in the table above: B and C family products are picked 

together, while the rest of the families are picked individually. For replenishment H and 

B families are done together as well as D and E product families. Replenishment for C 

product family is done individually.  

The product family matrix seeks to group products going through similar activities. It is 

recommended to identify and map the most problematic product family in the value 

stream (Martin & Osterling, 2014). At the Company N, H, B and C products are 

considered the most problematic because of errors in picking, and long picking times, 

according to the Head of Logistics (2015). However, because more than half of the 

activities (Order processing, Scanning, Loading and Customs declaration) are done at 

the same time for all product families, it is not effective to follow a single product family 

through the entire value stream. This is because it is not possible to estimate the 

amount of time spent for example on processing orders for product family H alone, or 

the time spent on scanning H products. 

The authors, therefore, chose to do VSM based on the shipping routes and selected 

one shipping route.  

Mapping the current state 

The mapping activity was held within one day (2015-04-30) and for one truck shipment 

to Denmark (DK 27-100) and is presented in Figure 8 Below. Goods are picked, 

marshalled, loaded and shipped to customers via Postnord. Information flow starts from 

receiving orders from customers. As explained in empirical findings, order processing 

staff is responsible for processing of orders by means of different IT platforms such as 

SAP, Centiro, Astro and MS Office. Information of the goods to be picked transfers 

further to the pickers and to staff responsible for preparing customs declarations. 

Postnord is involved in data exchange as the transportation company, planning 

schedules and routes for shipments. Postnord is involved in material flow as well, 

shipping the products to customers as well as returned goods back to Company N. The 

current state map is shown below: 
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Figure 8. Mapping of the current state at the Company N. (conducted by the Authors, 2015) 
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Identified wastes 

 

The interviews and observations of the outbound processes in the warehouse of 

Company N while performing VSM made it possible to identify wastes. The wastes 

identified are guided by the research of Jones (1995). The author adapted the Toyota 

Production System’s categorization of wastes to the warehouse environment.  

There are different wastes identified in the studied processes (Figure 8. below).  The 

authors number those wastes (from 1 to 7 in Figure 8.) which are the focus of the paper 

and the subject for further reduction or elimination.  

 

Order processing: The identified waste in order processing is waiting time for the 

transport route planning information, which order processing staff should receive from 

Postnord Logistics. It takes between 19mins and 1h 30mins to get the information from 

Postnord Logistics, according to the process observation and interviews. However, this 

type of waste cannot be avoided by the Company N; therefore, it is considered as 

necessary non value-adding activity (NNV), according to Jones (1995) and is not studied 

by the authors further.  

 

Picking process: The wastes in picking process are waiting time for replenishment, 

travelling, unnecessary motion and defects described by Hines & Rich (1997) and  

Martin & Osterling (2014).  

Waiting time for the replenishment is revealed via interviews with the pickers. According 

to some of the Pickers, waiting time could be up to 30 minutes (Pickers, 2015). This 

waste occurs when the forklift drivers have to wait until the required goods are filled in 

the picking area again. According to the IT staff (2015), Company N is currently testing a 

system of order driven replenishment done automatically by the WMS. Thus, this waste 

is not studied by the authors further. 

Travelling occurs when several pickers handle few products at the same time which 

could be handled more effectively by one picker; it also occurs when input of incorrect 

volume data of goods results in wrong calculation of volume and pallet capacity by the 

WMS resulting in extra trips for the pickers; aslo, picking the orders for private 

customers one by one due to absence of batch picking results in travelling. The waste of 
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travelling is identified by means of observation of processes and interviews with the floor 

staff of Company N.  

Unnecessary motion is the result of extra efforts of floor staff to handle heavy goods 

manually. According to Hines & Rich (1997), all unnecessary stretching, bending, lifting 

and movement is a waste.  

Defects (could be damages, misplaced  items, wrong picked items) occur as well due to 

disorder at the staging area, bored and tired floor staff due to routine, and absence of 

article scanning. The latter occurs because the pickers do not scan each picked item; 

they insert the data of picked products into the system manually, according to the 

process observation. As a result, wrong items are sometimes picked and delivered.  

According to Jones (1995), all four wastes here are pure wastes or non-value adding 

activities (NV). These wastes are numbered from # 1 to 3 in the current state map and 

are the subject for further reduction or elimination.  

 

Scanning process: Waiting, unnecessary motion and processing are the wastes 

identified while scanning is performed. Waiting waste corresponds to time spent waiting 

for trucks and trailers from the transportation company, especially when said truck is 

late. This waste is figured out during interview with the Shift leader (2015); because this 

waste involves external factor such as accuracy and conformity of the transportation 

company with its delivery schedule, it is not the subject of further study.   

Unnecessary motion is extra movements during manual scanning of outbound goods;  

according to the pickers, it is quite easy to miss a couple of items amongst the pile of 

products and spend extra time trying to find it. Scanning is considered as a waste 

because this process could be eliminated almost completely by batch picking and 

scanning articles during picking. This waste is called processing by Jones (1995) and 

refers to the use of a more complex than necessary solution or machine to solve a 

problem.  All the discovered wastes are considered as NV, according to Jones (1995). 

Unnecessary motion and processing are numbered as # 4 and 5 respectively in the 

current state map, which are examined further.  

 

Loading: There are identified wastes of unnecessary motion and damages. 

Unnecessary motion is evidenced by the extra bending and movement to load 
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individually picked private customer orders. This is in line with Hines & Rich (1997). 

Some of the items are fragile and heavy while others are quite small.  According to some 

of the pickers, smaller items are sometimes damaged by larger ones during loading. 

Fragile items like TV sets also get damaged according to the Service and Claims 

manager (2015). These wastes are considered as NV, according to Jones (1995) and 

numbered as # 6 and 7 in the current state map for reduction/elimination. 

 

Customs: Unnecessary motion and waiting are identified during customs declaration and 

preparation of paperwork. According to the process observation, two available people 

are not enough to fulfil the assigned scope of work and are constantly being interrupted 

because they are responsible for other activities as well. This is considered as 

unnecessary motion. As a result, customs declaration is riddled with waiting times. The 

wastes are considered as NV, according to Jones (1995). However, customs process is 

illustrated in the current state map (Figure 8) below only to present the whole picture of 

all processes in the outbound zone of the warehouse. The authors consider the wastes 

of customs process as tied to manpower planning of the administration staff, which is not 

the focus of the present research and is not examined further. 

3.3.2 Causes of Wastes 

 

The goal of identifying wastes is to eliminate them. However, according to the literature, 

not all waste could be eliminated. Some of the waste could be activities that form an 

essential part of internal processes which a company believes it must currently do in 

order to remain in business (Martin and Osterling, 2014). The goal in such situations is 

to reduce the waste as much as possible. In order to eliminate or reduce waste it is 

important to understand what the root cause of the wastes is. According to Bilcheno & 

Holweg (2009), it is useless to try to solve problems uncovered away from the place 

where the work is carried out.  

 

Observation on the shop floor, known as Gemba, and asking questions about observed 

issues is also considered important and recommended by Imai (2012). After identifying 

the wastes in the various activities the researchers, therefore, go back to the work floor 
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to repeatedly observe the processes and understand what is causing these wastes. 

Having developed personal opinions on what is causing the wastes, next step is to 

figure out if the deductions of the authors are in line with opinion of the Head of logistics; 

this is necessary because the authors do not have complete access to the corporate 

information and could interpret data differently. In order to figure out this, some problems 

uncovered during the interviews with the pickers are further investigated with the Head 

of logistics using a 5Whys approach as recommended by Imai (2012). The numeration 

of the uncovered problems in Table 9 of the empirical findings above and Table 11 

below is the same:  

 
# Uncovered problems during the interview with Pickers (excerpt from table 9) 

4 The pickers have to re-arrange pallets (ex. B&C items) 

6 Pickers sometimes have more volume than truck can handle 

8 Some workers get bored from doing the same thing every day 

9 The workers handle heavy items by hand during picking, loading 

11 Workers have to find misplaced items during scanning 

12 Pickers have to move around small boxes to deliver items in the marshalling area 

 
Table 11: The chosen problems for application of 5Whys method (Illustrated by the authors, 
2015)  

 
The example of questioning based on the uncovered problem # 12 is presented below:  
 

- Question: Why do pickers move around small boxes to deliver items in the 

marshalling area?  

- Answer: There are lots of small boxes in the marshalling area 

- Question: Why are there lots of small boxes in the marshalling area?  

- Answer: Because pallets are not built before delivery to the marshalling area  

- Question: Why are pallets not built before delivery to marshalling area?  

- Answer: The Company uses limited batch picking. (The Head of logistics, 2015) 

 

Therefore, necessity to move around small boxes to deliver items is caused by limited 

batch picking.  

Figure 9 below illustrates the correlation of the uncovered problems and their causes  as 

well as potential effects after using 5Whys principle. 
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Figure 9. Cause and effect flowchart (Developed by the authors, 2015). 
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The flowchart of figure 9 reflects the following interrelation between:  

- Causes of the problems uncovered during the interview with the pickers according to the 

Table 11. The causes logically  start the flowchart and are placed at the bottom; 

- Effects of having the problems are logically placed at the top of the flowchart ensuring the 

smooth flow from causes to effects; 

- Identified wastes from the figure 8. are inserted in the flowchart and numbered the same 

way in order to provide a clear picture on how the problems and causes of the problems 

could lead to the identified wastes, 

    

Generally, the correlation could be interpreted as a chain: causes-intermediate encountered 

problems-wastes-effects. The flowchart could be also read as “if-then” algorithm explained 

below and started from the left bottom corner (Figure 9.):  

 

If suppliers, purchasers and head planner do not communicate effectively (the Head of logistics, 

2015), then Head planner does not have enough information on articles and inbound staff has to 

measure volumes all the time.  In turn, lack of information on articles leads to placing the articles 

in wrong location; the necessity to measure volumes repeatedly leads to increased number of 

errors and, consequently, WMS contains wrong information on volumes. Due to this situation, 

the pickers have to re-arrange pallets. Moreover, wrong information on volumes in WMS causes 

the situation whereby the pickers have more volume than a truck can handle  leading to the 

identified waste # 1 – extra travelling in picking process. At the same time, Company N does not 

use lifting aid yet even though the company is aware it is necessary and is looking for a 

satisfactory solution (Head of Logistics, 2015). This forces the workers to handle heavy stuff by 

hand, which causes the identified wastes # 2 and 6 – unnecessary motion in picking and loading 

processes. 

Furthermore, if Company N tries to save money (Head of logistics, 2015), then Company N has 

fewer workers than required sometimes. This situation, coupled with “a suboptimal 

replenishment point for some articles” (the Head of logistics, 2015) means the pickers have to 

wait for replenishment. In addition, pallets are not built before delivery to marshalling area  

(private customers’ orders), which is caused by limited batch picking used by Company N (the 

Head of logistics, 2015) and leads to many small boxes in the marshalling area making the 
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pickers to move around small boxes  to find misplaced items during scanning. Therefore, limited 

batch picking causes the identified wastes such as extra travelling (# 1 in picking process) and 

unnecessary motion (# 2 and # 4 in picking and scanning processes respectively).  In addition, 

the shift leader assigns workers to particular areas/tasks, which results in some workers getting 

bored from doing the same thing every day. 

 Consequently, unnecessary motion (# 2 and 6), boring repetitive work, waiting for 

replenishment, necessity to re-arrange pallets, move around small boxes and find misplaced 

items lead to the situation whereby   workers get dissatisfied and stressed losing interest in work 

and becoming more careless. If the workers become more careless, it causes more defects 

such as damages (# 3 and 7) and picking errors (# 3). Moreover, if new workers are not properly 

trained (Head of logistics, 2015), then it also leads to having more defects (damages: # 3 and 7). 

However, the waste of defects (# 3) related to the increasing number of picking errors has 

another cause that is manual verification of the picked items, which is also responsible for the 

identified waste of processing (# 5).  

 If there are wastes of processing, defects (i.e. damages and picking errors), extra travelling and 

unnecessary motion, then operational expenses would increase along with increasing number of 

customers dissatisfied with the quality of supplied products. Finally, Company N could suffer 

from loss in market share and bad financial results of running the business because of 

decreasing profit.    

 

The explained flowchart enables visualization of how seemingly unconnected problems could 

build up to cause huge effects such as possible loss in market share.  

According to the flowchart, there are several causes of the identified wastes:  

 

- Manual Verification of the picked items  as well as pick and drop-off locations  causing 

processing (# 5) and defects (# 3) 

- No lifting aid causing unnecessary motion (# 2 and 6 in picking and loading processes 

respectively) 

- Limited batch picking causing extra travelling (# 1) and unnecessary motion (# 2 and 4 in 

picking and scanning processes respectively) 
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- Dissatisfied workers becoming more careless and causing more defects in the form of 

damages (# 3 and 7 in picking and loading processes respectively). 

 

One more identified root cause of defects (# 3) and extra travelling (# 1) is insufficient 

communication between the Head planner and purchasers. However, this root cause is out of 

the scope of work as it involves cooperation between two functions outside of the outbound 

zone. Thus, it is not studied further.  

However, location of the articles is also studied further as it affects travelling time. Although, 

sub-optimal location of the articles is not identified from the interviews as a cause of wastes, 

data on the picking frequency of E and D articles provided by the Head Planner shows that E 

articles were picked almost 8 times as much as D articles in the last 12 months. However, D 

articles are located closer to the marshalling area than E articles. This means the pickers are 

travelling a lot more than is necessary. Sub-optimal location of articles is thus considered a 

major contributor to the waste of extra travelling time (# 1) in picking process. 

 

Next section of the research deals with the recommendations on how to eliminate or reduce the 

identified wastes through attacking the causes of the wastes (Table 12. below).  

 

  
Table 12: Causes of the wastes for further elimination/reduction (the authors, 2015). 
 
 

Recommendations are based upon the causes of the wastes identified as shown in the table. 

Accordingly, article location, automatic verification, batch picking, lifting aid and staff 

performance and management are the focus of the next section.  

 

The waste  Cause 

Extra traveling #1 Sub-optimal article location 

Processing # 5; Defects # 3 Manual verification  

Extra travelling # 1;  Unnecessary motion # 2 and 4 Limited batch picking  

Unnecessary motion # 2 and 6 No lifting aid  

Damages # 3 and 7 Dissatisfied workers  
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4. Recommendations for Reducing Wastes at Company N 

RQ2: What recommendations should be made for reducing wastes? 

 

This chapter is focused on recommendations for reducing or eliminating the wastes 

identified in the Chapter 3 through attacking their causes. The chapter consists of a 

theoretical part, empirical findings and analysis part. The theory is used as a baseline for 

making recommendations based on empirical data. The analytical part presents the 

recommendations as well as the explanation of their application referring to theoretical 

and empirical sections.  The chapter also discusses results of benchmarking with the 

help of which some recommendations are developed.  The authors use the same 

numerical system of the identified wastes as in the Chapter 3. The theoretical framework, 

empirical findings and analytical part are divided by the following order describing and 

studying: location of articles; automated verification; batch picking; lifting aid; improving 

worker satisfaction.   

 

 

4.1. Theoretical framework  

4.1.1. Location of articles  

Correct location of the articles should result in less travelling time by the pickers.  

The physical location of the items is done using two main systems: fixed (storage at a fixed 

location) and random (storage at every available location). Fixed location system requires large 

storage volume, but it is easier to arrange and manage in   terms of the items’ locations 

considered by their turnover frequency. As a result, handling work will be minimized along with 

improvement of the warehouse utilization (Jonsson, 2008). The principle of location of the items 

by their frequency determines the design of zones in the U-shaped warehouse. The frequency of 

the items means how often the goods are demanded by customers: frequently demanded items 

should be located closer to the exit of storage (Harmon, 1993; Ballou, 1967) The assumption for 

this layout design is that the total handling costs is directly related to the total distance traveled 

in a warehouse. To minimize the total distance, the fast-moving items are supposed to be 
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located near the shipping dock while the slower-moving items are to the rear. Therefore, the 

items for which a large number of trips are required in order to fulfill customer demand are 

located near the outbound so as to lower the travel distance per trip (Ballou, 1967). 

Locating the items by their frequency reduces travel distance of most of the trips to and from 

storage by approximately two times (Harmon, 1993).  

The Pareto principle is said to apply to most warehouses; it explains that 20% of the products 

usually accounts for 80% of the picking activities; the rest 80% of the goods are demanded very 

infrequently comprising only 20% of the total picking work. ABC analysis could be useful in 

identifying the incidence of the Pareto principle (Jonsson, 2008). According to Bartholdi & 

Hackman (2014), an ABC analysis basically classifies products into 3 groups: A (few products 

accounting for most of the work), B (moderately important) and C (most products which amount 

to very little of the work). The authors further state that ABC analysis could be used to 

understand which products really matter in a warehouse and this is important for planning  

product location.  

It is also important to understand how the intensity of work varies because many products have 

a natural cycle that repeats every year, or month or week (Bartholdi & Hackman, 2014). The 

authors further argue that understanding seasonality is useful in knowing when the products 

would be demanded and planning for effective storage and picking and distribution could be 

enhanced by incorporating this knowledge into the product location planning. 

According to Jonsson, (2008), it is also possible to use a combination of fixed and random 

location. For example, it is in common practice to apply fixed locations for the picking zone (from 

which the items are picked for customer orders) and random locations for inventory (the items 

for replenishment of picking zone).   

Another possibility for locating the items in the warehouse is the principle of correlated location 

aiming to minimize handling work. For example, location of the goods by their size, weight and 

how they are handled (Tompkins et al., 2010; Ballou, 1967). 

 

4.1.2. Automated verification 

 

According to Mccue (2012), warehouse automation becomes a critical point for two reasons: to 

control cost and optimize orders fulfilment. The author further explains that using automation 
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adding technology to processes to enhance their execution. McCrea (2015) presents seven 

ways to optimize existing WMS, one of which is to enhance warehouse automation. It could be 

done through bar code scanning and directed activities amongst other solutions. Bar code 

scanning constitutes several steps of implementation such as radio frequency network, bar 

coding of locations, application of license plates to SKU and pallets and integration with WMS. 

Directed activities range from batch processing, mapping location in order to optimize travelling 

and direct workers to stock, replenishment and locations of articles. Expected results as per 

McCrea, (2015) are increased inventory accuracy and labor productivity of 50% or more. Mccue 

(2012) agrees on the importance of implementation of bar coding by using machine vision 

sensors and systems combined with laser technology. The author states that the most advanced 

users of bar coding technologies are companies within e-commerce (Mccue, 2012). 

 

4.1.3. Batch picking 

By consolidation of several orders into batches before the order picking process, the total 

picking time and picking efficiency could be improved significantly because a group of orders are 

managed at the same time (Lam et al., 2014). If batch picking is used, it is possible to improve 

productivity in the range of 100% to 500% (Harmon, 1993). The main downside of this approach 

is similar as for zone picking: errors due to breaking down the consolidated batch by individual 

orders (Bragg, 2004). 

 

4.1.4. Lifting aid 

Unnecessary heavy lifting, bending and stretching is considered to be wasteful activity by Hines 

& Rich (1997). Heavy lifting causes fatigue in workers and as a result, lifting aid should be used 

where possible.      

4.1.5. Improving worker satisfaction 

This part deals with staff performance and management in order to turn dissatisfied workers into 

satisfied ones that should lead to more careful and accurate work and less damages in 

outbound processes. The authors use literature on management control system with the focus 

on existing techniques aiming at better information exchange between superiors and floor staff, 

improving working environment and provide managers with the information for decision making.  
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It is critical for managers to analyze the internal as well as external environment as accurately as 

possible in order to anticipate, react and influence, if possible, the changes in the environment. 

Managers have to evaluate the performance of established strategies and analyze alternatives 

(Johnson, 2014). These activities of management are a part of the Management Control System 

(MCS) of organizations. The goal of MCS is to help and coordinate the process of making, 

planning and controlling decisions throughout the company and to guide the behavior of 

personnel by means of gathering, analyzing and using information (Bhimani, 2012).  Atkinson 

(2012) affirms that performance measurement system within MCS help managers   to 

understand and achieve strategic goals, to provide information for decision-making and to 

motivate staff to achieve strategic goals. Moreover, performance measurement system is used 

to evaluate the company’s performance providing feedback on the company’s progress. 

(Atkinson, 2012).  

 

It is also significant to consider appraisals within the performance management system. 

According to Selden and Sowa (2011) performance appraisal is a formal, at least annual, 

process to assess staff and provide oral and written feedback about their performance. Farmer 

(2004) states the objectives of staff performance measurement system, which deal with staff 

performance and assessment, and clarification of organizational expectations of staff. Further, 

the information received by means of application of staff performance measurement system, is 

used for identification of development needs and decisions on payment, promotions and 

coaching. (Farmer, 2004). 

4.2. Empirical Findings  

4.2.1 Location of articles  

In Company N, products are categorized into five groups according to the product volume (the 

Head of Logistics, 2015). H product family represents the smallest products while E is the 

largest and heaviest and their locations are as illustrated in the figure 10.below. 
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Figure 10: Location of different products families at Company N (Company N, 2015) 

 

As the figure above shows, the warehouse has a U-shape with the inbound and outbound docks 

located on the same side. Storage for the various picking families is located in the corresponding 

areas immediately after the picking areas for C, D and E goods. For B and H products storage is 

on the racks above the picking locations. The following table shows the number of times all the 

products in the different product families have been picked in the last 12 months: 

Product Family Number of articles Picking frequency/year 

B 1763 55755 

C 434 24586 

D 131 4918 

E 425 37591 
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H 1810 56887 

Table 13: Picking frequency by product family. (The Company N; 2015)  

 

According to the table 13, H family products have been picked the most closely followed by B 

family articles. D family has the smallest quantity of total picks; approximately 10 times lower 

than for B and H.  

The picking area is also adjusted according to an ABC analysis. According to the Head Planner, 

this is done by prioritizing the picking locations according to the number of times a given SKU 

was ‘visited’ by pickers in the previous month. SKUs visited more than 100 times belong in A, 

those visited 50-100 times belong in B and those visited less than 50 times belong in C. ‘A’ 

locations are closest to the marshalling area while ‘C’ locations are furthest. The analysis is 

done at the end of every month and changes are made accordingly. The effects of the changes 

only take effect from the next shipment after the changes are made. This is because it would 

take too many hours to move the goods already in the warehouse to their new positions and 

erase the gains from travelling that result from ABC analysis. The Head Planner also explained 

that Company N performs a seasonality analysis but at a very limited level. This is by prioritizing 

for example, summer season-related articles such as grills, lawnmowers etc. in the spring; in 

autumn these articles are  put in the ‘C’ section of the warehouse, that is furthest from the 

marshalling areas. Both the picking area and the storage are adjusted according to ABC 

analysis (the Head Planner, 2015).  

4.2.2 Automated verification 

As earlier mentioned, the use of automation is very limited at Company N even though the 

company is considering options for automation (Head of Logistics, 2015). Also, verification of 

location is done by manually typing into the WMS location numbers and the process is void of 

barcode scanning. This leads to picking errors such as picking from the wrong location or the 

wrong article (Service and Claims manager, 2015). In order to reduce such errors, pickers are 

cautioned to extra careful and those responsible for replenishing should not place similar articles 

in adjacent locations (Head of Logistics, 2015). 
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4.2.3 Batch picking 

There is very limited use of batch picking at Company N. For the most part it is restricted to 

picking small items from Zone H, with an average of 4 order lines per trip (Head of Logistics, 

2015). The limited use of batch picking is related to the handling equipment and picking errors. 

The truck for picking small items has a carrying capacity of one pallet; thus not a lot of space for 

picking many different orders. 

 

Figure 11: Truck for picking at H, B, C areas at Company N (pictured by the Authors, 2015)  

 

Also, more boxes means the pickers sometimes put a picked item into the wrong box (Service 

and Claims manager, 2015). Also, private customer orders are picked individually and this 

results in a lot of extra travelling.  

4.2.4 Lifting aid  

Company N does not use any lifting aid and all of the pickers complained about this during the 

interview (Table 9. of the Chapter 3). The picking and loading of the articles are performed 

manually, which is difficult to handle sometimes due to heavy items like TVs or barbeque ovens. 

Available trucks deliver picked articles to marshaling area but fragile articles such as TVs should 

not be clamped by a truck but handled manually on a special pallet for TVs that looks like the 

one in the image below. As a result, the pickers complain that absence of lifting aid affects 

negatively their health (Pickers, 2015). At the beginning, clam trucks were used for picking TVs 

but this led to lots of damage and the company was forced to put a stop to this. Company N 

understands the need for lifting aid (Logistics Manager, 2015) but is still searching for a 

satisfactory solution.  
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4.2.5 Improving worker satisfaction 

The observation of processes and interviewing of workers in the outbound zone reveals 

insufficient communication between management of outbound zone and floor staff. It becomes 

obvious when discussing with personnel that people are ready to share their ideas about 

improvements of the warehouse operations with the authors. Several pickers after telling 

management about problems and not getting solutions have stopped expressing those 

concerns. As a result, according to some of the pickers, it is useless to discuss such ideas and 

possible recommendations with the management (Pickers, 2015). Therefore, information seems 

to mostly flow downwards. 

At the same time, there does not seem to be sufficient incentives to stimulate and motivate floor 

staff to work better, to be creative and to feel as part of a “big family” at Company N.   

 

4.3 Benchmarking  

It is useful to compare a warehouse with its peers because comparing with an ideal warehouse 

is not very practical. Benchmarking is the way to compare not with an ideal but with actual 

warehouses to suggest standards of performance proven to be achievable. But this assumes 

that other warehouses, possibly including competitors, are willing to share best practices 

(Bartholdi and Hackman, 2014). If a peer is outperforming a warehouse, the warehouse can 

examine their facilities and processes to understand the ‘why’ and ‘how’ and then try to adopt 

similar practices. Therefore benchmarking is applied to carry out such comparisons (Bartholdi 

and Hackman, 2014). Benchmarking is the process of gathering and sharing assessments of 

performance and it can lead to a plan for improvements (Hackman et al., 2001; Frazelle, 2002; 

Gu et al., 2010). An assessment is carried out based on a number of management ratios and 

performance indicators (Balk and de Koster, 2008; Bartholdi and Hackman, 2014). According to 

Bartholdi et al. (2014) and Frazelle (2002), benchmarking may be done internally on the 

processes within an individual company; or externally in other industries with the same 

processes; or on the same process in competitors. There are challenges of diplomacy and 
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information sharing when benchmarking against other companies, especially competitors 

(Bartholdi and Hackman, 2014). 

 

4.3.1 Results of benchmarking  

As it is stated in Chapter 2 (methodology), the authors decided to benchmark e-commerce area 

at Jysk AB i.e. area for goods for internet-based private customer orders. The results of 

benchmarking should be useful as a basis for recommendations for Company N applicable for 

picking and handling of small items (H, B and C areas). 

Benchmarking was conducted via interviewing the Head of logistics, Annika Lofgren, as well as 

observation of processes in the distribution center (DC) of Jysk AB in Nässjö, Sweden on 5 of 

May, 2015.  

Jysk is an international retail chain that sells everything for the bedroom, bathroom, window, 

living room and patio. Jysk consists of more than 2 100 stores in 36 countries with total number 

of employees of nearly 18 500 worldwide. 

 The central distribution center of Jysk is located in Nässjö and delivers to Swedish and Finnish 

stores as well as to private customers who place orders online (Jysk, 2014). E-commerce area 

is located in a separate zone within the distribution center (DC) This area for picking internet 

orders holds about 95% of the approximately 4000 articles stored in the DC. The Warehouse 

Management system (WMS) for JYSK is designed in-house based on a SAP platform. This 

unique system is used by JYSK in Sweden, Finland and Poland. 

Picking for internet orders is done in two ways: 

 

 Batch picking using trucks that tow two connected wheeled carriages or cages with space 

to hold up to 19 blue boxes for 19 different orders at a time. The cages are mostly used 

for smaller articles. The pickers scan a location barcode to confirm that the pick is coming 

from the right location; next the item barcode is scanned and this ensures that the right 

item is picked; then the blue box is scanned to ensure the product is going to the right 

order. Pickers use so called ‘finger scanners’ which are fastened around two or three 

fingers and are much faster than the scanners mounted on trucks.  Picking is complete 
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when the items for all orders have been picked, and these are packaged and put in a 

wheeled cage for dispatch. 

 The second method for picking internet orders is by the use of a powered pallet truck. 

This is for bigger articles like furniture. The truck operator has to lift the articles unto the 

truck by hand as there are no lifting aids in this section of the warehouse. The company 

has produced a short film showing the best techniques on how to lift such articles without 

the use of lifting aid. However a test run is being planned for picking the bigger items in 

the internet orders with the regular picking for the stores where lifting aid is available. 

 

Errors caused by picking from the wrong location and picking the wrong items are practically 

eliminated using this system. Some errors could still occur if a picker scans one blue box and 

drops the article in another but this is very minimal. One of the disadvantages of the dedicated 

picking area is that replenishment is very frequent and this extra handling is waste. This 

happens because only a few items per Stock Keeping Unit (SKU) can be maintained in the 

available space. However, under the current paradigm, the management considers this to be 

necessary waste. A consequence of this situation is that when many orders of an item are 

made, especially for seasonal items, the quantity held in the picking area can quickly go out and 

this could lead to considerable waiting times. In order to avoid waiting times the company uses a 

mix of ABC analysis, forecasting and marketing analysis (including campaigns and promotions) 

to organize the warehouse and reduce travelling. The company also uses a system of ‘pre-

replenishing’ such that replenishment is done before picking begins as well as while it is 

ongoing; orders are analyzed and replenishment is planned based on orders in the system, 

forecasts and market analysis. 

According to Lofgren (2015): ‘…it is better to increase the work in planning and make the job 

easier on the floor…’ 

4.4. Analysis and Recommendations 

4.4.1 Recommendations based on location of articles  

Swap Locations for D and E  
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From the gathered empirical data and the layout shown above (Figure 10.), it is obvious that the 

products of E have much higher picking frequency than D and the travel distance to marshalling 

area is even longer than D. According to Baudin (2004), the warehouse should be designed in 

such a way as to not only reduce the amount of travelling, but to eliminate the need for travelling 

by re-designing where necessary. E items are much heavier and voluminous than D items; while 

on one trip a maximum of 4 E goods can be picked, more than 10 products from the D family 

can be picked in one trip. Table 10. in the findings section also shows that E items were picked 

approximately 8 times as much as D items within the past year. From Figure 10. it can be seen 

that D items are located closer to the marshalling area than E items. Therefore as illustrated in 

the figure below, it is recommended to swap picking and storage locations for D and E to reduce 

travelling wastes. 

 

 

Figure 12.  Layout after the swapping. (Illustrated by the Authors, 2015) 
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However, the swap results in the separation of most of the storage and picking areas for E. This 

makes the travel distances of replenishment to E products longer. Still replenishment is done 

using bigger-capacity handling equipment than picking and is much less frequent. The gains 

from decreasing travelling for picking more than compensate for increased travelling for 

replenishment. This would reduce considerably the waste of extra travelling (#1). 

 

 

 

Improve ABC Analysis   

Even though Company N does an ABC analysis already, the authors think that it could be 

enhanced by improving the seasonality analysis as well as introducing a marketing analysis. 

Seasonality Analysis  

 

At the moment the Head Planner does a limited seasonality analysis. This is done by manually 

checking SKUs and prioritizing based on season such as grills, lawnmowers in the summer and 

snow blowers, house heating systems etc. in the winter. According to Bartholdi & Hackman 

(2014), understanding seasonality could greatly improve planning and positioning of products in 

the warehouse. These benefits however would not be realized if the analysis is not thorough. A 

more effective way would be to start by creating seasonality files: one for winter, one for the 

peak season (the peak season coincidentally falls within the winter months) and one for 

summer. 

 

Winter file: Into this file the article numbers for the most obvious winter SKUs such as snow 

blowers, household heaters, electric blankets etc. should be stored. Special attention should be 

paid to SKUs whose demand is high in the winter and drop suddenly in the spring. These are 

potential candidates for the winter file and should be checked and added accordingly. 

 

Summer file:  The same process applies for the summer file as the winter file except the decline 

in demand would be noticeable during autumn. 
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Peak season file: The peak season lasts approximately from October to the end of December. 

There are a lot of SKU s such as toys and various electronic gifts that are almost exclusively 

demanded during this period albeit in huge quantities. This can be easily noticed by a huge and 

sudden drop in the demand of these articles after December. These SKUs should be 

investigated for the peak season file. 

While the seasonality files would definitely increase the amount of work in the beginning, it is 

much easier to update later on and at the beginning of each season all the SKUs in the 

appropriate file can be instantly prioritized. 

 

Marketing Analysis 

 

This includes an analysis of all the items that the stores in Norway, Denmark and Finland are 

running marketing campaigns for. Marketing campaigns include promotions, discounted sales, 

and showcasing, as well as new products being introduced. Since the stores have to plan for 

these activities they usually know which SKUs will be involved at least a week before the launch 

of the actual campaign. Company N should get this information and prioritize these SKUs 

already in anticipation; something which is not being done at all at the moment. 

 

According to Hackman et al., (2001), benchmarking can be used to suggest 

improvements.  Frazelle, (2002) as well as Gu et al. (2010) also support this statement. It was 

uncovered from the benchmarking at JYSK that both seasonality and marketing analysis are 

incorporated into the ABC analysis. This strengthens the utility of this recommendation for  

Company N. The current way of doing ABC at Company Nis historical; while this in itself is not a 

major problem, the prioritizing only takes effect with the next shipment of the prioritized article 

since it would take too many man hours to manually move shipments already in the warehouse. 

If the next shipment comes in a month, then the SKU is stuck in a suboptimal location even 

though it has been prioritized according to the ABC analysis.  

 

Seasonality analysis and marketing analysis are more proactive and when added to the current 

ABC analysis should produce significant savings in travel time for picking and replenishment 

affecting and reducing the waste of travelling (#1).   
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4.4.2 Automated verification  

According to Tompkins et al. (2010), staging should be eliminated from shipping activity; i.e. to 

consider direct loading of pallets onto outbound trailers without keeping the picked items in the 

marshalling area. Following this logic the entire scanning process could be considered wasteful 

activity. In fact, one of the Shift Leaders agreed that this activity is pure waste and in peak 

seasons could take more than an hour sometimes (Shift leader, 2015). In response to calls for 

this process to be scrapped, the Head of Logistics set a target for outbound workers of 3 weeks 

without any errors discovered in the scanning process (Head of logistics, 2015). In order to 

achieve such a target, the authors recommend the introduction of some level of automation to 

the picking process: automatic verification of articles and locations by the use of barcode 

scanning. According to McCrea (2015), barcode scanning leads to improvements in accuracy as 

well as worker productivity of up to 50% or more.  

The authors consider it useful to apply the experience of Jysk AB and scan three times during 

picking:  scan the location of the picked articles, scan the picked item and   scan the location at 

the marshaling area where the picked articles should be delivered. The following equipment 

could be used:  manual scanners (for big boxes) and finger scanners (for small articles). 

According to Lofgren (2015), correct implementation of scanning during picking process could 

completely eliminate picking errors (the waste of defects # 3) because the system prevents floor 

staff from making such a mistake. For instance, it is impossible to input wrong location of the 

article during picking because WMS will signal about inconsistency between the article number 

and its location. Finally, the scanning process causing the waste of processing (# 5) could be 

eliminated itself. There would be no  need to scan all the  picked articles again as the 

information about them  is in the WMS already including articles numbers and their location at 

the marshalling area.  

Currently the pickers of Company N do not scan the articles while picking; they instead input the 

information about picking and delivery location manually.  This leads to picking of wrong items 

(#3, waste of defects), which could be reduced by scanning each article.  

4.4.3 Change handling equipment to maximize batch picking 

By consolidation of several orders into batches before picking, the total picking time and picking 

efficiency could be improved significantly (Lam et al., 2014). Batch picking allows complete filling 
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of a truck as well as sooner departure (Bragg, 2004). If batch picking is used, it is possible to 

improve productivity in the range of 100% to 500% (Harmon, 1993) 

In order to benefit from the advantages of batch picking mentioned by Lam et al (2014) as well 

as Bragg (2004), the authors recommend a change in the handling equipment. Instead of 

picking with trucks having one pallet carrying capacity, a wagon system such as that used at 

JYSK in Nässjö could be employed (See the image below): 

             Figure 13: The picking cage at JYSK AB (Pictured by the Authors, 

2015)   

 

The truck pulls the wagons and provides room for up to 19 blue boxes. This means up to 19 

orders can be picked in one trip compared to about 4 at Company N. This would greatly reduce 

the travelling waste (# 1).  

Improving picking efficiency through batch picking, as described by Lam et al. (2014), would be  

enhanced by consolidating all the orders to be distributed by the postal service (private customer 

orders and orders weighing less than 31.5 kg). These orders can be batch picked, and built into 

pallet loads before delivery to the marshalling area. This would eliminate a lot of travelling waste 

(# 1) in the picking because in the current system each private customer order constitutes an 

individual picking trip. These private customer orders (usually small boxes) have to constantly be 

moved out of the way to place bigger picked items from the E zone: constituting the waste of 

unnecessary motion (# 2 and 4). By consolidation and batch picking of the private customer 

orders the waste of unnecessary motion (# 2 and 4) would be greatly reduced. 
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4.4.4. Lifting aid 

Absence of lifting aid during picking of heavy products in the warehouse (for example, TVs or 

barbeque ovens) results in unnecessary motion of forklift drivers ( wastes # 2 and 6), longer time 

of picking and loading, and unsatisfied staff according to the flowchart (Figure 9.) It was noticed 

during observations of the process and highlighted by floor staff. The authors’ recommendation 

is to install lifting aid equipment (vacuum lifting) on the trucks serving picking areas C and D 

because heavy products handled manually are located in these areas. The authors consider this 

recommendation is the easiest one because it would be quite complicated and expensive to 

install lifting aid above every location of articles in the warehouse. Mounting vacuum lifting on 

trucks would be used when demanded, does not require huge investments and is simple to use. 

Consequently, the authors searched on the internet in order to find out if there is already 

developed solutions concerning vacuum lifting mounted on trucks. The results of the search, the 

picture below, shows trucks fitted with vacuum lifting. 

 

Figure 14: Trucks with mounted vacuum lifting (Steel King, 2015) 

 

Using vacuum lifting installed on trucks, Company N could reduce significantly the wastes of 

unnecessary motions (# 2 and 6).  
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4.4.5 Recommendations for Improvement of worker satisfaction 

 

According to the literature, properly developed and implemented MCS helps in controlling, 

planning, analyzing and decision making (Bhimani, 2012; Johnson, 2014).  At the same time, 

MCS should support the corporate strategy, i.e. every person in the warehouse should identify 

his/her daily/routine work, as a personal contribution to the corporate strategy. In other words, 

do people know why they are at work every day? Do they have a clear understanding of how 

their achievements or failures affect performance of the warehouse as a whole? Staff 

performance and management is an essential part of MCS; satisfied employees could help to 

improve the information and communication gap between the management and personnel 

uncovered in this research and explained in the empirical section 4.2.4. 

In order to improve the working environment in Company N, improve information flow between 

the floor staff and management and raise in the floor staff the sense of integrity with the  

company , the authors develop continuous improvement report, introduce appraisal system and 

provide the recommendations on cross-training of personnel and developing the staff internally.  

 

Improvement report  

  
Management should formalize the process of gathering and applying information from the floor 

staff. The staff should be encouraged constantly by the management to give their opinion on 

faced problems and/or possible improvements. This could be done using a special improvement 

report (a sample is shown in figure 15 below) and two wall-mounted boxes. One box could be 

used for unfilled and the second one - for filled reports. The workers should fill out a report each 

time they encounter a problem. The reports should be collected, discussed by the management 

and floor staff and appropriate actions taken accordingly. The staff should notice continuously 

that their opinions are considered by the management. As a result, the information flow between 

personnel and the management would be improved. Thus management could discover 

problematic areas much faster and act accordingly.  For example, the pickers sometimes 

encounter heavy items with small volume and have to rearrange the pallet in order not to 

damage previously picked items. Another problem that is often encountered is finding items with 

large volume, which are fragile at the start of the picking route. These have to be constantly 

taken off the pallet to make room for heavier items later. In order to solve these problems the 
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truck driver who encounters the problem should fill out the continuous improvement report 

(Figure 15 below). The Head Planner should use this data for further planning of goods’ location. 

 

IMPROVEMENT REPORT  

 

Date:______________ 

Name: __________________ 

 

You do not have to fill out your name if you wish to be anonymous. 

However, your opinion is very valuable for us. If you think you have something to 

say about a problem and/or share your ideas on possible ways of improvement, 

your help is highly appreciated.  

#  Observed 

problem  

 

Possible root cause of 

problem (opinion) 

Possible improvements 

(suggestion)  

1    

2    

Figure 15: Improvement report form (Created by the Authors, 2015).   

 

Appraisal System 

It is a good idea to consider an appraisal system for the floor staff. According to the literature, 

staff should be proposed to fill in the form analyzing their personal performance, potential, 

satisfaction of working in the warehouse, working environment etc. (Selden & Sowa, 2011; 

Farmer, 20004). According to Selden and Sowa (2011), this survey is conducted once a year, 

preferably at the end of the year. The management should evaluate filled forms adding their 

personal assessment of the staff. Results of this complex analysis should contribute information 

regarding decisions on workers’ potential for promotion, transfer between departments, 
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additional responsibility and so on. Moreover, analysis of such feedback could be used by the 

managers in order to meet the objectives stated above by Farmer (2004) such as documenting 

staff development, identify coaching opportunities and clarify organizational objectives to staff. 

An example of such an appraisal form is Appendix 4 developed by the authors.  

 

Develop Personnel Internally  

Company N should consider developing personnel internally where possible, rather than hiring 

skilled people from outside. The advantage of this is obvious: Company N will promote and train 

people with potential from floor staff resulting in having qualified and loyal employees who know 

all the processes and people in the warehouse already. At the same time, it is a good motivation 

for floor staff to strive for being chosen by the management. 

 

Increase Cross-Training 

According to the observations, forklift drivers are idle sometimes during low season. It could be 

waiting time before picking, fewer products for picking or because they finished work earlier than 

planned. Company N should consider using such periods for cross-training of the floor staff. 

Cross-training means to teach tasks different from initial responsibility. For example, to teach all 

the pickers to do replenishment or introduce inbound activities to outbound staff. It would result 

in better understanding of all activities in the warehouse making staff more versatile; it would 

also improve job rotation possibilities thus making work less repetitive and more exciting, 

ultimately increasing job satisfaction.  

  

All the recommendations on staff performance and management attack the wastes of defects ( # 

3 and 7) such as damages and picking errors through improvements in two way communication, 

supporting staff development and promotion, better awareness of assigned tasks, ability to 

perform multiple and different tasks and personal involvement in warehouse processes. In 

Company N where everything is performed manually without any automation, the floor staff is 

the main asset according to the authors, because quality of work performed by the staff results 
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in performance of the whole company. That is why the authors argue that it is extremely 

important to develop staff performance and management in Company N. 
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5 Conclusions 

5.1 Identified Wastes and Recommendations  

One of the aims of this paper was to identify any wastes that exist in the operations of Company 

N and to find out the causes of these wastes. The literature identifies eight types of waste 

present in warehouse environments. They include producing faster than necessary, waiting, 

travelling, processing, excess stock, unnecessary motion, defects and underutilization of people.  

In order to identify the wastes in Company N’s operations, the authors mapped the value stream 

of the outbound processes, conducted in depth interviews and observed work flow. The wastes 

uncovered include waiting, unnecessary motion, travelling, defects and processing. Waiting was 

not studied further because it was mostly related to factors outside the scope of the paper (3rd 

Party Logistics). In order to find out the causes of the wastes the authors used Gemba 

(observation where the work happens) as well as the 5 Whys questioning technique. The 

identified wastes were numbered for better understanding and to make it easier to follow. 

Travelling (#1) and unnecessary motion (#2 and #4 – moving boxes to deliver picks and 

rebuilding pallets) are both caused by limited use of batch picking. At the same time, travelling is 

caused by suboptimal article placement.  

- Processing (#5 – scanning all picked items) and defects (#3 - Picking errors) are both 

caused by manual verification during picking 

- Unnecessary motion (#2 and #6 - lifting by hand of heavy items during picking and 

loading) is caused by the absence of lifting aid.  

- Defects (#3 and #7- damages, picking errors and misplaced items during picking and 

loading) are caused by dissatisfaction of workers.  

As a framework for making recommendations the authors used literature directly related to 

causes of wastes uncovered including batch picking, article location, and staff management and 

performance. Benchmarking was also done at the Jysk AB central warehouse in Nässjö for the 

purpose of making the recommendations more realistic as well as for sourcing ideas for 

improvements.  
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- In order to reduce the wastes of travelling (#1) and unnecessary motion(#2 and #4) the 

authors recommend increasing the use of batch picking by changing the handling 

equipment. Swapping the picking locations of D and E products is also recommended for 

reducing travelling (#1).  

- The authors also recommend introducing automatic verification using ‘finger scanners’ for 

reducing the wastes of processing (#5) and defects (#3).   

- Another recommendation by the authors is for mounted vacuum lifting on trucks to reduce 

unnecessary motion (#2 and #6). Interestingly, while presenting the recommendations to 

the company it became apparent that the company was also looking at the exact same 

solution on the left in Figure 14 above.  

- The analysis showed that the major cause of defects (#3 and #7) is worker dissatisfaction 

and this includes the repetitive nature of some tasks, stressful working conditions, having 

to rebuild pallets because of wrong information about article volumes amongst others. As 

a result, the authors recommend the introduction of an improvement report, a formal job 

appraisal system, more cross training and more internal personnel development as ways 

of increasing job satisfaction and commitment.  

5.2 Reflections and societal considerations 

Reflections 

The authors structured the report according to the Research Questions. This meant making an 

analysis related to identifying waste first. The second step consequently only involves theories 

related to reducing the wastes identified. This system, according to the experience of the 

authors, was highly effective because in searching for solutions the authors were not limited to 

predefined ideas and theories but had to search actively for theories that could help provide 

solutions. The authors also think it is a more logical structure.  

 The primary purpose of this research is to make contributions to the case company. These have 

been summarized in the section 5.1 above. The findings were presented to the Head of Logistics 

and his assistant and they were pleased with the recommendations. It remains to be seen how 

much would be implemented but that is out of the scope of this paper. However, the paper also 
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contributes to academic research methodology by covering further ground in the application of 

value stream mapping to warehouse environments.  

Societal considerations 

The authors also think that this paper contributes to welfare of the workers by seeking to make 

their daily routines more engaging; it also helps to make the work environment less stressful 

both physically and psychologically. Implementing the recommendations could also result in 

improved performance for Company N and a resultant benefit for society in the form of taxes 

and employment. It should be pointed out here that none of the recommendations include 

layoffs. The authors think that companies should always seek to improve operations first and 

reserve layoffs as a last resort. This is also reflected in some of the literature reviewed (Martin & 

Osterling, 2014). Finally, the paper could contribute to societal welfare in the form of happy 

customers as well as reduce the waste that is involved in returning wrong items and discarding 

damaged units.  

5.3 Limitations and Future Research 

The main limitation to this paper was the inability of the IT staff to provide some of the data 

which the authors requested. This data would have been necessary for calculating potential 

gains in terms of time savings that Company N could make. As such, the authors could not do 

as deep an analysis of VSM as they intended to. This is also the reason why there is no timeline 

on the current state map (Figure 8).  

The research was delimited to the outbound processes of the warehouse due to time 

constraints. Future research should include the inbound processes as well. 

The WMS was observed to generate several picking trips for the same item to the same 

customer; all of which could have been executed in one trip. This is a strange phenomenon and 

requires further investigation because it is in contrast to the way the system is programmed to 

function.  
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Appendix 1: Profile of Company N 

Categories Company N 

Area of warehouse (m2) 60,000 

Average number of SKU 3628  (April 2015) 

Average number of units per pick line Highly depends on product family 

Total number of floor staff 120 in peak season, 60 in normal seasons. 

Average number of shipments received per 

day 

27 

Average rate of introduction of new items 

per week 

142 

Average volume shipped per year 153,278,953.00 (2014) 

Average weight shipped per year (KGs) 21,230,581.00 (2014) 

Seasonality Winter, summer, and a peak season between September 

and January 

Destinations of shipments Norway, Finland, Denmark 

Table 14: Company N information (Company N, 2015)



98 

 

Appendix 2: VSM icons 

 

  

Source: Karen  Martin Group Inc., 2013
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Appendix 3: Questionnaire to respondents 

Title of 

interviewee 

Covered subjects Main questions 

Shift leader Outbound processes; 

WMS; damages and 

failures; management of 

staff 

1. Are there any aspects of the outbound processes that 

you consider problematic? If any, please explain.  

2. How do you deal with quality problems (errors, 

damages, missing items) and why do you think they re-

occur? 

3. Are there any workers who are dissatisfied with their 

jobs? What is being done to make the job more 

satisfying? 

Order 

processing 

staff 

Order processing; WMS 1. Can you show us step by step how your typical work 

day looks? 

2. Do you experience any problems that make your job 

particularly difficult? 

3. How often do such problems occur? 

Pickers Picking, scanning and 

loading processes; 

encountered problems; 

management of staff 

1. Can we observe your typical work day? 

2. What problems during face while picking, scanning 

and loading? 

3. Are there any aspects of your job that you are 

dissatisfied with?   

Customs 

declaration 

workers 

Custom declarations 

processing, IT system, 

customs regulations for 

1. Can you show us how the process of customs 

declaration works? 

2. What problems do you encounter? Are there any 
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Norway; schedule of 

shipments 

recurrent problems?  

3. It seems that the customs declaration is sometimes 

late. What do you think are the main factors responsible 

for this situation? Are you aware of if there exist any 

consequences? 

IT staff Functioning of WMS; data 

on picking process; order 

driven replenishment 

1. Can you explain to us how the WMS plans and 

executes the tasks of the different outbound processes? 

2. Can you provide us with picking data  

3. It was mentioned by the pickers that sometimes they 

wait too long for replenishment. Do you think that this is 

related to the functioning of the WMS? How do you think 

this problem could be solved? 

Service and 

Claims 

manager and 

staff 

Causes of errors, 

damages and returns; 

statistics on damages; 

theft 

1. Can you provide us with statics on claims, returns and 

quality issues? 

2. Do you know the causes of the damages picking 

errors? 

3. Can you tell us what is being done and planned to 

mitigate these quality problems? 

Controller Cost data 1. Can you provide us with data on operating expenses? 

Head Planner Usage ABC analysis and 

other planning techniques; 

optimization of picking 

process 

1. Can you explain to us what the head planner does? 

2. How is ABC analysis used, if at all? 

3. Are there any other planning techniques being used to 

make work more efficient and effective? 

4. Does Company N do seasonality and marketing 
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analyses?  

5. Why are articles sometimes allocated to the wrong 

zone? 

6. Why isn’t there sufficient information on articles? 

Head of 

Logistics and 

assisstant 

All the covered subjects 1. Why does the WMS sometimes contain wrong info on 

volumes? Who is responsible for registering this 

information? Are they properly trained? If so why do the 

mistakes re-occur?  

2. Why doesn’t Company N use lifting aid? 

3. Why do pickers have to wait long for replenishment?  

4. Why do pickers have to do many individual trips for 

private customer orders? 

5. Why do the pickers use manual verification? 

6. Why do picked products have to be scanned before 

loading? 

7. Why do some temporary workers not get the required 

level of training for their tasks?  

8. Why do pickers move around small boxes? Why are 

there lots of boxes in the marshalling area? Why are 

pallets not built before delivery to marshalling area? 

Table 15. The list of main questions to each group of respondents (The authors, 2015). 
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Appendix 4: Appraisal form 

The example of an appraisal form (developed by the authors, 2015) 

Part 1: Cooperation and Feedback 

Cooperation 

How is the cooperation between shift leader and floor staff? 

____________________________________________________________________________ 

How is the cooperation with other workers? 

____________________________________________________________________________ 

How does the cooperation work with other departments in Expert? 

____________________________________________________________________________ 

How do you think other people perceive you as a co-worker?  

____________________________________________________________________________ 

Feedback to each other (shift leader, outbound manager and you) 

What do shift leader and outbound manager appreciate in your behavior/acting/work according to my 

opinion? __ 

Strong sides of shift leader: _____________________________________________________ 

Strong sides of outbound manager:________________________________________________ 

Part 2: Accomplishment and Competence 

Have you as a co-worker the competence and abilities necessary to do the work that is expected from 

you? 

____________________________________________________________________________ 

What sides do you need to develop further? 

____________________________________________________________________________ 
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Openness culture/problem solving 

Are you committed and communicative when it comes to contribute with problem solving and new ideas 

at work? 

____________________________________________________________________________ 

Job satisfaction 

In what way do you contribute to better working environment within your team/workgroup/department? 

____________________________________________________________________________ 

 

Part 3: Conditions 

Are you experiencing barriers in your work to be able to do a good job? 

____________________________________________________________________________ 

In that case – which? 

____________________________________________________________________________ 

Do you have any suggestions on how to overcome these problems?  

_________________________________________________________________________________ 

How does the work affect your health? 

____________________________________________________________________________ 

Competence and development 

Do we give you the opportunity to develop your competence? 

____________________________________________________________________________ 

Any other issues that you would like to bring up? 

____________________________________________________________________________ 

 


