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Abstract 

Despite the adoption of Six-Sigma in different service sectors, its application in the Sales function of a Technology-based 

Start-up has not been explored. This paper deploys an action research-based study methodology and conducts a thorough 

analysis of a Technology Start-up company in Indonesia, using Six-Sigma principles and the Define-Measure-Analyse-

Improve-Control (DMAIC) approach. Statistical validation of the causes of problems helped to formulate a strategy that 

may have otherwise not been possible. The results of the study and proposed solutions confirm the potential benefits of 

adopting Six-Sigma in the Sales function of technology start-ups to reduce, particularly, customer waiting time. The 

novelty of this research lies in the fact that it applies Six-Sigma in a transactional process such as sales, which earlier 

studies have not explored in depth. This paper can be employed as a reference for organisations to undertake and guide 

specific process improvement projects similar to the one presented. 
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1. Introduction 
Recent technological revolutions have led to the growth of technology-based start-up companies 

around the world. These ventures in the early stage of development are changing the traditional 

concept of doing business based on technology-driven approaches (Skala, 2019; Lameijer et al., 

2021). Apart from the technology’s role in start-up companies, sales and distribution strategies are 

still a major part of this sector, thus it is crucial to establish an appropriate sales execution strategy 

to help these firms bring products or services to market efficiently and effectively (Feinleib, 2011; 

Gilbert and Davies, 2011). However, developing a viable sales strategy turns out to be a challenge 

for many start-ups (Skala, 2019). Some start-ups focus aggressively on their sales strategy before 

they have figured out how to make products or services profitable (Feinleib, 2011) while others 

overlook the importance of the sales strategy (Gilbert and Davies, 2011). For the latter case, it 

substantially affects the continuity of sales execution processes, including customer service speed 

and customer waiting time, which is closely linked to customer satisfaction (Cohan, 2019). 

 

During the last decades, different quality management concepts, including Total Quality 

Management (TQM), Six-Sigma and lean thinking, have been applied in many different contexts 

to resolve quality problems (Yadav et al., 2020; Dieste et al., 2021). In particular, the Six-Sigma 

methodology can be applied in a wide range of areas, including both manufacturing and service 

industries (Antony, 2004a; Chiarini, 2013). It was developed to help companies deal with issues 

such as waiting time and improve customer value. Six-Sigma focuses on defects prevention through 

the identification and elimination of errors in business processes by using statistical modelling and 

empirical methods (Chen and Lyu, 2009; Pyzdek and Keller, 2014). Moreover, it also targets to 

reduce cycle time and operating expense, improve productivity, and better respond to customer 

expectations (Karout and Awasthi, 2017). 

 

Since its creation in Motorola in the 1980s (Antony, 2006), Six-Sigma has been widely adopted in 

the manufacturing sector (Srinivasan et al., 2016; Ben Ruben et al., 2017) and its application has 

been successful to reduce waiting time (Muralidharan, 2015) and increase customer satisfaction 

(Patel, 2017). Recently, the scope of Six-Sigma has expanded/evolved to the service sector and 

business functions such as sales and marketing (Antony, 2004b; Madhani, 2017; Lameijer et al., 

2021). Thus, the suitability of the Six-Sigma application to improve sales activities in general and 

reducing/eliminating the causes of waiting time in sales processes is relevant as it provides a 

systematic solution for such quality problems. According to Antony et al. (2020) research in Six 

Sigma in SMEs and start-up enterprises should also be expanded as its implementation remains 

very challenging for the firm, but would be rewarding if implemented properly. 

 

In this scope and by following an action research-based approach, this paper aims to achieve the 

following research objectives: 

 

• Analyse the current state of the literature regarding the application of Six-Sigma in sales 

processes and Start-up companies. 

• Deploy Six-Sigma principles and tools to improve the sales process of a Technology Start-up 

company. 

• Utilise the DMAIC improvement cycle as the core problem-solving approach to improve the 

sales process of a Technology Start-up. 

 

To achieve these objectives this research first reviews previous studies about Six-Sigma’s 

application in the marketing and sales functions. Then, an action research-based study is deployed 
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within a Technology Start-up based in Indonesia that aimed to improve its business performance, 

earn a considerable market valuation, and compete on an international level through efficient sales 

activities and minimising customer waiting time to enhance customer satisfaction. These issues 

were identified as critical by the company analysed. 

 

This research and its contribution are novel as to the best of the authors’ knowledge no in-depth 

study has been previously conducted regarding the application of Six-Sigma in the sales process of 

Technology related Start-ups. Thus, this research fills this gap by using Six-Sigma for business 

improvement in technology start-up companies by expanding the spectrum of Six-Sigma 

implementation in the service sector, specifically in the Sales function of Technology-based Start-

up companies. The analysis confirms that Six-Sigma techniques can be effectively utilised to solve 

problems in the Sales function. Additionally, this study can trigger interest among other technology 

start-ups to adopt statistical modelling methods such as Six-Sigma for business improvement. 

 

2. Literature Review 
Six-Sigma is described as a data-driven approach to improve business processes (Alblooshi et al., 

2020) by reducing variability (Patel, 2017). Cudney and Agustiady (2017) state that the sigma level 

refers to the process capability of a company that “represents the number of standard deviations 

between the centre of a process and the closest specification limit”. In other words, it is principally 

a strategy that aims to reduce defects and errors in all processes that are critical to the customer 

(Garza-Reyes et al., 2016). 

 

Many companies have utilised Six-Sigma to drive improvements and strive for excellence in quality 

standards and customer satisfaction (Alkunsol et al., 2019), specifically in manufacturing sectors 

for reducing defects (Ben Ruben et al., 2017). Its adoption has now evolved further in service 

sectors (Shamsuzzaman et al., 2018) and the medical industry (Sunder et al., 2020). Although the 

concept of Six-Sigma was developed/adopted, initially, in the manufacturing sector, it is essentially 

a process improvement approach that can be used in diverse business areas (Jirasukprasert et al., 

2014). These could include improving on-time delivery (Mishra and Rane, 2019), reducing cycle 

time for hiring and training new employees (Mehrjerdi, 2013), reducing the complaint resolution 

time across information technology organisations (Gijo et al., 2019), improving the average order 

fulfilment lead time for sales orders (Shamsuzzaman et al., 2018), or improving software quality 

(Karout and Awasthi, 2017). 

 

The most important concept of Six-Sigma is a structured problem-solving approach that contains a 

five-phase improvement cycle, i.e. Define, Measure, Analyse, Improve, and Control (Garza-Reyes 

et al., 2016; Madhani, 2017). Utilising DMAIC to systematically approach/tackle problems helps 

to identify/resolve the root causes (Karout and Awasthi, 2017; Garza-Reyes et al., 2018) through a 

set of tools and techniques in each stage (Shamsuzzaman et al., 2018). 

 

Historically, Six-Sigma has been prevalent in the manufacturing sector (Antony, 2006) and recently 

its adoption in the service sector has been also observed (Lameijer et al., 2021). However, its 

application in sales processes has not received much attention (Salzarulo et al., 2012; Antony et al., 

2016; Sangabriel-Guillen et al., 2017) since there are limiting factors that can reduce its spread (e.g. 

difficulty in gathering and measuring data) (Chakrabarty and Tan, 2007). This paper addresses this 

gap in the scholarly literature. Many scholars question the ability of Six-Sigma to enhance sales 

and/or marketing processes. Pestorius (2007) and Madhani (2017) argue that there is a huge 

potential in applications of Six-Sigma, although transactional processes such as sales are considered 
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to be one of the most challenging areas for Six-Sigma implementation. They argue that this 

challenge exists due to the difficulty to identify appropriate projects as there are fewer process 

variables that can be controlled. Salzarulo et al. (2012) contend that Six-Sigma’s application in the 

marketing activities of a basketball sport event boosted the attendance number. Moreover, Oliya et 

al. (2012) found that Six-Sigma could assist in the improvement of a bank’s sales and marketing 

process. Likewise, the adoption of Six-Sigma to increase operating and financial performance, in 

Swink and Jacobs' (2012) study, was incidentally associated with the improvement in sales growth. 

 

Furthermore, the study conducted by Lee (2014) also confirms the usefulness of Six-Sigma to 

improve marketing and control the sales of a service company. Similarly, Antony et al. (2016) 

demonstrated that Six Sigma’s application in Indian companies brought progressive improvements 

in sales, marketing, finance and other transaction-related processes. Sangabriel-Guillen et al. (2017) 

exhibited Six-Sigma projects as a value driver for sales and marketing in the soft drinks bottling 

industry. Scholarly research with empirical evidence suggests the potential of Six-Sigma utilisation 

in sales and/or marketing. 

 

Technological advancement is immersed in almost all types of businesses and has transformed 

every aspect, including the way companies operate and carry out business activities (Nadeem et al., 

2019). Such growth in technology and its adoption at a wide scale has led to the 

emergence/development of new start-ups, specifically operating in the technology sector. Such 

companies perform an important part in driving innovation (Hathaway, 2013). Nevertheless, like 

any other type of firm, Technology-based Startups also face several challenges as they also have 

limited resources, especially limited funds and budgets (Skala, 2019). Constrained with the 

limitations, start-ups must remain creative and innovative to both develop their specific 

product/services (Gilbert and Davies, 2011) and a strategy to enter the market with a unique and 

distinct approach. Due to the product/service being the major deliverables of the business, the focus 

remains on ensuring creativity and innovation in that and thus preventing them from considering 

the importance of how to deliver the products or services to market more efficiently and effectively. 

In other words, the majority of start-ups fail to reflect on their sales execution strategy to deliver 

value for customers as they focus more on being creative/innovative in their products/services. This 

is one of the many aspects where Six-Sigma principles and tools can be useful for start-up 

companies to improve their sales and marketing functions (Madhani, 2017; Lameijer et al., 2021). 

The correct adoption and implementation of Six-Sigma could enhance quality standards and 

customer satisfaction through the sales function of start-ups, as they need economical solutions for 

the achievement of superior quality to the customer (Patel, 2017). However, implementing Six-

Sigma is still a huge challenge for start-ups and SMEs, but the benefits can be many. Antony et al. 

(2020) identify this emerging trend as a novel path for further research. 

 

To sum up, previous studies largely overlooked (a) the implementation of Six-Sigma principles and 

tools to improve sales processes; and (b) the deployment of the DMAIC approach in a Technology 

Start-up context. These are research gaps that have not been extensively addressed in the Six-Sigma 

academic literature. 

 

3. Methodology 
Multiple Six-Sigma tools were utilised in the present research under the five phases of the DMAIC 

approach to investigate errors/mistakes in the process and to offer potential solutions to reduce 

waiting time within the context of a technology Start-up organisation, see Section 4. Similar to the 

works conducted by Krueger et al. (2014), Zhang et al. (2015), Garza-Reyes et al. (2016), 
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Swarnakar and Vinodh (2016), and Noori and Latifi (2018), this study followed the traditional 

DMAIC structure (see Figure 1). 

 

Once the DMAIC framework was designed, the Six-Sigma methodology was applied in the firm 

under analysis. This led to empirical research for which the most appropriate research 

methodologies are case study or action research (Shadish et al., 2002). Recently, the use of a single 

case study has been well accepted as a valid research approach (Garza-Reyes et al., 2016). 

However, the action research approach is considered as a more valid research method, especially 

when conducting continuous improvement projects (Dey et al., 2015; Gutierrez et al., 2015; Garza-

Reyes et al., 2016). 

 

This study required the researchers to closely manage and track the deployment of the proposed 

Six-Sigma and DMAIC methods and the improvement project. Action research is the appropriate 

research method for investigating and generating practical solutions with the participation of 

representatives from the case companies in the research process (Prashar, 2020). The participation 

of the researchers was essential to lead and support such implementation and management 

(Gutierrez et al., 2015). Thus, action research was considered the most suitable methodology to 

carry out this study. The action research approach also guaranteed that the application challenges 

of the Six-Sigma framework were overcome with direct help from the researchers (Gutierrez et al., 

2015). For this study, the action research approach proved to be a valuable method to test the Six-

Sigma implementation and draw conclusions regarding its effectiveness (Garza-Reyes et al., 2016), 

while analysing the root causes of the waiting time in the onboarding stage (i.e. set-up the merchants 

on the company’s platform) in the studied sales process. 

 

Define

Measure 

Analyse

Improve

Control

Define the current process that needs 

improvement based on voice of 

customers

SIPOC; Operational definition; 

Voice of customers; Critical to 

satisfactions; Project charter

Collect data from the current process 

to understand the baseline 

performance of the process

Identify potential causes of the 

problem and validate them to obtain 

the root causes

Generate solutions and formulate an 

implementation roadmap based on the 

identified solutions

Propose a set of control mechanism to 

sustain the improvement changes

Data collection plan

Normality test

Process capability

Process flow chart

Cause-and-effect diagram

Gemba investigation

Hypothesis test

Prioritisation matrix

Implementation roadmap

Action steps

Poka-yoke

Standard operational procedure

Control chart

Six Sigma 

Methodology Main activities Tools

 
 

Figure 1. DMAIC framework and Six-Sigma tools. 
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As part of the action research approach, the DMAIC methodology was employed simultaneously 

with several Six-Sigma tools as illustrated in Figure 1. This practical approach provides a structured 

method to solve a problem and achieve business improvement (Madhani, 2017). Furthermore, this 

methodology is also essential to analyse variation in waiting time (Gijo et al., 2014), which is in 

line with the concern of this study. 

 

4. Overview of the Organisation’s Background 
The company selected for the study is a Technology Start-up (hereafter referred to as XYZ 

Company) with its headquarters based in Indonesia. The XYZ Company was established in 2010, 

offering on-demand transport for customers. In 2015, the company extended its business services 

by introducing a mobile application platform. With continuous growth and expansion, presently 

the company operates in over 50 cities across South-East Asia. It provides its services through a 

digital application, offering more than ten products of on-demand services, including motorcycle 

taxis, food delivery services, digital payments, shopping, delivering items, and other additional 

services. Among all the services, ordering and delivering food has become the most popular. The 

main clients of this product are restaurants that want to become a merchant and offer food delivery 

services using the platform of the XYZ Company. This merchant is called “partner” and once 

registered on the mobile application of XYZ Company, they can be easily found by millions of 

customers. Afterwards, customers order foods from registered restaurants using the company’s 

apps. 

 

The scope of this research concentrated on analysing the food delivery service within the regional 

partners based in a certain region of Indonesia. This referred to the requirement of the company 

itself and also the reports of the problems that their merchants were facing in waiting time within 

the onboarding stage (one part of the sales process), which delayed the overall sales activities. 

 

4.1 The Sales Process 
One of the most critical steps towards a profitable and sustainable food delivery business is 

acquiring more partners, which can be achieved by increasing sales activity (Upadhyay et al., 

2019). In this regard, a sales team plays a vital role as they are responsible for bringing in new 

clients and maintaining good relationships with them. To increase sales activity, a significant step 

is to ensure the efficiency of the sales process so the company can shorten the sales cycle and 

accelerate time to revenue (Hase and Busch, 2018). 

 

Company XYZ had the following three major stages in the sales process: 

• Prospecting: this initial step involves the identification of potential buyers (merchants), then 

shortlisting the list to convert them from potential customers to current customers. This step 

includes developing a database of merchants and communicating with them to build rapport. 

• Onboarding: afterwards, the sales team continue to work with the merchants to get them set 

up on the company’s platform. The merchants fill in a form sent to their email, or they register 

directly in the office. Thereafter, the contract documents are signed with the merchant. Then, 

all the information is forwarded to the sales support team for final checks and content division 

as a requirement for the platform setting. The sales team perform the merchants' onboarding 

manually and manage their data via spreadsheets in Microsoft Excel and Google Sheets. 

• Following-up: as a final step, the merchants will be informed about the account activation. The 

sales team still stay in contact with the merchants and provides after-sales support. 
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4.2 The Problem Faced by XYZ Company 

The company’s records and historical data indicated that the firm was struggling with waiting time 

problems in the onboarding stage of the sales process. In this case, the new merchant application 

ranged from 30-50 applications/day. However, since the sales team also performed the onboarding 

manually, the waiting time for getting the contract process completed was higher than normal. This 

problem was critical not only for sales efficiency but also for other divisions in the firm, such as 

the sales support and content division, which needed inputs from the onboarding stage to design 

and set up the platform so the merchant could start their business with Company XYZ. Therefore, 

the onboarding stage was selected for Six-Sigma application. 

 

5. DMAIC Cycle Application 
As discussed in Section 4.2, the merchant’s waiting time at this stage had been a critical issue for 

sales efficiency. According to the firm, this was one of the main causes of the decrease in customer 

satisfaction. In this section, a Six-Sigma problem-solving methodology, DMAIC is deployed to 

identify and reduce/eliminate the causes that contributed to increased waiting time for the merchant. 

This section presents the five phases of the DMAIC methodology adopted for this research (see 

Figure 1), elucidating a detailed analysis under each phase. 

 

5.1 The Define Phase 

In this phase, the first step was to form the project team that would carry out all the steps under the 

DMAIC methodology. Once the project team was formed, they then embarked on scoping the 

project, identifying improvement opportunities, as well as clarifying the project outlines and goals 

(Arafeh et al., 2014; Karout and Awasthi, 2017). 

 

5.1.1 Team Formation 
A team of three people was formed, comprising a senior account executive (responsible for the 

entire sales process), an experienced front-line sales staff (responsible for the onboarding stage), 

and an improvement project facilitator. The facilitator served as the project leader to bring Six-

Sigma expertise/improvements. The two employees had basic knowledge about Six-Sigma and 

were familiar with statistical tools. 

 

The top management of Company XYZ showed a positive involvement in the project, which is 

crucial for the success of improvement initiatives (Shamsuzzaman et al., 2018) and can multiply 

the positive effects at all levels in the organisations (Gijo et al., 2019). 

 

5.1.2 Project Scoping 
The project scoping defines the boundaries and helps concentrate the efforts on the core purpose to 

adequately achieve the desired results (Patel, 2017). Since the company received a series of 

complaints from dissatisfied merchants about waiting time in the onboarding process, the research 

scope was limited only to the onboarding stage of the sales process. The onboarding stage included 

the activities of issuing registration numbers, calling merchants as per turn, entering data into the 

system, creating a contract, and placing orders. Moreover, addressing the waiting time issues was 

of strategic importance for the company as it directly impacted the efficiency of the overall sales 

activities to expand market share and generate more profit. 
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5.1.3 SIPOC (Supplier-Input-Process-Output-Customer) Diagram 
To obtain a detailed understanding of the process/steps involved, and their flow, to achieve the 

desired outputs, it is vital to have a clear understanding of the big picture of the process (Pyzdek 

and Keller, 2014). For this purpose, a SIPOC (Supplier–Input–Process–Output–Customer) diagram 

was created, as illustrated in Figure 2, to create a high-level map of a process that helps in defining 

boundaries and identifying processes requiring improvements (Gijo and Scaria, 2014). 

 

 

Suppliers  Inputs  Processes  Outputs  Customers 
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form 

 Fill in 

registration 
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 Submit 
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documents 
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and 
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data in the 

system 

 
Merchant’s 

database 

uploaded 

 

Sales Team 
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contract 

documents 

 

 

 

 

         

Merchants 
 

Contract 
 Sign the 

contract 

 
Contract signed 

 
Merchants 

         

Sales team 

 
Marchant’s 

order 

 

Place order 

 

Order entered 

 Sales 

support 

team 
         

 

Figure 2. SIPOC diagram for onboarding stage in the sales process. 
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As seen in Figure 2, the onboarding stage starts with the front-line staff issuing a registration 

form/number for merchants. Merchants then fill in the registration form and submit with the identity 

documents, as well as outlet documents such as food photos, menu details, and menu price. The 

submitted documents are checked by staff and if all the information provided is adequate, the 

information is then entered into the system. Following this, a contract is created and given to the 

related merchant. Finally, the process ends when the merchant signs the contract, and the order is 

forwarded to the sales support and content division for further processing. 

 

5.1.4 Operational Definition of Waiting Time 
To investigate the merchant’s waiting time issue, it was essential to develop an operational 

definition for the waiting time. The project team concluded that the time from when the merchant 

fills in the registration form until the time the merchant signs the contract would be defined as 

‘merchant waiting time in the onboarding stage’. Consequently, the time when the staff issued the 

registration number and placed the order to the corresponding division were excluded from waiting 

time. 

 

5.1.5 Voice of the Customer 
It is essential to understand customer’s needs and perceptions of value to deliver the right 

products/services (Patel, 2017). For this purpose, Voice of the Customer (VOC) expressing their 

requirements at all levels (Cudney and Agustiady, 2017) were examined to support the 

improvement initiatives. This VOC should be translated into specific elements within the process, 

so the company could identify areas to be improved based on the customers’ point of view 

(Chakraborty and Tan, 2012). These values were indicated as critical to satisfaction (CTS) and had 

a direct effect on the process output. 

 

The VOC was formulated based on customers’ complaints regarding the onboarding process, which 

were obtained through phone calls, emails, and/or direct visits to them. An increase in customer 

complaints for the last three months further affirmed the lack of efficiency and effectiveness of this 

process. Since the complete information regarding the customer complaints history was 

confidential information, the selected VOC used in this project was derived from the results of 

meetings with staff which had been approved by the Regional Sales Manager. Next, the VOC was 

transformed into CTS. 

 

The merchant’s waiting time indicated the value in the process that needed to be improved 

according to the customers’ standpoint. As the waiting time could impact the process output, which 

was the contract, it was considered as CTS and measured by the time from filling in the registration 

form until signing the contract, which was specified to be 20 minutes. Defect definition was 

described as the waiting time to be more than 20 minutes. 

 

5.1.6 Project Goal 
After identifying the problem and defining the CTS, the project team, in consultation with the 

Regional Sales Manager, formulated the project’s goal, which was ‘to reduce the merchant waiting 

time in the onboarding stage to less than 20 minutes’. The 20 minutes target was set based on the 

requirement of the manager in the company. Additionally, since waiting time problems were also 

the result of unclear procedures, another goal was ‘to create a standardised, documented, and 

repeatable onboarding process’. 
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5.1.7 Project Charter 
Finally, a project charter was created to capture and summarise all necessary details of the project 

(Gijo et al., 2014), to constitute the documented conclusion of the Define phase. The project charter 

presented in Table 1 was used as a guide for the team. 

 

 
Table 1. Project charter. 

 

Project Title Reducing waiting time in the onboarding stage in the sales process 

Business case 

• The onboarding stage is very critical to sales efficiency. 

• Early onboarding process means faster set up of the platform for the merchants. 

• Performing a streamlined onboarding process leads to higher customer satisfaction and increases sales 

activities that affect the business bottom line. 

Problem 

statement 

Customers perceive that they wait too long in the onboarding stage to get the contract. This indicates that there 

is a lack of service in this process which results in an increase in customer complaints for the past three months.  
Project scope The onboarding stage in the sales process 

Project goals To reduce waiting time in the onboarding stage to less than 20 minutes  

Primary metric Merchant waiting time (minutes) 

CTS Merchant waiting time in the onboarding stage 

Project team 

(i) A senior account executive 

(ii) An experienced front-line staff 
(iii) The researcher 

Expected 
benefit 

• Reduction of waiting time in the sales process 

• Reduction of merchant complaints 

• Improved customer satisfaction 

 

5.2 The Measure Phase 
The main objective of this phase is to gain a deeper understanding of the baseline performance of 

the current process by making a necessary measurement (Shamsuzzaman et al., 2018). Merchant 

waiting time was the primary data collected since it was the main CTS of this project. Afterwards, 

this data was used to evaluate the current performance of the process through statistical analyses. 

 

5.2.1 Data Collection 
The waiting time recorded in this research was classified as continuous data (measured in minutes) 

which meant data that could be recorded as an infinite number with decimal points (Patel, 2017). 

The data was collected over 11 working days (Monday to Friday), which resulted in a sample of 

145 orders being observed (see Appendix A). The sample was considered to be representative of 

the ongoing process and sufficient to be analysed further as statistical analyses require a minimum 

of 30 samples to result in a normal distribution. Normally distributed data was significant in this 

study to ensure that counterfeit results did not occur (Saunders et al., 2016). Furthermore, since the 

data would be statistically analysed to evaluate the baseline performance (i.e. process capability), 

the preferred sample size was 100 observations (Montgomery, 2007), thus the data obtained was 

considered to be adequate for this study. 

 

5.2.2 The Baseline of the Process 
The baseline of the current process was established by evaluating customer requirements against 

the current process (Patel, 2017). To do this, process capability was employed since it provided a 

method to determine how well a process complied with customer expectations (Cudney and 

Agustiady, 2017). In this project, a process capability analysis of merchant waiting time was 

conducted to check whether it met the required (i.e., agreed) waiting time. 
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Based on this information, a normality test was performed to check the distribution of the waiting 

time and a control chart was utilised to ensure that the waiting time stayed within control limits 

(Garza-Reyes et al., 2016). Once these two conditions were fulfilled, a process capability analysis 

was conducted. 

 

5.2.3 Normality Test and Control Chart 
The collected data were first tested for normality to determine the distribution of the waiting time. 

This test was formulated as a hypothesis testing: 

 

H0: The data is normally distributed 

H1: The data is not normally distributed 

 

The test was performed at α = 0.05 or 95% confidence interval using the Anderson-Darling 

normality test with the help of Minitab 18 statistical software (see Figure 3). The results indicated 

that the data was not normally distributed as the p-value was less than 0.05. This means that the 

null hypothesis was rejected. Consequently, the Box-Cox transformation was tried for transforming 

the data into normally distributed data. This transformation was chosen because it was the most 

widely used technique for transforming data in the Six-Sigma approach (Pyzdek and Keller, 2014). 

 

 

 
 

Figure 3. Normal probability plot for waiting time data. 

 

 

Thereafter, the data were subjected to a control chart to ensure that the process was under statistical 

control (see Figure 4). Since the sample data in this study was obtained from individual 

measurement, the I-MR control chart was employed because in such a situation the control chart 

for individual units was worthwhile (Montgomery, 2007). After having the normally distributed 

and in statistical control data, the process capability analysis was conducted. 
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Figure 4. Modified I-MR chart for waiting time data. 

 

 

5.2.4 Process Capability Analysis 
Process capability is one of the most common techniques in service organisations to analyse/decide 

whether the process is capable of meeting requirements (Antony, 2004a; Pyzdek and Keller, 2014). 

It is expressed using a process capability ratio or “Cpk” value. If the value is lower than 1.33, the 

process is not capable of meeting expectations, and if Cpk is more than 1.33, it can be concluded 

that the process is capable to fulfil specification limits. Accordingly, the process capability of the 

transformed waiting time data was computed to discover the actual state of the process as shown 

in Figure 5. 

 

It was found that the onboarding process was not capable of meeting customer requirements since 

the index value Cpk was less than 1.33. Moreover, 72% of the observed data was more than the 

upper specification limit. This meant that more than half of the waiting time did not meet the agreed 

specification. This confirmed the long waiting time problem faced by the case organisation and 

hence suggested that there was a need for improvement in the baseline performance of the process. 
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Figure 5. Process capability analysis of transformed waiting time data. 

 

 

5.3 The Analyse Phase 
After measuring the onboarding stage, the analyse phase focused on investigating the causes that 

specified the selected CTS behaviour as well as organising and validating these potential causes 

(Sin et al., 2015). 

 

5.3.1 Process Flow Chart of the Onboarding Stage 
A flow chart was prepared to visualise and better understand the detailed steps of the onboarding 

process sequentially (see Figure 6) as well as empirically confirming the problem faced by the case 

organisation. During the development of the flow chart, the team identified and listed the Non-

Value Added (NVA) activities: waiting for the merchant to fill in the registration form and waiting 

for the merchant to be ready with the required documents. However, in the end, the team agreed to 

classify these NVA activities into Essential NVA (ENVA) since these were necessary to perform 

the onboarding stage. 

 

It was then confirmed that the waiting time was the main ENVA, which seemed to appear in the 

process due to its nature. As a result of the ENVAs, the onboarding stage was getting delayed so 

that the merchant had to wait longer for the contract to be ready. Thus, the team devised a plan to 

address these ENVAs during the Improve phase of the study. 



Wartati et al.: A Six-Sigma DMAIC Approach to Improve the Sales Process of a …  
 

 

1500 | Vol. 6, No. 6, 2021 

Issue the registration 

number

Call merchants as per 

turn

Give the contract to 

the merchant for 

signing

Create contract

Place order

Start

Finish

Is all 

the information 

adequate?

Fill in the registration 

form 

Submit the registration 

form and required 

documents to the staff

Manage merchant s 

data to the system

Sign contract

ENVA 1ENVA 2

Verify the form and 

merchant s documents

Yes

ANo

A

MerchantsSales Staff

 
 

Figure 6. Process flow chart for the onboarding stage. 

 

 

Furthermore, the team decided to investigate each step identified in the process flow chart (see 

Figure 6) to identify potential causes for waiting time in the overall onboarding stage. For this 

purpose, a cause-and-effect analysis was performed. 

 

5.3.2 Causes and Effect Analysis 
To conduct the cause-and-effect analysis, a brainstorming session to identify all possible causes of 

waiting time was carried out, by involving all the team members. The brainstorming session drove 

the team members to exchange and develop ideas with each other (Garza-Reyes et al., 2016), and 

this resulted in a comprehensive cause-and-effect diagram (see Figure 7). 
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Figure 7. Cause-and-effect diagram for merchant waiting time in the onboarding stage. 

 

 

It was noticed that around 15 potential causes resulted in merchant waiting time. A plan was 

prepared to validate potential causes that did not have measurable data. The validation was carried 

out by observing the process for a specific period to decide whether the cause was a root cause or 

not. This validation through observation is generally termed as Gemba walk. On the other hand, 

for the potential causes which had measurable data, the validation was carried out using hypothesis 

testing. With all these details, the validation plan outlined in the third column of Table 2B was 

prepared for all the listed causes in the cause-and-effect diagram (Figure 7). 

 

5.3.3 Cause Validation using Gemba Investigation 
The project team repeatedly observed the process concerning these causes, for one week. 

Afterwards, the presence and the absence of the causes were recorded, and a decision was taken to 

characterise whether it was a root cause or not, referring to the frequency of potential causes that 

occurred during the observation. The results of the Gemba observation are provided in Table 2B. 

 

5.3.4 Cause Validation using Statistical Analysis 
According to the plan given in Table 2A, each potential cause that needed to be validated using 

statistical techniques was provided as follows. 

 

Lack of Concentration 

Compared to other sales activities, the onboarding stage consisted of many routine tasks which 

made the staff feel bored and difficult to concentrate. Based on information obtained from the staff, 

they perceived that their performance tended to decline after taking the lunch break. Therefore, it 

was agreed to validate “lack of concentration” by finding out whether there was a significant 

difference in onboarding duration (minutes) before and after lunch break (before and after 1 pm) 

by collecting data for a week. To do this, the following hypotheses were formulated: 

 

H0: μ before 1 pm = μ after 1 pm 

H1: μ before 1 pm ≠ μ after 1 pm 
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Before continuing further, it was necessary to conduct a normality test first so that the appropriate 

test procedure could be followed (Montgomery, 2007). This data was tested using the Anderson-

Darling normality test (see Figure 8). The result showed that the data was normally distributed 

because the p-value for both data was greater than 0.05. 

 

As the assumption of normality was met, and the data consisted of two independent samples, a two-

sample t-test analysis was carried out. Before performing this test, it was necessary to test the 

equality of variances of the two populations, so that an F-test was conducted for this purpose. The 

results of these tests are provided in Table 2A. 
 

 

(a) (b) 
 

Figure 8. Probability plot for the onboarding process before 1 pm (a) and after 1 pm (b). 

 

 

Table 2. Hypothesis test results. 
 

A) For lack of concentration 

F-test 
F-value F-critical Conclusion 

1.05 1.86 Equal variance 

Potential cause t-value t-critical Conclusion 

Less concentration - variation between 

onboarding duration (minutes) before and after 
lunch break (before and after 1 pm) 

-1.09 1.99 

Fail to reject H0: There was no significant difference 

between the onboarding process before and after 1 
pm 

 

B) For incorrect information from the merchant 

Potential cause Asymp. Sig. (2 tailed) Conclusion 

Inaccurate information from the merchant 0.007 

Reject H0: There was a significant difference in the 

onboarding process between merchants with an 

accurate response and inaccurate response 

 

C) For the slow process in middle-aged adults 

Potential cause Asymp. Sig. (2 tailed) Conclusion 

Slow process in middle-aged adults (36-64 years 

old) 
0.000 

Reject H0: There was a significant difference in the 

onboarding process between merchants less than and 

more than 35 years old 

 

Based on the results, the t-value was less than t-critical, hence it was concluded that there was no 

significant difference in the onboarding process before and after 1 pm. As a result, the lack of 

concentration was not included as a root cause of merchant waiting time. 
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Incorrect Information from Merchant 

When filling the registration form, the merchant was required to submit identity documents such 

as a copy of the national identity card, passbook, and taxpayer identification number. These 

documents were checked by staff to find out whether the information provided was accurate. If the 

information provided was inaccurate, the staff would ask the merchant to correct the data, which 

usually took time as the staff should explain again and wait for the updated information to be 

submitted. Consequently, the time needed to process the merchant who provided the correct 

information and the merchant who needed to revise the information would be different, hence 

became one of the potential causes of the problem. For this reason, it was decided to validate this 

condition by comparing whether there was a significant difference in onboarding duration 

(minutes) for each case. A hypothesis test was also designed to investigate this cause to test. 

 

H0: μ accurate response = μ inaccurate response 

H1: μ accurate response ≠ μ inaccurate response 

 

The collected data were tested for normality test (see Figure 9). It indicated that the data from the 

merchant who provided the correct information was not normally distributed as the p-value was 

less than 0.05. Nevertheless, since the p-value for the merchant who needed to revise the 

information was 0.307, greater than 0.05, the null hypothesis was accepted, indicating that the data 

for this type of merchant was normally distributed. Based on these results, it could be seen that the 

assumption in the parametric test was not fulfilled since one of the group data was not normally 

distributed. Therefore, a non-parametric test using the Mann-Whitney test was conducted. The 

test’s result is presented in Table 2B. 

 

(a) (b) 
 

Figure 9. Probability plot for the onboarding process with accurate response (a) and inaccurate response (b). 

 

 

Based on the result obtained, it was concluded that there was a significant difference in the 

onboarding process between merchants with accurate and inaccurate responses. As a result, 

incorrect information was considered as a root cause of merchant waiting time and thus it was 

analysed further in the Improve phase (Section 5.4). 
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Slow Process in middle-aged Adults 

The project team observed, with further confirmation from the case company, that merchants over 

the age of 35 years faced difficulty in following the process as they often were either not sure of 

the outlet’s information or even forgot and provided wrong information without realising how 

crucial it was to have accurate information such as address and other details of their 

products/offerings. Consequently, variation in merchant waiting time occurred with middle-aged 

merchants (36 to 64 years). 

 

To validate this cause, data were collected individually in the onboarding process from merchants 

younger and older than 35 years. A hypothesis test was formulated to test this cause. 

 

H0: μ less than 35 years old = μ more than 35 years old 

H1: μ less than 35 years old ≠ μ more than 35 years old 

 

Data were analysed using a normality test as illustrated in Figure 10. It was seen that all the p-

values were smaller than 0.05 for it to be considered as a not normal distribution. Therefore, a non-

parametric test was used and according to the Mann Whitney test results (see Table 2C), there was 

a significant difference between the onboarding process for merchants less than and more than 35 

years old. Therefore, the slow process in middle-aged adults was considered as another of the root 

causes. 

 

  

(a) (b) 
 

Figure 10. Probability plot for the onboarding process for merchants less than 35 years old (a) and more 

than 35 years old (b). 

 

 

After investigated all the potential causes as per the plan, the summary of validated results is 

presented in Table 3, and the solutions for these root causes were devised during the Improve Phase 

(see Section 5.4) of this project. 
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Table 3. Details of cause validation. 
 

No Cause Validation method Remarks Conclusion 

1 Interruptions Gemba Investigation Observed 17 times during week study Root cause 

2 Lack of concentration 
F-test, independent 

two-sample t-test 
There was no significant difference Not a root cause 

3 System issue Gemba Investigation 
Observed three times during week 

study 
Not a root cause 

4 Printer breakdown Gemba Investigation Not observed during week study Not a root cause 

5 Computer breakdown Gemba Investigation Not observed during week study Not a root cause 

6 No monitoring of the processing time Gemba Investigation Observed 16 times during week study Root cause 

7 Non-availability of stationeries  Gemba Investigation Not observed during week study Not a root cause 

8 Improper storage Gemba Investigation Not observed during week study Not a root cause 

9 Running out of form Gemba Investigation Not observed during week study Not a root cause 

10 Improper validation Gemba Investigation Observed 15 times during week study Root cause 

11 Slow process in middle-aged adults Mann-Whitney test There was a significant difference Root cause 

12 
Incorrect information from the 
merchant 

Mann-Whitney test There was a significant difference Root cause 

13 Data entry errors Gemba Investigation Observed once during week study Not a root cause 

14 Unclear procedure Gemba Investigation Observed 18 times during week study Root cause 

15 Untidy workplace Gemba Investigation Observed twice during week study Not a root cause 

 

5.4 The Improve Phase 
Based on the previous DMAIC phases and the results obtained from the various analyses conducted 

in such phases, this stage aims to generate solutions for root causes that are identified in the analysis 

phase and it is expected to improve process performance (Shamsuzzaman et al., 2018). For this 

purpose, two brainstorming sessions were organised. During the first one, the internal project team 

generated solution ideas for each of the root causes and in the second session these were further 

discussed with the content staff, sales supervisor, and managers to ensure their input/agreement 

with the proposed solutions. As a result, six solutions were identified as improvement suggestions. 

However, due to the time constraint and an unexpected event in the company, these solutions were 

not rolled out during the time of this research. For this reason, an improvement implementation 

plan with all necessary details was developed so the management and staff of company XYZ could 

deploy the plan in the near future. The suggested solution for the ENVA of waiting for the merchant 

to fill in the registration form was for the form to be provided by the security staff before the 

merchant reached the registration desk. Another solution consisted of the merchant being ready 

with the required documents to have the food photos and menu details submitted beforehand. The 

root causes of the cause-and-effect diagram are outlined in Table 4. Also, these solutions are shown 

as follows: 

 

(i) Assigning new roles for the security staff. 

(ii) Renewing outlet documents submission policy. 

(iii) Opening internship opportunities. 

(iv) Creating an issue log. 

(v) Designing a video-based training. 

(vi) Complying a fixed procedure. 

 

In agreement with the company, the solutions were set in order of priority and an implementation 

roadmap was formulated as a guide for the firm (see Figure 11). The roadmap plan is expected to 

keep the company focus on the things that matter, thereby the solution can be executed efficiently 

and effectively. 
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Table 4. Identified solutions for root causes. 
 

No / Root Cause / Brief description / Solution 

1 Interruption 
Frontline staff was interrupted to answer 
phone calls and handle questions regarding 

the invalid documents 

1. Hire interns to handle the phone calls, thus freeing the 

frontline staff to focus on the onboarding process.  
2. Ensure the merchant in the onboarding process 

submitting the accurate documents before forwarding 

them to the sales support and content division 

2 

No monitoring 

of the processing 
time 

There were no clear policies of the onboarding 
process, so the staff did not pay attention when 

some merchants were processed longer than 

others 

Create an issue log as a tool to record all the special cases 

and necessary issues in the process, and thus the 
awareness to monitor the processing time is increased 

3 
Improper 

validation 

The staff asked the merchant to revise their 

information after it has been entered into the 

system 

1. Provide training to enhance the skills and abilities to 

do the work per the established standard procedures, 

including how to properly validate the merchant’s data 

2. Initial document check to be done by the security staff 

to reduce the possibility of errors during validation 

4 

Incorrect 

information from 
the merchant 

The merchant provided inappropriate 

information in the registration form or 
submitted inaccurate supporting documents 

Trian Security staff to check documents to reduce the 

possibility of submitting inaccurate documents 

5 
Slow process in 
middle-aged 

adults 

These merchants find it difficult to follow the 

process since often they are not sure how to 
inform the address through google maps or 

even forgot and never noticed the importance 

of detailed address 

Hire interns to take over an “unintended event” primarily 
to assist the middle-aged merchant in completing the 

outlet information 

6 
Unclear 
procedure 

The staff usually adjusted the process with the 

merchants’ readiness and hence the process 

became unclear 

Comply with the fixed procedure, finish the work 
sequentially and avoid repeating the processes. 

 

 

 
Regional Sales Manager 

 
Regional Sales Supervisor 

 

Figure 11. Roadmap plan. 
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5.5 The Control Phase 
This last phase of DMAIC aims to monitor the process so it would sustain and remain under control 

(Karout and Awasthi, 2017). Like the Implementation phase, the Control phase has not yet been 

conducted during the time of this study. Hence, suggestions related to the control mechanisms were 

proposed to the company. In this project, the tools introduced as a control mechanism were Poka-

yoke, Standard Operational Procedure (SOP), and Control Chart. The reason to adopt these tools is 

discussed in the following sub-sections. 

 

5.5.1 Poka-yoke 
This tool is used to prevent unintentional errors from happening and/or from being repeated. There 

are two approaches used in this technique; the first is a control system, a mechanism used to stop 

the next process when unexpected errors occur; and the second is the warning system, a mechanism 

providing alerts or signals to prevent errors (Cudne and Agustiady, 2017). In addition, Poka-yoke 

can help to minimise the faults caused by human factors like lack of concentration, carelessness, 

forgetfulness, and misunderstanding (Kuvvetli and Firuzan, 2019). Since the identified root causes 

are of such nature, this solution would assist merchants and staff to be ready for an efficient and 

effective onboarding process by creating mistake-proofing strategies as follows: 

 

• No merchant goes through the onboarding stage with invalid documents. Hence, the security 

staff would review the required documents before giving the registration form to merchants. 

• The merchant’s information cannot be entered into the system without all mandatory 

information and submitted attachments (i.e., food photos and menu details). 

 

5.5.2 Standard Operational Procedure (SOP) 
This document ensures that the activities performed are consistent over time and thus help reduce 

process variation (Patel, 2017). This, in turn, not only increases productivity in the workplace but 

also minimises the possibility of missed steps that can impact the quality of delivered products and 

services. 

 

It was noted that company XYZ did not have a clear set of procedures to perform/complete the 

onboarding stage. Based on this situation, it was suggested that all the modifications in the process 

as a part of the improvement are documented through SOP. The SOP document contained 

consolidating work instructions for the onboarding stage, provisions in merchant services and 

support, and rules in filling the issues log. Afterwards, the newly established SOP was informed in 

two ways, the first one was printed on a banner and displayed at the workplace as a visual source 

of information. The second was published in the knowledge base of the company so that all 

divisions could access it. 

 

5.5.3 Control Chart 
The control chart assisted the team in recognising whether the processes stayed within processing 

time limits. This helped the company to pay attention to the processes and ensure that 

improvements made were stable over some time (Arafeh et al., 2014). Moreover, the information 

in the chart helped to distinguish between common and special causes of variations (Kuwaiti and 

Subbarayalu, 2017). Accordingly, once the causes are identified, necessary preventive actions can 

be taken to minimise these variations and improve the process. 
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The front-line staff were given the responsibility to record the onboarding time for each merchant 

and plotted the data on the control chart daily. The template for the control chart was prepared as a 

part of the issue log. Figure 12 was created to depict an instance of a control chart within and 

outside control limits respectively. This illustration can become a clue for the company to utilise 

the control chart as the monitoring tool. 
 

(a) (b) 
 

Figure 12. Control chart without special cause variation (a) and with special cause variation (b). 

 

 

In addition to this tool, a cause-and-effect diagram can be employed as a guideline in the 

brainstorming session to identify the root causes of the special causes discovered from the control 

chart, or a prioritisation matrix can be employed to examine which causes will be tackled first. 

Afterwards, it was also suggested to administer surveys after the pilot run to measure employees’ 

perception of the merchant waiting times post-improvement. Along with these mechanisms, 

organising a retrospective meeting to reflect on the results as well as to discuss difficulties and what 

needs to be improved were also advised. 

 

6. Discussion and Managerial Implications 
This study presents the deployment of Six-Sigma to reduce the waiting time in the sales process of 

a Technology-based Start-up company in Indonesia. Scholarly research presented earlier confirms 

that Six-Sigma implementation in transactional processes such as sales has proven to be challenging 

due to the difficulty to identify appropriate projects due to fewer process variables that can be 

controlled (Madhani, 2017). This research builds on previous research by focusing on/appreciating 

customer needs, by adopting the VOC tool, and effectively drive the team to select the right project; 

thereby contributes as one of the empirical evidences of Six-Sigma application in the sales area. 

 

Furthermore, the systematic Six-Sigma approach of the DMAIC framework provided an effective 

and efficient method for the case company to improve sales activities. The selection of the relevant 

and specific tools, such as a cause-and-effect diagram to analyse the potential causes of the problem 

and Gemba investigation to validate these causes, facilitated the project team in developing their 

creativity to solve the problem from a different standpoint. This finding is in line with Madhani 

(2017) study, which remarks that instead of suppressing creativity and lateral thinking in sales, the 

deployment of the Six-Sigma structured approach provides a process and framework to channel 

creative thinking. Therefore, the research demonstrates that the proposed Six-Sigma business 

improvement approach gives robust and structural guidance that can be adopted by the case 

company to minimise the merchant waiting time in the sales process. In sum, this study is in line 
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with the studies developed by Li et al. (2019), Muralidharan and Raval (2020) and Gijo et al. (2019) 

as this project helped to improve the process. 

 

Although this study shows fruitful results, it is not free of implementation challenges, specifically 

in the case of implementing the suggested solutions in the company. The least preferred 

improvement change, which is asking the staff to comply with a standard procedure, denotes that 

the sales staff found it difficult to follow the standard procedure to perform their job. This may be 

considered an inherent nature as previously indicated, the entrepreneurial atmosphere in sales 

typically resists standardised processes (Madhani, 2017). To overcome this challenge, top 

management in the company were convinced by referring to examples of some successful standard 

procedures implementation that had improved process efficiency. 

 

As in many other studies, in this research, it was observed that the key success factor for Six-Sigma 

deployment was the collaboration between different departments (Kumar et al., 2019; Upadhyay et 

al., 2021). It was seen that conducting the brainstorming sessions and observing the workplace by 

involving not only the salespeople but also the security and the staff in the content division has 

enhanced the utilisation of the Six-Sigma tools in analysing the root causes of the waiting time 

issue and generating improvement ideas to tackle the problem. Additionally, the support of the 

Regional Sales Manager during the project also contributed to the successful Six-Sigma 

implementation in the company. These findings are consistent with earlier studies by Madhani 

(2017) and Shamsuzzaman et al. (2018), affirming the need for removing departmental silos and 

actively engaging the senior management to achieve the desired outcomes by applying Six-Sigma. 

Since the implementation of Six-Sigma in the case company was novel, the project motivated 

employees as the company became a data-driven business that also applied statistical measurement 

and control as a vital value for decision making. Since Six-Sigma mainly relies on data and facts, 

its nature conformed with the inherent culture in the case company. This helped employees in the 

project team to take ownership of the project as well as to encourage other employees to embrace 

the Six-Sigma concept as one of the improvement journeys for the company. As a result of this 

project, the employees gained new knowledge on Six-Sigma and were also better equipped to 

initiate further improvements. 

 

Finally, the aforementioned findings have several practical implications. Firstly, the successful 

execution of this project allowed employees to adopt this methodology extensively and enabled 

them to improve more complex business processes in forthcoming projects, either in the sales or 

other departments. Secondly, this study remarks how the employees involved in this project were 

able to analyse problems, using simple statistical tools, and thus made scientifically based decisions 

instead of intuitional decisions. Thirdly, this can trigger interest among other technology start-ups 

to adopt Six-Sigma as a vehicle for business improvement and gain competitiveness. Other firms 

can find this study valuable as it offered a specific approach and an easy-to-use replicable roadmap 

for improving processes in a similar context. This may guide them to implement different Six-

Sigma tools and techniques that are relevant to their specific needs/case. Concluding, the results of 

this research also give support to other industrial sectors and practitioners to deploy Six-Sigma as 

business improvement initiatives in business functions. 

 

7. Conclusions, Limitations and Future Research Directions 
An action research study-based was conducted to map the scope of Six-Sigma in the sales function 

of a technology start-up company. Multiple Six-Sigma tools were deployed by utilising the DMAIC 
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approach. Once the research project was delivered, it was found that Six-Sigma facilitated a clear 

and systematic approach to assist the company in reducing merchant waiting time. 

 

Firstly, an extensive literature review provided a profound understanding associated with the 

theoretical concept of some Six-Sigma principles and tools and their application. Then the current 

sales process of the company XYZ was analysed, and it was identified that the onboarding stage in 

the sales process experienced the problem of long waiting time for customers. To address the issue, 

the DMAIC cycle and several Six-Sigma tools were utilised for data analysis and helping the 

company to identify its root causes. To deal with those root causes, a set of six solutions were 

suggested to the company along with an implementation roadmap to guide the company’s 

management and employees for the effective implementation of the suggested solutions. The 

successful deployment of Six-Sigma principles and tools to reduce waiting time in the sales process 

of a technology start-up company in Indonesia is considered as evidently fulfilled. 

 

This research does have some limitations that restrict the wide-scale generalisability of this 

research. First, Six-Sigma applications to sales function are not common, therefore, there are only 

a few prior research studies that can be referenced regarding Six-Sigma applications in the sales 

area. Second, due to unexpected circumstances, the Improve and Control phases were not rolled 

out during the time of the study. However, a list of suggested solutions and an implementation 

roadmap led to the conclusion that there would be improvements made in the process. Based on 

this consideration, the study was restricted to the aim of deploying Six-Sigma principles and tools 

to reduce waiting time by proposing an implementation roadmap. Third, the results presented in 

this article are based on a single organisation, which provides a limited sample to understand the 

applicability of Six-Sigma to reduce waiting time in the sales process of a technology start-up 

company. Hence, a generalisation of these results is not advised from a single case, and specifically 

to other types of industries. Fourth, according to company XYZ’s practitioners, the waiting time 

produced in the onboarding stage was the main issue to be solved applying the Six-Sigma method. 

Nevertheless, the waiting time issue may also depend on other contextual conditions that are 

internal and external to the firm under analysis (Dieste et al., 2020). Fifth, data was collected in 11 

working days. This interval may be considered short; nevertheless, it provided enough observations 

to carry out the study. 

 

This action research study is among the first initiatives to show how Six-Sigma principles and tools 

can be deployed in a technology start-up company in Indonesia. In addition, extant studies have 

often neglected Six-Sigma applications in the transactional process as illustrated in this project. 

Hence, the novelty of this article lies in the fact that it contributes to filling this research gap and 

adds to the body of knowledge with a clear Six-Sigma application example in a start-up company. 

In other words, the findings of this study advance the limited research and evidence of Six-Sigma 

application in the transactional process and specify the Six-Sigma framework as directions to 

progress future research in this area. 

 

In the future, further studies can focus on the next stage of the sales process in the company. 

Procedures to explore this stage can be executed similarly to this research by employing the 

systematic approach of Six-Sigma methodology (DMAIC) and utilising appropriate statistical and 

improvement tools. Moreover, further studies are still needed on exploring more case studies 

regarding the application of Six-Sigma in start-up companies, not only in Indonesia but also in 

other countries. This will contribute to the body of knowledge since a research gap exists around 

using Six-Sigma for business improvement in such areas. The outputs of the study can be a source 
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for the comparison of the success rate of Six-Sigma application in various processes across different 

types of start-ups. Furthermore, topics of study may include the creation of a specific framework 

to implement DMAIC Six-Sigma in sales processes and to recommend statistical tools employed 

in Six-Sigma for its implementation. Future research may apply these ideas, thereby can prove 

helpful in understanding the potential of the Six-Sigma application for different industries, 

including start-up companies. 
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Appendix A. Waiting time in the onboarding stage 
 

No 
Date  

(dd/mm/yy) 

Registering merchant Generating contract 
Total time (minutes) Note 

Time start Time end Time start Time end 

1 10/06/2019 08:48 08:56 08:56 09:14 26 - 

2 10/06/2019 09:15 09:19 09:19 09:37 22 - 

3 10/06/2019 09:38 09:42 09:42 10:00 22 - 

4 10/06/2019 10:18 10:22 10:22 10:37 19 - 

5 10/06/2019 10:38 10:42 10:42 10:57 19 - 

6 10/06/2019 11:03 11:08 11:08 11:26 23 - 

7 10/06/2019 11:27 11:33 11:33 11:51 24 - 

8 10/06/2019 13:04 13:12 13:12 13:30 26 - 

9 10/06/2019 13:31 13:40 13:40 13:58 27 - 

10 10/06/2019 14:01 14:18 14:18 14:36 35 - 

11 10/06/2019 14:49 15:09 15:09 15:27 38 - 

12 10/06/2019 15:30 15:36 15:36 15:54 24 - 

13 11/06/2019 08:40 08:46 08:46 09:03 23 - 

14 11/06/2019 09:22 09:28 09:28 09:45 23 - 

15 11/06/2019 09:48 09:52 09:52 10:09 21 - 

16 11/06/2019 10:16 10:23 10:23 10:40 24 - 

17 11/06/2019 10:50 11:02 11:02 11:19 29 - 

18 11/06/2019 11:23 11:30 11:30 11:47 24 - 

19 11/06/2019 13:14 13:19 13:19 13:36 22 - 

20 11/06/2019 13:44 13:51 13:51 14:08 24 - 

21 11/06/2019 14:35 14:44 14:44 15:01 26 - 

22 11/06/2019 15:04 15:11 15:11 15:28 24 - 

23 11/06/2019 15:29 15:35 15:35 15:52 23 - 

24 12/06/2019 08:40 08:47 08:47 09:03 23 - 

25 12/06/2019 09:05 09:12 09:12 09:27 22 - 

26 12/06/2019 09:29 09:34 09:34 09:50 21 - 

27 12/06/2019 09:51 09:56 09:56 10:11 20 - 

28 12/06/2019 10:12 10:19 10:19 10:35 23 - 

29 12/06/2019 10:36 10:43 10:43 10:58 22 - 

30 12/06/2019 11:06 11:12 11:12 11:28 22 - 

31 12/06/2019 11:29 11:35 11:35 11:50 21 - 

32 12/06/2019 13:13 13:21 13:21 13:37 24 - 

33 12/06/2019 13:38 13:46 13:46 14:01 23 - 

34 12/06/2019 14:09 14:18 14:18 14:34 25 - 

35 12/06/2019 14:44 14:49 14:49 15:04 20 - 

36 12/06/2019 15:06 15:11 15:11 15:27 21 - 

37 12/06/2019 15:29 15:37 15:37 15:52 23 - 

38 12/06/2019 15:53 15:59 15:59 16:15 22 - 

39 13/06/2019 08:45 08:51 08:51 09:09 24 - 

40 13/06/2019 09:10 09:14 09:14 09:32 22 - 

41 13/06/2019 09:37 09:44 09:44 10:02 25 - 

42 13/06/2019 10:07 10:12 10:12 10:30 23 - 

43 13/06/2019 10:31 10:34 10:34 10:52 21 - 

44 13/06/2019 11:23 11:31 11:31 11:49 26 - 
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No 
Date  

(dd/mm/yy) 

Registering merchant Generating contract 
Total time (minutes) Note 

Time start Time end Time start Time end 

45 13/06/2019 12:55 13:02 13:02 13:20 25 - 

46 13/06/2019 13:28 13:37 13:37 13:55 27 - 

47 13/06/2019 13:56 14:01 14:01 14:19 23 - 

48 13/06/2019 14:33 14:39 14:39 14:57 24 - 

49 14/06/2019 09:12 09:16 09:16 09:28 16 - 

50 14/06/2019 09:29 09:33 09:33 09:45 16 - 

51 14/06/2019 09:47 09:52 09:52 10:04 17 - 

52 14/06/2019 10:05 10:09 10:09 10:21 16 - 

53 14/06/2019 10:27 10:35 10:35 10:47 20 - 

54 14/06/2019 10:48 10:58 10:58 11:10 22 - 

55 14/06/2019 11:13 11:19 11:19 11:31 18 - 

56 14/06/2019 11:32 11:39 11:39 11:51 19 - 

57 14/06/2019 11:52 11:56 11:56 12:08 16 - 

58 14/06/2019 13:09 13:16 13:16 13:28 19 - 

59 14/06/2019 13:30 13:39 13:39 13:51 21 - 

60 14/06/2019 14:31 14:37 14:37 14:49 18 - 

61 14/06/2019 15:00 15:05 15:05 15:17 17 - 

62 14/06/2019 15:18 15:22 15:22 15:34 16 - 

63 14/06/2019 15:35 15:39 15:39 15:51 16 - 

64 17/06/2019 09:08 09:15 09:15 09:33 25 - 

65 17/06/2019 09:34 09:41 09:41 10:00 26 - 

66 17/06/2019 10:01 10:07 10:07 10:25 24 - 

67 17/06/2019 10:26 10:31 10:31 10:50 24 - 

68 17/06/2019 10:51 10:56 10:56 11:14 23 - 

69 17/06/2019 11:16 11:21 11:21 11:40 24 - 

70 17/06/2019 11:41 11:45 11:45 12:03 22 - 

71 17/06/2019 13:08 13:13 13:13 13:32 24 - 

72 17/06/2019 13:38 13:46 13:46 14:04 26 - 

73 17/06/2019 14:05 14:11 14:11 14:30 25 - 

74 17/06/2019 14:31 14:38 14:38 14:56 25 - 

75 17/06/2019 15:00 15:09 15:09 15:28 28 - 

76 17/06/2019 15:29 15:33 15:33 15:51 22 - 

77 18/06/2019 09:16 09:20 09:20 09:31 15 - 

78 18/06/2019 09:32 09:36 09:36 09:46 14 - 

79 18/06/2019 09:47 09:53 09:53 10:04 17 - 

80 18/06/2019 10:14 10:18 10:18 10:28 14 - 

81 18/06/2019 10:31 10:36 10:36 10:47 16 - 

82 18/06/2019 10:48 10:54 10:54 11:04 16 - 

83 18/06/2019 11:05 11:09 11:09 11:24 19 - 

84 18/06/2019 11:25 11:30 11:30 11:45 20 - 

85 18/06/2019 11:46 11:51 11:51 12:06 20 - 

86 18/06/2019 13:07 13:12 13:12 13:27 20 - 

87 18/06/2019 13:28 13:32 13:32 13:47 19 - 

88 18/06/2019 13:48 13:51 13:51 14:06 18 - 

89 19/06/2019 09:11 09:15 09:15 09:33 22 - 

90 19/06/2019 09:34 09:39 09:39 09:57 23 - 

91 19/06/2019 09:59 10:06 10:06 10:24 25 - 

92 19/06/2019 10:25 10:33 10:33 10:51 26 - 

93 19/06/2019 11:01 11:09 11:09 11:27 26 - 

94 19/06/2019 11:28 11:36 11:36 11:54 26 - 

95 19/06/2019 13:01 13:08 13:08 13:26 25 - 

96 19/06/2019 13:27 13:31 13:31 13:49 22 - 

97 19/06/2019 14:40 14:46 14:46 15:04 24 - 

98 19/06/2019 15:08 15:16 15:16 15:34 26 - 

99 19/06/2019 15:35 15:40 15:40 15:58 23 - 

100 19/06/2019 15:59 16:06 16:06 16:24 25 - 

101 20/06/2019 09:25 09:31 09:31 09:58 33 - 

102 20/06/2019 09:59 10:06 10:06 10:33 34 - 

103 20/06/2019 10:35 10:43 10:43 11:10 35 - 

104 20/06/2019 11:11 11:16 11:16 11:43 32 - 

105 20/06/2019 13:02 13:09 13:09 13:36 34 - 
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No 
Date  

(dd/mm/yy) 

Registering merchant Generating contract 
Total time (minutes) Note 

Time start Time end Time start Time end 

106 20/06/2019 13:37 13:44 13:44 14:11 34 - 

107 20/06/2019 14:12 14:20 14:20 14:47 35 - 

108 20/06/2019 14:48 14:58 14:58 15:25 37 - 

109 20/06/2019 15:27 15:33 15:33 16:00 33 - 

110 20/06/2019 16:01 16:05 16:05 16:32 31 - 

111 20/06/2019 16:35 16:42 16:42 17:09 34 - 

112 20/06/2019 17:10 17:18 17:18 17:45 35 - 

113 20/06/2019 17:47 17:55 17:55 18:22 35 - 

114 20/06/2019 18:23 18:29 18:29 18:56 33 - 

115 20/06/2019 18:58 19:07 19:07 19:24 36 - 

116 21/06/2019 09:30 09:34 09:34 09:50 20 - 

117 21/06/2019 09:51 09:56 09:56 10:11 20 - 

118 21/06/2019 10:15 10:21 10:21 10:37 22 - 

119 21/06/2019 10:38 10:44 10:44 11:00 22 - 

120 21/06/2019 11:02 11:09 11:09 11:25 23 - 

121 21/06/2019 11:26 11:31 11:31 11:47 21 - 

122 21/06/2019 13:10 13:17 13:17 13:33 23 - 

123 21/06/2019 13:34 13:37 13:37 13:53 19 - 

124 21/06/2019 14:03 14:11 14:11 14:27 24 - 

125 21/06/2019 14:28 14:32 14:32 14:48 20 - 

126 21/06/2019 14:49 14:55 14:55 15:13 24 - 

127 21/06/2019 15:14 15:20 15:20 15:38 24 - 

128 21/06/2019 15:42 15:46 15:46 16:04 22 - 

129 21/06/2019 16:05 16:09 16:09 16:27 22 - 

130 21/06/2019 16:29 16:42 16:42 17:00 31 - 

131 24/06/2019 09:12 09:17 09:17 09:32 20 - 

132 24/06/2019 09:33 09:37 09:37 09:52 19 - 

133 24/06/2019 09:54 09:59 09:59 10:14 20 - 

134 24/06/2019 10:15 10:22 10:22 10:37 22 - 

135 24/06/2019 10:39 10:48 10:48 11:03 24 - 

136 24/06/2019 11:04 11:13 11:13 11:28 24 - 

137 24/06/2019 11:31 11:37 11:37 11:52 21 - 

138 24/06/2019 13:01 13:08 13:08 13:23 22 - 

139 24/06/2019 13:25 13:30 13:30 13:45 20 - 

140 24/06/2019 13:46 13:50 13:50 14:05 19 - 

141 24/06/2019 14:07 14:16 14:16 14:31 24 - 

142 24/06/2019 14:32 14:41 14:41 14:56 24 - 

143 24/06/2019 15:08 15:11 15:11 15:26 18 - 

144 24/06/2019 15:33 15:35 15:35 15:50 17 - 

145 24/06/2019 15:51 15:53 15:53 16:08 17 - 
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