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Abstract ⎯ Small businesses play a huge role in the 

global economy. It is essential that these companies 

be studied and analyzed to find any faults in the 

system that can be mitigated by using lean 

methodologies. The purpose of this research is to 

analyze the process in which a certain small 

business sells its product using Lean Manufacturing 

techniques. After analyzing the process, the same 

techniques are used to mitigate any existing 

problems in the process. Using the DMAIC Cycle, 

the accounting process was analyzed in reference to 

the time spent on creating customer invoices. The 

studies showed that an area of improvement was to 

implement a new employee to take clients’ orders, so 

the seller does not have to waste time searching the 

orders. The analysis was successfully implemented, 

and a new solution was developed in response to that 

analysis. Further time is needed to correctly 

implement the solution to the process and an 

analysis of time spent vs. time saved must be done to 

ensure its functionality 

Key terms ⎯ DMAIC, FMEA, garage sale, 

process map 

INTRODUCTION 

A small distribution company that sells an 

exclusive product and dispatches products to 

different clients all around Puerto Rico, the United 

States and other countries sells the product on an 

online live sale. This “Garage Sale” is the main 

source of income for this company, along with other 

activities and subscriptions for the product. The 

company is designed to be managed by one person, 

but it is generally run by three people: the owner, 

(who manages inventory, sale and distribution) and 

two assistants (who help with the online sale). Since 

it is a small company, one person is in charge of the 

inventory of the sale as well as being the seller.  

In addition to selling the product, the company 

travels and attends fairs to promote the product, as 

well as trains on the product’s handling. The 

company also promotes a membership with which 

the client may receive benefits.  

Research Objective 

The main purpose of this research is to apply 

tools learned in Lean Manufacturing, to improve or 

optimize the processes. Management claims that it 

does not have the necessary resources and the 

process is normal, complicated and demanding.  

Research Contributions 

The contribution from this research is to provide 

the company with a process improvement in product 

sale. An improvement in sales means that the quality 

of the process will improve. For this company, this 

could translate into better time management, which 

could have an economic impact to the company. 

LITERATURE REVIEW 

Small Businesses 

Small businesses start as an idea by the founder. 

It is what happens to that idea what determines the 

business’s success. Entrepreneur states that nearly 

half of all start-ups fail within the first three years. 

Sometimes, an idea alone is not enough. It must be 

combined with entrepreneurial spirit, defined as 

willingness to take risks. In business, there is always 

going to be risk, but successful entrepreneurs know 

how to take risks, as well as manage it. 

The Small Business Administration (SBA) 

defines a small business as a one that has at least 250 

or at most 1,500 employees. These are privately 

owned corporations, partnerships, or sole 

proprietorships that have less revenue than larger 

businesses. Small businesses generate 44% of the 

US economic activity. According to SBA, they 



create two thirds of net new jobs and drive US 

innovation and competitiveness. Before 1880, 

America thrived on small businesses. Only when 

technology began to evolve, large corporations could 

rely on technology to produce on grand scale. When 

big companies decided to mass produce, the 

population of small businesses started to shrink. 

Even though large companies became the focal point 

of American economy, small businesses were able to 

adjust to the presence of large corporations [1].  

Characteristics of an Online Sale 

Shopping has changed over the years, partly due 

to the Internet, apps, adds and brands. Shoppers now 

are able to search for their preferred brand or 

website, order at any time, look up products, read 

reviews, compare prices among retailers, choose a 

retailer, and even purchase from their mobile 

devices. A survey in April 2017 stated that 40% of 

Internet users in the US frequently shop online at 

least several times a month. In the same survey, 14% 

of US shoppers actively search for the product or 

service online before buying it in a retail store [2]. 

The advantages of being able to operate 24/7 

from any part of the world are many when 

considering that brick-and-mortar stores operate 

only at certain hours, usually local business hours. 

Most people have their time committed to 

responsibilities such as work and time spent with 

family. According to the US Census, in 2018 the 

average US person 15 and older spent approximately 

10 hours per month shopping for consumer goods. 

Studies have shown that time spent shopping has 

decreased since the average time for shopping was 

12 hours in 2013. One of the factors for this decline 

was online shopping. Rather than having to go to a 

store or multiple stores, to purchase essential and 

personal items, people can purchase them online 

from their homes or mobile devices [3]. 

Lean in Business  

Lean is a process improvement methodology 

that focuses on reducing the elapsed time required to 

execute a process or product, from start to finish. A 

process is a sequence of sequential steps that are 

done in sequential order to accomplish the goal. 

Every business has a process, and the final step is the 

delivery of the product or service; businesses can 

detail each step involved in the delivery of the 

product or service in a sequential diagram. Although 

Lean originated in the manufacturing industry, it can 

still be used in nearly any industry [4]. 

Lean can be achieved in 5 steps: 

1. Specify value from the standpoint of the end 

customer by product family. 

2. Identify all the steps in the value stream for each 

product family, eliminating steps that do not 

create value. 

3. Make value-creating steps that occur in tight 

sequence so the product will flow smoothly 

toward the customer. 

4. When flow is introduced, let customers pull 

value from the next upstream activity. 

5. When value is specified, value streams are 

identified, waste is eliminated, flow and pull are 

introduced, the process begins again and 

continues until perfection is reached. This is 

when perfect value is created with no waste. 

DMAIC 

DMAIC is a structured problem-solving 

methodology used in business. DMAIC stands for 

Define, Measure, Analyze, Improve, and Control. 

Like Lean, DMAIC helps improve quality of 

products, increase yields, enhance productivity, 

reduce costs, and improve customer satisfaction [5]. 

METHODOLOGY 

For this project, DMAIC will be used as a tool 

to develop the methodology as a quick improvement 

effort. It will be used to complete a statistical 

analysis. Data will be collected from the business 

owner and will be presented to him. This data will be 

collected by interviewing the owner, primarily 

asking about the dynamics of the business, what sort 

of problems the company is having, and how to 

mitigate these problems for future company growth. 

After the interviews are conducted, DMAIC will be 

used to establish the company’s priorities and areas 



of growth, and showcase the possible areas of 

improvement. The method is divided into five steps:  

• Define: The purpose is to have the team and 

sponsors reach an agreement on the scope and 

financial and performance targets of the project. 

A Project Charter and a SIPOC Diagram were 

used in Define to understand the process.  

• Measure: The purpose is to understand the 

current state of the process and collect reliable 

data to use for exposing the root cause. A 

Process Map was created to collect data from 

the process and see where the problems lie.  

• Analyze: The purpose is to brainstorm potential 

root causes, develop hypotheses as to why 

problems and the work to prove or disprove 

their hypotheses. An FMEA table was used to 

evaluate the severity, occurrence and detention 

of risks to prioritize which are the most urgent. 

• Improve: The purpose is to learn from pilots of 

the selected solution and execute full-scale 

implementation. A new process map was 

developed, as well as an implementation plan.  

• Control: The purpose is to adjust process 

management and control system for making 

sustainable improvement. Guidelines were 

provided, and a routine check-up will be 

programmed. 

RESULTS AND DISCUSSION 

Define  

For the Define phase, a Project Charter (figure 

1) was used to classify the problem or situation being 

taken under consideration. The charter shows that 

the scope of the project was to analyze the online 

“Garage Sale” and how it could be maximized by 

reducing its cycle time. Reducing the cycle time will 

help the owner to not waste time looking over orders, 

time that could be better spent on other aspects of the 

business that include seminars, membership perks, 

and online classes. The expected result will be 

reducing the cycle time by 20%. 

 Since the online sale was the one being 

analyzed, a SIPOC diagram (table 1) was used to 

capture critical information. The SIPOC diagram 

shows the business’s major steps it undergoes in a 

regular basis. Most of the major steps have to do with 

the online sale because it is the process that requires 

the most time and steps to complete. Since it is also 

one of the most profitable processes of the business, 

this required an analysis of who is involved in this 

process, what are the inputs and outcomes, and who 

receives these outputs. The SIPOC diagram serves as 

 

 Figure 1 

Project Charter 

Project Charter 

  

Project Title: Online Sale 

Mentor Company CEO Project Leader 

Rafael Nieves Reynaldo Rodriguez Rafael Gonzalez 

Scope Expected business results 

The company distributes the product, but also provides seminars and online courses 

on product management. 

 

We are looking to maximize the companies’ profits by monitoring the online 

“Garage sale”. 

 

By focusing on the online sale, we can determine where the process need change 

and how much time is wasted on the customer orders. 

The expected business results will be a reduction in the cycle time for the Online 

Garage Sale. 

 

By reducing the cycle time, the owner can now focus on the online courses and 

seminars. 

Project Goals and Measures Expected Customer Benefits 

Reduce the cycle time of the online sale by 20% 

 

Safety compliance 

A more fluent cycle for the online sale 

 

Less time for the owner to worry about the customer orders 

 

The time saved can used for the other aspects of the business like the seminars, 

training and membership exclusivities. 

High Level Project Timeline Supported Required 

Phase Start Finish 
Routinely check-ups on the online sale. 

 

Meetings with the company CEO 

 

Brainstorming by the mentor and project leader. 

Define Nov, 9 May, 4 

Measure May, 4 May, 5 

Analyze May, 5 May, 5 

Improve May 6, May, 8 

Control May, 9 May, 9 



Table 1 

 SIPOC Diagram  
 

 

a guide to understanding why each process and step 

is vital to the company.  

Measure 

For the Measure phase, a Process Map for the 

Online Sale process (figure 2) was implemented. 

The purpose of a process map is to depict the process 

and classify what problems could occur during each 

step of the process. 

 
Figure 2 

Online Sale Process Map  

After the process map was developed, a 

brainstorming session was done with the business 

owner to find out what were his biggest obstacles 

during each step. The obstacles in the steps are: 

• Seller contacts distributor for inventory: The 

seller has close to 17 distributors in Puerto Rico 

and the United States. Since diversity is 

particularly important for the Garage Sale, the 

seller searches for different types of the same 

product. Therefore, time is spent on researching 

for inventory.  

• Seller begins to sell the product on the online 

Garage Sale: Since it is run by one person, it 

can become difficult to stream the Garage Sale 

while promoting product and checking the 

comments to see what the customers ordered.  

• Seller receives payment and order 

confirmation from the client: If the seller does 

not prepare the invoice, the customer cannot pay 

the seller and the product cannot be shipped.  

• The seller ships the product: The seller gives 

the client the options of shipping the product or 

local pick-up. If the product is not packed 

appropriately, it could get damaged. 

Suppliers Inputs Processes Outputs Customers 



During the meeting with the process owner, the 

logistics of the process were discussed. This was 

done to understand how the Garage Sale was 

conducted, how much time was being spent on the 

live sale, and what were the past month’s earnings. 

At the same time, the Garage Sale was being 

monitored. On average, the  Garage Sale lasts 1.5 to 

2 hours. These Garage Sales are typically done once 

or twice a week. The number of sales per Garage 

Sale ranges between 70 and 100 orders. These 

transactions can fluctuate between $100 to $600 per 

sale. The owner sells the product both domestically 

and internationally. Table 2 shows sales per country. 

Table 2 

Sales per Country 

 

For research purposes, a study was done to 

identify the clients’ profile based on their age and 

sex. Based on the graph, over 70% of the clients are 

women. Based on the seller’s experience, women are 

not always searching for the same type of product. 

This means that having different distributors is great 

for diversity and keeps the clients happy. Figure 3 

shows the percentage of the sex and age group that 

prevailed in the Garage Sale. 

Analyze 

As discussed in the Measure phase, an FMEA table 

(table 3) was used to classify the most troubled steps. 

FMEA, or Failure Mode Effective Analysis, is a 

proactive method for evaluating a process to identify 

where and how it might fail and how to assess the 

relative impact of different failures, to 

identify which part of the process is the one that 

needs most change. 

Figure 3 

Age and sex difference among clients  

After the FMEA was constructed, another 

meeting took place with the process owner to go over 

the possible problems that could happen in the 

process and how they are currently being handled. 

The FMEA table shows four possible problems that 

may arise during the process. The four problems are:  

• Seller contacts disctributor for inventory. 

• Seller begins to sell product on online Garage 

Sale. 

• Seller receives payment and order confirmation 

from client. 

• Seller ships the product. 

In the brainstorming process, every problem 

depicted in the FMEA was discussed with the 

process owner to see its tendency to occur and what 

were his solutions. When talking about how the 

seller contacts distributors for inventory, a possible 

problem was that maybe the distributor does not 

have merchandise, or that the product was not up to 

the seller’s standards. The seller has over 17 

distributors to choose for inventory. By having 

different distributors, the seller can be assured to 

have the inventory and diversity needed for this 

business. 

Another step that showed problems was when 

the seller began to sell the product on the online 

Garage Sale. During the Garage Sale, the owner has 

to sell the product, keep track of the products being 

sold so that he does not sell a product that is out of 

stock, and promote giveaways and other business 

areas where a profit can be made. The process owner 

stated that the way the online sale is constructed is to 

be run by one person. Even though it is more difficult 

that way, the Garage Sale will not be cancelled  



Table 3 

FMEA Table 

 

due to lack of enough personnel. This problem is 

often mitigated because the seller receives help from 

two other employees: one who keeps track of the 

products being sold and another who promotes the 

business while the process owner sells the product. 

One possible problem in the process occurred 

when the seller shipped the product. The seller has 

two options for shipping: mail delivery and local 

pick-up. For local pick-up, the seller has three 

designated meeting areas where the product can be 

delivered to the customer. If the customer cannot 

reach these designated areas or is not a PR resident, 

then the product is shipped. 

After brainstorming the process and 

implementing the FMEA, the result shows that the 

most troubled area in the process is the payment and 

order confirmation from the client. The Garage Sale 

is transmitted via Facebook Live and the way the 

clients order the products is by making a comment 

with the product’s lot number assigned to facilitate 

inventory management. After the Garage Sale ends, 

the seller looks at the video and prepares product 

invoices to be sent to the clients for payment. If the 

invoice is not sent, the seller is not paid, and the 

product cannot be shipped. 

One way to help the seller in this process is to 

compare the program the seller uses to create product 

orders with other similar programs in the market. 

The program the seller is currently using is called 

Factusol. It is based in Europe, used to make 

invoices and control the inventory stock. It gathers 

all the company’s administrative and accounting 

information, facilitating tasks that were once 

toilsome. 

After researching programs that could be 

possibly used for this process, Quickbooks, XERO 

and Factusol were determined to be the most useful. 

Table 4 shows three different programs, including 

Factusol, and the benefits of each one. This table was 

done to compare and decide which program was 

more suited for the process.  

Table 4 

Comparison among accounting programs  

 

Quickbooks is the most recognized accounting 

program in the US. It is supported by both Mac and 



Windows. The program allows users connect to their 

account from a mobile device and handle the 

invoicing remotely. Quickbooks provides automated 

invoicing. For regular customers, inovices can be 

generated and sent automatically.  

Like Quickbooks, XERO is a cloud-based 

accounting software that can be accessed anytime 

from any device. Unlike the other programs, XERO 

allows users to connect bank accounts to 

automatically upload transactions into the software. 

This program is used primarily in small- and 

medium-sized businesses because it is very user-

friendly. Payment services like PayPal or Stripe can 

be used to accept payments for invoices online.  

The final program, the one currently used by the 

process owner, is Factusol. Factusol is just as easy to 

use as XERO and has more features. With Factusol, 

users can control the accounting of various 

businesses, a feature that is particularly important to 

the process owner because he runs several 

businesses other than the distribution business. Like 

the previous programs, Factusol can store product 

information as well as client information for 

recurring invoices. This is beneficial because it saves 

time by storing the information and searching in the 

program; the data can be accessed more efficiently.  

Another possible area to reduce time in the order 

confirmation is studying how the seller prepares for 

the invoices and client orders. To understand the 

process, a brainstorming session with the process 

owner was done. When the online sale is taking 

place, the seller introduces the item along with an 

assigned lot number. With this lot number, the seller 

begins to call out the lot number, and if the clients 

are interested in the item, they will comment with the 

lot number. The seller has an employee monitoring 

the comments and notifying the seller when an item 

has sold out. After the online sale ends, the seller 

watches the online sale video to check the comments 

and prepares the invoice to send it to the client. Once 

the invoice is sent to the client and payment is 

confirmed, the seller prepares to ship the order.  

After analyzing the process, it was deduced that 

one area where the seller can make better use of time 

is when he sees the video to make the client list. The 

average run time of the Garage Sale is two hours, 

with some running up to four hours. This means that 

the average time the seller spends on re-watching the 

video is at least two hours. This does not include the 

times the video has to be stopped and checked to 

verify what the client ordered. The seller may take 

up to a day to complete the invoices based on this 

process. This is a tedious and exhausting process for 

the seller because he does not enjoy it, and it takes 

time from other potential business plans. An 

improvement to this step will be beneficial to the 

owner and can be simple to implement.  

Improve 

After comparing each program and its uses for 

the process, it is concluded that the best software for 

this process is still Factusol. The fact that certain 

steps can be made easier with this program, like 

sending invoices directly without exiting the 

program, export the documents in either PDF or 

Word, and the fact that it can handle multiple 

businesses, makes it the ideal program for the 

process owner. What can be done is maximizing the 

use of the program by studying the different features 

that are necessary for completing the process. An 

implementation plan was constructed to help the 

owner understand the different options the program 

Factusol can bring to help making the invoices. 

Table 5 shows the implementation plan for the key 

features recommended. 

Storing client information in the program is an 

easy step when the program has the “Client” 

command, where the seller can either create a new 

client contact or search for an existing contact when 

creating an invoice. Storing product information and 

number can help with the way the Garage Sale 

exhibits the products. Since a lot number is assigned 

to the product before selling it, that lot number can 

be added to the product information feature in 

Factusol, as well as the product name and specifics.  

 



Table 5 

Factusol Key Features Implementation Plan 

 

Finally, the last feature to implement will be 

linking the company email to the program. This 

means that as soon as the seller finishes the invoice, 

the program can send the invoice to the client via 

email without exiting the program.  

Another possible solution for the process is 

implementing a Standardization with the orders. 

When the Garage Sale is taking place, the seller can 

hire a person who can list the orders based on the lot 

number assigned by the seller. Having a new 

employee means that costs will increase, but the 

seller will have saved time not checking the video 

when the sale ends. Based on the current market, the 

seller could pay upwards to $30 to the new employee 

to stay during the Garage Sale (which is anywhere 

between 1 to 3 hours), have access to the Facebook 

Live platform and tabulate client orders that come up 

during the online sale. This investment could save 

the seller at least two hours when making the 

invoice. If the list is done after the Garage Sale ends, 

the seller can then make the invoices directly without 

looking at the video. Table 6 shows the list the new 

employee will fill out while the Garage Sale is 

running.  

Table 6 

Garage Sale Client Order List 

  

This table will be one of the tools used by the 

new employee. In the table, the employee will enter 

the lot number assigned by the seller to identify the 

product, the number of clients who ordered the 

product, and a comments section for reference 

purposes. This comment section will be used if the 

employee has any questions with either the lot 

number or customer order.  

A new process map (figure 4) was developed to 

identify the steps necessary for the employee to 

complete his/her work. With this process map, the 

employee can help the seller make invoices faster 

and time is saved by implementing a new worker to 

system, even though the process was designed to be 

managed by one person. The time saved can then be 

used to handle other aspects of the business and the 

other business ventures the seller manages.  

 
Figure 4 

New Employee Process Map 



Control  

When the improvements are set in place, the 

Control phase will help regulate them. Once the 

seller decides to implement the suggested 

improvements, they will be used for two weeks. 

Since the seller organizes an average of two Garage 

Sales per week, it would be good to see if the new 

employee system will help in making the invoices 

get processed faster. Due to the COVID-19 outbreak, 

a lot of this process has been discussed over the 

phone and by text messages; therefore, face-to-face 

meetings have not taken place and the 

implementation has been put on hold until the 

pandemic is over. 

When the system is implemented, it will be of 

great help to provide the new employee guidelines 

for the tasks he/she must complete to help the seller. 

These guidelines will remind the employee of the 

important aspects of the process. The guidelines are:  

1. The employee must reach the area where the 

Garage Sale is taking place, which is usually the 

seller’s property.  

2. After the employee arrives, he/she must prepare 

the number of orders to be fulfilled by the seller. 

If the seller is selling 10 products, then the seller 

must accommodate 10 products on the table to 

be sold. This must be done before the Garage 

Sale starts, to decrease errors and time spent. 

3. When the Garage Sale starts, the employee must 

set a stopwatch to the exact time the sale started.  

4. During the Garage Sale, the employee must 

monitor the comments clients write during the 

live sale. As soon as the seller displays the lot 

number, the employee must tabulate the clients 

who are interested in purchasing the product.  

5. If at any time, the employee was unable to write 

down the whole client list or if the seller decides 

to sell more product than stipulated, the 

employee must write down the time at which the 

sale took place. 

6. After the Garage Sale ends, the employee must 

go over the list to check if there are any 

comments on the client list. If there are 

comments, the employee must check the video 

at the time when the sale took place and correct 

any mistake or fill in the information that was 

missing on the list. 

7. Once the list is verified by the employee, it is 

then handed to the seller to process the invoices.  

When the guidelines are set up and the 

implementation plan for the accounting program is 

being used, a study will be conducted to measure the 

difference in time elapsed without the new process 

versus time elapsed with the new process. 

CONCLUSION 

A DMAIC cycle was used to understand and 

analyze the way this business was operating its 

online Garage Sale. The Garage Sale had a lot of 

steps to complete, so in the Define phase, a project 

charter was constructed to identify the scope of the 

project. After the project charter was completed, a 

SIPOC diagram was used to capture information 

regarding the process. On the Measure phase, a 

process map was done to see which area of the 

process can be changed. In the Analyze phase, an 

FMEA table was used to identify which problems 

can cause the most damage to the business. Based on 

the study done in the Measure and Analyze phase, it 

was decided that the area where an improvement 

could be made was in the invoice preparation 

process. After the area was identified, a study was 

done to compare the different accounting programs 

that could be used for this business and the result was 

that the program currently used by the process owner 

was the most efficient for the process. After 

analyzing the programs, a study was done to analyze 

the benefits of having an employee to help in the 

client order processing. For the Improve phase, an 

Implementation Plan was constructed to help the 

process owner understand key features in the 

program currently used, and a table was done for the 

new employee to use when the seller is selling the 

product online. Along with the table, a new process 

map was done to help the employee with steps he/she 

must take to help the process owner. Finally, in the 

Control phase, guidelines were implemented to help 

the new employee with the process created in the 



Improve phase. Also, a checkup of the new process 

will be made two weeks after the process is 

implemented to ensure that it is working and that 

there is a change in how the invoices are being sent. 

Research Limitations 

Since there is a COVID-19 pandemic happening 

right now, there were some limitations. Regular 

meetings with the process owner had to be done by 

telephone or text messages instead of face to face. 

The nature of the outbreak has caused the way 

business is done to change to prevent further 

contagion. Because these changes had to come first, 

the process owner could not accept the 

recommendations in this study and had to continue 

conducting business the same way as before.  

Future Projects 

For future recommendations, the new employee 

can take on more tasks, like helping the seller 

construct the invoice so that the orders can be 

processed faster. Another recommendation would be 

to create an SOP, or Standard Operating Procedure, 

to tabulate every step done by the seller when using 

the program and to tabulate the process done by the 

new employee. The SOP will help the process owner 

by guiding him/her and any other employee or 

volunteer through the invoice process while gaining 

time for other areas.  
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