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Koenig, Matthew M.  Using Lean Strategies to Eliminate Waste While Creating Value in a 

Production Environment 

Abstract 

The problem at ABC Doors and Hardware was the lack of efficient manufacturing in the 

production area.  Project material was consistently delayed on the production floor which 

increased customer lead times and costs.  Implementation of lean strategies by the Kaizen team 

allowed ABC Doors and Hardware an opportunity to identify costly waste in the supply chain 

and take steps to eliminate it.  Time studies revealed the material sorting category was a major 

bottleneck and by implementing a setup associate along with a Kanban information tag, lead 

times could be shortened by twenty percent.  Reducing lead times by twenty percent also 

increased production capacity.  
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Chapter I: Introduction 

The commercial building material sales of doors, frames, and hardware is an industry that 

is mainly commodity based.  General contractors are chosen by owners of apartment buildings, 

hospitals, stadiums, and other structures that need to be built.  Many different material vendors 

are needed by general contractors to provide the goods and services needed for these projects.  

General contractors are demanding new ways from suppliers to provide not only exceptional 

customer service but also materials at a competitive price.  Historically the construction material 

industry has been price focused and driven by the lowest bid.  Recent trends show general 

contractors have moved away from strictly being price focused.  Instead general contractor 

choose venders that offer value added services and are meeting project deadlines more 

consistently.  Extended and missed deadlines brought on by long material lead times have proven 

to be very costly in today’s market, General Contractors are seeing the value in working with 

vendors that have proven track records of success. 

ABC Doors and Hardware (name changed for privacy purposes) is a door, frame and 

hardware distributor providing clients with products, value added services and project 

management services.  The company headquarters is based in Saint Louis Park, Minnesota and 

has locations six locations spread throughout Minnesota and Wisconsin.  ABC Doors and 

Hardware currently employs 105 employees and exceeds yearly sales goals of forty million 

dollars a year.  One of the biggest hurdles ABC Doors and Hardware experienced during the 

study, was the hollow metal frame parts were not ordered and fabricated in time to support the 

customer’s project goals and expectations.  ABC Doors and Hardware has a reputation of 

providing excellent customer service.  However, struggled with obstacles in the frame 

manufacturing department’s productivity and overall capacity.  Although the company had 
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experienced an increase in demand, sales numbers were declining.  The decline in sales numbers 

was the direct results of jobs lost due to extended lead times. 

ABC Doors and Hardware receives the majority of frame material from Heckards (name 

changed for privacy purposes) in Lake City, Iowa.  There are two options while ordering from 

Heckards: purchasing assembled frames or purchasing precut frames pieces exact to job size and 

requirements.  Frames can be factory welded or purchased as precut frame pieces.  Factory 

welding is more expensive then the preferred method which is to receive precut pieces stacked 

neatly on a pallet ready for welding.  ABC Doors and Hardware then fabricates the designated 

frame pieces in production facilities and ships the completed frames directly to the customers.  

This method was preferred because it is quicker and more economical to get the precut pieces 

delivered instead of having Heckards weld the frames at the Lake City location.  Additionally, by 

ordering the material precut saves ABC Doors and Hardware shipping costs because frame 

pieces are easily stacked on a pallet and take up less space in semi-trailer then fully welded 

frames.  One scheduled shipment a week is delivered from Heckards to ABC Doors and 

Hardware.  Once the material arrived, it is stored in the warehouse where the material waits for 

availability in the production schedule for fabrication.   

Project dates are frequently missed due to inefficiencies in ABC Doors and Hardware 

warehouse and the production area.  Additionally, ABC Doors and Hardware has four extra racks 

of deadstock material in the warehouse utilizing valuable space.  These racks could be eliminated 

and the space utilized to add more welding tables to increase overall capacity or make room for 

more value-added services.  This area of deadstock is consistently wasting ABC Doors and 

Hardware resources due to a lack of an inventory management system keeping track of what 
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material is usable, what is scrap and what is defective.  The material is frequently moved by 

warehouse employees making room for stock material and jobs lots.  

A new service ABC Doors and Hardware is offering to target customers is a preinstall 

option.  Targeted customers were selected by leadership based on sales over the past three years 

and overall project success rates.  Preinstall helps customer decrease expensive labor costs by 

reducing the amount of time it takes employees to install products and reduces sort time on site.  

Once a project is ordered all material is scheduled to ship to the coordinated ABC Doors and 

Hardware location where the material is received and stored until all components are present.  

When all the associated material arrives, a team of installers sort the material into kits installing 

hinges, locks, latch sets, and any other associated hardware that can be preassembled on the door 

slab.  After assembly has been completed, the door is stacked and wrapped on a pallet next to its 

associate hollow metal frame and marked with a label that designates which opening this 

preassembled kit coordinates with on the plans.  When delivered on site material is unloaded and 

quickly delivered to the area in which it is designated.  The amount of time the construction 

install team is using is limited because very minimal material sorting at the job site is needed this 

also reduces the likely of parts going missing.  ABC Doors and Hardware has seen an increase 

demand for this service.  It’s an alternative option for customer as the cost for skilled labor has 

increased in recent years and the demand for shorter lead times is pushing general contractors to 

find new unique ways to complete projects before closing dates.  The demand for preinstall 

services shows that customers see value in the option but it also has an adverse effect on ABC 

Doors and Hardware’s supply chain requiring extra space needed to store, assemble and ship 

products.   
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Statement of the Problem 

Due to inefficiencies in the production process, facility capacity, and a poorly laid out 

production facility, ABC Doors and Hardware routinely missed customer’s important ship dates 

resulting in a loss of projects and revenue to the competition.  Lost customers have an adverse 

effect on the company, its future goals and the company’s long-term strategy.  In a commodity 

based industry, losing a customer’s trust persuaded clients to try out different vendors giving 

other companies the opportunity to take market share away from ABC Doors and Hardware.  

ABC Doors and Hardware needed to improve efficiencies, reducing customer loss to protect 

further erosion of market share. 

Purpose of the Study 

The purpose of this study was to identify the current processes of ABC Doors and 

Hardware in order to evaluate potential inefficiencies resulting in wastes.  Eliminating waste and 

streamlining the production facility helped to create a better flow of materials through the facility 

and reduced labor hours spent on each project by 20%.  While eliminating waste helped to 

reduce lead times it also increased profits by reducing labor spent on each project and provided 

more labor hours available to accept new quick moving projects.  Moreover, the decrease in 

labor hours also created more capacity in the facility that was utilized in the preinstall service 

department creating more value-added services for the company.  

Assumptions of the Study 

 This study made several assumptions related to the potential success of the project by 

reducing existing labor hours that were utilized in other areas of the business to create value for 

the customer.  It was assumed that ABC Doors and Hardware would continue to partner with 

Heckards, ordering the majority of the hollow metal frame material from the Lake City, IA 
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location.  It was also assumed that company stakeholders and leadership were supportive of the 

changes implemented that studied the flow of the material through the facility.  Next, it was 

assumed that a select group of employees were to participate in cross training program focused 

on both the warehouse to the preinstall department.  Employees were given adequate training in 

both departments so they could work in both departments efficiently before any data was 

collected.   Lastly, it was assumed that management will allow employees to participate in this 

project until all data is collected and results can be measured effectively. 

Definition of Terms 

The following terms are used in the practice of lean manufacturing and will be used 

throughout this paper to help describe processes and procedures important to the overall project. 

A3 reports.  Usually written on a paper size 11 inches by 17 inches and are enriched with 

visuals such as picture, diagrams and charts to improve communication. (Chakravorty, 2009). 

A3 thinking.  Fundamental to Toyota’s benchmark management philosophy and to the 

lean production system.  It is used to solve problems, gain agreement, mentor teams, and lead 

organizational improvements. (Anderson, Morgan, & Williams, 2011). 

Benchmarking.  A tool that can help identify the best practices in organizations outside 

the network that can lead to breakthrough internal improvements. (Gift, Stoddart, & Wilson, 

1994). 

Gemba walk.  An opportunity to capture topics and concerns pertaining to how effective 

the facility is performing from a shop floor perspective. (Kirkpatrick, 2015). 

Lean manufacturing.  An integrated system composed of highly inter-related elements 

and a wide variety of management practices, including 5S, JIT, quality systems, work teams, 

cellular manufacturing, TPM and Kanban. (Bhamu & Singh Sangwan, 2014). 
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Value stream mapping.  A common tool used in manufacturing to reduce cycle time and 

improve production processes.  It introduces standardization into the production process that 

provides a foundation from which continual improvement activities can be performed, allowing 

the workers to improve the production system. (Woll, 2003). 

Limitations of the Study 

 The study was limited by the amount of preinstall orders that were sold and available to 

be studied and measured. Since it’s a new service provided by ABC Doors and Hardware and 

very new to the industry, general contractors needed time to research if this service was worth 

the extra expense.  The preinstall service is most effective when general contractors are self-

preforming on a project and are low on available capacity.  Many rounds of estimating had been 

provided for this service and relationship with customers had to be tested to allow for research.  

The study was also limited to the Saint Louis Park, MN location and excluded all other ABC 

Doors and Hardware locations and markets. 

Methodology 

This study focused on ways to improve the overall efficiency of ABC Doors and 

Hardware production facility by finding and eliminating bottlenecks throughout the 

manufacturing process.  Lean manufacturing principles were applied to identify the key areas 

with the most opportunity for improvement.  The primary objective of the study was to research 

and evaluate the current state of the production process and determine the priority of tasks to be 

improved.  Once the current process was evaluated, steps were taken to incorporate lean 

principles in that process to focus on eliminating waste and alleviate bottlenecks. 

An A3 report was used to document any necessary information that could be used to 

assist decision making.  This report includes and problem statement, scope, objectives, current 
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state, root cause analysis, countermeasures and an implementation plan along with a list of all 

team members involved in the study. 

A Kaizen event was created to last three days.  It consisted of a cross function group of 

employees from both production and the project management department.  Three members were 

chosen from each department.  The purpose of the Kaizen event was to map out the processes 

and discuss new ways that it could be improved.  

Value stream mapping was performed by the Kaizen team to identify waste in the 

production process; record any wasted times, and find new ways to make changes that could 

reduce that waste.  The value stream map covers the entire value stream from receiving a 

purchase order to delivery of the product.  

Three trained production associates were selected to participate in a time study to gain 

further information on creating a standard procedure.  These associates were instructed to work 

at a comfortable, sustainable pace the entire day.  Members of the Kaizen team recorded the 

associates overall time and after the first round of observation broke down the associate’s steps 

into separate categories that they could measure, evaluate and try to improve. 

A Kanban system was implemented to reduce the operators wasted movement of picking 

parts.  The main purpose of the Kanban system is to deliver the exact products to the system 

exactly when it was needed.  It was also used as a measuring tool to help guide the associate 

while tracking daily progresses. 

During the study, Kaizen participants focused on the seven wastes of lean manufacturing.  

They are defects, over production, transportation, waiting, inventory, motion and over 

processing.  These wastes have a direct impact on ABC Doors and Hardware’s level of 

production efficiency.    
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Summary 

 ABC Doors and Hardware is an organization that was trying to gain market share, 

promote strong customer loyalty, and offer new value-added services.  Additionally, studying the 

production processes increased efficiencies while lowering lead times for materials.  This chapter 

provides a foundation for the study and focuses on the areas that needed to be improved and 

value-added services that needed to be proven to customers.  Chapter II examines reviewed 

literature that correlate steps taken in this study and how those steps also were reviewed by 

others.  
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Chapter II: Literature Review 

The commercial construction material industry is a commodity based market; to be 

successful companies need to find new ways to differentiate themselves from the competition.  

The majority of the required material for projects in this industry can be purchased from many 

different vendors.  Offering value added services is an effective way for organizations to stand 

apart from other competitors in the market.  One way to show potential customers the 

organizations adds value to the process is by adopting a lean manufacturing approach by 

eliminating waste in the supply chain with the goal of shortening lead times and lowering 

material costs.  By reducing manufacturing lead times companies have the opportunity to 

increase more market share by increasing overall manufacturing capacities. ABC Doors and 

Hardware, along with the rest of the construction material distribution market, has been slow in 

utilizing continuous improvement principles and process improvement.  ABC Doors and 

Hardware had the corporate initiative to grow twenty percent in five years and wanted to do so 

by implementing a lean manufacturing mindset throughout the entire organization. Profitable 

growth is what strategic planners are always seeking, but find difficult to achieve because 

companies’ operations can’t deliver on the strategies (Hettler, 2008). 

The literature review focused on lean manufacturing techniques in the construction 

material distribution industry.  Areas of concentration included, value stream mapping, Kaizen, 

time studies, seven wastes, A3 reports, standardization, baseline for measurements, and 

continuous improvement.  The literature review addresses lean manufacturing techniques used 

by other companies to create a leaner manufacturing environment.  These techniques can be 

implemented by ABC Doors and Hardware’s manufacturing process with the goal of increasing 

efficiency by eliminate waste in a manufacturing environment.  
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Lean Manufacturing Tools  

Lean manufacturing is the practice of eliminating waste in an organization to produce 

materials the most efficient way possible.  Waste specifically means any activity that absorbs 

resources but creates no value (Chauhan & Singh, 2012). There are seven different types of 

waste in a manufacturing environment that can be exposed while researching lean 

manufacturing.  From the production floor to the front office, waste can be found in almost every 

area of a business.  Additionally, Chauhan and Singh (2012) feel cutting the cost of production 

through elimination of waste is essential for a compnies survival in a competiive market.  

The seven wastes in manufacturing are defects, over production, transportation, waiting, 

inventory, motion and, over processing.  By identifying these wastes and taking steps to 

eliminate them, organizations have the opportunity to create a leaner production environment.  

Continuous improvement is what progressive organizations should start with if they are 

considering becoming a lean environment.  Kaizen events can be used to gather information on 

the current process and identify areas that need to be studied further. Kaizen groups consist of a 

cross function group of people from different areas of the company assembled to study a specific 

process in the value stream.  Creating a team with diverse backgrounds brings both process 

expertise and fresh perspectives to the event.  Kaizen teams are challenged to improve the 

business process through the application of small group thinking while taking small steps 

towards improvement (Lovrak, 1998).  During the Kaizen event it is the group’s responsibility to 

monitor an action or process while taking notes on what looks to be inefficient and what they can 

do to eliminate any of the seven wastes.  The clear identification of a non-value-added action is 

critical in identifying the assumptions behind the current work process and to challenge them to 

improve the process (Lynch, 2015).  Reduction in waste creates added value to the company 
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which can then be passed onto the customer.  The company’s leadership needs to accept the 

mindset that results from continuous improvement might not be noticeable in the short term but 

could be very beneficial in the long run.  Continuous improvement is a critical tool used in 

manufacturing industries to enhance customer satisfaction, become the cost leader and also to 

remain competitive in the global market (Ali, Islam, & Lime, 2013). 

Value stream mapping.  Value stream mapping tracks the flow of material from supplier 

to the end user through an organization.  Value stream mapping is a valuable tool for the practice 

of lean manufacturing and the discipline of eliminating waste in a manufacturing environment 

(Gahagen, 2007).   

Value stream mapping not only provides the researcher with a map of the designated 

product line, it also helps to identify areas of the supply chain that are creating bottlenecks.  

Bottlenecks should be addressed as soon as possible in attempt to eliminate waste and increase 

process efficiency.  Gahagen (2007) also believes that the first step in any lean initiatives is to 

take an inventory of all business activities with the goal of identifying those that produce value 

and those that do not.  This information can help managers initiate programs that can lead the 

company into a leaner environment by actively eliminating bottlenecks and creating programs 

that benefit the company.  

Kaizen.  Kaizen groups identify activities in the process that are not adding value to the 

product.  Effective management of bottlenecks in the process can reduce inventory and operating 

costs while increasing capacity and profitability (King, 2011).  Bottlenecks are anything in the 

process that are slowing down productivity and adding waste.  The best way to identify a 

bottleneck is to look down the value stream and locate any unfinished material waiting in cue.  

Material waiting in cue is a notification that a bottleneck is present.  Many bottlenecks can be 
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solved by simply empowering employees to make minor decision in the immediate work areas.  

Miksen (2017) believes that leadership should give their employees free rein in terms of minor 

decision making to avoid requiring manager approval on small changes that won’t affect the 

company in a drastic way.  The Kaizen team consists of member from the organization with all 

different types of backgrounds and positions. The diversity of these combined backgrounds 

creates a cross functional group that that has both process expertise and a fresh perspective.  

Time study.  Time studies are used during Kaizen events to measure specific activities in 

a process and identify any waste present.  The first step in a time study is to work with a 

production associate to create a standard procedure for the process.  Once the standard is 

determined the associate is instructed to complete the task at a comfortable pace while the 

Kaizen group measures and records the time it takes to complete the specific tasks.  Kaizen 

groups study big problems by breaking work down into small measurable steps (Lovrak, 1998).  

An average is then calculated to create a benchmark that can be compared to other times during 

the study.  Standardizing the process in a time study can help manufactures reduce production 

time and overhead costs while increasing overall productivity.  It also establishes a benchmark 

for quality and can identify areas that are consistently creating waste.  Once a benchmark is 

established it can also be compared to other successful companies in attempts to compare 

process.  Benchmarking other successful organizations can provide insight into the process 

improvement techniques which make them successful (Welborn & Bullington, 2013).  

Seven wastes.  During Kaizen and continuous improvement exercises identifying the 

seven wastes should be the main focus.  The essence of lean manufacturing is defined as the 

identification and elimination of events that prevent maximum utilization of resources and 

materials (Lewis, 2005). The seven wastes are defects, over production, transportation, waiting, 
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inventory, motion and over processing.  Because these seven wastes are being studied during a 

Kaizen the diverse backgrounds of the participants will help to bring new ideas to eliminate 

them.  This cross functional approach means that the choice of tools and expertise that can be 

used are from outside the traditional department boundaries benefiting researchers and 

departments the opportunity to use the most effective tools rather the only those that are well 

known in their function (Hines & Rich, 1997). 

A3 report.  The A3 report developed by Toyota is used to document any necessary 

information that could be used to help decision making.  The A3 report is more concise and 

comprehensive which allows different views and perspectives that are considered to understand 

the problems and create new solutions though the focus groups collaboration (Tortorella, Viana, 

& Fettermann, 2015).  The thought behind the A3 report is to streamline the reporting process so 

that it only focuses on the problem and the solution (Chakravorty, 2009).  This report includes 

and problem statement, scope, objectives, current state, root cause analysis, countermeasures and 

an implementation plan along with a list of all team members involved in the study.  Each A3 

report might have a slightly differing focus but the foundation behind each A3 report will not 

change (Ayulo, 2012). 

Standardization 

Standardization can help manufactures reduce production time and overhead costs while 

increasing overall productivity.  Standardization is a key piece of lean manufacturing because it 

creates and environment and a process that can be followed learned quickly by new employees 

and studied to be made more efficient.  It also helps to establish a benchmark for quality and 

identify areas that are causing repeated quality issues.  According to (Markgraf, 2017) 

developing procedures that can eliminate errors causing defects can allow you to standardize 
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specific ways to produce items at the highest quality.  Standardization also helps when it comes 

to dealing with your human work force. If employees are trained on a standard way of producing 

an item it can create a seamless transition to help problem areas become more efficient.  If a 

bottleneck is present and one of the fixes can be to add more operators to alleviate the work load, 

having a standardized environment will help to create a seamless transition to eliminate that 

bottleneck and create options for management.  Standardization also reduces one of the 

important wastes in wasted movement.  Markgraf (2017) states one of the goals of lean 

manufacturing is to standardize procedures so that employees are only moving material once 

from inventory to where they need to use it.  Moving material more then what is needed is a huge 

waste in movement and time and is not a value-added activity. 

Baseline for Measurement 

Standardization forms a baseline for continuous improvement projects. Once a 

benchmark is established continuous improvement can take over and studies can be done to 

increase productivity and eliminate waste.  The company’s benchmark results can also be 

compared to other companies of similar production capabilities.  This can provide even more 

information and bring issues to the forefront that might not have originally noticed.  According 

to Partida (2013) benchmarking is an important beginning step in evaluating your organization’s 

performance and comparing them to similar companies to find out what areas need to be 

improved first. 

Continuous Improvement   

Improving on a standardized process is a continuous effort, as technology evolves so does 

the process.  Many times the easiest way to increase productivity is to invest in new technologies 

that make the work easier on employees.  Leibert (2003) believes that adding an electronic floor 
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system into a facility can help manufactures move forward with lean concepts of identifying 

problems, following the flow of material and monitoring change over times.  This information is 

imperative when manufactures decide they want to adapt a lean environment.  It creates a system 

that is visible to everyone in the facility and everyone can take pride in.  Leibert (2003) also 

believes improvement becomes continuous and an ongoing goal for all employees in the facility 

when information tool like this is present.  Getting employees onboard with making changes can 

be a hard task.  But as hard as it might be, it also might be the most important.   

Summary 

 The literature reviews in chapter II establishes lean manufacturing as a method of 

continuous improvement across different industries.  Many industries have the opportunity to 

implement lean manufacturing techniques with the intent of becoming more efficient.  Lean 

manufacturing is not a new concept but its implantation into many industries has been unhurried.  

Lean manufacturing methods have their roots in the early assembly lines of Henry Ford, but 

Toyota developed them further into the Toyota Production System which is a now a major 

standard in which other company’s benchmark against (Lee, 2003). 

Utilizing lean manufacturing tools such as value stream mapping, Kaizen, time studies, 

seven wastes, and A3 reporting will allow ABC Doors and Hardware to eliminate waste and 

improve manufacturing processes in the value stream.  Adding value in the process by 

eliminating waste increases overall manufacturing capacity which decreases product lead times 

and creates more capacity for other value-added services.  By adapting a continuous 

improvement approach, ABC Doors and Hardware can remain completive in the construction 

material industry and gain market share by increase available capacity throughout the entire 

organization. 



24 

The methodology in chapter three discusses the tools used to conduct the project. These 

tools include an A3 report, Kaizen, value stream mapping, time studies, Kanban, and the seven 

wastes.  These tools were used to drive continuous improvement projects and draw attention to 

waste in the overall supply chain. 
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Chapter III: Methodology 

This study focused on ways to improve the overall efficiency of ABC Doors and 

Hardware’s production facility by finding and eliminating bottlenecks throughout the supply 

chain.  Lean manufacturing principles were applied to identify the key areas with the most 

opportunity for improvement.  By discovering and eliminating bottlenecks, ABC Doors and 

Hardware was able to create a more efficient production facility and also reduced product lead 

times to the customer’s jobsite.  This study also served as a training event to educate current 

employees on identification of waste in their immediate work scopes and what steps they can 

implement to make a positive change.  Educating and empowering employees to identify waste 

and take steps to eliminate it, helped ABC Doors and Hardware create a company culture that 

emphasizes process improvement and facilitated a change throughout the entire organization.  

The primary objective of the study was to research and evaluate the current state of the 

production process and determine what areas needed to be addressed first to create the biggest 

positive change.  Once the current process was evaluated, steps were taken to incorporate lean 

principles in that process to focus on eliminating waste and alleviate bottlenecks.  

This chapter describes the lean principles used to report, study and identify waste in the 

supply chain and activities that can performed to achieve the desired result.  This chapter 

contains the A3 report, Kaizen, Gemba walk, value stream map, time study, seven wastes and 

Kanban.  These lean tools were used to identify areas that contained bottlenecks and disruptions 

in the supply chain and what steps could be taken to achieve the desired results.  

A3 Report 

An A3 report was used to document any necessary information that could be used to help 

decision making.  This report includes a problem statement, scope, objectives, current state, root 
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cause analysis, countermeasures and an implementation plan along with a list of all team 

members involved in the study.  This report helped to keep all involved members updated on 

pertinent information and team objectives.  It also served as a progress report to stakeholders and 

decision makers on the current state of the facility compared to the new proposed state.  This 

report as prevent scope creep as the scope is clearly stated.  Figure 1 is an example of an A3 

Report. 

 

Figure 1. Example of an A3 report.  

Kaizen 

A Kaizen event was created to last three days.  It consisted of a cross function group of 

employees from both production and the project management department.  Building a team with 

diverse expertise helped to bring process expertise combined with a fresh perspective from other 

team members with no knowledge of the current process.  One of the first tasks the Kaizen team 
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had to accomplish was to define what the team wanted to achieve during this event.  The 

objective of the Kaizen event was to map the current process to determine if there are bottlenecks 

present in the supply chain, develop the future state, and continue to make improvements, and 

report back to management and follow up in the future.  Figure 2 is an example of the five steps 

taken by the Kaizen team. 

 
Figure 2. Kaizen event example.  

Gemba Walk 

 A Gemba walk was performed by the Kaizen team in attempts to gain more experience 

and insight into the entire manufacturing process at ABC Doors and Hardware. This provided the 

team with a real time in-person observation into the entire manufacturing process where the team 

focused on identifying bottlenecks by discovering material waiting in cue.  The Kaizen team was 

instructed to walk the production floor observing the flow of material through the value stream 

while interacting with production associates on the floor to discuss areas that should be 

addressed to eliminate waste.  A Gemba Walk Evaluation Sheet was used to take notes and 
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document opportunities observed by the Kaizen team.  An example of a Gemba Walk Evaluation 

Sheet is pictured in Table 1.  

Table 1 

Gemba Walk Evaluation Sheet Example  

   Gemba Walk Notes   

Team 
member 
  

  Kaizen team 
200 

  

Purpose of 
observation 

  3 pallets of 
material in cue 

  

Process     Manufacturing 
Department 4 

  

Time waiting    
in cue  

   45 min   

Notes from 
production 

  Associate 
short handed 

  

Department 
 

  205 welding   

Date   5/17/17   

Value Stream Map 

Value stream mapping was done to accurately describe the process.  Once the process 

was identified, the Kaizen team had the opportunity to evaluate the steps and look for 

opportunities to improve the process.  The value stream map covered the entire value stream 

from receiving a purchase order to delivery of the final product to the customer’s desired 

location.  The value stream map identified any and all non-value-added activities and identifies 

bottlenecks that impedes the flow of material throughout the entire value stream.  The team then 

chose the biggest and most impactful bottlenecks in the value stream to address first because 
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they create the biggest opportunity for improvement on the overall health of the entire supply 

chain.  An example of a Value Stream Map is pictured in Figure 3.   

 

Figure 3. Value stream map example. 

Time Study 

Three trained production associates were selected to participate in a time study to gain 

further information on creating a standard procedure.  The production associates were instructed 

to work at a pace that was comfortable and could be sustained throughout the entire eight-hour 

work day without overexertion.  Members of the Kaizen team recorded the production associates 

overall time and after the first round of observation broke down the associate’s steps into 

separate categories that could measure and evaluated.  Four rounds of time measurements were 

recorded for each production associate and an average was calculated for each category and an 
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overall time to complete each process.  Table 2 shows an example of the time study tracking 

sheet. 

Table 2 

Time Study Tracking Sheet Example 

Category Time #1 Time #2 Time #3 Time #4 Average time in minutes 
 
Sorting parts 

 
3 

 
3 

 
3 

 
3 

 
3 

 
Seam welding  

 
2 

 
2 

 
2 

 
2 

 
2 

 
Grinding  

 
4 

 
4 

 
4 

 
4 

 
4 

 
Bondo and 
paint 

 
5 

 
5 

 
5 

 
5 

 
5 

 
Drying time, 
move to 
shipping 
warehouse  

 
3 

 
3 

 
3 

 
3 

 
3 

     Total average time:  17 

Kanban  

A Kanban system was implemented to reduce the operators wasted movement of picking 

the parts needed to complete the process.  The main purpose of the Kanban system is to deliver 

the exact materials to the manufacturing system exactly when it’s needed by the production 

associate.  It was also used as a measuring tool to help guide the production associate while 

tracking daily progresses and productivity.  Moving the material closer to the production 

associate and providing them with a Kanban information tag eliminated wasteful steps the 

production associated previously had to take on a daily basis.  These steps included sorting and 

picking their own parts in the warehouse, stacking them on a pallet, and transporting them back 

to their dedicated manufacturing work area.  This provided the production associate an 

opportunity to focus solely on manufacturing responsibilities and aided in keeping the material 
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flowing through the supply chain without delays.  Having the parts specifically picked for their 

exact work orders, using a just in time pull system, and a Kanban Information Tag helped to 

eliminate four of the seven wastes that this study is designed to focusing on.  The four wastes 

eliminated in the manufacturing process by implementing a Kanban system are transportation, 

waiting, motion and over processing.  An example of a Kanban Information Tag is pictured in 

Figure 4. 

 

Figure 4. Kanban information tag example. 

Seven Wastes 

During the study, participants were instructed to focus on the seven wastes of lean 

manufacturing.  The seven wastes are defects, over production, transportation, waiting, 

inventory, motion and over processing.  These wastes have a direct impact on the company’s 

bottom line.  The Kaizen team members were instructed to record notes and locations of any and 

all wastes observed during the study.  To make sure all Kaizen team members were educated on 

the seven types of wastes, a table was provided to ever member before the study started.  This 

table clearly stated each of the seven wastes and provided a brief description on where it can be 

found.  Clearly defining the seven wastes early in the study created a focused approach for the 

Kaizen team and directed the focus towards continuous improvement.  Through the Kaizen event 

and continuous improvement, identifying and taking steps to reduce these seven wastes will be 

an opportunity for ABC Doors and Hardware to improve the production environments efficiency 
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while increasing productivity and reducing waste.  Figure 5 shows the Seven Wastes and 

Descriptions. 

Types of Waste Description of Waste 
Defects Defective or reworked material 

 
Over Production Producing more material then the customer 

needs 
 

Transportation Movement of Products or parts from different  
Locations 
 

Waiting Waiting or working slower because material 
downstream is not available 
 

Inventory Work in Process, Raw Materials or finished 
good 
 

Motion Any movement that is not adding value 
 

Over Processing Adding more value then is needed for the 
customers’ requirements 

Figure 5. Seven wastes. 

Summary 

 This chapter explains the methodology used while conducting a lean manufacturing study 

at ABC Doors and Hardware.  The study identified areas for process improvement by 

understanding the current process and identifying bottlenecks in the supply chain.  An A3 report 

was used to provide the Kaizen members with a snap shot of the current process and a tool to 

report findings.  A Kaizen event was planned and a team was assembled from different areas of 

the company to create a cross functional group with a wide range of expertise.  The diversity of 

this group brings process experience combined with a new perspective to the event.  Value 

stream mapping was conducted to evaluate the steps in the supply chain, then studied to locate 

bottlenecks.  A time study was conducted to provide average time at different stages of the 
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manufacturing process.  This created a baseline for researching the process and an opportunity to 

benchmark future changes, and measure effectiveness.  The seven wastes were kept on the 

forefront of this study and education was given to production associates to employer them to 

identify waste in their work areas.  A Kanban system was implemented to eliminate waste in the 

production process by creating a just in time inventory pull system that reduced wasted 

movement by production associates.  Chapter IV will address the results gathered during the 

study. 
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Chapter IV: Results 

 This study focused on analyzing ABC Doors and Hardware’s supply chain and searching 

for waste reducing opportunities throughout the production process.  By implementing a Kanban 

system and adjusting the welding associate’s job responsibilities, ABC Doors and Hardware had 

the opportunity to increase capacity by twenty one percent.  Increasing capacity in the welding 

process by twenty one percent lowered project lead times and eliminated waste at an early 

bottleneck.  The welding step in the process was identified by the Kaizen team as the biggest 

opportunity with the quickest and most substantial impact.  Lean principles were used to study 

this process and a Kanban system was applied to streamline the process and eliminate waste.  

This chapter will review the results of the A3 report, kaizen event, Gemba walk, value 

stream map, time study, Kanban, and the identification of the seven wastes. 

A3 Report 

The A3 report was used by the Kaizen team to document the necessary information 

pertinent to the study and aid in decision making.  The A3 report included the problem statement, 

scope, objectives, current state, root cause analysis, countermeasures and a recommended 

implementation plan along with a list of all Kaizen team members involved with the study.  This 

report kept all involved members updated on pertinent information and team objectives.  This 

report also prevented scope creep as the scope is clearly stated and information was added as the 

study went on.  The team determined implementing a Kanban system, adding longer tables, and 

an investment into work transition roller tables would eliminate wasted movement by production 

associates and provide a safer work environment.  Wasted movements by production associates 

and a poorly laid out production line was the main observation by the Kaizen team.  The A3 

Report completed by the Kaizen team is pictured in Figure 6. 
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Figure 6. Kaizen team A3 report.  

Kaizen 

 The Kaizen team contained a cross functional group of employees from both project 

management and production.  Utilization of a cross functional team made it possible to gather 

different perspectives of each individual process in the study.  Defining what the team wanted to 

achieve in this study was the first step in the process.  To understand the process better three 

experienced production associates were selected to work with the Kaizen team to map out the 

production process into categories.  The three associates chosen to participate in this study were 

from different categories in the process.  Those departments were welding, grinding, and 

painting.  The Kaizen team worked with these individuals to understand the current process and 
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develop the future state.  The five steps of the Kaizen event were clearly laid out for team 

members at the beginning of the study so a clear goal was established before any work was 

conducted.  Those five steps are pictured in Figure 7.  

 
Figure 7. Kaizen event.  

Gemba Walk 

The Kaizen team conducted a Gemba walk to experience the production process 

firsthand.  Each team member was given a Gemba Walk evaluation sheet to record any situations 

that should be a focus later in the study.  Two Kaizen team members noticed the amount of time 

welding associates spent picking and sorting parts compared to actual welding material.  

Welding associates add value in the process by welding material and moving it to the next step.  

Having welding associates away from designated tables and adding value to the process is waste 

in transportation, waiting, and motion.  Discussions with the welding associates indicates the 

opportunity to add and Kanban system and a material setup associate.  Implementing these new 
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opportunities into the supply chain will eliminate waste and make the welding associates daily 

responsibilities less strenuous.  By eliminating these steps and wasted movements the welding 

associate will be able to focus on activities that are only adding value to the products.  The 

Gemba Walk Evaluation sheet used by the Kaizen for this opportunity is pictured in Table 3. 

Table 3 

Gemba Walk Evaluation Sheet  

                   Gemba Walk Team Notes  
   
Department  
 

205 Production  

Process  
 

Welding   

Purpose of observation Production associate is not welding material 
and is away from the work station sorting 
materials and parts an average of 19 min 

 
Time waiting in cue  
 

 
19 Min  

Notes from production associate  Production associate suggest having a setup 
associate  

 
Date  
 

 
9-20-17 

Value Stream Map 

 Mapping the value stream allowed the Kaizen team to accurately evaluate the flow of 

material through ABC Doors and Hardware’s supply chain.  It also allowed the team an 

opportunity to evaluate external vendors lead times and determine if those lead times align with 

what ABC Doors and Hardware attempted to accomplish with this new lean initiative.  The 

Kaizen team agreed through discussions with the sales team that to be competitive in the current 

market a lead time of five days was the target goal.  The value stream map shows an average 

order through the supply chain takes 5.71 days.  This lead time could be a reason why ABC 

Doors and Hardware was losing projects to the competition.  The value stream map showed 
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many opportunities for eliminating waste in the supply chain.  By implementing a Kanban 

system and adding project setup up associate ABC Doors and Hardware had the opportunity to 

eliminate the sort time previously done by the welding associate.  This saved a minimum of 

nineteen minutes per frame and will keep the welding associates only doing value added 

activities.  This information is stated in Figure 8. 

 

Figure 8. Value stream map. 

Time Study 

 The time study was conducted so the Kaizen team could study the production process and 

create a standardized process that could be measured.  Standardizing the process streamlined 

production and created a training program for new employees in the future.  The Kaizen team 

first observed experienced associates in the process and categorized the steps needed to complete 

one frame.  These categories include sorting parts, seam welding, grinding, paint/bondo, and 
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drying time.  Three experienced production associates were chosen to participate in this part of 

the study.  Each associate was timed four times in each category and an average time was 

calculated to the closest minute.  This average time was then used in the value stream mapping 

exercise.  Two Kaizen team members noticed that the sorting category was not adding value to 

the process and taking the welding associate away from welding.  The team also identified a 

bottleneck in the drying area by observing material waiting in cue before the process.  The bondo 

and painting process needs a minimum of twenty-eight minutes to dry before material can be 

transitioned to the shipping department.  The time study tracking sheet used by the Kaizen team 

is pictured in Table 4.  

Table 4 

Time Study Tracking Sheet 

Category Time #1 Time #2 Time #3 Time #4 Average time in minutes 
 
Sorting parts 

 
19 

 
22 

 
18 

 
17 

 
19 

 
Seam welding  

 
20 

 
18 

 
20 

 
22 

 
20 

 
Grinding  

 
12 

 
11 

 
12 

 
13 

 
12 

 
Bondo and 
paint 

 
10 

 
9 

 
11 

 
10 

 
10 

 
Drying time, 
move to 
shipping 
warehouse  

 
28 

 
28 

 
28 

 
28 

 
28 

     Total average time:89 minutes  
 
Kanban  

 A Kanban system was implemented by the Kaizen team to eliminate inventory sorting 

previously done by the welding associate.  A project setup associate was also added into this 

process allowing the welding associate to focus solely on welding and adding value to the 
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products.  The setup associates responsibilities include picking, sorting, and staging material at 

the beginning of the welding tables.  To eliminate confusion in the transition a Kanban 

information tag was developed by the Kaizen team.  This Kanban information tag contains the 

work order number, description, special preps, picked by, and any additional information the 

setup associates determines to be important to the project.  This information streamlined the 

transition process and eliminated confusion between associates.  Because all the material is 

already picked and neatly stacked on a pallet, the welding associate is provided an opportunity to 

spend more time at the designated work area adding value to the products.  By eliminating the 

sorting category out of the welding associates work load, nineteen minutes of previously wasted 

movement, motion and travel can be saved and used in other value-added opportunities.  One 

setup associate has enough capacity to service both welding tables in the process.  On average 

thirty-eight minutes was saved by adding this Kanban system and setup associate into the 

existing process.  Once this system was implemented the team saw a substantial increase in 

productivity in the supply chain and lowering lead times.  Additionally, the setup associate has 

more available capacity so an additional welding table could be added to the production floor in 

the future to increase welding capacity.  The Kanban information tag filled out by the setup 

associate is pictured in Figure 9. 

 

Figure 9. Kanban information tag. 
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Seven Wastes 

The seven wastes were the main focus at the beginning of this study by the Kaizen 

team.  By identifying and eliminating waste, ABC Doors and Hardware had the opportunity to 

increase production capacity by twenty one percent which lowered lead times.  Waste was 

identified early in the study by the amount of time welding associates spent away from adding 

value to the product and by how much material was waiting in cue.  Material waiting in cue at 

the beginning of a designated process category is a clear indication a bottleneck is present.  

Members from the Kaizen team noticed three out of the seven wastes were present in the sorting 

category process.  By studying the process with a value stream map, time study, and an A3 report 

it was evident that implementing a Kanban system would streamline the process and eliminate 

waste. 

The A3 report countermeasure section designed by the Kaizen team showed an 

opportunity to replace the existing single paint table with two new longer tables.  Adding these 

longer tables would increase capacity on the production floor by over sixty percent.  The new 

layout also had the opportunity to add table transition roller tables to eliminate transportation 

waste and alleviate extra lifting done by production associates.  By adding roller tables, ABC 

Doors and Hardware had the opportunity to create a better flow of materials though the 

production process.  Roller tables were suggested to management for future consideration by the 

Kaizen team and the opportunity is under review.  Figure 10 was given to each participant in the 

Kaizen event to clearly define the seven wastes and to provide descriptions of what to look for as 

the study was conducted.  This made certain that no matter what previous education, 

background, and experience each Kaizen team member had, all members were educated and 
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informed on what to look for during the study.  Figure 10 shows the Seven Wastes and 

Descriptions. 

Types of Waste Description of Waste 
Defects Defective or reworked material 

 
Over Production Producing more material then the customer 

needs 
 

Transportation Movement of products or parts from different  
locations 
 

Waiting Waiting or working slower because material 
downstream is not available 
 

Inventory Work in process, raw materials or finished good 
 

Motion Any movement that is not adding value 
 

Over Processing Adding more value then is needed for the 
customers’ requirements 

 
Figure 10. Seven wastes. 

Summary  

 The current facility state of ABC Doors and Hardware was analyzed by a cross functional 

Kaizen team made up of employees from different areas of the organization.  The Kaizen team 

used an A3 report early in the process to document the current state and keep notes of any 

important information to the project.  Value stream mapping was done to measure the supply 

chain as a whole and to identify areas that could provide the most impact for improvement.  

Tasked with finding waste in the supply chain the Kaizen team performed a Gemba walk to 

analyze the production floor and to categorize the different processes.  During the Gemba walk it 

was determined by the Kaizen team waste was present in the welding department.  The waste 

identified was slowing down production output and extending lead times.  After splitting the 
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production process into measureable categories a time study was conducted and the team 

determined a total of nineteen minutes per frame could be reduced if a Kanban system was 

implemented.  By implementing a Kanban system and adding a setup associate the Kaizen team 

improved efficiency by twenty one percent increasing capacity and lowering lead times.  

Lowering lead times by twenty one percent ABC Doors and Hardware can stay competitive in 

the market and use the increased capacity to accept new fast-moving projects to support 

customers.  The final chapter includes conclusions on the study and recommended future studies 

that can be performed to better ABC Doors and Hardware’s processes even further.  
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Chapter V: Discussion 

This study was conducted to research ABC Doors and Hardware’s internal supply chain 

and implement lean principles to increase efficiency, lower lead times, and mitigate customer 

loss.  ABC Doors and Hardware routinely missed customers requested ship dates causing orders 

to be cancelled and customers using competitors for project material.  Losing clients had an 

adverse effect on ABC Doors and Hardware’s profits and long term strategy.  By increasing 

production efficiencies, lowering lead times, and increasing production capacity ABC Doors and 

Hardware had the opportunity to successfully meet customers requested ship dates and increase 

market share.  Identifying and eliminating waste in the supply chain was the main focus in this 

study.  Excessive waste in the supply chain consumed production capacity and extended product 

lead times.  The Kaizen team identified many areas of the production environment where waste 

was present, however upper management instructed the Kaizen to narrow the focus on an area 

that would create the biggest impact.  The Kaizen team felt the welding process contained the 

biggest opportunity for change.  By eliminating waste in the sorting and welding category with 

the implementation of a Kanban system and a setup associate, ABC Doors and Hardware 

reduced lead times by 20 percent.   

Chapter I introduced ABC Doors and Hardware, the commodity based construction 

material market, opportunities for change, and defined the problem statement.  Additionally, 

Chapter I provided definitions of terms that were used during this study.  The purpose of the 

study was stated in Chapter I to focus on eliminating waste, increasing capacity, and lowering 

lead times.  Chapter II consisted of the literature review.  The literature review examined prior 

research and studies conducted in various manufacturing environments using lean principles that 

are directly relatable to ABC Doors and Hardware and the market.  It also discussed lean 
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principles that are typically used to increase manufacturing efficiency and increase capacity.  

Chapter III discussed how the lean manufacturing tools would be implemented by the Kaizen 

team.  Methods were clearly stated so the project could be replicated.  Chapter IV presented the 

results achieved by the study.  The Kaizen team, built from a cross functional group of 

employees from ABC Doors and Hardware, were able to use a value stream map, A3 report, time 

study, and Gemba walk to identify waste in the production supply chain.  After identifying the 

production process with the biggest opportunity for waste reduction the Kaizen team 

implemented a Kanban system and a setup associate.  The time study revealed on average 

nineteen minutes could be saved by making these changes.  Reducing production time by 

nineteen minutes increased capacity by 20 percent. 

Limitations  

 The biggest challenge the study faced was interaction and communication with 

production associates.  At the beginning of the study production associates were uncomfortable 

with the Kaizen team walking through the facility watching the process.  Associates expressed 

concerns the Kaizen team was being too critical of the work and processes.  There is a lot of 

pride in the production department and the production associates were uncomfortable with being 

observed.  The time study, which proved to be a very valuable part of the study had, the most 

criticism.  Production associates had a negative outlook towards the presence of the stopwatch on 

the production floor.  It made associate uncomfortable and comments were made that its only 

purpose was for management to rate production performance.  Some production associates 

feared the study would be used for downsizing and employees with the worst production times 

would be the first to get laid off.  Only after many meetings, a thorough explanation of the study, 

and the purpose of the time study did production associates agree to participate.  The Kaizen 
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team was concerned about the accuracy of the date because production associates would feel 

rushed and would work harder than normal with the presence of the stopwatch.  To alleviate this 

concern production associates were instructed to only work at a pace that was comfortable and 

sustainable.  Further explanation had to be given that working faster or slower would only hurt 

the time study and overall project.  Only experienced associates were used for the time study in 

attempts to keep the integrity of the data.  

Another limitation the study encountered was delays from ABC Doors and Hardware’s 

material vendors.  Vendors were very inaccurate with shipping lead times which interfered with 

the value stream map and time study.  There were times present during the study that production 

associates didn’t have the material needed to fully complete job orders.  This issue interfered 

with the time study by making it much harder for associates to find the correct material that was 

necessary to process orders, further inflating the sorting category time.  The sorting process 

proved to be the category that needed the most accurate information because it was considered 

an area that could provide the most impactful change.  Three production associates were each 

timed on four separate occasions so the team could eliminate any data that was determined to be 

inaccurate.  Delayed vendor shipments also negatively impacted the value stream map.  

Previously negotiated vendor lead times were supposed to be only two days after receiving a 

purchase order from ABC Doors and Hardware.  During the value stream mapping exercise, it 

was evident that material was arriving between two and five days.  The Kaizen team studied two 

weeks of past delivery dates and after calculating and average decided to use three days for the 

value stream map.  Using an average allowed the Kaizen to use the most accurate information 

available for the study.  This calculated average also allowed the purchasing department and 
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opportunity to renegotiate pricing and recover any expedited fees that were accrued during those 

two weeks.   

Conclusions  

 The Kaizen team at ABC Doors and Hardware identified many opportunities to reduce 

waste in the supply chain.  The Kaizen team was given the task of using lean tools like a Gemba 

walk to travel the production floor and identify areas that would be the focus of the study.  The 

Gemba walk revealed the sorting category in the production process was inefficient and 

preventing production associates from adding value to the products.  On average, a production 

associate had to spend nineteen minutes away from welding tables sorting and gathering 

materials for the next order.  Adding a setup associate before the welding category provided an 

opportunity for the production associate to spend more time welding and less time sorting.  

Eliminating the sorting category from the welding associate’s workload provided the associate an 

opportunity to spend more time adding value to the product.  Eliminating nineteen minutes of 

waste in the process raise production by 20 percent which increased capacity and lowered lead 

times.  The increased capacity was used to accept additional fast moving short lead time projects 

which increased customer satisfaction.  It was also used to support the new install service ABC 

Doors and Hardware was extending to specific customers.  The combination of lower lead times, 

new value-added services, and higher production capacity should help ABC Doors and Hardware 

gain back previously lost market share and customer confidence.  

Recommendation 

 The construction material market is very competitive.  ABC Doors and Hardware should 

continue to use Kaizen teams to study the process and make improvements where necessary.  

Increasing capacity should be the main focus of any future studies.  As the construction material 
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market continues to become more and more competitive lead times will continue to be a driving 

force for general contractors.  General contractors are looking to partner with vendors that can 

not only provide a quality product but can offer lead times that help projects get completed on 

time.  Construction projects that get delayed by vendor lead times is one of the biggest 

complaints by general contractors.  The purchasing department at ABC Doors and Hardware 

should work with vendors to resolve lead time issues and negotiate a reimbursement program 

when ship dates are missed.  ABC Doors and Hardware should continue to study the production 

process and take steps towards continuous improvements that drive efficiency and increase 

overall capacity. 

The Kaizen team used the A3 report to recommend improvements on the production floor 

that should benefit the process and increase the flow of materials.  Since drying time cannot be 

decreased because the amount of time needed for the paint to dry, extending the paint table 

would help to increase capacity in the process.  The Kaizen team also felt if the production floor 

was reconfigured, an additional paint table could be added to the supply chain which would 

further increase the capacity.  Increasing available capacity in the paint and drying area would 

create a better flow of material through the facility and create a better transition to the shipping 

department. 

ABC Doors and Hardware management needs to adapt a company initiative for 

continuous improvement.  Management should try to develop a complete company culture 

focusing on lean manufacturing and company growth.  Continuously studying the existing 

process and discovering and testing new ways to increase efficiency would help ABC Doors and 

Hardware continue to grow and gain market share.  Employee acceptance will be a major 

limitation with this new initiative.  The Kaizen team identified many areas and employees that 
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were resistant to change.  Management should continue to drive this lean initiative by celebrating 

the success of this project and sharing it with employees.  The success of this project could be 

duplicated in many different areas of this business.  A continuous improvement program should 

be implemented by management to motivate employees to contribute new ideas of improvements 

to the organization.  Small incentives along with company recognition could be given to any 

employee that submitted an idea that made a difference.  This program would further foster an 

environment for company continuous improvement.  
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