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Abstract 

Lean production is one of the proven approaches for identifying and eliminating the 

activities that do not add value to the customers and delivering and provide the best 

possible quality service to customers. Implementation of lean is deemed to be feasible 

in any organization regardless of its size or industry background. For initiating lean in 

an organization there are many tools, techniques and approaches that are available. 

Value Stream Mapping (VSM) is one such tool that is touted as cost-effective and easy 

to be implemented. This thesis proposes to conduct Value Stream Analysis (VSA) at at 

e-commerce (online) department at the case company to understand their material and 

information flows by analyzing the current state and develop implementable solutions 

to improve the overall productivity of the online deliveries. The tasks to perform are:  

• To map the current state value stream.  

• To identify wastages and propose solutions to eliminate them.  

• To provide productivity improvement proposals. 

A mix of quantitative and qualitative methods were used in this study for data collection 

and data analysis. This project, which is designed as a longitudinal case study that pri-

marily focuses on gathering accurate, real-time data related to the product family, and 

on drawing a visual representation of the current materials and information flow. VSM 

has been implemented and the data were analysed. The results obtained from this study 

concludes that, VSM is an appropriate technique to initiate lean ways of work in larger 

firms that lacks sufficient knowledge and experience on lean. In addition to it, produc-

tivity improvement proposals provided in this study are considered to be key factors in 

initiating lean transformation in an organization from a technical point of view while, 

management support and acceptance of change is necessary from an organizational 

point of view. This thesis will be useful to researchers, professionals and others con-

cerned subject to understand the significance of value stream mapping in larger e-com-

merce logistic firms. 
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Explanation of Terms 

 

Value Stream  A value stream is a flow of raw materials into the hands 

of the customers which includes all actions, infor-

mation and material flow.  

 

Value Stream Mapping  A lean tool that streamlines flows in production sys-

tems and works with continuous improvements.  

Continuous Flow  Multiple processes being connected without any stag-

nation.  

 

Current State Current value stream   

 

Lead Time  Total necessary time required by the product to go 

through a collection of processes. Involves inventory, 

assembly, waiting times, etc.  

 

Cycle Time (C/T) The time taken between one part coming off a process 

to another part coming off.  

 

Flow  Represents a constant motion.  

 

Jidoka  To make sure everything is done right from the begin-

ning and to stop the process if anything goes wrong. 

 

JIT Just in Time - To ensure the right product is produced 

in the right quantity at the right time.  

 

Kaizen ‘Kai’ meaning way and ‘zen’ meaning good, together 

accounts for continuous improvement process.  

 

Muda  A non-value-added activity, essentially a waste.  

 

Non-value-added activity  An activity that utilizes resources but does not create 

any value for the customer.  

 

Value-added time  Time utilized by the work elements which transform 

the product in a way customer is willing to pay for.  
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1 Introduction   

This chapter provides a background for the study and the problem area the study is 

built upon. Further, the problem statement and the research questions are presented. 

The scope and delimitations of the study are also described. Lastly, the disposition of 

the thesis is outlined.   

1.1 Background 

Lean manufacturing can be used for maximizing productivity and resource utilization 

by reducing waste. It is all about eliminating activities that do not add any value to the 

end product and focus on delivering the best possible qualitative product to the cus-

tomer as quickly as possible and finally having the least barriers in the system as pos-

sible (Womack & Jones, 2005). The rapid change in the global market has made many 

companies think about reducing the complexity of processes. Lead time reduction plays 

an important part in an organization which is aiming to intensify its productivity, effi-

ciency, customer responsiveness and improve their production performance. A com-

mon applied philosophy in order to improve production performance is called “lean 

thinking”. This philosophy is derived from the Toyota Production System (TPS) which 

seeks minimizing non-value added and wasteful activities, maximizing customer value 

and competitive strength of the organization. (Ohno , 1988) 

This report is based on the e-commerce department at the thesis host company. Where 

the increasingly competitive environment in e-commerce and online sales was felt, to-

gether with increasing demands in terms of lead times and delivery service, moreover 

in the current way of working it seemed difficult and challenging to make smart im-

provements to meet customer expectations. Although there are various lean tools avail-

able, it is necessary to implement these tools in a systematic way depending upon the 

context of the problem. Selecting the right method, technique, and tool is very important 

in understanding the problem and enhancing production performance of the organiza-

tion. A methodological framework was developed for reducing lead time, improving 

the efficiency and effectiveness of online deliveries using VSM. (Bhasin & Burcher, 

2005) 
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1.2 Problem Statement 

Increased online sales together with increasing demands in terms of lead times and de-

livery services had made the current way of working of online department (ecommerce) 

challenging. In recent times the company’s online customers had increased exponen-

tially. The high speed of increasing volumes had put pressure on fast process improve-

ments in order to reach efficiency and to meet productivity targets. Their targets were 

always set higher than the previous year to keep up with delivery of much higher vol-

umes and simultaneously moving ahead quickly with long-term process improvements 

had been challenging. Along this process, finding smart improvements to meet cus-

tomer expectations had also become challenging.    

1.3 Research Gap 

Based on the current industrial needs, it has been found that there has been less concrete 

research reported on the integration of VSM framework within e-commerce logistics. 

pecific studies that illustrate the scope of lean principles for ensuring sustainable and 

productive material-information flows within e-commerce logistic industries is to be 

justified. The application of VSM as a tool for identifying the improvement proposals 

in logistic industries towards enabling leanness forms the scope of this research study.  

1.4 Purpose and Research questions  

The purpose of this study is to conduct value stream analysis in the online delivery flow 

(from customer order to dispatch of order at distribution centre) in order to reduce the 

lead times in online order deliveries, while also giving further smart improvement sug-

gestions towards increased productivity. To be able to fulfil the purpose, the research 

question has been framed in the form of two questions. Hence, the study’s research 

questions are:  

1. How can Value Stream Analysis be used/ applied in searching for wastes in 

the process flow of online deliveries? 

2. What can be done to reduce or eliminate the wastes to improve the overall 

productivity of the online deliveries? 

To answer the questions and thereby to fulfil the purpose, a case study was conducted 

at the case company.  
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1.5 The scope and delimitations 

The goal of implementing value stream mapping, is to optimize online order delivery 

flow, and identify ways to reduce the lead time and improve productivity by accom-

plishing the following objectives, to identify and eliminate non-value-added activities 

and reduce wasteful operations, i.e. transportation, unnecessary movements or motion, 

over-processing, idle time, etc;  And also, to develop implementable solutions to im-

prove the overall productivity of the online deliveries (e.g. by decreasing material han-

dling activities, or by simplifying and standardizing working methods).   

This thesis is focusing on a focal company, outcome of answering research questions 

as well as the conclusions of this thesis would be generalizable to some extent.  

The thesis focusses on analysing only the present/current state at case company. Devel-

oping a future state is not a part of the thesis description provided by the case company 

and also due to the constrained time frame. Owing to ethical obligations, confidential-

ity, and security of information, not all means of information could be disclosed. Apart 

from online flows the report does not involve any other physical process which is car-

ried out in the case company.  The work focuses on material and information flow for 

activities that are a part of only online order and pick up in store (OOPUS) and not any 

other cargo deliveries. In VSM analysis, the time studies for the activities involving 

inbounding and refill of products at the online department have not been considered.  

Among several data-driven tools, this study majorly focuses on lean tool Value Stream 

mapping because of the benefits it provides in identifying and eliminating wastes and 

maintaining an effective material and information flow. Furthermore, this study is made 

on a single case study. The names and other details of the interviewees were not re-

vealed in order to make the interviewee feel comfortable and avoid biasing. The lan-

guage was also an issue during our walkthrough interviews and observational study as 

employees were not comfortable in speaking English. 

1.6 Structure of the thesis 

This study is majorly divided into 7 sections where the first sections represents the 

background of the study and problematization, and also defines the research gap and 

the research question and how it was developed. The next section 2 consists of existing 

theories and concepts that were reviewed through considering the various bodies of 

literature in the related field of study. Section 3 is a methodology that explains how this 
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research is conducted by describing the research method, strategy, design and the ap-

proach used. The next section 4 discusses the finding and the data analysis conducted 

for this study. Section 5 explains how Value stream mapping was conducted to identify 

the wastages. Section 6 describes the suggestions and improvements that the authors of 

this study have developed and also involves productivity improvement proposals. In 

the last section 7, the authors conclude their study by discussing the conclusion and 

future scope. 
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2 Theoretical background  

This chapter presents the theory and principle on which the study is based. Focusing 

lean manufacturing, the origin and history of lean is explained and background infor-

mation about the principle is presented. This is followed by classifying the value stream 

mapping technique. This chapter also includes perspective and reflection towards the 

theory of lean and value stream mapping.  

2.1 Toyota Production System 

The Toyota production system is followed by many manufacturing companies and its 

aim is focused on eliminating waste and non-value-added steps in the production pro-

cess which was founded at the end of the second world war by Toyoda Kiichiro, presi-

dent of Toyoda motor company.  It was essential for the Japanese industries to put forth 

their best efforts in order to produce better quality goods having higher added value 

even during lower production compared to other countries. Toyota motor corporation 

adapted this idea, when they needed to produce different cars models and trucks with 

very short lead time, so the company needed to produce the right cars when needed and 

deliver them to customers. (Seth & Gupta, 2005) 

To improve the process flow, (Ohno , 1988) suggested arranging the machines accord-

ing to the flow instead of putting machines of one process together, this change avoided 

the process of carrying parts back and forth between processes.  Here just in time the 

process is followed, in order to have a balanced inventory and required amount of 

equipment and workers.  

Toyota’s production system is based on 14 principles which is distinguished into four 

main categories namely, philosophy, process, employees and partners, problem solving 

(Bhasin & Burcher, 2005).  

1. Long-term philosophy  

The company must always stay true to the long-term philosophy based on which the 

decisions are made even if it might have a negative impact on the business in the future. 

Everyone in the company must work towards a common goal and develop by making 

the right decision in terms of employee, company, and its customers. (Bhasin & 

Burcher, 2005)  
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2. Continuous process flow  

The processes must be arranged in a way to obtain the highest quality and productivity 

with the shortest possible delivery time and lowest cost. Nonvalue added activities and 

services must be eliminated to the maximum extent possible. Having good communi-

cation between people and processes is essential to detect and eliminate defects. (Bhasin 

& Burcher, 2005) 

3.  Avoid overproduction 

To avoid overproduction, it is important to follow the pull system where based on the 

customer demand you control the production and eliminate unnecessary inventories. A 

“pull” system is achieved when Just-in-time is implemented to avoid overproduction. 

(Bhasin & Burcher, 2005)  

4.  Equalize workload – Heijunka 

The workload between employees should be distributed evenly. Heijunka comes from 

Japanese language and the core idea of it is about creating a uniform product sequence. 

Variation can be reduced by dividing production by volume and by production mix. It 

is always better to build stock of finished products and not to produce according to the 

customer’s demands as it varies greatly. (Bhasin & Burcher, 2005) 

5.  Integrate quality  

To prevent inaccuracies assurance methods can be used to integrate quality with the 

product. Jidoka, a Japanese word is about using human intelligence in combination with 

equipment. With this the system can notify if something is wrong and prevents prob-

lems in the later steps which in turn reduces unnecessary reworks. Important to under-

stand the philosophy of stopping to fix the problems to get the quality right at the first 

time. (Bhasin & Burcher, 2005) 

6.  Continuous improvement and employee engagement 

Through standardized work and right information availability high production effi-

ciency with high quality can be achieved. It is important for employees to have the right 

to have individual opinions and to share them. Improvement suggestions from the em-

ployees are to be encouraged and if suitable can be implemented and standardized. 

(Bhasin & Burcher, 2005) 
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7.  Visualization  

A structured work environment with clear visual descriptions using symbols, writings, 

markings on the floors or signal benefits a standardized way of working. The visuals 

should be easy and clear to be understood by the employee. (Bhasin & Burcher, 2005) 

8.  Technology  

An organisation must have continuous, advanced, latest technology adaptation, new 

technologies contribute to greater improvements and should be encouraged but to be 

considered with caution. The technology must be tried and tested properly before im-

plementing it. The aim is to make use of technology as a tool to facilitate employees’ 

work. (Bhasin & Burcher, 2005) 

9.  Leaders  

The task of a leader is just not to perform tasks or distribute them. A leader characterizes 

the companies' philosophy and is a role model for the employees. (Bhasin & Burcher, 

2005)  

10.  Teamworking  

It is important to encourage employees to collaborate and achieve the improvement by 

solving problems together. Working together towards a common goal will create a sta-

ble culture with clear vision, values to aim and strive for in the future. (Bhasin & 

Burcher, 2005) 

11.  Partners and suppliers  

Sharing knowledge and developing each other must be practiced. Guiding subcontrac-

tors to reach their goals and to challenge them to develop. (Bhasin & Burcher, 2005) 

12.  Question problems  

Create a full knowledge and understanding of a problem-situation by questioning it. 

Questions and queries should be encouraged no matter what position that you are work-

ing in. The defects or problems that have developed can be understood from the pro-

duction back to the purchasing stage by questioning and examining. Think and speak 

based upon personally verified data. (Bhasin & Burcher, 2005) 
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13.  Make decisions  

It is important to consider various parameters and alternatives before deciding. It should 

be reviewed thoroughly before considering the decision. An individual who will be in-

fluenced by the decision must be allowed to participate in the decision-making events. 

(Bhasin & Burcher, 2005) 

14.  Continuous improvements - Kaizen 

No organization is perfect and there is always room to get better. Continuous improve-

ment efforts are small steps taken to be better than the previous day. There must be 

relentless reflection and continuous improvement in a learning organization. (Bhasin & 

Burcher, 2005) 

 

 

Figure 1 - Lean House Liker (2009) 

 

As shown in Figure 1 – Lean House, the guidelines and principles of TPS represent 

how an organisation should be according to Toyota’s values. Striving for a common 

goal including all the levels of the organisation is the basic foundation for prosperity. 

The Toyota Production System is usually illustrated in a house model where the prin-

ciples, methods, tools and systems are integrated. The TPS house is a framework that 
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is structured where every part of the house e.g., ground, pillar, roof are the essential 

parts for an organisation that act together as a whole. (Liker, et al., 2009) 

The TPS system relies if the elimination of waste, different preliminary steps are iden-

tified (Liker, et al., 2009) 

• Waste of overproduction  

• Waste due to waiting time 

• Unnecessary transportation 

• Unnecessary process 

• Waste due to inventory 

• Waste due to defective products. 

Ohno explains that operation efficiency can be improved by eliminating the different 

kinds of wastes and TPS achieved this by providing the exact needs which is wanted 

during the process (i.e., manpower, raw materials, tools etc.) thereby Toyota provided 

only the required quantity of employees needed for the process to achieve efficiency 

and the other workers are use else were until they are needed.  Secondly, TPS used is 

by standardizing the methods for the different procedures in the plant and they are done 

from the shop floor. There by calculating the cycle time for a process, work sequence 

(constant order is followed to complete a process) and standard inventory (minimum 

number of work-in-progress). This worksheet gives a clear picture of WIP and helps in 

identifying the areas needed to be improved. Finally, Ohno created the mental team-

work, where the workers help each other (i.e., a worker of one station helps the other, 

if he/she delays the process) to prevent waiting time in between the processes. (Ohno , 

1988)  

(Haung & Liu, 2005) closed with the proof of early consequences of the program, just 

as various key learning focuses for different associations wishing to follow a compara-

tive way. They have applied the seven VSM devices for squander end in Toyota Pro-

duction System (TPS). In addition, they have likewise utilized Value Stream Analysis 

Tool (VALSAT) for empowering the choice of successful VSM instruments. They have 

applied VSM for the improvement of a provider organizes around a conspicuous mer-

chant of electronic, electrical and mechanical parts by given a guide with regards to 

how VSM can give fundamental data to the investigation of hardware substitution 

choice issues experienced in lean manufacturing usage. (Haung & Liu, 2005) 
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2.2 Lean concept 

Lean thinking is a well-known term that refers to the lean production approach whose 

pioneer is Toyota. Due to the growth of global competition, especially in the last dec-

ade, manufacturing countries are adopting a new management approach to stay com-

petitive in the global market (Ohno , 1988). The concept of lean is a well-renowned 

management approach which has become popular, due to its positive effect on imple-

mentation and its results (Melton, 2005). 

The idea of lean originated in Japan after the second world war, when Japan found out 

that they can’t find the huge investments required to build facilities equal to the USA. 

As a result, they selected the idea of lean to reach notable heights in production. The 

beginning of lean concept eventually induced removal of waste by reducing the buffer 

time in the production line which results in reducing the cost. (Bamber & Dale, 2000)  

 

Figure 2 - The 4p model Liker (2009) 

 

According to Liker (2009) lean is defined as “a five-step process that includes defining 

customer value, defining the value stream, creating “flow”, “pulling” from customers 

and striving for excellence”. He says that lean is not just a tool which can be imple-

mented but it is also a long-term philosophy that is a foundation of the Toyota Produc-

tion System (TPS) which includes 14 principles that are subdivided into 4 categories 

namely people, process, philosophy and problem solving as shown in Figure 2. The 

lean concept leads the company to re-think their current way of working to a new and 

more effective way of working which decrease the cost and improve the quality and 

simultaneously superseding the scope of the item at a diminished time (Ohno , 1988). 

Lean manufacturing worldview is centred on annihilating NVA activities and tries to 
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reduce the manufacturing space, a smaller number of laborers, less stock and less NVA 

time (Shah & Ward, 2007).  

In the lean concept, by using the term “Pull” which drives replenishment, removes bot-

tle necks throughout the supply chain, eliminates waste effort, waste time and waste 

monitoring, which all contributes to the direct improvement of the process in the indus-

try. By implementing lean manufacturing in a company, it reduces the waste in the 

human effort and inventory (Melton, 2005). The lean manufacturing technique implies 

diminishing the deformity, yet additionally lessening the expense of production (Bhasin 

& Burcher, 2005).  

The Small and medium enterprise (SME) is utilized to construct the estimation and 

basic models, as there are different lean manufacturing devices, for example, 5s, kaizen 

procedure and VSM that are followed to decrease the wastage. Lean manufacturing 

objectives are zero breakdowns, zero postponements, zero deformities, zero invento-

ries, zero mishaps and zero paper. The TPS was first presented in the time of 1977. 

(Ohno , 1988) 

As the lean approach centres around the elimination of waste, takes place in many forms 

and it is found at any time and in any place, it might be found hidden in policies, pro-

cedures, process and product designs and in operations. Waste consumes resources but 

does not add any value to the product (Melton, 2005). (Russell & Taylor, 1999: p. 19) 

defines waste as “anything other than the minimum amount of equipment, effort, mate-

rials, parts, space and time that are essential to add value to the product” other than 

the mentioned terms all others are considered to be waste from a company point of 

view. The customer's satisfaction is increased by meeting their demands, by eliminating 

the waste in the value creation process it reduces the cycle time of a process. (Bamber 

& Dale, 2000) 

The waste is a time-consuming activity within a process that neither creates value for 

the customer nor serves a critical business function for the supplier. Value, meanwhile, 

can be defined “as an activity that the consumer pays for willingly because it seems to 

be truly necessary to solve the problem” (Womack & Jones, 2005: p. 25). By adapting 

the lean principle, suppliers strive to meet the customer demands by following five steps 

to achieve lean concept (Womack & Jones, 1997). 

1. (Womack & Jones, 1997) Identified the value desired by customers. According to 

him today’s customers place the following demands on their suppliers: 
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• Solve customer’s problem completely – Retain the customer. 

• Do not waste customers time, that is to minimize cost due to consumption – 

Increases the value to money, for which the customer pays. 

• Provide exactly what the customer needs, eliminate unnecessary actions – Im-

plementation of lean, to eliminate waste. 

• Deliver value where customers want it – Increases customer satisfaction.  

• Supply value to customers, as they want it.     

2. Identify the value stream for different processes and eliminate the steps that do not 

create value. The VSM is used to map, both current- and future-state mapping. It illus-

trates how a process can be redesigned to yield greater efficiencies. (Womack & Jones, 

1997) 

3. Line up the remaining steps in a continuous flow, thereby eliminating waiting and 

inventory costs. A future-state map is “better” than the current-state map if lean provi-

sion in the future state generates a solution that more closely matches the customer’s 

preferences for timing and quantity. When there is a mismatch between the pace and 

volume of the provision and consumption process, waiting and inventory costs are gen-

erated. (Womack & Jones, 1997) 

4. Transition from a sales philosophy that relies primarily on the push method of selling, 

an approach that more effectively enables the customer to pull value from the firm. This 

may be the most revolutionary of all the lean concepts for sales and marketing. Instead 

of trying to convince customers to purchase something that has already been produced, 

this lean principle suggests that suppliers should strive to produce the quantity of a 

solution that is needed exactly for the customers when it is needed and not before. 

(Womack & Jones, 1997)  

5. Repeat the above steps in continual pursuit of improvement continuously (Womack 

& Jones, 1997). 

2.2.1 Why Lean? 

As Lean production is now expanding in the field of supply chain it has been applied in 

all aspects to maximize the benefits of an organization (Melton, 2005). In all over the 

world lean manufacturing guideline are applied in 32% of the organizations and 68% 

of the organizations have not yet taken the lean reasoning (Adnan et al., 2013).  
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Customer demands are increasing rapidly in a globalized world where competitiveness 

is getting stronger. Due to this reason the customer demand has become a central issue 

for businesses that are running today. Customer demand has become so prominent in 

some business areas that the customers often dictate all the conditions, and the supplier 

follows and delivers them, so it is important to follow lean concept to obtain better 

results. (Melton, 2005) 

 

Figure 3 - Benefits of "Lean" (Source – Authors own) 

 

Figure 3 represents the various outcomes after successful implementation of lean in an 

organisation. According to (Pavnaskar & Gershenson, 2002), a successful work with 

lean positively affects a company's competitive parameters such as: 

• Cost  

• Quality  

• Flexibility  

• Delivery time  

• Delivery dependability  

• Decrease in stress 

• Safer working environment  

• Secured employment  

• Improved communication with customers 

• Lean also has positive effects in strengthening employee satisfaction and moti-

vation. (Pavnaskar & Gershenson, 2002) 
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2.3 Value Stream Mapping 

The value stream mapping is a lean tool used for measuring, evaluating and integrating 

activities in order to achieve a competitive advantage, this special tool identifies the 

nonessential activities that do not add value to the activity (Manos, 2006), VSM tool 

starts with the Current state mapping and applies the improvements in the future state 

(Abdulmalek & Rajgopal, 2007). VSM has been described as “one of the most powerful 

lean tools for an organization wanting to plan, implement and improve on its lean jour-

ney” (Manos, 2006: p. 64) and is considered a critical step in the lean management 

process because it allows a company to document, measure, and analyse a complex set 

of relationships between activities, as well as plot a course to create an improved oper-

ating strategy and organization design (Keyte & Locher, 2004). VSM tools were popu-

larized by the concept was initially developed with two requirements: Firstly, to under-

stand the interdependence of function and secondly to capture a holistic view about a 

situation where the conventional industrial engineering recording tools do not help 

much (Russell & Taylor, 1999).  

The VSM is created in three stages, the initial step is plotting the present status map 

shows the current situation of processes. The second step involves distinguishing the 

underlying drivers of waste and its process upgrades by creating future state guides to 

accomplish a lean process stream. The third step is building up enhancements through 

usage plans and increased venture goals by Kaizen movement. As VSM is a part of lean 

when it is defined as “the endless transformation of waste into value from the cus-

tomer’s perspective”. (Womack & Jones, 2003: p. 25)  

According to (Singh & Sharma, 2009) the value stream mapping process begins within 

a product or service. Firstly, the current state is examined for identifying various waste 

and non-value-added activities, particularly activities which lead to overproduction and 

impede continuous flow. The future state of mapping is done to minimize waste and 

increase value to the process, further planning of action is carried out to implement the 

value stream depicted in the future state. By initiating the Value stream mapping tool, 

it is necessary to begin mapping the inter-company and intra-company and find the 

added value to the products or service under consideration. (Singh & Sharma, 2009) 

CSM (current state map) is a chart that is used to define the present flow of information 

and material as a product goes through the manufacturing process which is from first in 

to first out. This is vital to understand the need for change and to understand where the 
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opportunities are applicable to develop the process. A FSM (future state map) is a chart 

that suggests how to create a future lean flow (material and information flows). (Manos, 

2006) It proposes to close the gap between the CSM and the future prediction (Womack 

& Jones, 1997). It uses lean manufacturing techniques to reduce or eliminate wastes 

and minimize non-value-added activities. The FSM is used to help make decisions that 

create future process improvements (Manos, 2006).   

VSM is a lean tool that was developed by the lean production movement for redesigning 

production systems (Upadhye et al., 2010). According to (Upadhye, et al., 2010), there 

are basically five main steps namely:  

• Define the value,  

• Identify the value stream, 

• Flow of the product, 

• Pull system and 

• Strive for perfection of the final product 

These steps are imbedded in the concept of Value Stream Mapping and it is also iden-

tified as an effective step in a model for implementing lean programs, which helps to 

identify flaws in the system that requires a redesigning and need to be prioritize for 

making immediate improvements. (Womack & Jones, 1997) 

Defining the value: The first step in lean thinking is to determine the value, described 

by the customer. Value is the information or product that the customer is willing to pay 

for and can only be defined by the ultimate customer When customers no longer accept 

what they are given, producers tend to use techniques such as lowering pricing or of-

fering a variation of the same products, in order to entice buyers to purchase their prod-

uct. (Womack & Jones, 1997) 

Identifying the value stream: A value stream needs to be identified and then combine 

all actions, which are undergone during the process and sort which are value-adding 

and as well as non-value adding actions. Identifying value streams helps to demonstrate 

how the process operates by explaining detailed timing taken for step-by-step activities 

involved. The systematic approach that empowers the company to plan and improve 

the process, it results in meeting the customer demands. (Hines & Rich, 1997)  

Flow the product: Flow is a progressive achievement of tasks along the value stream, 

the process started from converting raw material to till it is delivered on hands of the 
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customer, where it undergoes different processes, from scrap to finished product. 

(Womack & Jones, 1997)  

Pull system: Pull is a concept of letting the customers to pull the product rather than 

pushing products onto the customers. It means making what the customer needs and 

only when the customer wants it. The idea is, nothing is made until it is needed or 

ordered by the customer, and then made as quickly as possible once the order is made. 

A pull is created by having the ability to design, schedule, and make exactly what the 

customer desires when the customer wants it. The disadvantage of the pull system is 

that it is critical in fast moving consumer goods. (Hines & Rich, 1997) 

Strive for perfection: There is no end to reduce costs, scrap, mistakes, space, etc. These 

terms are continuously focused to achieve perfection in a production process, it is an 

unachievable goal unless the organization aspires to continuously improve. Lean is al-

ways working towards improvement and its application has yielded positive results in 

various sectors in all key performance areas of business. So, the companies are moving 

towards lean principles. (Bamber & Dale, 2000) 

2.3.1 Why Value stream mapping? 

Singh & Sharma (2009) stated that VSM is a pencil and paper tool, which is created 

using a predefined set of standardized icons. According to him, the three important steps 

in VSM are to choose the product family, draw the current state map and create the 

future state mapping, which is the picture of how the system should look and use VSM 

to categorize value added and non-value-added activities. VSM was applied as an ap-

proach to the industry to identify and remove Non-value-added activities and various 

NVA activities present in the stream were identified. The authors have described the 

application of a new variant of process benchmarking called VSM to the development 

of a supplier network. (Singh & Sharma, 2009) 

VSM was applied as a way to deal with the business to recognize and evacuate NVA 

exercises and different NVA exercises present in the stream were distinguished, also to 

eliminate different obstructions for efficiency improvement. The authors also portrayed 

a utilization of VSM, improved by recreation, to a devoted product offering in an archi-

tect to-arrange movement control items manufacturing plant. They depicted the utiliza-

tion of both present status and the future state for the product offering, just as the inves-

tigation and results acquired from reproduction. (Dal Forno et al., 2014) 
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Sullivan (2002) have finished up with a conversation of future examination and appli-

cations around there. They talked about the VSM utilized for tackling gear substitution 

choice issues. Specifically, they showed that VSM set-up of devices can be utilized to 

plan the present status of a production line and planned an ideal future state and delin-

eated how VSM can give vital data to the investigation of hardware substitution choice 

issues experienced in lean manufacturing execution. They have depicted the utilization 

of another variation of process benchmarking called VSM to improve provider arrange-

ment. This included mapping the exercises of the firm, distinguishing open doors for 

development and afterward attempted improvement programs. (Sullivan, et al., 2002) 

From the value stream map, different value-included exercises, non-value included ex-

ercises and container necks are recognized and evaluated in time. (Mohanram, et al., 

2012) It is discovered that there is a crisscross of cluster request timing and sizes of the 

group request is the significant issue and not adapt to the current degree of interest. It 

is seen that about 55% value added exercises contrasted with 45% non-value included 

exercises are available in the manufacturing framework. (Mohanram et al., 2012)  

Hence Value Stream Mapping tool is an ideal start to change a process towards creating 

lean enterprises as lean thinking is necessary to implement lean systems in an organi-

zation. (Womack & Jones, 1997) The tool helps an organization to reduce lead times, 

inventory, improve quality and achieve better on-time deliveries and utilization of re-

sources and contributes towards operation cost reduction, flexibility and ability to meet 

the customer demands (Upadhye et al., 2010). Reduction of non-productive activities 

(waste) eventually saves resources and allows reallocation of resources to improve 

throughput and profit of an organization. (Singh & Sharma, 2009) 

2.4 5S Method 

The 5S method was found in Japan, as this method a part of lean, which is used to 

optimize a process in an organization, it contributes a positive impact to improve qual-

ity, safety and health at workplace, where this was found by Taiichi Ohno, who de-

signed the Toyota production system. (Bednár, 2012) According to him a clean work 

environment, efficient and visual sign of dangers is a sheltered work environment. Dif-

ferent lean instruments are utilized to decrease the wastage and cost. Whereas the 5s 

philosophy is followed in an industry to diminish the wastage. Different activities, for 
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example, the board, cooperation preparing, test research facility choice, control assign-

ment, execution group foundation, usage arranging, dispatch meeting, 5s foundation, 

usage advancement, different labs advancement and persistent improvement have de-

creased the expense. (Bednár, 2012) 

The manufacturing business is distinguished and VSM is drawn. The squandered zone 

is recognized and 5 why strategy is actualized to know the explanation behind wastage. 

The process business is recognized and VSM is drawn. The lean devices 5s, JIT, kaizen 

and Kanban are utilized to lessen the wastage. (Meyers & Stephens, 2000) 

(Michalska & Szewieczek, 2007) stated that the 5s approach is applied in different ven-

tures, having points of interest of process improvement, wellbeing improvement, im-

provement of workplace and improvement in correspondence process. The lean prac-

tices and execution had been diminished the workers with raised restitutions just as low 

pressure. Lean six-sigma is a multi-variation instrument utilized in application reason 

and gathering processes. To conclude this lean tool creates and maintains a well-orga-

nized, clean, highly efficient, high-quality work place and reduces failures and breaks 

which eventually increases the quality and safety of the work. (Michalska & 

Szewieczek, 2007) 

 

Figure 4 - 5S method implementation (Source - authors own) 

The definitions of 5s strategy as shown in Figure 4 according to (Filip & Marascu, 

2015) are; 

Sorting:  

1. Perform sorting activity at your workplace i.e. into wanted and unwanted things.  

2. Remove all the unwanted things that are at the workplace.  
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3. Only keep those things that you need. 

 Stabilize: 

1. Decide place for everything that you need.  

2. Give proper identification to it for ease of search.  

3. Keep everything at its defined place after use. 

4. Make sure every time that everything is at its place.  

Shine: 

1. Always keep cleanliness at your workplace.  

2. Keep the tools always clean after its use.  

3. Areas should be properly marked or painted. 

Standardize:  

1. Define standard method/way of doing the work i.e. prepare standard operating pro-

cedure (SOP).  

2. Do the work in that method/way only.  

3. Maintain the discipline in your work.  

Sustain: 

1. Maintain consistency in the method of doing work. 

2. Stick to the ‘5S’ rules for proper workplace management.  

3. Encourage the participation of all, for consistency in ‘5S’ activities.  

4. Perform ‘5S’ activities periodically. (Filip & Marascu, 2015) 

2.5 Continuous Improvements 

Sundara et., al (2014) stated that when process soundness is set up, continuous Improve-

ment component apparatuses are required to decide the main driver of wasteful aspects 

and apply viable counter measures to decrease those wasteful aspects. Wastes in lean 

manufacturing are characterized as any human movement which ingests assets however 

makes no value. 'Muda' is a Japanese word for waste, and it perceived seven habits of 

waste, given as transportation, pointless movement, pausing, improper processing, and 

imperfection and over production, which are otherwise called lean manufacturing. 

(Sundara, et al., 2014) 
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(Taylor & Brunt, 2001) identified that lean production is progressively appropriate, giv-

ing greater duty to laborers and controlling the manufacturing processes. The system 

for lessening lead times, improving item quality and expanding adaptability are the sig-

nificant variables. A portion of the lean manufacturing methods are TQM and TPM, 

Kaizen, Kanban, SMED and VSM are applied to lessen the wastage and cost. The dif-

ferent lean apparatuses are TQM, TPM, Kanban, kaizen, SMED and poka-yoke and 

they are utilized to continuously decrease the wastage. OEE is the most ideal approach 

to break down the adequacy of a manufacturing framework to lessen the cost. The issue 

of hardware supplanting choice with lean manufacturing execution clarified the seven 

VSM instruments. (Taylor & Brunt, 2001) 

(Deif, 2012) evaluated lean manufacturing dependent on framework's fluctuation for 

both process durations and stream the time required to catch inconsistency information 

and ascertaining the co-proficient of numerous improvement difficulties and find ad-

dressing questions, for example, decreasing the better usage of production framework. 

Further examination is required to confront decrease the WIP level, lessen non-value 

included time and lead time and guarantee sources in the production framework and 

assisted with diminishing the changeability level, study uncovered that the new instru-

ment prevailing with regards to catching different fluctuation catching and decreasing 

inconstancy over the production. (Deif, 2012) 

2.6 Just in time 

Just in time plays a vital role in the field of supply chain management as they have a 

major advantage of reducing the lead time which is associated with delivering high -

quality products to customers (Yang & Pan, 2004). Due to higher benefits many com-

panies have started to implement JIT in their long-term business plan. As the production 

process lead time which has to be controlled and reduced (Kim & Park, 1985). In addi-

tion, JIT reduced the source of waste, unnecessary inventory and scrap in production 

(Alternburg et al., 1999). Karlsson & Ahlstrom (1996) stated that JIT is a way of think-

ing define that it delivers the item at the opportune time and at the correct structure and 

material is pulled at whatever point there is an ascent popular. 

The concept of Just in time is to have the right part and quantity when it is needed by 

the customer (Adnan et al., 2013). While using the pull system in a company reduces 
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financial risk, inventory, value input, work in progress, finished goods and work in pro-

gress. As the finished goods inventory reduces and reduce cycle time (Kros et al., 2006). 

As a result, the entire inventory of supply chain reduces with reduce in the inventory 

cost (Helo,P, 2004).    

2.7 Removal of waste 

The waste removal focuses on adding value to the process. As there are many unwanted 

processes carried due to which it increases the throughput time, it is evident that by 

removing the internal waste it redeems the deficiencies. To carry out the result, partic-

ular terminology is taken into consideration to adapt it to a part of the value stream and 

the terminology is also considered by the Toyota production system. (Hines & Rich, 

1997)  

Ismail et al., 2014 identified that lean six-sigma is utilized to lessen the wastage and 

cost of the business. The squanders are arranged into three gatherings: lead time (LT), 

non-value-added time (NVAT) and change over time (C/O). The significant level of 

CT just as NVAT is decreased. (Ismail, et al., 2014) 

(Allen, et al., 2019) identifies different types of wastes such as: 

• Faster-than necessary pace,  

• Waiting,  

• Conveyance, 

• Processing, 

• Excess stock, 

• Unnecessary motion and 

• Correction of mistakes (reworks 

 

Faster-than necessary pace: This term is essentially used for performing an action that 

doesn’t add value to the overall process, which is carried out inside the company. Re-

garding the most serious waste, basically this tends to excessive lead time and high 

storage time, it also makes an effect to miss the defect which reduces the quality of 

work and leads to excessive work in progress (WIP). This terminology supports the 

push system, which means by doing unwanted procedures end up in waste, to overcome 

this system, Kanban is used. As this study demands the same as waste reduction, main-

taining flow, and increasing productivity; thus, only lean tool VSM and the focus to 
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develop it will be discussed throughout the thesis, which was followed by Toyota. 

(Allen, et al., 2019) 

Waiting: The waiting term has an effect when the process which is followed in the 

company is not being worked or is not moving further to the next step in the process, 

this has an effect on both goods and workers. By reducing the waiting time, the idea is 

to make the process faster and efficient. (Allen, et al., 2019) 

Conveyance:  Any of the unnecessary movement in the company is said to be an un-

necessary activity. The action of double handling and excessive movement are likely to 

be added to the term unnecessary transport. In addition, it causes damage and deterio-

ration with distance communication where the response rate is also decreased between 

departments. (Allen, et al., 2019) 

Processing: The complex solutions are transformed to a simple procedure in order to 

increase the flexibility, such as a poor layout leads to excessive transport and poor com-

munication. Thus, overly complex processes decrease the flexibility and increase the 

complexity of the process. Due to which the company does not meet their quality in 

order to retain their customers. (Allen, et al., 2019) 

Excess stock: The excess stock leads to increase in space and prevents rapid identifica-

tion of problems. Stocks are waiting for a long time in the inventory without any need 

and it requires more space. As the problems are hidden in inventory, costs for the pro-

cess are increased simultaneously. In addition, unnecessary inventory leads to increased 

storage cost and hence reduces the competitiveness of the company. (Allen, et al., 2019) 

Unnecessary motion: This involves an ergonomics perspective in a company, where the 

worker must stretch, bend, move or pick, where these actions could be unnecessary. So, 

these actions could be avoided to increase the productivity and increase the quality of 

the process. (Allen, et al., 2019) 

Correction of mistake: The mistakes which are made during the process have an impact 

on direct cost to the production. These effects should be taken into consideration rather 

than trading it off. This defect is solved immediately by the Kaizen effect. (Allen, et al., 

2019) 
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2.8 Visual Management 

The visual management system is followed by many companies which attempts to im-

prove the organization performance through connecting and aligning organizational vi-

sion, core values, goals and culture with other management systems, work processes, 

workplace elements, and stakeholders, by means of stimuli, which directly address one 

or more of the five human senses (sight, hearing, feeling, smell and taste). (Liff & 

Posey, 2004) 

(Eaidgah et al. 2016) describes visual management as a practice/tool of visualizing in-

formation or displaying requirements to set direction, which allows the employees to 

make the right decision. This tool increases the performance of the process which is 

carried out at the workplace. The tool has been followed by many logistics companies 

which makes them to have better communication requirements and manage effective-

ness and efficiency of action. (Eaidgah et al., 2016) The visual management system was 

developed while the Toyota production system (TPS) was involved and some of the 

visual management tools are value stream mapping, flow charts and name boards) 

(Eaidgah et al., 2016). Providing better visual management can achieve company goals 

and productivity of current performance and this can be done by continuous improve-

ment, which also brings transparency and discipline into the system.  For example, traf-

fic lights are the best example for visual ergonomics. (Eaidgah, et al., 2016) 

2.9 Standardization  

According to (Denniss, 2002) standardization is one of the main blocks of lean.  The 

various tools of standardization help to identify the value added and non-value-added 

process and aids to improve efficiency in the process. He says (Denniss, 2002) standard 

is a clear image of the desired condition. It makes anomalies and abnormalities instantly 

obvious so that preventive and corrective actions can be taken. It is always good when 

it is clear, simple and visual. (Denniss, 2002) 

A standardized work procedure is the key factor of building in the quality, which was 

developed by well-trained group leader at Toyota, which ensures zero defects in the 

process. The visualization of the standard procedure is done to reach the efficiency 

which is reached through several pictorial representations which includes writings, ar-

rows to direct the employees to take a correct step which eventually. By following the 
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standardized work procedure, it demonstrates the employee to perform the task straight-

forward and need no additional reading and memorizing. In addition, standardized work 

procedure is used to train the new employee as a well experienced one doing their job. 

(Liker, et al., 2009) 

According to (Denniss, 2002) the benefits of standardized work are: 

• Process stability  

• Training  

• Employee involvement and poka-yoke 

• Organisational learning 

• Kaizen  

Takt time, cycle time and work sequence are the most important elements for standard-

ized work. Takt time says how frequent a product should be produced and cycle time 

says actual time it takes to produce a product. The aim is to synchronize takt time with 

cycle time. (Denniss, 2002) 

2.10 Online ordering and delivery system: 

Delivery of goods to customers is a critical activity in any business. As, Vehicle routing 

has a major impact in on time delivery of product to the customers, a major problem of 

the vehicle routing in the electronic commerce (EC) environment where the process of 

buying, selling, or exchanging products, services and information is done through the 

internet. The main concern is to have better coordination during the order generation, 

order taking, order fulfilment and their distribution. (Du, et al., 2005) 

Since consumers place their orders through the Internet which comes under an online 

B2C environment, the orders are unpredictable as there can be various barriers before 

they reach the customer, but the service response is expected to be fast to increase the 

customer satisfaction. One way to meet the consumer’s needs is to find an algorithm 

that can satisfy both the capacity and time constraints in a timely manner. In order to 

find a feasible solution, this study adopts the soft-time-window policy, but the severity 

of the late penalty is not considered. (Du, et al., 2005) 

In the aspect of online delivery, product quality is an important factor of purchasing 

decisions from the customer point of view. The research has argued that the online 

market has faced increased competition and creation when related to physical market 

purchasing and the quality can be judged on the amount of available information, the 
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product quality of the company, difference in price and it is also evaluated by online 

criteria such as the number of connections or the accuracy of match between requested 

and delivered departure/return time, according to the customer needs. (Malone et al., 

1987) 

 

2.11 Order Picking 

There has been a dramatic increase in online shopping due to the advent of the Internet 

era. The recent focus of the distribution centres is to deliver the products on-time, even 

if the customer places the order late, they are under pressure to follow a quick picking 

and delivery process. In general, the lead time for the process is under pressure for the 

online retailers due to customer pressure. (Ranganathan & Ganapathy, 2002) 

According (Yu & De Koster, 2009), the traditional way of doing the picking process is 

to pick a batch of orders and release them to the shop floor from where they are packed 

and sorted according to their respective destinations. However, the batch information 

takes time and as the number of daily orders increases, the time required to process 

increases and required lead time decreases. The picking process is of two types namely: 

part-to-pick and pick-to-part system. As pick-to-part system, this is where the orders 

are picked by walking around or driving along the aisles to pick the items, whereas the 

pick-to-part system is further distinguished into two; pick by order or pick by article 

which is also known as batch picking. The picking procedure should be structured in 

an efficient way, so the picking can be done in batches or individually, which results in 

short travel distance. (Yu & De Koster, 2009) 

(Brynzér & Johansson, 1995) says the picking process can be improved by the geo-

graphical grouping of the products, if all the products have common information, it 

makes the process of picking easy. The main driver for batch picking is reducing the 

average picking travel distance and thereby increases the throughput and improves the 

data performance. The main factor of the order picking is a proper information of ware-

house layout, storage capacity and proper routing policy. (Brynzér & Johansson, 1995) 

2.12 Zoning 

In the picking process the orders are picked from the storage location to fulfil the cus-

tomer’s needs. As discussed before the order receiving is the most important activity in 
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the distribution centre, where the order can be small order (less ordered items) of larger 

volume or larger orders (many ordered items) of small volume which arrives as an early 

or late order, still the distribution centre should be ready to pick and distribute in short 

time. (Brynzér & Johansson, 1995) 

As in the items shown on the picking list, storage policy and warehouse layout have an 

increasing effect in travelling distance. The distribution centres strive to fix the picking 

area size and fixed number of order picking zone to reduce the travel distance. There is 

a trade-off between these phenomena and thus by minimizing order zone the throughput 

time decreases. (Yu & De Koster, 2009) 

2.13 Warehouse Management and Utilization of Space 

Warehouse Management is a significant element of action from the supply of products, 

from raw materials and work in advance through to completed products. It is an integral 

element into the supply chain system in which it functions and because of its functions 

and goals ought to synchronize with the aims of the distribution chain. It is not a 'Stand-

alone' part of action and it should not be a link in the supply chain system. (Ten Hompel 

& Schmidt, 2008) 

According to (Taylor et al., 2001) warehouse management is expensive concerning hu-

man resources and of equipment and those facilities and supply chain functionality will 

be affected on by its functionality. Handling or design of warehouse programs will also 

sabotage the upkeep of inventory integrity and the accomplishment of customer service 

levels, and result in expenses. The Pressures and Recent trends on supply chain increas-

ing customer service levels price minimization and time compression have altered the 

structure of supply chains along with the location and functioning of warehouses within 

the distribution chains community. Surely the idea of warehouses since the setbacks to 

shop goods has been obsolete. Warehouses perhaps better known as supply facilities; 

exist to ease the movement of substances. In most uses, although there are exceptions 

like Strategic stockholding; efficient and effective movement of substances to the client 

is the secret, even though some stock needs to be held to attain them. (Taylor et al., 

2001) 

2.14 Efficient use of space and its benefits 

Having assembled the knowledge about throughput goods and procedures some con-

clusions can be made about the sort of storage and handling equipment and the design 
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of the warehouse. For warehouses, there might be no alternative except to utilize the 

design dependent on the knowledge it is likely to boost the efficiency in distribution 

centres. (He et al., 2011)  

Some of the salient factors of appropriate utilization of space from warehousing are as 

follows: 

• Zones: Typically, warehouses are broken up into several zones, which include 

groups of places such as storage, select faces racking, freezer and chiller. Prod-

uct groupings normally refine these, such as course, slow and pet food. (Henn, 

2012) 

• Operational Regions: overlaying and frequently overlapping the zones at a 

warehouse will be the locations. These are defined around the sort of operators 

and gear who could function in these regions. The most important use for them 

is tasks to the operators at the region with the gear to perform the task's mission. 

(Henn, 2012) 

• Workflow: The warehouse design can prescribe the workflow inside the ware-

house. The diameter of the elevation of the stands at an area as well as the aisles 

will establish the sort of forklift that could get into the aisle and if the aisle is 

two or one-way. The management wills impact that operators put off tasks and 

need to travel across the aisles. Deciding these traveling paths is vital in enhanc-

ing warehouse efficiency. (Tick, J, 2013) 

• Labour Management: Using labour management performance, particularly task 

efficacy will improve when coupled with job interleaving. Task management 

will provide precise job status. Determining labour standards will help deter-

mine the travel paths and number of operators and permit monitoring of the 

power of the warehouse operators. Labour preparation utilizes labour require-

ments to be provided by labour standards. (Benvegnú et al., 2018)  

Apart from this some of the benefits of space utilization in warehouses are as fol-

lows: 

• Optimized Space and Reduced Expenses: Warehouse management methods 

maximize warehouse flow by assessing the usage of floor space dependent on 

the job and material features. From the WMS implementations, space and floor 

plan investigation is utilized to ascertain how space must be used and provides 

opportunities for reducing waste of superior floor space and waste of time to 
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finding product. This may reduce cost caused by time consuming positioning, 

material motion, and recovery. By considering the places to store goods, in ad-

dition to equipment or materials, a warehouse may lower its working expenses. 

(De Koster et al., 2007) 

• Inventory Visibility and management: Utilizing a warehouse management pro-

gram may provide visibility of True, real-time stock amounts. This enables a 

business Estimate distribution and prevention. Warehouse management prac-

tices Work in combination with planning capabilities and the business ERP to 

supply by discussing details that are accurate regarding how, Requirement Prod-

ucts are doing. Seasonality and Item demand is represented as Things are trans-

acted and data communicated. So, with this planner, Advice could make con-

clusions about which goods to Correct to your enterprise or mitigate declines. 

(Tick, J, 2013) 

2.15 Implementation of lean tool in an organization 

(Hines & Rich, 1997) have applied VSM apparatuses for squander disposal in Toyota 

Production System. Value Stream Analysis Tool was utilized for empowering the de-

termination of compelling VSM instruments, they introduced a use of VSM alongside 

recreation of a committed production line by creating VSM for lean activity and process 

duration decrease in a company (Hines & Rich, 1997). (Lasar & Vila, 2008) demon-

strated that VSM is a reasonable instrument for updating the production framework 

dependent on the lead of the contextual investigation. They have built up a value stream 

guide to assess breakdown support activities for the production process. (Lasar & Vila, 

2008) 

Lean is characterized in 5 different ways, for example, characterize client value, char-

acterize value stream, and make it stream, build up pull and take a stab at greatness. 

The group manufacturing is moved into lean manufacturing and this lessens the ar-

rangement time, expands the profitability and less space is required for manufacturing. 

The little and medium level organizations are restless about changing the mentality of 

laborers, slacking of mindfulness about lean rule, time and cost associated with usage 

of lean. (Easwaramoorthi et al., 2011)  

The lean manufacturing rule is applied in the manufacturing organization, at that point 

VSM and man machine outline are utilized to show the current status. The waste region 
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is distinguished and utilizing lean device improves the VSM and man, machine usage. 

(Dal Forno et al., 2014) 

(Abdulmalek & Rajgopal, 2007) broke down the advantages of lean manufacturing and 

VSM by reproduction in a process sector. VSM was utilized to recognize the open doors 

for lean strategies. A recreation model was created utilizing a framework demonstrating 

Corporation Arena 5 programming and applied when the usage of lean and hence the 

advantage of lean was represented. Additionally, the recreation can be utilized to assess 

fundamental execution gauges and dissect framework setups. Further it very well may 

be utilized to approve the choice on execution of lean manufacturing and can urge the 

organizations to actualize lean with a perspective on wanted outcomes.  (Abdulmalek 

& Rajgopal, 2007)
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3 Methodology  

In this chapter we describe how the study is conducted in order to answer the research 

questions, this chapter provides an outlook of the selected research approach, research 

paradigm and the data collection methods. The validity and reliability of the collected 

data is also discussed.   

3.1 Research Method 

The project was initiated with the discussion of the research problems together with the 

logistic development and controlling manager of the case company along with the uni-

versity professor. The method was reformulated to be followed as a framework for the 

thesis project. The plan of the project was made in accordance with meetings held with 

managers and other persons of interest. This was followed by a company tour around 

different departments and introductory meetings were held with department’s respec-

tive managers in order to understand the overview and working of the business. Under-

standing the current state and data collection was done based on observations and in-

terviews. Literature survey was done throughout the remaining period of the study. Fig-

ure 5 illustrates the methodological approach of the study and the different activities 

that were included in the work. 

 

Figure 5 - Data collection (Source: Authors Own) 
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3.1.1 Quantitative Methods  

According to (Olsson & Sorenson, 2007), there are two clear approaches in a method-

ology namely a qualitative method and a quantitative method. The two terms are unique 

for different research methods depending on how the collected data is managed.   Qual-

itative research is mostly based on theory cases, personal experiences of researcher in 

the field and corresponding to researchers' own experience in that field. The theories 

that the researcher examines can be termed as hypotheses which can either be verified 

and accepted or rejected. (Olsson & Sorenson, 2007) 

The researcher aims to find variations, distributions and connections in the study. Usu-

ally, quantitative research involves a limited number of variables with a large number 

of individuals. One of the advantages of quantitative research is that the collection of 

data is easy but large numbers of data will be difficult to analyse. (Olsson & Sorenson, 

2007) In this research method the researcher mostly develops the base of the study with 

the aid of official statistics.  Surveys focus groups or specially selected audiences, or 

in-depth interviews is a common method of data collection.  

3.1.2 Qualitative Methods 

Qualitative research refers to the methods that provide descriptive data. This type of 

research method comes useful when the author wants to create a deeper understanding 

of a problem to describe the context where the problem fits in. This is what makes this 

research method quite unique. With the aid of a qualitative research method, the re-

searchers can find different models, categories and descriptions that can describe a con-

text in the best way possible. (Olsson & Sorenson, 2007) 

The major advantage of this type of research is that it provides a comprehensive picture 

of the problem at hand and the disadvantage is that, since many factors come into play, 

it is difficult to repeat the method. With the aid of qualitative research, the researcher 

can find different categories, models or descriptions to describe a particular phenome-

non or context. Usually, qualitative research involves a large number of variables and 

a small number of individuals. Methods like case studies, interviews, literature studies, 

observations, etc., are used in the qualitative approach. (Olsson & Sorenson, 2007) 

3.1.3 Mixed Method 

A mixed method is a combination of both these methods. Mixed method is defined as 

“The goal of mixed methods research is not to replace either of these approaches but 
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rather to draw from the strengths and to minimize the weakness of both in single re-

search studies and across studies”. (Johnson, R.B, Onwuegbuzie, A.J & Turner, L.A, 

2007: p. 24) 

Thus, the research method adopted for this study is a mixed method since deeper un-

derstanding of the problem is sought. A quantitative method is used to collect data by 

observing when conducting VSA and also to understand the current process flows at 

the case company. Whereas a qualitative method was adopted to collect data through 

open interviews, company documents and through various literature studies.   

However, a more quantitative method is followed to obtain numerical data that were 

collected during the observation made. Here the data collection methods incorporated 

are literature studies, open interviews and observations.  

3.2 Research Approach  

Selection of the right research approach i.e., type of research that is to be conducted is 

important in initiating a research project. There are different types of research namely, 

evaluation research, change research, theory research and model-oriented research. 

This study is an evaluative research as it combines evaluation of functions, procedures, 

processes and individual products. It is important that what is to be evaluated and to 

make sure the results obtained have a structure and a format so that the stakeholders 

can benefit from the evaluation of the results. (Collins & Hussey , 2009) 

The study is carried objectively where needed and the opportunities for improvements 

are analysed in other words it is very necessary to have a clear statement of what is to 

be evaluated and its importance. This is because the research results have a format and 

a structure so the stakeholders can be benefited from the results of the evaluation  

(Collins & Hussey , 2009). 

3.2.1 Inductive Approach  

There are two different types of approaches to a research, an inductive and a deductive 

approach.  According to (Holme & Solvang , 1991), the deductive method can be ex-

plained as the path in order to provide evidence whereas the inductive method follows 

a path to discovery. According to (Patel & Davidsson, 2003) a researcher who uses the 

inductive research approach studies the research subject without having previous 

knowledge or acceptable theories on the research topic. Induction means building up a 

theory. (Holme & Solvang , 1991) 
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The main purpose of this type of approach is to be able to feel what is happening in 

order to understand the research topic much better.  It is based on the information gath-

ered that formulates an own theory which is based on an empirical basis that is common 

for a particular context, group of people or time. One of the drawbacks of an inductive 

type of approach is that there is risk involved that the researcher does not clearly know 

about the research theory in general. (Holme & Solvang , 1991) 

3.2.2 Deductive Approach  

(Patel & Davidsson, 2003) describes that a deductive method is characterized based on 

existing theories and general principles in order to draw conclusions about an individual 

phenomenon. Deduction is one of the approaches that means testing an existing theory. 

In this approach the objectivity of the research content is strengthened as it is based out 

of an existing theory. (Patel & Davidsson, 2003) 

Further the research process is less influenced by the researcher’s individual subjective 

perceptions. The main drawback of this deductive approach is that existing theory 

which the researcher assumes might deviate, guide, direct or influence the research pro-

cess, making it difficult to obtain new findings further. The important characteristic of 

the deductive approach is that it allows testing of hypotheses, reductionism, structured 

methodology and generalization. (Patel & Davidsson, 2003) 

3.2.3 Abductive Approach 

The scientific approach adopted for this study is abductive, as the study took advantage 

of both the literature and the empirics. Adopting an abductive approach in case studies 

is always beneficial compared to single approaches (Dubois & Gadde, 2002).  

Using VSA for identifying value-added and non-value-added activities in the online 

flow in the case company provided a deductive approach where the theory was used to 

map the floor from the collection of interviews and observations. Whereas an inductive 

approach was used to generate solutions that can be implemented to improve the overall 

productivity of the online deliveries. As the developed research questions demanded 

both to test well established theory and to develop a hypothesis. Thus, an abductive 

method was used.    
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3.3 Research Design  

Selecting an appropriate research design is very important for a study. For a perfect 

research design the type of research conducted and the time duration needs to be con-

sidered. (Patel & Davidsson, 2003) This study aims to understand how value stream 

analysis can be used in identifying value adding and non-value adding activities in 

online deliveries of the case company and also to find solutions that could help to reduce 

and eliminate wastes to improve productivity of this online delivery system. 

For this observation of the production system, collecting data by observing cycle time, 

throughput, buffer optimization, production cycles etc. is needed.  Ensuring such high 

levels of data access from different companies is difficult. Thus, a single case study was 

adopted and followed, which helped to obtain specific detailed, and focused infor-

mation which resulted in narrowing down of research aim and focus. 

3.4 Data Identification and Collection  

The data collection consisted partly of studying literature and partly of collecting em-

pirical data. This section describes the various information gathering techniques used 

in the study. It’s important to identify data before it is collected and analysed. As the 

system involved in this research is complicated and huge, large data is obtained. Thus, 

it became important to only include those data which is required in this study. This 

research conducts Value stream analysis which itself helps to identify the value-adding 

data. So out of many data generated only the value adding ones were identified and 

analysed.   

From two types of sources data was collected, the primary and secondary source. Pri-

mary source of data was collected through interviews, by observing the production cy-

cles and cycle time and by analysing the various case company reports. This also in-

cludes support and guidance from the university supervisors, company supervisors and 

their associates as well as any data that are related to the company. For understating and 

gaining knowledge on the research topic secondary source of data was collected through 

various literatures, journals, thesis etc.  

 

3.4.1 Literature Review  

Considering the vast number of literatures that are available on lean philosophy, there 

has been criticism against lean that most of the results that are presented are towards 
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lean being a successful concept. So, considering these criticisms and comparing this 

with other theories that are related to VSA, a suitable theoretical framework like the 

hermeneutic circle was selected. The literature review first began through information 

gathering at the JU Library database Primo.  

The review was also conducted by searching databases that were available from the 

internet like Google Scholar, Primo, Scopus, Springer Link. Authors selected the arti-

cles and scientific journals based upon the number of hits that authors got through key-

words. A Database like SpringerLink is a very useful and helpful tool in selecting arti-

cles and it can save a lot of time. The focus was on some specific workbooks, and 

textbooks but more on scientific journals in order to broaden the perspective and to 

deepen the knowledge in the topic.  

Some of the literature were also considered from the master program course and also 

from the information that was provided by the professors and supervisors. When con-

ducting the literature search, keywords like Value Stream Analysis, Lean, Lean Pro-

duction, Lean Management, Material and Information Flow, etc. were used. Databases 

found in the library included Emerald and Science Direct, Business Source Premier, 

Academic Search Elite. When using the internet, the search made was based on the 

subject, title, author and year. 

Literature review is also known as a desk-based research strategy or a process that is 

used for reviewing, interpreting and critically describing what is known about the topic. 

(Bryman & Bell, 2011) Further new insights can be added based on the information 

gathered with the aid of secondary sources. Research literature for undergraduates or 

for master students guides them and presents the set of literature review as a method for 

data collection which is used for studying in order to develop a theoretical framework 

or understand a theoretical background (Armitage & Keeble-Ramsay, 2009) 

The literature review for this thesis is more than just a method for data collection. Lit-

erature review for this thesis is a strategic choice in order to truly understand the di-

mensions of lean management principles as well as VSM techniques.  
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Figure 6 - Hermeneutic Circle of Reviewing Literature (Boell & Cezec-Kecmanovic , 

2010) 

The hermeneutic circle framework as shown in Figure 6 was selected as it deals with a 

systematic literature review. Hermeneutic is a philosophy which is under the umbrella 

of interpretivism. It deals with understanding the contributions of sub parts of a topic 

to a larger picture and vice versa. Hermeneutic circle involves understanding the topic 

and transferring it into literature reviews, back and forth movement between the process 

of understanding a paper. During this continuous process of reading texts, we can facil-

itate the search for relevant literature further. (Boell & Cezec-Kecmanovic , 2010) 

The process of understanding a research topic is open ended and much interactive in 

the hermeneutic circle thus creating a constant re-interpretation which leads to a thor-

ough understanding of the concepts. 

3.4.2 Observations  

Observation studies are more suitable when the human behaviours and the risks carried 

out are observed by the observer. The purpose of observation is mainly to gain a clear 

and better understanding about what is happening in the process without causing any 

disturbance in the surrounding environment or the workers involved in the process. It 

is important to have as good and better observation as possible because a lot of infor-

mation and knowledge about the operation can be gained that the operator may find it 

difficult to describe. Although the worker has been doing the same task for a long period 

of time, he/she may not describe everything about that task because work has been per-

formed automatically without the worker’s attention. Such types of information cannot 
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be obtained through interviews hence observation is a good method. (Armitage & 

Keeble-Ramsay, 2009) 

The type of observation result is qualitative data that provides proper insight and better 

understanding about the behaviour of people. It is important to understand that obser-

vations do not deal with behaviours, attitudes, feelings or desires. One of the few draw-

backs of observation study is that it does not provide underlying information about the 

operations and not contain information regarding the workers behaviours. Due to this it 

is therefore good to complement the observation with other methods like interviews. 

(Bohgard et al., 2009) 

Observation is not based on what people do or what they say. It is based on the ob-

server’s eye’s direct observation of the actual events. (Holme and Solvang, 1991). Ac-

cording to Holme and Solvang, (1991) there are two major types of research through 

observations. A systematic observation and a participant observation. Systematic ob-

servation corresponds to observation performed to obtain quantitative data sets for 

measurement of events while participating. (Holme & Solvang , 1991) 

Systematic type of observation was made in order to understand the production process 

flow, since buffers and WIP are calculated and measurements of cycle times were per-

formed. Further participation observation was made in order to examine the daily works 

in the production floor with the help of Gemba walk. Table 1 represents Purpose of 

observations and type of observation.  

Table 1 Purpose of observations (Source - authors own) 

Observation Running Duration Purpose of observational study 

Participant Continuous during the shift To collect data for VSM 

Participant and Pro-

cess 

Continuous during the shift Time study 

Process Continuous during the shift Material movement 

 

Process Continuous during the shift Identifying wastages 

 

Process Continuous during the shift Disturbances and downtime 

 

Process Continuous during the shift Understanding with respect to organi-

zational documents 
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3.4.3 Time Studies:  

Since time studies/time measurements with aid of stopwatch was a major part in the 

data collection process. It became clearly essential to have it clear in mind with respect 

to what is to be measured, what the measured time stood for, how it is related to other 

times in the value stream and how it connects with the literature.  

Multiple processes were split according to different operations and time studies were 

made according to it. The time that is measured in this data collection is the cycle time, 

it is defined as “the time that is elapsed between one part coming of the process to the 

next subsequent part coming off” (Bryman & Bell, 2011) 

3.4.4 Organizational Documents  

Different kinds of documents were reviewed such as bottleneck documents, production 

layouts, production manuals, scientific reports, annual reports, process flow documents 

and other specifications (Bryman & Bell, 2011). This data collected acted as secondary 

data. 

3.4.5 Interviews 

Interviews provide the researcher about worker behavior, their knowledge about the 

subject, experiences and opinions. (refer Appendix 1 for interview questions). It is im-

portant to understand that the interviewee only provides their opinion and thoughts on 

what they might think, and this might not be a definite truth. The disadvantage of this 

study is that the interviewer may be influenced by the feedback from the interviewee 

positively or negatively. The advantage of the interviews is that this method provides 

the researcher a lot of information more than the observation study and this can also be 

a flexible method for the researcher. (Osvalder et al., 2009) 

Interviews were conducted continuously through the project while the project was con-

ducted at the factory site. The discussions were only made to gather empirical data and 

in order to validate the final result, so the interviews were semi structured. The current 

state map was made step by step while asking questions about its different process flows 

and following the operation at online deliveries. Table 2 represents a summary of inter-

view process carried out in this research. 

According to the VSA method proposed by Rother and Shook, one person should be in 

charge for drawing the maps so that it will be comprehensive, even if several people 
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are involved in gathering the necessary information (Rother & Shook, 2009), so, the 

current state map was drawn by the authors and further confirmed with the employees. 

The viability and feasibility of the improvements suggested were discussed with the 

responsible persons and management before concluding the final action plan. (Rother 

& Shook, 2009).Interviews come under qualitative method of data collection. To have 

a constructive feedback interviewee were selected on the basis of their experience, their 

knowledge and position at the case company. (Bryman & Bell, 2011) 

• Sampling population– The sampling population were the production employees 

of the case company. 

• Sample size– Five interviews were conducted. 

• Sampling frame– Both male and female employees.  

• Sampling method– A convenient snowball sampling was used to collect more 

generalized information and so as to avoid biasing. This helped to choose and 

sample the interviewees as per the authors convenience. (Bryman & Bell, 2011) 

    Table 2- Interview list 

Interview Position Number of Inter-

views 

Duration (min) Mode of Inter-

view 

1 Team leader out-

bound logistic 

1 Semi- Struc-

tured 

68 mins Face to face 

2 Logistic develop-

ment and con-

trolling manager 

1 Semi- Struc-

tured 

83 mins Face to face 

3 Inbounding de-

partment man-

ager 

1 Semi Struc-

tured 

31 mins Face to face 

4 Online depart-

ment manager 

Several 30-45 mins Face to face 

5 Production em-

ployees 

Several 15 mins Face to face and 

also during ob-

servations 
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3.4.6 Other Information Gathering 

The other data collection consisted partly of studying literature and partly of collecting 

empirical data. Information gathering is done with the help of different sources that are 

used to support the study. Depending upon the type of required information, each source 

is to be treated specifically. Internal resources for this study involve the support and 

guidance from the university supervisors, company supervisors and their associates as 

well as any data that are related to the company. The external resources for this study 

relate to the literature review made. During the thesis elaboration period, the   company 

supervisor, department managers along with many employees at different departments 

are available for discussion and providing information. 
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4 Findings and Data Analysis  

In this chapter describes the findings made at the case company that is associated with 

the production of online deliveries. The findings made were based on observational 

studies, interviews and through organizational documents that were used for this study. 

This section describes the case company process flows.  

4.1 Current State Analysis  

Current State analysis is used to analysis the current scenario of a production system. It 

is done through visual identification of all the steps in the production process. Current 

state analysis starts from order placement to the final delivery of the product. Basically, 

it is used to analyse the existing process to identify different wastages or non-value-

added activities and to improve it. This study conducts current state analysis through 

understanding the production process, production layout, picking areas, online deliver-

ies process flow description, online deliveries picking flow and time studies.  

4.1.1 Production Flows of Online Deliveries 

The current state mapping explains how the current online production process takes 

place at the case company; it explains it from the customer order till shipping them to 

staging lane. Each and every process carried out is been explained. This mapping is 

conducted to analyse the current working process and identify different kinds of waste 

and suggest improvements. 

The study started by having a basic understanding of the VSM tool, firstly a complete 

walk through (Gemba Walk) of the current working procedure was conducted at the 

case company along with the logistics manager, production manager. By conducting 

this study, the complete procedure was mapped from the customer order to shipping. In 

addition, the information flow, material flow, material handling was considered.  

There are two different flows in online customer orders which is cargo home delivery 

and OOPUS. (Online order and pick-up in store) The tool of VSM involves all the steps 

involved in the process to find both value-added and non-value added which helped to 

find the hidden waste and their sources.  
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Table 3 characterizes the online production flows where this research study is made. 

The production flow involves sub flows that are categorized according to the dimen-

sions, weight of the products and according to the areas where they are stored and re-

filled and picked for customers.  

Customers can order online and have an option to get their orders delivered to their 

nearest store for pickup by the customer. The authors have considered OOPUS in this 

research study for value stream mapping. This is because OOPUS is available for all 

kinds of product sizes and an OOPUS order can have multiple picking assignments in 

all the above three flows i.e., small box, large home deliveries and pick and stick. These 

flows are consolidated with the OOPUS deliveries and further the OOPUS deliveries 

are again consolidated with the normal store delivery. The OOPUS deliveries involve 

sub process flows depending upon the customer orders. These sub process flows are 

explained below:   

Table 3 represents different sub flows in online deliveries that are distributed across 

different areas: 

Table 3 Production flow of online deliveries 

Sl. No Online Production Flow 

1.  Picking OOPUS (online order and pick up in 

store), Cargo Home delivery, Sorting and 

Consolidation 

A. Small Box Delivery 

B. Large Home Deliveries 

C. Pick and Stick 

 

4.1.2 Production Layout 

Preferably to simplify the picking process of online deliveries, the production of 

OOPUS deliveries is distributed across two different floors namely floor 1 and floor 2. 

These two floors are connected to each other through means of lifts where the material 

transportation takes place. During the transportation each pallet is scanned individually 
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with respect to its respective floor location barcode. Due to confidentiality and conceal-

ment of case company’s privacy, the drawings of production layout have not been pre-

sented in this research studies.   

Below is the description about the two production layouts of online deliveries that are 

concerned with OOPUS deliveries.  

1. Production layout - Floor 1  

Floor 1 is the main production floor where all the sub process flows unite together. 

Floor 1 includes multiple work areas called as 101, 120, 007, parking and chutes. In 

these areas multiple sub processes are carried out. Different assignments such as pick-

ing, sorting and consolidation is done in these areas.  

Floor 1 includes an automated pallet wrapping machine where the pallets are to be 

driven to it and then the pallet is automatically driven to the wrapping station. The 

completely wrapped pallets are then transported to the staging lane which is in floor 1. 

The pallets are then loaded to trucks from the staging lane and transported to their re-

spective store locations.  

2. Production Layout - Floor 2  

As the name itself indicates floor 2 is situated above the main production floor (floor 

1). Floor 2 is another important production region that involves multiple work areas 

namely, 103 and 104. The activities carried out at floor 2 mostly involves picking- 

packing assignments, sorting, consolidation and driving to the lift. Floor 2 has an auto-

mated carton machine. This machine scans the dimension of the product to be packed 

and generates an exact size to carton box required for packing. The packing of the prod-

ucts is done manually. The pallets that are to be transported to floor 1 is driven to the 

lift by one worker. Another worker receives the pallets at floor 1 and carries out further 

activity.  

4.1.3 Picking Areas  

The different processes in online deliveries are distributed across different areas de-

pending on the activities performed, products that are to be picked and storage availa-

bility (inventory). The below Table 4 represents the different work areas with its pro-

cesses carried out.  
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Table 4 Working areas and process 

Sl. No  Work Area   Processes Performed  

1. 101 (floor1)   Picking for large home deliveries  

2 103 (floor 2)   Picking small box  

3. 104 (floor 2) Picking for large home deliveries, Consolida-

tion1  

4. 007 (floor 1) Parking, Picking OOPUS, Cargo Home delivery, 

Sorting and Consolidation 2  

5. Parking area (floor1) Before picking assignment, Pick and stick prod-

ucts are transported from parking to 007 area.  

6. Lifts  Material transportation takes place between floor 

1 and floor 2 through multiple lifts.  

7. 
 

Chutes (floor 1) Consolidation 3  

 

4.1.4 Online Deliveries Process flow description: 

Several stages are involved in online deliveries starting from customer placing the order 

up until the orders that are ready to be transported to the customer (staging lane). Figure 

-7 is the pictorial view of how the online deliveries process takes place starting from 

customer order. The production flow starts with customer order where the orders are 

released in SAP software to the logistics department and according to their size of arti-

cles the order list are splitter and sent to various department such as PSUC, PSSC, DS 

and FH. These different department with are stated before does picking of customer 

order and they are transported to the online department where the orders are sorted 

according to the respective destinations and shipped to customers.  The production of 

online starts from clearing the sorting location after each shift and starts with picking 

customer orders replenishment after which they are picked and sorter according to re-

spective destinations.  
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Figure 7 - Online delivery-process flow (source - authors own) 

 

4.1.5 Online Deliveries picking flow:  

The manual picking process is done at the same distribution centre, as this process is 

not a part of online department, but they picked customer order and transport them to 

the online department as shown in Figure 8. The production flow for manual picking 

starts with the customer order where the logistics control department receive them and 

send it to various department such as PSUC, PSSC, DS and FH, all customer orders are 

shown on a screen which is available in forklifts. Here the customer orders are mixed, 

after which they are transported to online department. After they reach the online de-

partment the orders are sorted according to the destinations. The process of picking is 

done in two ways, semi-automated and manual process Figure 8. PSUC & PSSC are 

semi-automated picking department and DS&FO is done manually.  
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Figure 8 - Online picking flow (source - authors own) 

 

• Picking station for sorted coolies (PSSC) - This work station is a semi-auto-

mated picking station; the process starts from ordering the articles from the high 

bay storage from where the articles are transported through the conveyer belts 

and reaches the respective picking station from which the articles are picked 

according to the quantity needed and left on the conveyer belt and the articles 

travels through the conveyer belt to the respective sort out location which is 

called as chutes.  

• Picking station for unsorted coolies (PSUC) - The workstation is a semi-auto-

mated picking station but here the large articles for example wardrobes, bed, 

dining tables are picked and placed on a pallet. The articles which have 

to picked are ordered from high bay storage and transported via conveyer belt 

and each picking station picks them according to the customer orders. Each of 

the pallet contains approximately 2m3 – 3 m3  

• Manual picking DS & FH picking areas - This process is done in a manual way 

for pick the customer order. The employee is provided with a forklift with a 

screen and list is generated on the screen showing the location and he/she travel 

to the respective location and picks the articles according to the order list.  
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4.1.6 Small Box Delivery: (Manual picking 103) 

 

Figure 9 - Small box picking process in floor 2 (source - authors own) 

 

Small deliveries are pick-out-of-box products. This means there are always more than 

one product in each article, and only the exact number of products are picked based on 

the customer order. Articles which are of dimensions 12000x600x600 cm, below 20 kg 

and a minimum of 2 products per collie are grouped under this category as shown in 

figure 9. The products under this flow are individually picked and packed depending 

on the quantity ordered by the customer. The operation of this flow is carried out in area 

103 which is located one floor above the main production floor (floor 1). Once the 

orders picked, they are packed, they are then sorted according to their respective deliv-

ery locations (delivery stores), consolidated with large home deliveries and further 

transported to lift for consolidation with pick and stick articles. Table 5 represents the 

activities and their description. 

Table 5 Activities and their description 

SR 

No.  

Activities performed  Description  

1 Picking of small box deliv-

eries  

Small sized products that are ordered by customers are 

picked with the help of WMS.  

2 Transporting to packing 

station  

Picked products are transported to packing station/area 

where they are placed on the conveyor rollers.  

3 Packing and labelling of 

small box deliveries  

The picked products are then individually packed manually 

using a packing machine that cuts accurate carton depend-

ing on the dimensions of the products.  

The packed products are labelled with customer delivery 

information on it. 

4 Scanning and sorting The packed products are scanned and sorted according to 

their stored delivery location.  
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4.1.7 Large Home Deliveries: (Manual picking 101&104) 

 

Figure 10 - Larger home delivery process flow (101&104) in floor 1 & 2  

(source - authors own) 

This can include large products that can either be pick-out-of-box, or to pick full article 

from a pallet as shown in Figure 10. Collie that are over dimensions 1200x600x600 cm 

regardless of the weight with minimum one product per articles is grouped under this 

category. This process is carried out in two different locations namely area 104 which 

is located in floor 2 and area 101 which is located in floor 1. Picking of large home 

deliveries is done simultaneously at both the picking areas. Usually, large home deliv-

eries (beds and mattresses) are not required to be packed individually since they come 

already as packed from the suppliers. Picking lists are created that consists of many 

customer orders that belong to the same delivery store.  

Each picking lists corresponds to one shipment that is processed by one employee. Dur-

ing this process, the picked products is built on the pallet. The products are built on the 

pallets in the best way possible to optimum space utilization and to avoid further un-

necessary material handling. Once the large home deliveries are picked for customer, 

they are then sorted according to the delivery locations (delivery stores). Later the small 

box deliveries and large home deliveries that belong to the same delivery stores are 

consolidated together in a single pallet before transporting to the lift. Table 6 represents 

the activities performed and their description.  
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Table 6 Activities performed and their description 

SL. No  Activities performed  Description  

1 Picking Assignment at area 

101 and 104  

Picking is done according to the shipments in both areas 

simultaneously using WMS.  

2 Labelling  The picked products are labelled with customer delivery 

information.  

3 Building products on pallet  The labelled products are built on a new pallet mostly 

104 area and/or sometimes this step is not done when the 

product pallet itself is picked up directly at 101 area 

(mostly beds).  

4 Drive to sorting location  This activity is done where at both the areas where they 

are driven to their respective floor sorting location.  

5 Sorting and consolidation (1) The products are scanned sorted and consolidated accord-

ing to their stored delivery location. 

6 Transporting to lift (area 104)  The sorted pallets with the small box delivery at 104 area 

are transported to the next process for further consolida-

tion.  

 

4.1.8 Pick and Stick: (Area 007) 

The pick & stick process is done with products that mostly involves heavy furniture 

that cannot be placed within the pallet dimensions. In this process online customer or-

ders (OOPUS) are categorised according to their store destinations. The pick & sort 

process is done at area 007, the workplace has different sorting location which is as-

signed to a particular destination at the start of the process, the number of workers to 

work is decided according to the work load/volume on daily basis. Pick and Stick is 

used for products where the just-in-time strategy is being used.  

The products that are to be picked are first ordered from High Bay storage (HB). Manual 

picking is also done for certain products that are not stored on HB. These products are 

then transported to the pick and stick area where they are once again picked and sorted 

according their respective stores and shipped to the customers. This process is done at 

area called 007 in floor 1.  
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Figure 11 - User interface for picking and stick (source - authors own) 

 

 

Figure 12 - Stick & sort process at floor 1 (source - authors own) 

 

The employee picks a pallet which contains a mix of different types of articles from the 

pick and stick area and then driven to the sorting area by assigning sorting locations for 

different store delivery using their own warehouse management system software as 

shown in Figure 11. Picking and sorting assignment is carried out until the entire pick-

ing batch is completed for that shift.  

All the finished consolidated with OOPUS deliveries across different locations are 

transported to pick and stick area (007) where they are once again sorted and consoli-

dated with their respective delivery stores as shown in Figure 12. Further the pallets 

that are not complete i.e. with less products are again driven to chutes for consolidating 

with the store deliveries. The completed and full pallets are driven to wrapping machine 

before they are next transported to staging lane. The detailed operation of pick and stick 

is mentioned in the Appendix Section 3. Table 7 represents a detailed activities carried 

out and their descriptions.  
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           Table 7 Activities and their description 

 

4.1.9 Time Study  

1. Steps performed during time study: 

A time study is an important part of the manufacturing process, which determines how 

much time is taken during each step of the manufacturing process.  This helps to analyse 

how the time period can be improved without compromising on the quality of work and 

the production. This is a tool to determine where the workers are wasting time and if 

there are any unnecessary movements occurring. It takes the manufacturing process in 

a proper direction by making the workplace more efficient and timelier (Hashim, 2008).  

 

 

 

SL. No Activities performed Description 

1.  Drive from parking to picking 

area at 007  

Transporting of pick and stick pallets from parking to 

picking area.   

2. Picking Assignment at 007 

sorting area  

Picking is done according to the shipments using 

WMS. 

3. Labelling The picked products are labelled with customer deliv-

ery information.  

3. Building products on pallets  Pallets are built in a way to have maximum number of 

products in it with as minimum space occupying as 

possible.  

4. Driving of sorting pallets from 

lift to picking area.  

Pallets with small box deliveries and large home deliv-

eries (104) which are sent to floor 1 from floor 2 

through lift is driven to the picking area at 007 

5. Scanning and consolidation (2) 

of sorting pallets   

After picking assignment of stick and sort pallets, sort-

ing pallets are consolidated.  

6. Building products on pallets Building pallets when sorting   

7. Covering OOPUS pallets with 

blue wrapper  

When the sorting process is completed the OOPUS pal-

lets are covered with blue wrapper in the end for stores 

to identify Online delivery pallets from the store deliv-

ery pallets.  

8. Driving pallet to wrapping ma-

chine  

Finally, the completed pallet is driven to the wrapping 

machine after which it is driven to staging lane.  
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Steps performed during time study are: 

A. Observation:  

It is observed on how the overall production process took place, understood how an end 

product in each step moves to the next successive step, made a note on the role of 

worker in each step, and analysed how the process transformed from one step to an-

other. Firstly, the observation started by observing and understanding the holistic view 

of process from the start of online production till the end of customer shipment. As 

there are different process until the process ends so, each process was considered as one 

and for that particular process analysis was done and notes also, the role of workers for 

each process is been observed.  

B. Recording of data:  

The data was recorded using a stopwatch, this was done for every process which is done 

within the online department. There were more than 10 reading noted for each step of 

process in order to have more reliability and accuracy in result. 

C. Determining the process:  

By determining the process, it was observed which process comes first and which come 

later during the production process. This gave us an idea how various tasks are per-

formed and carried out in each process.  

To conduct time study, various parameters are calculated from the observed readings. 

The parameters calculated in this study are-  

A. Cycle time (CT): It is the time taken for completing one particular process for 

instance picking at Pick & stick process. The cycle time is calculated by meas-

uring the time elapsed in each step of the process and summed up the amount 

of time needed in each step to know the entire cycle time. (Langstrand, J, 2016) 

 After the calculation, average cycle time obtained was 23,1 min for sorting 19.5 collie 

in pick & stick process, small box picking (103) takes 14.8 min for picking and packing 

17 collie, manual picking (101) takes 12.8 min for picking 4.6 collie, manual picking 

(104) takes 12.6 for 7.6 collie, time taken to transport from pick & stick location to 

wrapping machine for 1 pallet time taken is 0,98 min and finally time taken for consol-

idation from sort-in area is 7.82 for 6.4 collie. All the values are based on average of 

time which was calculated during the time study.  
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B. Change over time: “Activities that are required to prepare an operation or pro-

cess for another type of product” (Langstrand, J, 2016, p. 3). Which is also the 

time from last process in production of one batch to starting process of next 

batch which also call the set-up time. The set-up time is considered 0 in this 

study.  

C.  Uptime –The percentage of time when the equipment is available to run Here 

it is 100%.  

D. Takt time= the pace of producing the units at the rate of customer demand.  

 

Takt time = Available working hours per day/Quantity of output required per day 

Cycle Time = Process time/No. of units produced
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5 Value Stream Mapping  

In this section the lean tool Value Stream Mapping was conducted. As per the developed 

research questions, all the non-value adding activities were identified and removed. 

This section basically helps to achieve the aim of the thesis which is to increase the 

overall productivity.        

5.1 Value stream mapping  

One foremost task of VSM is to find the wastages and find possible ways to eliminate 

or minimize it (Rother & Shook, 2009). For this value stream mapping was conducted 

at thesis company. The logistics controlled receives the forecast of the customer order. 

Usually, the customer orders are received to logistic department every day these orders 

are collected in SAP system and planned for production. The volume of production 

varies every day according to seasonal offers and Black Friday. The production forecast 

for the day is sent to the team leaders a day before to decide upon manpower. During 

the observation there are backlogs on very few days due to shortage of forklift for work-

ers, technical problems in printer (which prints customer details) etc. However, the pro-

duction is completed by working extra working hours. 

Figure 13 represents the VSM of Online Deliveries. When the customer order is re-

ceived to logistics controller the picking batch is created. After which the orders are 

picked by different departments (DS, FH, PSUC & PSSC, 103,101,104) and transported 

to the online department, where are they are consolidated which the pick & stick pallet 

and transported to the wrapping machine and transported to staging gate for the truck 

drivers to deliver them, according to stores. 

While calculating the production lead time, transportation time, waiting time, unneces-

sary movements has been calculated. It is evident that these kinds of waste can be re-

duced to improve the process. For, example the pallets waiting in the lift should be 

consolidated with pallets in pick & stick location in order to finish the production. This 

current state analysis is been the base line to understand the entire process. This pro-

vides the company to identify the problem and develop better solution. 
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- Value stream mapping (Source: Authors own)  
Figure 13 - Value stream mapping (Source: Authors own) 
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5.2 Identification of Waste through VSM 

“Any human activity that absorbs resources but creates no value” is called waste 

(Womack & Jones, 2003). Some processes perform the functions that do not transform 

the service for which the customer is not willing to pay for these activities. These are 

called non-value-added activities or waste. In order to find these wastes, the Value 

Stream Mapping was conducted. (Anon., 2015) 

Muda (waste)- According to Rother and Shook (2003), wastes are defined as “material 

or an activity which does not add value from customer perspective” (Rother & Shook, 

2009, p. 9)Wastages- Non-value adding activities or steps. Wastes can be categorized 

as TIMWOOD + human talent waste according to (Elnamrouty & Abushaaban, 2013) 

says that the 7 wastes are:  

T – Transportation  

I – Inventory  

M – Motion  

W – Waiting  

O – Overproduction  

O – Over-processing  

D – Defects 

The concept of lean manufacturing was incorporated in this research study for maxim-

izing the utilization of resources by minimization of wastages or non-value-added ac-

tivities. Implementing lean manufacturing system for any type of organizations is now 

becoming a core competency. Lean manufacturing is a manufacturing philosophy that 

reduces the time between customer order and staging lane/ product shipment as shown 

in the Figure 14 and Figure 15. (Sundar et al., 2014) 

 

Figure 14 - Business process (source: authors own) 
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Figure 15 - Lean manufacturing (source: authors own) 

 

After carefully analysing production flow of OOPUS deliveries with its different sub 

flows, the authors have identified and categorized the different wastages that were seen 

in the different sub processes of OOPUS flows.  

5.3 Categorization of the identified wastages: 

Post VSM shown in Figure 13, the identified wastages were categorised according to 

(Elnamrouty & Abushaaban, 2013) TIMWOOD + human talent waste. They are 

namely:  

1.  Waiting:  

Waiting is when “time is not being used properly and efficiently and the waste of wait-

ing takes place” (Hines & Rich, 1997). Listed below are different waiting waste ob-

served in this study. 

A. Waiting for Inbounding/put away  

For initiating picking assignment of lists (small box and large home deliveries) and pick 

and stick (products), the picking areas must be first refilled with the right inventories. 

Since all the picking assignments at different areas are interconnected and interdepend-

ent, there is an increase in lead time while waiting for inbounding.  

B. Waiting for sort-in pallets at 007 

When the picking assignments is completed at pick and stick, but the picking assign-

ments at floor 2 are not yet completed (small box and lists) it results in waiting for 

sorting pallets to come to 007 area for sorting and consolidation.  

C. Waiting of Sort-in pallets in the lift or at parking location 

Processing of sort-in pallets can be done only when the pick and stick picking assign-

ment is completed. This wastage is similar to the previously explained wastage but here 

the sorting pallets are in waiting time. This can be either due to incomplete picking 
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assignment at pick and stick at floor 2 or very low volume work at floor 2(small box 

and lists). When sorting pallets are transported from floor 2 to floor 1, there is waiting 

to occur for sorting pallets till the pick and stick process is complete. 

D.  Waiting for opening of Transfer order of picking batch 

Until all the inbounding is completed and all the pick and stick pallets are in the 007 

area, the batch for that day cannot be processed for picking. Thus, there is a waiting for 

opening of Transfer order of picking batch.  

 

2.  Motion/Movements: 

The waste of motion can be defined as an unnecessary movement of tools, people, or 

machinery. The waste of motion includes activities such as walking, lifting, reaching, 

bending etc. Thus, it is the unnecessary motion that needs to be avoided. (Hines & Rich, 

1997). 

A. Poor visual sign in production floors 

The visual management is poor in major picking locations of online deliveries, which 

creates lack of clear information and increases errors and mistakes and also results is 

unnecessary motion and movement for employees.  

B. Searching of unpicked products at production area (007) 

In order to complete the entire picking assignment of pick and stick, employees have to 

manually search for products that are unpicked by walking at the entire picking area. 

This leads to unnecessary motion and movements for employees.  

C. Unnecessary motion in refilling/ inbounding of inventories  

The visual management is poor in inbounding locations of online deliveries; which cre-

ates lack of clear information and increases errors and mistakes and also results is un-

necessary motion and movement for employees.  

D. Unnecessary movement in the production process 

Unnecessary movement of employees is seen in the production process such reprinting 

customer label, getting stationaries like label roll. scanning tickets, wrapping roll, plas-

tic adhesive tape etc. This customer label needs unnecessary movements which includes 

finding, collecting and placing the labels. This implies the Type Two Muda.  
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3. Transportation 

Transportation can be defined as the “Waste that occurs when goods move from one 

process to the next without adding value to the process” (Hines and Rich, 1997: p.49). 

A. Driving of pick and stick pallets from parking area to picking area 

Wastage of transportation as well as time is seen when pick and stick pallets are trans-

ported from parking area to picking area this is because both the locations are far from 

each other. llromanticly00:28 

B. Driving of sorting pallets 

Wastage of transportation as well as time is seen when sorting pallets are transported 

from the lift to the sorting area (007) which are far from each other. 

C. BOM articles are placed far from each other for picking  

Wastage of transportation is seen when multiple picking assignments are carried out at 

different locations for the same products.  

 

4. Inventory 

Unnecessary inventory is a sign that flow has been disrupted, and that there could be 

problems in the process” (Belova & Zhu, 2008: p.26).  

A. Unnecessary inventories (Beds) at area 101-  

The presence of unnecessary inventory gives rise to problem such as the increase in the 

lead time and greater use of space. Poor inventory management strategy leads to harm-

ful miscommunications and loss of productivity, ultimately hurting your business. This 

unnecessary inventory can be considered as the Type Two Muda.  

 

5. Not utilizing employee’s talent- 

For any organization, its employees are the most valuable resource. This includes not 

providing employees training, not providing proper safety measures and under passing 

skills of the employees. It also defines as “Non- utilized talent can be described as not 

utilizing the talent of the employees working in an organization”. (Allen et al., 2019: p. 

75) 

A. Non-value-added time- A lot of time is wasted while waiting for orders and for the 

production to start and all this time, the worker is involved in other activities that 

do not add any value and the worker utilization is very less.  
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B. Lack of knowledge- Because of not providing proper training and knowledge to 

the workers, wastage of talent is seen. Thus, employees are not able to use their 

best to give their best.  

 

6. Defects- 

Defects are damage to the product or when the product quality is not as per the customer 

expectations. (Hines & Rich, 1997) 

A. Multiple material handling 

Higher material handling time results in damage of products which creates more cost, 

repairing and takes more time. For example, when the products are transported or han-

dled for a more time the chances of defects increases.  

Thus, all the above discussed factors are the non-value adding parameters observed 

while conducting Current state analysis. It is very important to identify and to eliminate 

them, in order to maintain the flow in the production system and to increase the produc-

tivity.  
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6 Improvements and suggestions  

This section suggests and provides solution to the wastages observed in the previous 

section. These improvements and suggestions are as per lean philosophy and its con-

cepts. The major aim of this section is to propose ways to minimize wastage, maintain 

optimum flow in the production system and ultimately to increase the productivity of 

the overall system.    

6.1 Eliminating Wastages  

The waste removal focuses on adding value to the process. As there are many unwanted 

processes carried due to which it increases the lead time and throughput time. (Hines & 

Rich, 1997) The wastages identified in different processes are carefully observed and 

suitable improvement solutions are presented. 

6.1.1 Waiting  

A. Waiting for Inbounding/put away  

This can be avoided and improved when the inbounding of next day's batch is started 

and completed the previous day so that the picking locations have optimum inventories. 

By this, there will be no waiting for inbounding since it will be completed the previous 

day. The picking assignments can be initiated immediately.  

      B. Waiting of sorting pallets at 007  

Although the picking volumes at floor 1 and floor 2 is always uncertain and customer 

demands cannot be predicted, initiation of picking assignments at different picking ar-

eas is very important. JIT is a way of thinking states that it delivers the right item at the 

right time and at the correct structure and material is pulled at whatever point there is 

an ascent popular. A just in time strategy is to be followed where there must be a con-

stant transition of process from one process to another (Alternburg et al., 1999). Further 

to minimize this waiting time, sort in pallets should be transported irrespective of they 

are completed or not in floor 2. By doing this worker idle time can be reduced at floor 

1 as they will be involved in consolidation of sorting pallets.  

C. Waiting of Sort-in pallets in the lift or at parking location  

Since each process is involved in the next process it is important to plan the day’s work 

accurately and assigning the tasks for the right number of employees depending on the 
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volume of work of that particular day. (Benvegnú et al., 2018) Just in time practices 

should be followed and proper planning and assigning tasks to the employees is critical. 

(Kros et al., 2006)   

D. Waiting for opening of Transfer order of picking batch  

Due to the lack of space in 007 area, pick and stick pallets are driven every shift to the 

picking area in 007. All the pallets of that batch are not moved to the soring area TO 

cannot be opened.  Parking can be eliminated if there is sufficient picking space. From 

the WMS implementations, space and floor plan investigation is utilized to ascertain 

how space must be used and provides opportunities for reducing waste of superior floor 

space and waste of time. Also, the need for search for lost pallets/products will not be 

there. When all the pallets are driven directly from PSUC and PSSC to the picking area, 

the waiting time for processing the picking batch is reduced (De Koster et al., 2007).  

 

6.1.2. Motion/ Movement  

A. Poor visual sign in production floors  

Implementing visual management at all the production floors is necessary. (Eaidgah et 

al., 2016) Picking location signs must be placed clearly so that it is visible for the em-

ployee. Management should create a visual workplace that is self-explaining and self-

improving. The visual controls are to be develop in a way that it can facilitate infor-

mation sharing and worker autonomy. With right information and autonomy, the 

worker can reduce unnecessary motion and movements across the production floors.   

B. Worker movement in searching of unpicked products at production area (007)  

Space and floor plan investigation is to be done in order to ascertain how space must be 

used and provides opportunities for reducing waste of superior floor space and waste of 

worker movement time (De Koster et al., 2007). To reduce this unnecessary and extra 

worker movement, specific locations need to be assigned for products that cannot be 

scanned for picking or products that are not working/scanning. By doing this the worker 

can directly go to that location for looking for unpicked products instead of travelling 

all over the production floor.  

C. Unnecessary motion in refilling/ inbounding of inventories  

As discussed earlier picking and inbounding location signs must be placed clearly so 

that it is visible for the employee. Management should create a visual workplace that is 
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self-explaining and self-improving. (Eaidgah et al., 2016) The visual controls are to be 

develop in a way that it can facilitate information sharing and worker autonomy. With 

right information and autonomy, the worker can reduce unnecessary motion and move-

ments across the production floors.   

D. Unnecessary movement in the production process 

According to (Denniss, 2002) standard is a clear image of the desired condition. Stand-

ardized working procedures to be followed by the employees. (Liker et al., 2009) Un-

wanted movement can be minimized by improving the WMS software where the em-

ployees have the option to reprint labels at their workstation (truck printer). This avoids 

unwanted travel to the reprinting computer with is at a distance from picking location. 

The next is, setting up of an efficient truck-work station which has all the necessary 

items required during the production. It is important to refill these items by all the work-

ers at the end of the day so that it is used by the next shift workers.  

 

6.1.3 Transportation 

A.  Driving of pick and stick pallets from parking area to picking area 

As discussed earlier due to the space constrain in the production floors, optimum use 

of space is very important. Warehouse management methods maximize warehouse flow 

by assessing the usage of floor space dependent on the job and material features. (De 

Koster et al., 2007) One way to eliminate this wastage is to directly drive the pallets to 

the picking areas that are incoming for picking from PPUS, PSSC, DS and HB. this 

means that there will be no pallets placed in parking area. By eliminating parking area, 

a considerable amount of time can be saved in transportation of pallets.8 

B. Driving of sort-in pallets 

Wastage of transportation as well as time is seen when sorting pallets are transported 

from the lift to the sorting area (007) which are far from each other. Along with space 

and floor investigation, efficient planning of the production layout is required (De 

Koster et al., 2007) where the distance between the lift and sorting area is minimised. 

A solution for this might be use of conveyors for the transportation of sort-in products 

or making a common working area under one roof instead of two separate floors.  

C. BOM articles are placed far from each other for picking 

Optimum and efficient allocation of picking locations for BOM articles is to be fol-

lowed after assessing the space availability.  Unnecessary transportation in picking of 
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BOM articles can be eliminated when the BOM articles are stores at the same picking 

location. Once this is followed, excess material handling and unwanted transportation 

can be reduced. Visual management to be improved to reduce unnecessary material 

handling.  

 

6.1.4 Inventory  

A. Unnecessary inventories at area 101  

The presence of unnecessary inventory gives rise to problem such as the increase in the 

lead time and greater use of space. A smart inventory management is necessary where 

depending on the marked demand only that product can be stored in the picking loca-

tions. (Kros et al., 2006) Also, the picking location should have optimum inventory i.e. 

not too excess or not to low. Since storage of products at area 101 are mostly beds that 

occupies more space, it is always better to analyse and investigate different was to store 

them for e.g. utilization of vertical space and minimizing floor space.   

 

6.1.5 Not utilizing employee’s talent 

“Non- utilized talent can be described as not utilizing the talent of the employees work-

ing in an organization” (Allen et al., 2019: p. 75). It is suggested to train the operators 

constantly to improve the multi-skill of the operators by which management will have 

the flexibility to shift the operators. The training will give the employees a better un-

derstanding of their duties and responsibilities within their role, and in turn build their 

confidence. This confidence will enhance the overall performance, and this can only 

benefit the company (Allen et al., 2019). 

 

6.1.6 Defects 

A. Multiple material handling 

Higher material handling time results in damage of products which creates more cost, 

repairing and takes more time. Defective material handling processes can damage prod-

ucts. Defective material handling systems can be improved by performing process fail-

ure mode and effects analysis to identify operating procedures required to reduce or 
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eliminate the defects. It is necessary to eliminate the defect waste at the source by es-

tablishing/creating a system to identify the defects (or the conditions that cause defects) 

as they occur.  

6.2 Productivity Improvement Proposals  

Productivity improvement proposals were suggested from two point of views. They are 

technical point of view and organizational point of view.  

6.2.1 Technical point of view 

From technical point of view, lean manufacturing technique involves in diminishing the 

production deformities, non-value-added activities yet additionally lessening the ex-

pense of production (Bhasin & Burcher, 2005). There are different lean tools, for ex-

ample, SMED, DMAIC (define-measure-analyse-improve-control), kaizen procedure 

and 5s methodologies that are followed to decrease the wastage and non-value-added 

activities. To support these lean tools, it is advisable to implement VSM from a tech-

nical point of view.  

A. Evaluate, Optimize and improve production layout using Lean Manufacturing 

principles 

 The lack of available floor space might be the result of inefficiencies in the plant layout. 

These inefficiencies can be uncovered with audits, time studies, value stream mapping 

and using other Lean Manufacturing techniques and tools. By assessing the materials 

flow at online deliveries, the shortcomings in the production plant layout can be iden-

tified.  

B. Use of software  

Another way to maximize the floor space is by using software to optimize the processes 

and operations. Several software tools help you optimize the layout of the plant floor 

based on material flow, distances to be travelled by the worker, frequency of worker 

motion etc. Software's also helps to generate operator work paths, path flow diagrams, 

congestion diagrams and generates reports that helps to discover the layout options 

which in turn are likely to improve production efficiency. ERP (Enterprise resource 

planning) and WMS (warehouse management system) need to be constantly upgraded 

according to the advancement of technology and market changes.  
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C. Redefine S.O.P  

Redefining standard operating procedures makes sure that the team is moving the right 

wheel at the right time at the right pace. To minimize production inefficiencies and help 

the entire teamwork as a cohesive unit, it is important to implement some changes in 

SOPs. Focus should be made on improving the information flow across the logistics 

chain. Implementing a double-checking system to reduce human error, printing and dis-

playing key policy terminologies across the facility and making sure that the employees 

are clear about their roles and responsibilities is essential. 

D. Applying Lean Concepts at workplace  

Incorporating lean concepts in workplace will help optimize the work environment and 

improve productivity. They provide framework and supports for continuous improve-

ment and enable the organization to become a highly efficient lean enterprise. The lean 

manufacturing concepts implies diminishing the deformity, yet additionally lessening 

the expense of production. Lean manufacturing objectives are zero breakdowns, zero 

postponements, zero deformities, zero inventories, zero mishaps (Melton, 2005). 

E.  Improve Lean Visual Management  

Designing to create a visual workplace that is self‐explaining, self-ordering, and self-

improving. It is important to understand situational awareness enhancement, where 

people feel comfortable only if issues are clear upfront of them. It makes problems, 

abnormalities or any deviations visible to everyone, so that corrective action can be 

taken spontaneously while ensuring a safe and a comfortable working space. With ap-

propriate visual management system right information, feedback and instructions can 

be conveyed to the employees. (Eaidgah et al., 2016). 

F. Continuous Improvement (Kaizen) 

A lean manufacturing tool that aids to improve safety, quality, productivity and work-

place culture. When following continuous improvement, it focusses on eliminating hard 

work, teaches people hot to identify and eliminate wastages. Although these improve-

ments are very small and incremental, there will be a dramatic positive change in result 

over a period of time. It encourages workers to experiment their new ideas which further 

could be a standard operating procedure sometime in the future. If the idea does not 

work it can always be reverted back. 
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6.2.2 Organizational Point of View 

From an organisational point of view, it is possible to initiate a lean way of work by 

using VSM in organisations that lacking explicit knowledge and experience of lean 

manufacturing. This is due to clear support and commitment from management and 

readily acceptance of change within the organization. 

 

A. Support from Management 

Management commitment and leadership comes under the soft lean practises according 

to Rother and Shook (2009) and their study argues that success of lean implementation 

generally depends on the use of soft lean practises. The reason for many Lean imple-

mentation practises fail is due to only considering technical hard tools from a techno-

logical point of view and ignoring the soft practises (Rother & Shook, 2009). Manage-

ment commitment and support are the key factors, along with management knowledge 

on lean. The important success factors for improved productivity is management lead-

ership and commitment, upfront training in lean, good understanding of lean tools, and 

method to implement lean.  

 

B. Acceptance of Change 

A workforce to accept lean transformation is important, it is essential that there is clear 

communication about the vision, purpose, priorities, and benefits regarding lean. Matt 

& Rauch (2013) in their study state that smaller firms often bring change more quickly 

than larger firms because of having less bureaucracy, flexibility, short communication 

lines, and also the informal nature of small firms make application of Lean production 

plans simpler (Matt & Rauch, 2013). Acceptance of change in larger firms takes time 

and is concerned with alignment of board members, top management and employees. 

Companies only focus on using technical tools by avoiding the soft practises which 

further leads to their implementation failure (Chiarini et al., 2015). Soft practises in-

clude management support, acceptance of change continuous improvements, group 

problem solving, employees’ training to perform multiple tasks, customer involvement 

and supplier partnerships. These must also be given equal priority and consideration as 

similar to priorities given to hard lean practices(technical).  
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C. Investing in training Employees:  

It is important to motivate and develop employees engaging them and incorporating 

their thoughts and ideas for future improvements. Providing training and growth oppor-

tunities and involving them in creation of process improvements reflect the experiences 

and the skills they possess, further the overall operational effectiveness can be im-

proved.  
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7 Discussions and Conclusions  

This section concludes the study by providing discussion about the chosen methods 

and answering the research questions. This section ends with possible areas where fu-

ture research could be done. 

7.1 Discussion of Method  

This study uses a mixed method where the qualitative method was used for conducting 

interviews and to find the relevant literatures and the quantitative method was used for 

the collection of data through observations and organizational documents. For testing 

the trustworthiness of this study through these methods, it was important to know the 

reliability and validity of this study. Both of them are important as it portrays the quality 

research of a study. Thus, this study needs to differentiate between reliability and va-

lidity. 

7.1.1 Validity  

Validity and reliability are quite different terms. If a method or a measurement is relia-

ble, it may still not be valid. The data which is related to production needs to be inves-

tigated for reliability and validity of the processing, cycle timings need to be confirmed 

using a clock/timing device. The important processes must be counted personally while 

verifying twice with the factory associates. Internal validity means corresponds to 

which the chosen method measures and what it is intended to measure. The credibility 

of the study is being taken into consideration. External validity measures to what extent 

the study can be comprehensive beyond the specific research context (Bryman & Bell, 

2011). 

The obtained data from observation and VSM were checked and shared with managers 

so as to confirm that right data is obtained.  Also, the results were tested with the em-

pirical findings that were developed from observations. The interviews were properly 

analysed and right themes were generated. This helped to increase the internal validity 

of this research.  
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7.1.2 Reliability  

Reliability of this study depends on whether the same results can be obtained by a dif-

ferent individual who did the same study with the same methods (Rajasekar et al., 

2013). In other terms, according to Collins and Hussey (2009) the reliability of a re-

search is defined as the absence of differences when the research method is repeated. 

For this study, as VSM was conducted which is a continuous and iterative process, 

similar type of results was obtained each time when VSM was repeated. The open in-

terview had similar answers and concerns.  As the same type of data was obtained and 

repeated. Hence this study gives a moderate reliability.  

7.1.3 Credibility conclusion  

From all different point of views, the credibility of the research can be defined to be 

moderately credible. Although the internal validity is highly reliable, there is uncer-

tainty of adaptability of research outside logistic environments. In future adaptations it 

would be important to implement six-sigma and lean philosophy to high, low, mix and 

multiple product flow lines.  

7.2 Discussion on Research Question 

The developed research questions are   

1. How can Value Stream Analysis be used/ applied in searching for wastes in the 

process flow of online deliveries? 

2. What can be done in order to reduce or eliminate the wastes to improve the 

overall productivity of the online deliveries? 

For answering these research questions, the lean tool Value Stream Mapping was used. 

As per Manos (2006) VSM is “one of the most powerful lean tools for an organization 

wanting to plan, implement and improve on its lean journey” (Manos, 2006). Keyte and 

Locher (2004) consider VSM as a critical step in the lean management process because 

it allows a company to document, measure, and analyse a complex set of relationships 

between activities, as well as plot a course to create an improved operating strategy and 

organization design (Keyte & Locher, 2004). The aim of this study was to find all the 

non-value adding activities and to remove them while following the lean principles and 

philosophy.  
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In order to do so, the hermeneutic circle framework was selected as it helps to have a 

systematic literature review. It deals with understanding the contributions of sub parts 

of a topic to a larger picture and vice versa. Hermeneutic circle involves understanding 

the topic and transferring it into literature reviews, back and forth movement between 

the process of understanding a paper. Data was collected qualitatively and quantita-

tively by taking down the observations and interviews respectively.  

The first research question, on how value stream mapping was conducted to search the 

wastages in the online delivery system was answered by first conducting Current state 

mapping. Before creating the value stream map, a brief literature review was done to 

understand how VSM works and how it can be implemented in e-commerce logistic 

environment. The various products and their families were recognised in order to un-

derstand the production process. In this stage the current condition of the production 

system process of the case company was completely analysed. Which includes analys-

ing the production flow of online deliveries, the production layout of floor 1 and 2, 

picking areas, online process flow description, online delivery picking flow, time study 

etc. All this was analysed to understand the working of the production system which 

further led to identification of wastages or non-value-added activities.  

To answer the second research questions all the wastages identified were eliminated by 

following the lean philosophy. Solutions for identified wastages such as waiting, mo-

tion/ movements, transportation, inventory, non-utilizing talent and defects were pro-

posed. This helps to maintain the production flow, eliminate bottlenecks and to increase 

productivity. In addition to it, productivity improvement proposals provided in this 

study are considered to be key factors in initiating lean transformation in an organiza-

tion from a technical point of view while, management support and acceptance of 

change is necessary from an organizational point of view which further leads to overall 

productivity improvement of online deliveries. From the support of different kinds of 

literature and through the findings gathered from this study, the authors conclude that 

this organization is quite flexible and is ready to make changes and provide the required 

support, commitment, and resource for lean transformation. Also, the authors observe 

that soft lean practises are crucial when it comes to achieving better and sustaining 

performance in the long term. Thus, it is important to consider both soft and hard prac-

tise when implementing lean. By having support from various literature and from the 

findings of different authors, it can be claimed that the use and application of VSM are 
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advisable from an organizational point of view majorly because of the support and com-

mitment of management and acceptance of change within the organization. 

7.3 Conclusion  

Globalization has led to many changes. Change in technology, change in customer ex-

pectations etc. These days consumers invest in products that have high quality, pro-

duced in less time, products with greater functionality that too at a lesser price. All these 

changes have increased demand in the market, to meet these demands the traditional 

production system needs to be changed to a smart system. Implementation of lean pro-

duction systems here have proven to be useful. Lean manufacturing is a technique used 

for maximizing resource utilization by reducing waste. It eliminates the activities that 

do not add value and delivers the best possible qualitative product to the customer 

(Denniss, 2002).  

The aim of this thesis is to identify and eliminate non-value adding activities in the 

production system to improve the overall production. There are various lean tools such 

as TPS, 5s, SMED, VSM etc available. Out of all these VSM tool suits the best for 

answering the developed research question. Different types of waste such as waiting, 

motion/ movements, transport, inventory, defects, non-utilization of employee talent 

were identified by analysing the current production system. After conducting VSM and 

identifying various waste, they were removed. Removal of wastage of was done as per 

the lean principles and philosophy.  

Authors of this study were successful in proposing solutions for all of the wastes that 

were identified. This was done by giving suggestions and improvements. For example, 

the waste of waiting for Inbounding/put away was avoided and improved when the in-

bounding of next day's batch was started and completed the previous day so that the 

picking locations have optimum inventories. By this, there will be no waiting for in-

bounding since it will be completed the previous day. The picking assignments can be 

initiated immediately.  

Another waste of unnecessary and extra worker movement in searching for unpicked 

products at the production area, can be eliminated by assigning specific locations for 

products that cannot be scanned for picking or products that are not working. By doing 

this the worker can directly go to that location to look for unpicked products instead of 

travelling all over the production floor. Another wastage of transportation in picking of 
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BOM articles can be eliminated by storing the BOM articles at the same picking loca-

tion. Once this is followed, excess material handling and unwanted transportation can 

be reduced. Thus, along with these many other few wastages were identified and re-

moved.  

By doing this, reduction in delivery time by decrease in idle time, lead time, and cycle 

time is guaranteed. Other benefits such as bottleneck reduction, improved performance, 

smooth flow in the production system, increase in overall productivity, customer satis-

faction and higher profits are observed.   

7.4 Further Research 

As discussed previously, this study had an aim to remove all the non-value adding ac-

tivities at the production line of the case company. For this value stream mapping was 

used to implement lean. This VSM was manually developed, thus can lead to errors 

which adds limitations to this study. In order to overcome this, in future study other 

than manual VSM, a simulation software can be used. This will ensure accurate read-

ings.  

There are many other lean tools that can help to remove wastages and to improve 

productivity. But this thesis has only used VSM, but for further study, all other lean 

tools and principles can also be used to identify non-value adding activities and to im-

prove productivity. This study had a low validity, to increase this validity a multiple 

case study can be conducted. It will be interesting to know if any new research on this 

subject is made which has similar or different findings from this study.
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9. APPENDIX 

Appendix 1: Interview Guide  

Introduction: Hello! Thank you for your time and for this interview opportunity. We 

are two master students studying Production Development & Management at Jönkö-

ping University. This interview is conducted for our master thesis which is to perform 

Value Stream Analysis at the case company. Few questions related to this organization 

and working procedures will be ask. Before starting the interview, we would like to 

inform that the data collected from this interview will be for study purpose. The identity 

of the interviewee is not revealed, so you are free to answer these questions without any 

hesitation.  

Interview Questions:  

1. What activity are you doing/handling?  

2. What is the purpose of the process? 

3. Is there any established documented SOP (Standard operating procedure)? 

4. What challenges do you face? 

5. How do you identify a challenge?  

6. What do you think that can be fixed? How can you improve? 

7. What can’t you fix? What is the cause for this challenge? 

8. What is being done? 

9. When is it being done? 

10. Who is doing it? 

11. Where is it being done? 

12. How is it being done? 

13. How well does it do on the various metrics of importance? 

14. How long does it take to do? 
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Appendix 2: VSM Symbols  

Below are the VSM symbols and icons from the book, Learning to See by Rother & 

Shook (2009) which were used in this study:  
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Appendix 3 : Online Flow Working Process Manuals  

Manual for Pick & Stick – 007 

1. Picking 

1.1 Login and Menu 

Open the Mobisys app on the truck, press “Log on” and enter your username and 

password to log in. 

 

1.2 Picking Area 007 – Pick & Stick 

Pick & Stick pallets to pick from are sorted by other departments and placed in e-

commerce picking area 007.  Every pallet has a white label specifying all articles on 

the pallet, as shown in the pictures below: 

 

 

 

 

 

 

 

 

 

 

1.3 Pick and Sort in Area 007 – Pick & Stick 

Step 1: To start picking, pick up one of the pallets with the truck and scan the barcode 

on the white label attached at the pallet, in “Scan Pallet”. 

Bring the pallet to the sorting area at 007. 
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2. Sorting  

Every store is assigned to its own sorting lane and above each sorting lane hangs a 

numbered white barcode to indicate the numbers of the lanes.  

 

 

 

 

 

 

 

 

Step 2: Scan one of the articles on the pallet in mobisys in the field called “Scan Arti-

cle”. If the article you scanned is a “BOM” article (article consisting of several parts), 

you need to click on the icon of the printer of the correct part of the article you that 

you have scanned. For example, part 1/2 or part 2/2, as shown in the picture below.  

 

Now assign a pallet in one of the sorting lanes to the store that you are picking articles 

for. As seen in the picture below store 680 GOT has not yet been assigned to a sorting 

pallet, “Sorting location: Not assigned”. 

 

Step 3: Choose an empty sorting pallet and scan the numbered white barcode that 

hangs over the sorting lane.  

Step 4: The final step is to scan the orange barcode on the side of the sorting pallet in 

mobisys “Scan Sort -To Pallet”. Sorting location indicates the sorting lane and pallet 

(store). 
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A label for your article will now be printed. Put the label on the article and place it on 

the sorting pallet (you don’t need to scan the label). 

Common Error 

Sometimes it is not possible to scan articles for sorting. Usually this is because  

 will not accept the orange barcode on the sorting pallet and provides the error mes-

sage: 

“Scanned Pallet Contains Articles which are not for Shipment”. 

 

 

 

 

 

This means that you will need to assign your article(s) to a new orange barcode and 

thereafter consolidate this new orange barcode to the orange barcode on the sorting 

pallet which you are sorting to. 

Scan a new orange barcode instead of the orange barcode on the sorting pallet.  

Go back to the initial meny in mobisys. Click on the alternative “Consolidation”. 

1. Scan the new orange barcode in “Scan from pallet”. 

2. Scan the orange barcode on the sorting pallet in “Scan to Pallet”. 
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Press the symbol >> to consolidate (move) all articles to the sorting pallet.  

Appendix 4:Time Study Graphs 

There are approximately 20 working days in a month. The factory works in three shift 

but we have considered one shift which is 430 minutes long when breaks are ex-

cluded, with overtime is occasionally excluded. 

1. Manual Small Box Picking (post)  
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2. Small Box Picking (Post)  
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3. Large Box Picking (101)  
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4.      Large Box Picking (104)  

 

 

 

 

Appendix 5 :  Value-stream Review Template 

 

Table 8 Template of value stream review (Rother & Shook, 2009) 
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Appendix 6: Yearly Value-stream Plan Template 

 

 

Table 9 Template of yearly value stream plan (Rother & Shook, 2009)
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