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Abstract 

Most of the industries aim to have effective process and outcome. Lean manufacturing can help 

in achieving effectiveness and customer satisfaction. There have been several applications of 

lean manufacturing in most of the industries. However, there is not enough case studies in the 

industry of e-commerce and textile. This research will focus on applying lean manufacturing 

on an online fashion company. The concept of lean and its use, and how to implement it has 

been explained. There are seven common type of waste that can occur to companies. These 

seven wastes are defects, overproduction, inventory, waiting, non-value added process, 

transportation, and motion. Each firm can have a its own special case, depending on the waste 

the company face the kind of lean tool will be decided. This research will use value stream 

mapping on the production flow of the online fashion company. The data will be obtained by 

observation and analyzed in the production floor to develop the current and future state. The 

purpose of this research to improve the production process, reduce waste, cover customer 

demand and increases customer satisfaction. As a result, the importance of this research is to 

contribute to the literature. As it shows that there is a lack of application on value stream 

mapping in small, online, textile companies. The suggested solution has shown that it will 

eliminate the inventories between processes.   
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CHAPTER 1 

1.1 Introduction 

e-commerce has become a leading industry nowadays. It has changed the behaviors of 

the consumers. As it made them buy more online than going out to shop. Due to the varieties 

of options and cheaper prices online, consumers prefer to shop online. However, how e-

commerce would run their operations to achieve cost effectiveness and deliver good quality? 

A good process flow will help the company in having an effective and efficient outcome. 

Managers must take into consideration the process flow as it affects the whole process of the 

company and customer satisfaction. Therefore, managers must study the process flow carefully 

in order to avoid losses as much as possible, and to be close to having the optimum process 

flow. Customer satisfaction is the first goal for most of the firms. As a result, many companies 

focus on satisfying customer over the cost of disturbing the company’s operations and other 

department. The cost of focusing on customer satisfaction can result on having hidden 

problems that customers cannot see. Theses hidden problems have many forms, such as 

problems with production, inventory, distribution, supply chain. These issues will be heavily 

costly for the long term, as it might lead to products defects or unnecessary process. One of the 

important areas that must be constantly improved is the manufacturing process. It is a complex 

process that needs careful observation and understanding of how the process goes. Each little 

detail must be taken into consideration as it is critical to the process.  

Mangers must be cautious in decision making in the area of Manufacturing flow. 

Manufacturing flow must have minimal waste, minimal inventory, less waiting time. In order 

to have a manufacturing flow free from waste and inefficiency, lean manufacturing tools are 

perfect when it comes to waste elimination. It is a Japanese concept that have been introduce 

by Toyota production system. Many companies have implemented lean manufacturing and 

have resulted in having an improved production with less waste, cost, inventory, and a better 

process. However, it can be difficult for a company to implement change in the manufacturing 

as it might affect the other aspects of the operations. However, lean manufacturing has been 

widely used in many industries. It has several tools that can be used for most of the industrial 

issues. Depending on the kind of the problem that the company is facing there is a tool that can 

fix the problem.  
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1.2 Dissertation Overview 

 

The purpose of this research is to improve a manufacturing flow in a company in 

Saudi Arabia. The improvement of the manufacturing flow will happen by the use of value 

stream mapping tool. The application of the tool will benefit the company by a reduction 

of waste and increase the effectiveness of the process. To understand how value stream 

map is going to be implemented in an online fashion company, the sequence of the 

research will be as described blew.  

Chapter 1: Background information about Lean, how it can be implemented and its 

benefits.  

Chapter 2: introduce the previous studies and views about lean, lean implantations, and 

value stream mapping.  

Chapter 3: Description of the used methodology in this research. A detailed explanation 

of the value stream mapping tool.  

Chapter 4: Finalization of the findings in the issue of the manufacturing flow in the online 

fashion company case study.  

 Chapter 5: A summary of the results and findings with a conclusion and suggestions.   

1.3 Theoretical background:  

 

Lean philosophy was first introduced by Womack et al. (1990) in his book “The 

Machine That Changed the World.” It discussed the fundamental concept of the waste 

minimization. It can occur with knowing how the business runs and questioning its process. 

the concept of lean manufacturing has been created by Toyota production system. The concept 

was introduced to reduce occurring waste in the production process, it has many different tools 

that can be applied such as 5S, Value Stream Mapping, Just-in-time. The birth of the lean 

concept came After World War II when there has been severe shortage of materials and human 

recourse. The reaction to those circumstances by the Early Japanese industrial leaders such as 

Toyoda, and Taiichi Ohno made them come up with a new process system called today 

‘‘Toyota Production System’’ or ‘‘Lean Manufacturing.’’ Womack et al. (2003) has stated that 

there are five fundamental principles of lean manufacturing. First principal is value which is 

about setting the value of each product from customers point of view. Second, value stream 

which about knowing the products value stream, process. Third, continuous activity. Fourth, 

pull which about making customers to demand the product and its value. Fifth, chasing 

perfection.  
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CHAPTER 2 

2. Literature Review  

 

This section of research will discuss the previous research papers and books in the 

subject of value stream map (VSM). The literature will include the benefit and effect of the 

value stream map, Gemba walk and data for VSM, what makes value stream map unique than 

other lean tool. The implementation of value stream map in small businesses, lastly the sectors 

of case study that has implemented VSM.  

Value stream map has become popular because of its benefit outcome. According to 

(Abdulmalek & Rajgopal, 2007; Cezar Lucato et al., 2014) in order to stay competitive many 

major companies in the US are attempting to adapt lean manufacturing. the strategy focuses on 

cutting costs by minimizing the use of non added value activity and waste. Mascitelli (2007) 

emphasized on the importance of increasing the value-added time percentage by reducing the 

value-added but necessary activity percentage and waste percentage. Russel and Taylor, (1999) 

has mentioned that waste can be any kind of form. It can be seen in hidden policies, procedures, 

process and product designs, and in operations. It also can be seen in any time and place. Lean 

manufacturing will help companies in the profitability of products by having high quality, cost-

effective, and delivered on time. As (Dadashnejad & Valmohammadi, 2018) argued that in 

order to improve process and product lean philosophy is the best method to do so. Value stream 

map (VSM) is a lean tool that is beneficial for firms who are always looking to improve the 

systems, and be aware of the real priorities and objectives. Value stream map will show a vision 

of future flows and indicates the ideal or at least preferred condition. It can be argued that the 

future state map will be converted into a practical, action plan. Additionally (Singh, Garg, & 

Sharma, 2010) explained the impact of certain lean principles and the enhancement of the flow. 

It was found that the lesser the time spent in the value stream; the leaner is a process.   

According to (Braglia, Carmignani, & Zammori, 2006) value stream map can not have one 

solution. After defining the longer critical path and developing a future state, there is a new 

critical path or challenge has been created. Therefore, the firm might look for possible 

improvement for the new state. The process will not stop until the desired level of work in 

process has achieved or reduced.  
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Moreover, Wilson (2010) pointed out in his book how to apply Lean. The author 

divided lean implantation into various strategies. These strategies are focused on waste 

elimination. The strategies can be categorized as following; Create Flow, Establish Pull-

Demand Systems, Synchronize Supply to Customer and Externally, and Synchronize 

Production and Internally. The kind of waste the firm is facing will decide the appropriate tool. 

For instance, if the firm is facing an excessive process then create flow strategy is a good one 

for this case. As it will help in process reduction by removing non value added work and 

eliminating unnecessary material in storage. Kilpatrick (2003) have mentioned the seven kind 

of waste. These wastes are transpiration, waiting, overproduction, defects, inventory, motion, 

and excess processing. These wastes can be eliminated by create flow strategy. Establish pull 

system can be another example of lean manufacturing. It is about putting a sign indicate for the 

need to produce. After that to reduce the time, will work on replenishment cycle with the the 

Kanban tool. The importance of Kanban tool is that it is the second important tool in the 

application of Pull-Systems. It can eliminate both the overproduction and work in process 

inventory.  Kanban can be helpful for companies who deliver raw materials and pick up 

finished goods. All the companies in the manufacturing industry has the goal of efficient 

performance. Most of the business goes through the business cycle. When a company faces a 

decline in the business cycle, the business might need a process tool to help them overcome 

the decline.  

 Shaikh and Aqib (2016) has explained a well know tool in lean In the article “Effects 

of Value Stream Mapping in a Processing Industry”. Value stream map is an effective tool to 

start applying lean tool in an industry. The tool will spot the extra unnecessary process and find 

a way to reduce non added value activity. Values stream refers to the activities that are 

happening in the industry even if it add value or does not. However, value stream mapping is 

about looking ate these activities and determine if it’s a value added or not. There are three 

main concepts that can guide the company into identify which activity is an added value. 1) the 

activity has to advance the product to the end process. 2) the activity have to be right from the 

first time performed without the need to redo it. 3) the activity has to be valuable enough that 

makes consumers pay for it. Nonetheless, an activity that does not gives back on an investment 

it considered a waste and a non added value activity.  

Gemba walk can be used with VSM. In the literature it has been stated that Gemba walk 

is beneficial for the development of VSM. As it can be a way of gathering data. Gemba walk 

is about “go and see” the production floor. Its objective is walking out of the office and going 
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through the process to notice weak point and find solution, with the concerned people of the 

process. Gemba walk has the alignment with value stream map concept, which is continuous 

improvement. The grasped information from Gemba walk can be used in developing the 

current state of value stream map. As the Gemba walk objective is to spot the issues and find 

the root cause of it (Castle & Harvey, 2009). 

There is many lean tool that can be used. However, What makes value stream mapping 

different and unique than other lean tools is that it does not focus on one production process. It 

links and visualize the nature of the material and information flow throughout the company’s 

entire supply chain. Taking the perspective of the value stream means working on the big 

picture rather than specific processes. VSM provides a common basis for the production 

process so that more strategic decisions can be made to boost the quality stream (McDonald, 

Van Aken, & Rentes, 2002). It was shown that unnecessary inventory, defects, over processing 

and transportation were the most serious wastes in the system. Value stream mapping is a 

powerful tool that not only highlights process inefficiencies, transactional and communication 

mismatches but also guides about the improvement (Rother & Shook 2003). The effect of value 

stream mapping is having a better performance, reduced costs, and improved customer service. 

Abdulmalek and Rajgopal (2007); (Melton, 2005) have highlighted the enhancement of 

business performance using value stream management techniques.  

In the case study, Abdulmalek and Rajgopal (2007) demonstrate the advantages of 

VSM such as waiting time reduction and inventory reduction to managers. A simulation model 

has been used to compare the before and after implementation. Changing the design and layout 

of the process can be costly. Therefore, having a simulation model will help managers to 

imagine how the layout will look like if implemented. It will help in understanding the effects 

of turning the firm into lean manufacturing by least costs using simulation tools and VSM. 

Motaghi and Arsalan (2010) Claim how value streams recognize losses and how it is the best 

tool for scheduling output and managing inventories. They claim that the push system is unable 

to respond correctly to output flow due to the inability to quickly follow variations in demand. 

Value stream map forms a pull production system intended to reduce inventory costs and space, 

logistics, and raise the flexibility of the production. After implementing the simulation, the 

results of Motaghi and Arsalan (2010) showed that the level of inventory is reduced. As a result 

of the reduction of inventory the waiting time of stations has also been reduced. Vlachos (2015) 

states, the main goal of using pull strategy is to obtain value from consumers rather than 

pushing the products from operations to markets.  
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Vlachos, (2015) stated that lean production can be implemented in all production 

industries, such as mass production, workshops and batch production. Furthermore, Sadeghi 

and Aghdasi (2014) stated that in small business implementing lean manufacturing will be 

beneficial. Since small businesses depends on small quantities of orders per day, it will result 

in impacting the competitive status and profit of the business. Stamm and Neitzert (2007) case 

study focused on production firm. The case study used and developed VSM based on small 

orders. the researchers stated that the purpose of lean production is to have a stable flow of 

small batches of products. It can be achieved by getting rid of wastes and solving problems 

systematically. Due to the reduction of lead time after implementing lean production, the 

company will have effective work flow and will open the opportunity to have more customers. 

Thus, VSM is an important tool for business and waste reduction.  

According to (Matt & Rauch, 2013) the implication of lean manufacturing in small 

firms is limited. The researchers stated that in the literature there is many implantations of lean 

tools in large to medium firms. However, the small enterprise has been ignored. The paper has 

discussed that small enterprise fear implementing lean concept, because of the idea it might be 

costly and time consuming. Most of the time small enterprises have less resources that bigger 

enterprise. This can also be why there isn’t implementation of lean concepts. Another reason 

is that owners\ managers of small enterprises do not trust outside expert who could help in 

implementing the lean concept phase. However, (Hodge, Goforth Ross, Joines, & Thoney, 

2011) have stated the opposite, the authors said that the strategy of lean manufacturing can be 

implemented in all different sizes of firms. The authors have clarified their point by stating that 

implementing lean manufacturing does not have to include large investment in automation or 

information technology. Employees does not have to be with advanced analytical skills, the 

important thing is that all employees are involved in boosting the quality of operations to meet 

the customer needs. small enterprises are more flexible and quicker when it comes to change, 

due to fewer bureaucracy, shorter communication lines, can go over traditional ways of doing 

things. Therefore, it can be easier to implement lean production in small enterprises. The 

informal character of small companies and owner / manager leadership can therefore make it 

easier for small companies to adopt Lean Production systems than in large companies 

(Haksever, 1996).  

According to (Matt & Rauch, 2013) not all lean tool can be applied in small enterprises. 

A selection of the suitable lean tools for small firms has been provided in the article. One of 

the tools is Value stream map.  
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(Singh et al., 2010b) conducted a paper on literate review about value stream map. In the paper 

it has been stated that the available published publication on value stream map is 38% as case 

studies, 32% as concepts, 24% as empirical and model work and 6 percent as surveys. It has 

been conducted caste studies in several industry, such as manufacturing, construction, medical, 

process sector, automotive, electrical, and so many others. However, based on my research on 

the literature it appears most likely there is not a case study of the value stream map in an online 

company. Hence the literature lacks of an application of VSM on an e-commerce. According 

to (Hodge et al., 2011) the concept of lean manufacturing have been applied in many different 

industries. However, there is not many applications of lean in textile companies. (Hodge et al., 

2011) have applied several lean tools in more than one textile case study. One of the applied 

lean tools was VSM. It has been discussed that based on interviews and case studies the use of 

lean manufacturing in textile companies has been recently introduced, and that visual methods 

is the most used method.   
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CHAPTER 3 
3. Methodology 

3.1 Theoretical background: Qualitative and Quantitative 

 

 A researcher should know the different methods of research methodology. collected 

data can come into two forms, qualitative and quantitative. The type of data determines the 

objectivity of the data. Quantitative data is objective. These data are counted, measured, and 

expressed by using numbers. While qualitative data are subjective because it is descriptive and 

conceptual. It is categorized based on traits and characteristics. Quantitative approach can have 

equations and statistical approach in finding the answers for the research questions. On the 

other hand, qualitative approach uses interviews, diary accounts, open-ended questionnaires, 

documents, participant observation, and ethnography. Research based on a qualitative 

approach is exploratory and attempts to understand how and why a particular phenomenon or 

activity behaves as it does in a specific context. Quantitative researchers seek to establish 

general behavioral and phenomenon laws across various settings or contexts. Analysis is used 

to test and support a hypothesis or reject it. To know when to use a quantitative or qualitative 

methodology, the purpose of the research should be determined. If the purpose of the research 

is to confirm or test a theory or hypothesis, then a quantitative approach should be used. On 

the other hand, if the research seeks to understand a concept or a situation, then a qualitative 

approach is best for this kind of research (Creswell, 2014). There is another methodology 

approach where researchers combine qualitative and quantities method. This methodology 

called mixed method.  Table 3.1 summarize the difference between qualitative and quantitative 

approach.  

Table 3.1: Summary of quantitative and qualitative methodology  

Quantitative research Qualitative Research 

Focuses on theory and hypothesis testing Test concepts and formulate a theory or hypothesis 

analyzed using mathematics and statistical 

analysis 

Analyzed by description, categorization and 

interpretation 

Expressed in numbers, tables and charts Mainly expressed in words 

Requires many respondents Requires few respondents 

Closed (multiple choice) questions Open-ended questions 

Objective  Subjective  

Data collection: Experiments, Observations, 

Content analysis 

Data collection: Interviews, Focus groups, 

Literature review 
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3.2 Value Stream Mapping 

 

Value Stream Map (VSM) is a tool used in lean manufacturing. VSM is one of the tools 

that helps in making an improvement and adapting lean philosophy (Rother & Shook 2003). It 

is a useful tool when it comes to visualization and grasping the flow of material and information 

through the process flow.  VSM consist of all activities from raw material to product delivery. 

It was utilized as a major tool in the process sector to define the possibilities of different lean 

approaches and to build a simulation model with before and after scenarios to demonstrate the 

advantages for managers, such as reduced production, lead time and work in process 

inventories. (Abdulmalek & Rajgopal, 2006; Dadashnejad & Valmohammadi, 2018, Jones & 

Womack 2002; Pavnaskar, Gershenson, and Jambekar 2003; Rother & Shook 2003). Based on 

lean thinking principles, tasks performed may be classified into the following three categories: 

1) Value added: these are tasks that add value to the end customer and moves the product design 

forward. Customers will be willing to pay for this activity. 2) Non value added but necessary: 

These activities do not move the product design forward and may not generate values that will 

make customers pay for, 3) Waste: Activities which do not move product design and have little 

value to potential customers. These tasks should be identified and eliminated (Tyagia, 

Choudhary, Cai, Yang, 2015). There are seven common waste in an industrial environment that 

Ohno (1988) have identified. These wastes are briefly described below. 

 • Defects – Problems of quality that can be a result of complaints from customers or 

discovering the problem by inspection or maintenance teams. Such issues are usually due to 

the absence of standard procedures and control systems or human failure, and both production 

costs and efficiency are adversely affected.  

• Inventory – Inventory surplus often comes from production bottlenecks, slow changeovers or 

unbalanced processes. It will result in areas of larger inventory holding and required more 

handling operations.  

• Motion – Movement of workers that do not add value to the product. It can be connected to 

the placement of equipment and components within the station. It can also be any aspects that 

need more efforts from the workers than it should.  

• Over processing – Any function or procedure that do not add value to the firm can be a 

production waste. It can escalate the occurrence of defects in the products.  
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• Overproduction – Manufacture more than the customer requires. This results in the use of 

resources without financial return, stock, and necessary storage space and reduced the 

flexibility of production planning. 

 • Transportation – Transport systems can be costly move products and materials within a 

factory. It can need maintenance, increase the lead time and damage components. 

• Waiting periods – Wasted time waiting for people, materials or equipment. It may occur due 

to flow disruption, station layout problems, delivery delays of materials or lack of balanced 

production processes.  

• Talent – Human potential can be categorized as waste if it has not been recognized. It can 

lead to not noticing opportunities of improvement. This waste has recently been added to waste 

as (Liker & Meier 2006) pointed it out its significant and should be included in the list, as lean 

philosophy supports the idea of every individual is a thinker and can contribute with positive 

outcomes.  

Developing a value stream map will require mapping of the current state using VSM 

symbols and pointing out the process wastes. Mapping of the suggested future state, it may be 

prepared along with the proposed action plan to achieve it (Jones &Womack 2002). The current 

state is the actual process flow of the activities right now in the value stream. On the other 

hand, the future state is the desired and improved process flow of the activities to reduce the 

potential waste. Figure 3.1 describes the VSM methodology as a sequence of five steps, in 

which the initial four are all leading up to the actual improvement of the process. 

 

 

 

  

 

 

 

 

Figure 3.1: The main steps of the value stream mapping methodology 

Initial analysis 

Current VSM 

Future VSM 

Create action plan 

Identify “pain points” and needed process to 

be improved 

How things operate currently. The 

foundation of future state  

Redesign the process with lean principles 

Developing a plan to reach the future VSM 

The goal is to experiments the VSM plan 
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According to Rother and Shook (2003), When analyzing the value stream and decision 

making on a production system, lean metrics are essential. The use of these measures is 

essential for non-value added activity to be identified and eliminated. Recent studies and 

relevant literature recommend the use of the lean measurements such as lead times, value added 

times, time cycles and Takt time when implanting VSM. (Rother and Shook 2003; Seth and 

Gupta 2005; Abdulmalek and Rajgopal 2007; Duggan 2013; Surekha, Praveena Gowda, and 

Kulkarni 2013).  

Cycle time (CT): the time needed for an operation to be performed and to be completed. 

Lead time (L/T): the period a product is expected to flow from raw material into the final 

product delivered to the consumer through the entire production processes or the overall value 

stream (Rader and Shok, 2006, p. 37). 

Takt time: The required production frequency or speed to satisfy customer demand. Defined 

as available time divided by customer demand. 

Available time (AT): time available for machines and workers to handle the job. 

Change over time (C/O): The time it takes to change the production line for new batches of the 

same product. 

 VSM has symbols that it is used when developing a diagram for value stream map. 

Figure 3.2 shows the common value stream map icons with a brief description of its use. The 

used symbols in this research are customer\supplier icon, dedicated process flow icon, shared 

process flow icon, data box icon, external shipment icon, verbal communication, push arrow, 

production control icon, manual information, and sequence pull icon.   

This research will use value stream mapping tool to identify the problems and solutions 

of a production process in a local fashion company. VSM will point out wastes that occur in 

the production process. The aim is to improve the production process by eliminating non added 

value activity and reduce occurring wastes. Observation has been done in the production floor 

to collect data in order to develop current state diagram. After identifying the added value and 

non added value activity and pain points of the production, will develop the suggested future 

state process flow to have a more effective production process. 
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Figure 3.2: The common value stream map icon. 
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CHAPTER 4 
 

4.1 Case study  

 

A local fashion company is specialized in Tarha and Abaya. It was established in 2015 

based in Jeddah, Saudi Arabia. It is an online based company that sells through an online 

website. The company uses third party logistics to deliver the products to customers doors.  The 

company has three products categories, Abayas, Tarhas, and Kimonos. The Abaya has seven 

design lines, the tarha has 12 design lines, and the kimono has two lines.  The building of the 

company has two floors. The ground floor is designed for production. It is a small room with 

four tailoring machines. two irons, one regular iron for Abayas and the other one is an iron 

machine for fabrics. There is a machine called overlook. The purpose of the overlook machine 

is for cleaning the excess of the thread after finishing sewing the Abayas. The staff shares the 

overlook machine as they have only one machine in the production floor. At the same room 

there is a storage area for uncompleted items and for the threads. Under each tailor there is a 

basket to put the finished item in it. The staff consist of a master tailor, three tailors, and one 

employee who handles packaging. Most of the company’s operations are done manually as the 

company don’t have an ERP system or advance technology. The company produce in one 

standard sizes with mass production to store it in inventory, and sell it through the website. The 

company follows a more likely home-based sewing technique. most of the time the production 

faces the problem of urgent orders. These orders need to be done and shipped to the customer 

in two days and sometimes overnight. the place can get chaotic and untidy, due to the small 

space of the production floor. the floor can be difficult to walk in it freely, because of the 

tidiness, small space to walk through, and wires on the floor. Each tailor handle one item of 

clothe. Most of the production activities are done in batches except of one activity, which is 

quality check. The average customer demand on a day is 15 orders. The company is not able 

to complete customer order on time, and has a high inventor and production cost.  

4.2 Discussion/ results 
 

The problems that the company is facing such as not covering customers demand and 

high inventor. It has been noticed during the observation that the company’s production flow 

is having multiple disruptions. Theses disruptions can be urgent orders, regular changes of 

tasks. An employee can handle several tasks at one time. Therefore, one task can be done while 

the other is pending. The production process is not efficient because of the unbalanced 
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production outcome and customer demand. The company is using push production strategy. 

Which is producing large quantities of products, and pushing it to customer to buy it but without 

having a retailer or physical store. this resulted in focusing on producing large quantities of the 

most items, while there is a shortage in the most demanded items. The observed data has been 

collected while walking the production floor and talking to the master tailor and the other tailors 

at each sewing table. To find a solution for the issue that the company is facing. Value stream 

map will be used to visualize the current operating state of the process with the information of 

the inventory and the required time to finish each task. After conducting the current state and 

identify the sources of waste, a proposed future state will be developed. This state will show 

how an improved state will look like with less waste. To keep the privacy of the company, all 

the included data as in time, number of inventory, and demand has been included hypothetically 

but it flows the same pattern.  

Value Stream Map: Current State   

 

This map is used to show the current operating process and identify sources of waste.  

Figure 4.1 shows the current state map. The small boxes in the map is what is called a process 

icon. This section of the map is called material flow, it shows how the raw materials or process 

is operating. The process icon shows what is the operating task and the number of the worker 

at the station.  In addition, under each process icon there is a box called data box which 

represent the cycle time and change overtime. The triangles between each process represent 

the amount of inventory between the tasks. The amount of the inventory is not for just one 

process. It is also include the previous inventory that is kept there and has not been moved. The 

arrow between each station is a push arrow. The icon between each station shows how each 

process will be moved from a station to another. In this case it’s a push arrow which is about 

pushing the manufacturing process till it stored in inventory. the information flow is the upper 

section of the VSM which is shown by the connected arrows above with the materials flow. 

This shows how each station is receiving its schedule from the production manager. In this case 

the information is received manually with verbal communication. Lastly, the bottom line of the 

map is called time ladder. It represents the time of the added value activity and non-added value 

activity and the total for each one. based on the definition of the lead time; the required time to 

deliver a product to the customer from start to finish of the value stream (Rader and Shok, 

2006, p. 37). The lead time of the company is 3-5 business days where a third-party logistics 
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handle the shipments. All the workstations required one worker to be operated expect one 

station, which is the sewing process as it has 4 workers.   

Based on the current VSM, the company is taking a long period in the change over time 

(C/O). the total C/O is 240 minutes, while the total cycle time is 240 minutes. Changeover time 

are non-value added operations and so should be minimized as much as possible. The total 

working time per day is 480 min. Hence, if the changeover time is 240 min it means that half 

of the working time is wasted. The cause of the increase number of the C\O is that there are 

some activities that is continuous activity. Meaning it is an activity that is on work non-stop. 

These activities are; pattern making, cutting, and sewing. This indicates that the company has 

major buffers zone. This will result in the sequenced activities to give it lots of inventory 

between each process. Hence, the process flow will slow down due to the holdup of unfinished 

items in the buffer zone. In addition, the number of the employee who handles the activities 

after the continuous ones is only one employee. Therefore, the worker is dividing the working 

hours into half. So, the activities from quality check until ironing is done the morning. The 

activities for packaging and shipments are done in the noon. Therefore, when the worker starts 

working on the morning tasks, the noon tasks will be on waiting which is result as a wasted 

time and vice versa for when starting on the noon time activities.    

 The daily demand in the company is an average of 15 orders. The current state of 

company ability to cover demand shows that in 480 min the company is able to produce 24 

items. This indicates that there is over production. The reason behind not covering the demand 

while there is over production, is that the company is trying to adhere to the production plan 

while taking care of the urgent orders. It resulted in having overproduction from the production 

plan but from the not most wanted items. In order to cover the demand, the company must 

know its Takt time. Takt time represent the required time to produce one item in order to cover 

the daily demand. The company’s takt time 32 min, which means every 32 minutes the 

company supposed to produce one item to cover 15 order per day.  

Takt time =  
𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑤𝑜𝑟𝑘𝑖𝑛𝑔 𝑡𝑖𝑚𝑒 𝑝𝑒𝑟 𝑑𝑎𝑟

𝑑𝑒𝑚𝑎𝑛 𝑝𝑒𝑟 𝑑𝑎𝑦
  

Takt time =  
480 𝑚𝑖𝑛

15
 = 32 

 Value added activities are the ones that add value to the customer. Activities the 

customer is willing to pay for it and moves the product forward. Non value activities has two 
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types. necessary activities which is the one that can not be eliminated due to its importance to 

perform the operation. The second activity is non value added – waste activity. It’s an activity 

that does not add any value to value stream or end customer. Table 4.1 shows the value added 

and non value added activities the online fashion company.  

Table 4.1: the value added and non-value added activities in the online fashion company.  

Value added  Non value added - necessary Non value added - waste 

Browsing the website for items pattern making  Regular Tasks interruptions 

Choosing the item cutting Interruptions from workers 

Choosing paying method sewing Urgent orders 

Filling customer information Simple quality check  Total time 240 min 

Choosing delivery method buttonhole & sew button 

Receiving conformation email Iron  

Receive order by 3- 5 days Packaging and labeling  

Total time 30 min Total time 240 min 

In table 4.1 the total time of value added activities takes from browsing a product till 

conforming the order 30 min, while it takes 3 – 5 days receiving an order. The non-value added 

activities but necessary are the production activities. These activities can not be removed but 

can reduce the duration in the future state VSM if the waste has been reduces. Lastly the non - 

value added activities (waste) are three activities but each one takes a long period of time 

resulting in total 240 min. First, the regular task interruption is a worker handling too many 

tasks at once. Therefore, each task is being interrupted with another. Resulting in one task is 

being unfinished while finishing the other. Second, interruption from workers is the master 

tailor is being interrupted for checking on others work. Third, urgent orders is causing 

disruptions for the production flow, due to the urgency of leaving the current task and starting 

on the urgent order.



24 
 

 

Figure 4.1: Current Value Stream Map of an online fashion company
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Value Stream Map: Future State 

  

Future state is the recommended process flow for the company to reduce waste and 

achieve effectiveness. The future state of VSM aim to reduce the pointed waste in the previous 

current state, and deliver customer demand. The steps of identifying and describing the future 

state map begins with conducting current state map. The targeted areas in the current state map 

must be taken into consideration in order to notice an improvement in the process. The 

highlighted wastes in the current state are; (a) large inventories in buffer zones, (b) over 

production  (c) the difference between the added value activity time and non-added value 

activity time is 50% (D) not covering customer demand. There is a relationship between 

Inventory and lead time as both of them can be related by the more the inventory, the longer 

waiting time of a product turn comes. The proposed future state is to change the production 

strategy by adapting to the concept of hybrid strategy of push and pull. This concept is about 

making the production strategy combined with ‘push and pull’ as in having a specific process 

with an inventory, while the rest is being pulled from the customer. To elaborate more, the raw 

materials is being stored in the inventory, and some of the process will be completed in the pre- 

production. The start of the assembling or production will not start until a customer order has 

been received. By applying this concept, it will reduce the inventory, waiting time, and cover 

customer demand. Figure 4.2 shows the suggested future state map. It illustrates how the 

company should switch the manufacturing push method to hybrid push and pull method. As 

the company is an online based, the company do not have an actual store to push their products 

to the market. The new strategy will be implemented by making the process of ‘pattern making 

and cutting’ a pre-production step. These two steps will be the ones that have inventory. Figure 

4.2 shows those two steps has an icon of kaizen burst.  the kaizen burst indicates that this step 

needs workshop and training in order to make the future state possible. The needed 

improvement for these steps is to improve the workers skills in pattern making, by advancing 

it in knowing how to make a standard pattern and store it. The Kanban production icon indicates 

a card or a system how many of an item should be produced and give permission for it. After 

the pre-production steps, the process all of it will be pulled from a customer order as it will 

begin when a customer order is received. There is two process box with lines inside it, it show 

that these two steps is shared station as it can be done in the same station at the same time. The 

result of this suggested solution is the time of the added value and non-added value activities 

has been decreased. The non-added value activity has been reduced as there will not be any 
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waiting time or buffer zone. The value added activity has been more efficient and the inventory 

level has been decreased to the point it removed buffer zones. The company will guaranty 

covering customer demand, as its start producing the item when the order is received. This 

solution has shorten the period of the process. The total cycle time is 37 min of the future state 

which is close to the takt time 32 min. The non-added value time has been reduced to 3.24 min. 

The company should turn its production strategy to pull instead of push. Since the company is 

regularly putting on hold the production plan to start on working on meeting customer orders. 

The pull strategy will help in eliminating this problem. It will reduce inventor, reduce wasted 

time, and increase the ability to cover customer demand.    

 

 

Figure 4.2: Future state of VSM for an online fashion company 
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CHAPTER 5 

5. Conclusion: 

 

The research started by introducing the importance of improving the manufacturing 

process, and how any decision can affect the other aspects. Therefore, careful decision making 

must be taken.  Lean manufacturing is a wide know concept in the field of production. This 

concept helps in identifying the occurring waste in the production. These wastes can result in 

disturbing the process and slow it down with a high cost of inventory stock holding. Hence, 

lean manufacturing has several tools that can be applied. Depending on the problem that the 

company is facing and the kind of waste, there is a tool that can fix the issue. Some of the lean 

tools are 5S, Value stream mapping, Just-In-time.  Values stream map tool have been explained 

in the methodology. In the literature review there has been several case studies applying value 

stream map. However, there has been a small number of value stream map application on small 

business and textile, and a lack of application on online company. As a result this research will 

help in contributing to the literature as it is applying value stream map in an online fashion 

company in Jeddah. The issue that company is facing is having wastes in the form of wasted 

time in the non-value added activity, high buffer zones and inventory between processes, not 

covering customer demand. To point out the reason behind theses wastes and visualize the 

process, a current value stream map was developed. The current value stream map is a 

representation of how the actual manufacturing process is being performed right now. After 

analyzing the current process and know what is the root cause of the problems. A future state 

value stream map has been developed. This future state is about the suggested solution and 

process flow of the production. The suggested solution was to switch the company production 

system from push to hybrid ‘push and pull’ method. The outcome applying the future state 

value stream map is a reduction of the non-value added time activity, a reduction of the 

inventory between each process, covering the customer demand, reduction of the buffer zone.   

5.1 Recommendations 

  

A recommendation for a future study is to implement value stream map in the e-

commerce industry with a simulation model and 5S.  

5.2 limitation  

 

A limitation of this study might be it is only conducted in one company in Jeddah, and 

the finishing of the research was short as it was 2 months.    
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