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CHAPTER II 

LITERATURE REVIEW 

An organization is needed in the business world to structure and manage in 

order to meet a need or to pursue collective goals on a continuing basis. 

Organizations are open systems in that they affect and are affected by the 

environment beyond their boundaries. One form of an organization is university. 

A university is a corporation that provides both undergraduate education and 

postgraduate education. It offers a service in the form of education and learning 

process.  

Education is one important investment in human resources. It is necessary to 

have the skills through education for getting a proper job and high revenue. 

Education gives an impact on individual and national productivity, because by 

education we can improve the quality and skill of every individual. Moreover, 

when entered the 21
st
 century that symbolized by globalization processes, with a 

very tight competition, Indonesia Nation is required to prepare a qualified human 

resources that have a competitive advantage. All of this can only be obtained 

through a good quality education and its services. 

2.1 Organization 

An organization is a social arrangement to distribute tasks for a collective 

goal. In the social sciences, organizations are the object of analysis for a number 

of disciplines, such as sociology, economics, political science, psychology, 

management, and organizational communication. The broader analysis of 
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organizations is commonly referred to as organizational structure, organizational 

studies, organizational behavior, or organization analysis (Wikipedia, 2011). 

Based on Daft (2010) describes an organization is as follows: organizations 

are social entities that are goal-directed, are designed as deliberately structured 

and coordinated activity systems, and are linked to the external environment. It 

means organization involves all aspects that are often encountered and dealing 

with.  It also could be inferred that we are actually live in organizational world. 

2.1.1 University 

Education comes from the word “educate”, the meaning of education based on 

Crowther (1995) is a process of training and instruction, especially of children and 

young people in schools, colleges, etc, which is designed to give knowledge and 

develop skills. An education can also be interpreted as a tool for creating social 

authenticity, a tool to humanize humans, as well as a tool for human liberation 

(Ludigdo, 2004). 

In accordance with the laws of the Republic of Indonesia No. 23 in 2003 about 

National Education System on chapter I article I states that education is a 

conscious and planned effort to create an atmosphere of learn and learning process 

so that the learners are actively developing their own potential to have the 

spiritual power in religion, self-control, personality, intelligence, noble character, 

as well as the skills that necessary for themselves, society and state. Whereas in 

chapter VI article 19 states that higher education is the level of education after 

secondary education consisting of academic and professional education. 

Educational unit that perform higher education are in form of Academy, 
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Polytechnic, College, Institute, or University. These higher educations have the 

following specifications: 

1. Academy performs the vocational education in a branch or some branches of 

science, technology, and / or certain art. 

2. Polytechnic performs the vocational education in several areas of specialized 

knowledge. 

3. College performs academic and / or vocational education in scope of one 

particular discipline, and if eligible to provide education of profession. 

4. Institutes performs academic and / or vocational education in a group of 

disciplines in science, technology, and / or art and if eligible to provide 

education of profession. 

5. University performs academic education programs and / or vocational 

education in the number of science, technology and / or art and if eligible to 

provide education of profession. 

Starting from the purpose of a higher education performance in Indonesia, 

thus the role of higher education is very dominant. Universities and colleges 

should have a function as the tool for preparing a qualified human resource. All 

components of the education system must be restructured to meet the required of 

normative requirements, which are: (a) Participants should be the selective 

students (meet specified quality standards), (b) Should have a good quality of 

teachers, (c) Educational facilities (such as laboratories, libraries and other facility 

which support the educational process) should be in a good quality also. 
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2.1.2 University Services 

According Tisnawati and Saefullah (2005) states that service is something 

intangible in nature and cannot be calculated and touched, but desired by 

consumers to consume it. Meanwhile Tjiptono (2003:23) defines service as an 

activity, benefit or satisfaction offered for sale. Service is become any action or 

behavior that may be offered by one party to another party that is essentially 

intangible and does not generate an ownership of something (Kotler in Tjiptono, 

2003:23-24). 

In the world of education, it certainly cannot be separated from the learning 

process which will result as equipment for someone. Bulo (2002) defines the 

learning process as a process of human development. In the personal 

development, not only cognition realm will grow, but also the emotional realm. 

Therefore, higher education in particular Economic Faculty of Brawijaya 

University is expected to equip students with knowledge, understanding and 

technical skills in the field. In addition, according to labor market needs, students 

who graduated Brawijaya University should have other skills that support in work. 

To make it happen, the students need a good quality of services offered by the 

university. So Brawijaya University creates organizations to facilitate the lecturer, 

student and staff on it, since the university holds all the controls that exist in every 

faculty. Every organization within Brawijaya University has a different role and 

responsibility. These organizations are made in order to have a segregation duty 

and give easiness for university to control it. 

Organization in Brawijaya University consists of: 
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1. University Senate  

2. Supervisory Board  

3. Element Leader: Chancellor and Provost  

4. Implementing elements of Academic:  

a. Faculty  

b. Graduate Program  

c. Vocational education programs  

d. Institution  

5. Implementing elements Administration:  

a. Bureau of Financial Administration  

b. Bureau of Public Administration  

c. Bureau of Academic and Student Affairs Administration  

d. Administrative Bureau of Planning and Information System (BAPSI) 

6. Supporting Elements:  

a. Library  

b. Central Laboratory of Biological Sciences 

c. Information and Communications Technology Unit 

d. Business Incubator Center Unit and Community Services  

e. Unit Language Center  

f. Eye Care Unit Public Lecture  

g. Publishing Unit  

h. Job Placement Center Unit  

i. Religion Guidance Center  
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7. Elements of Monitoring and Evaluation:  

a. Center for Quality Assurance  

b. Internal Control Unit  

8. Business Elements: 

Business center  

9. Elements of General Services: 

Health Services Unit.  (Kumalasari, 2010) 

These organizations are under the responsibility of the rector. Rector is the 

leader and the primary responsibility of the university. Rector responsible for 

managing the organization of education, research, service to the community, and 

other supporting activities, as well as to guide the faculty, students, academic 

support staff, administrative. The Rector in carrying out its duties guided by the 

provisions in force The Rector is appointed and dismissed by the President based 

on the consideration of the Senate of the University. 

2.2 Basic Concept of Effectiveness 

2.2.1 Definition 

Effectiveness is one of the key successes to be achieved by an organization. 

Effectiveness cannot be equated with efficiency, since both of them have different 

meanings. Although in reality the use of efficiency always attached to 

effectiveness. Atmosoeprapto (2002:139) stated that effectiveness is doing the 

right thing, while efficiency is doing things correctly, or effectiveness is the extent 

that we achieve the goals and efficiency is how we combine all the resources 

accurately. 
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Emerson in Handayaningrat (1996:16) says that the effectiveness is measured 

in terms of goals or objectives achievement that have been determined before. So 

if the goal has been achieved, it can be said effective. Still in the same book, this 

opinion was reaffirmed by Hasibuan in Handayaningrat (1996:16) that 

"effectiveness is the achievement of explicit and implicit objectives.” Similarly, 

proposed by Miller in Handayaningrat (1996:16) “Effectiveness is defined as the 

degree to which a social system achieves its goals. Effectiveness must be 

distinguished from efficiency. Efficiency is mainly concerned with goal 

attainments.” 

Sumaryadi (2005:105) argues on his book "Efektivitas Implementasi 

Kebijakan Otonomi Daerah" that the organization can be said to be effective if the 

organization is fully achieve the targets. Effectiveness is generally regarded as the 

level of operative and operational goals. Effectiveness is how well the work 

performed, how far for someone to produce an expected output. This also can be 

interpreted, if any work can be done well based on the plan, it will categorize as 

effective regardless of the time, energy and others. 

2.2.2 Concept Model of Effectiveness 

According to Gibson, Donnelly and Ivancevich (1997:27-29) effectiveness 

concept consists of two approaches, they are: 

1. Objective Approach 

 To determine and evaluate the effectiveness based on the idea that the 

organization was created as a tool to achieve the goal. 
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2. System Theory Approach 

The organization viewed as an element of a number of elements that are 

interconnected and interdependent with one another. Input and output is the 

starting point in the description of the organization. In other words, the 

organization took the source (input) from the larger system (environment), 

processes the sources and returns it in a form that is converted (output). 

While Griffin (2003:88) describes several models of organizational 

effectiveness, those are:  

1. Resource System Approach 

In organizational effectiveness, this approach focuses on the extent of an 

organization which can obtain the resources needed. According to this approach, a 

company can obtain the raw material when there is a shortage called as effective. 

2. Internal Process Approach 

This approach related with the internal mechanism of an organization and 

focuses on minimizing tension, integrating the individuals and organizations, and 

carry out operations smoothly and efficiently. An organization that focuses 

primarily on maintaining customer satisfaction and employee morale and become 

efficient, conform to this view. 

3. Objective Approach 

This approach focuses on the degree to which an organization achieves its 

objectives. When a company creates an objective in order to increase sales and 

then attain the increase, it said the organization become effective based on 

objective approach. 
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4. Strategic Constituency Approach 

This approach focuses on groups with interests in the organization. In this 

view, effectiveness is the extent of organizations which can successfully satisfy 

the demands and expectations of all the groups. 

2.2.3 Criteria of Effectiveness 

Gibson, Donnelly and Ivancevich (1997:31-32) provide restrictions on the 

criteria of organizational effectiveness through the theory system approach, they 

are: 

1. Production 

Production is an organization's ability to produce the quantity and quality of 

output in accordance with environmental demands. 

2. Efficiency 

The concept of efficiency is defined as the number of ratio between the output 

and input. Measurement of the efficiency must be expressed in a comparison 

between benefits and costs or with time or output. 

3. Satisfaction 

Satisfaction indicates the extent of organization that meets the needs of 

employees and users. 

4. Adaptation 

Adaptability is the extent to which organizations can respond the external and 

internal changes. 

5. Development 
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The organization must invest within itself to expand its ability to survive in 

the long term. 

6. Survive 

The organization must be able to survive in the long term. 

Meanwhile, in Sharma (2005:64) it provides criteria or measurement of the 

effectiveness in an organization concerning with the organization's internal and 

external factors, it includes: 

a. Organizational productivity or output; 

b. Organizational effectiveness in the form of its success to adapt the changes 

within and outside the organization; 

c. The absence of tension within the organization or the barriers of conflict 

among the parts of organization. 

2.3 Lean Concept 

Lean Concept is a systematic methodology that identifies and eliminates all 

types of waste or non-value-added activities; not only in production or 

manufacturing operations, but in the service industry as well. Whether the 

company manufactures a product or provides a service, there are components that 

are considered "waste". Lean concepts are purely about creating more value for 

customers by eliminating activities that are considered waste. Any activity or 

process that consumes resources, adds cost or time without creating value 

becomes the target for elimination (Institute, 2011).  

Gaspersz (2007:1) states that Lean is a sustained effort to eliminate waste and 

increase value added of products (goods or services) to provide customer value. 
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The goal of Lean is to increase continuously customer value through continual 

improvement ratio of the values added toward the waste.  

The characteristics of Lean, sometimes referred to as Toyotaism, are that 

materials flow „like water‟ from the supplier through the production process onto 

the customer. Lean concept improves operating performance by focusing on the 

continuous flow of products, materials or services through the value stream. To 

achieve this, the various forms of waste must be identified and eliminated. Waste 

can include any activity, step or process that does not add value for the customer. 

2.3.1 Lean Thinking 

As the name implies, Lean Thinking is a mindset — a way of viewing the 

world. Lean is about focus, removing waste, smooth process flows, doing only 

those activities that add customer value and eliminating activities that do not add 

customer value (Bizmanualz, 2005). Lean Thinking is sometimes called Lean 

Manufacturing, the Toyota production system or other names. It focuses on the 

removal of waste, which is defined as anything not necessary to produce the 

product or service.  

According to Womack (2003), Lean Thinking provides a way to specify 

value, line up value-creating actions in the best sequence, conduct these activities 

without interruption whenever someone requests them, and perform them more 

and more effectively. In short, Lean Thinking is Lean because it provides a way to 

do more and more with less and less―less human effort, less equipment, less 

time, and less space―while coming closer and closer to providing customers with 
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exactly what they want. Lean Thinking also provides a way to make work more 

satisfying by providing immediate feedback on efforts to convert waste into value.  

In Nave (2002) added that Lean involves many people in the value stream. 

Transitioning to flow thinking causes vast changes in how people perceive their 

roles in the organization and their relationships to the product. It means Lean 

helps to add detail to a system view of the world by encouraging managerial 

interest in the way work and information flows through the system, particularly 

where it flows freely and where there may be bottlenecks. This allows us to focus 

improvement efforts on those areas that will improve the whole system and avoid 

sub-optimal changes. 

2.3.2 Lean Principles 

In a subsequent volume, Lean Thinking (2003), James P. Womack and Daniel 

T. Jones distilled the Lean principles even further to five: 

1. Specify the value desired by the customer. 

2. Identify the value stream for each product providing that value and 

challenge all of the wasted steps (generally nine out of ten) currently 

necessary to provide it. 

3. Make the product flow continuously through the remaining value-added 

steps. 

4. Introduce pull between all steps where continuous flow is possible. 

5. Manage toward perfection so that the number of steps and the amount of 

time and information needed to serve the customer continually falls. 
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Figure 2.1 Five Basic Steps of Lean Principles 

 
(Source: Insistute, 2009) 

Nave (2002) explains more about these principles on his journal, as following: 

Identify value. The determination of which features create value in the product is 

made from the internal and external customer standpoints. Value is expressed in 

terms of how the specific product meets the customer‟s needs, at a specific price, 

at a specific time. Specific products or services are evaluated on which features 

add value. The value determination can be from the perspective of the ultimate 

customer or a subsequent process. 

Identify the value stream. Once value is identified, activities that contribute 

value are identified. The entire sequence of activities is called the value stream. 

Then a determination is made as to whether activities that do not contribute value 

to the product or service are necessary. Necessary operations are defined as being 

a prerequisite to other value added activities or being an essential part of the 

business. An example of a non-value added but necessary process is payroll. After 

all, people need to be paid. Finally the impact necessary, non-value added 
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activities have on the process is reduced to a minimum. All other non-value added 

activities are transitioned out of the process. 

Create flow. Once value added activities and necessary non-value activities are 

identified, improvement efforts are directed toward making the activities flow. 

Flow is the uninterrupted movement of product or service through the system to 

the customer. 

Major inhibitors of flow are work in queue, batch processing and transportation. 

These buffers slow the time from product or service initiation to delivery. Buffers 

also tie up money that can be used elsewhere in the organization and cover up the 

effects of system restraints and other wasted activities. 

Allow customer pull. After waste is removed and flow established, efforts turn to 

letting the customer pull product or service through the process. The company 

must make the process responsive to providing the product or service only when 

the customer needs it— not before, not after. 

Work toward perfection. This effort is the repeated and constant attempt to 

remove non-value activity, improve flow and satisfy customer delivery needs. 

While Lean focuses on removing waste and improving flow, it too has some 

secondary effects. Quality is improved. The product spends less time in process, 

reducing the chances of damage or obsolescence. Simplification of processes 

results in reduction of variation. As the company looks at all the activities in the 

value stream, the system constraint is removed, and performance is improved. 
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Thus based on Lean perspective, all kind of wastes along the value stream that 

transforms input into output can be removed so that the value of products/services 

will increase and so does with customer value. 

2.4 Six Sigma 

2.4.1 Definition 

In accordance with Pande & Holpp (2002), Six Sigma is a total management 

commitment and philosophy of excellence, customer focus, process improvement, 

and the rule of measurement rather than gut feel. Six Sigma is about making every 

area of the organization better able to meet the changing needs of customers, 

markets, and technologies—with benefits for employees, customers, and 

shareholders. Six Sigma efforts target three main areas: 

a. Improving customer satisfaction 

b. Reducing cycle time 

c. Reducing defects 

Meanwhile Gaspersz (2007:91) on his book Lean Six Sigma for 

Manufacturing and Service Industries defines Six Sigma as following: 

A methodology which provides tools for improving business processes 

with the aim of reducing process variation and improve product quality. 

Essential elements of Six Sigma are: 1) produce only 3.4 defects for every 

one million opportunities called as the 3.4 DPMO operations, and 2) 

process improvement initiatives to achieve Six Sigma level of 

performance. 

Same as Gaspersz, Gygi et al., (2005) define Six Sigma as a methodology for 

minimizing mistakes and maximizing value. Because every mistake an 

organization or person makes ultimately has a cost―a lost customer, the need to 
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do a certain task over again, a part that has to be replaced, time or material 

wasted, efficiency lost, or productivity squandered. 

The following table summarizes the comparison between Six Sigma and Lean 

Thinking: 

Table 2.1 Comparison between Six Sigma and Lean Thinking 

Program Six Sigma Lean Thinking 

Theory Reduce variation Remove waste 

 

Application 

Guidelines 

1. Define 

2. Measure 

3. Analysis 

4. Improve 

5. Control 

1. Identify value 

2. Identify value stream 

3. Flow 

4. Pull 

5. Perfection 

Focus Problem focused Flow focused 

Assumptions  A problem exists. 

 Figures and numbers are 

valued 

 System output improves if 

variation in all processes is 

reduced. 

 Waste removal will 

improve business 

performance. 

 Many small improvements 

are better than system 

analysis. 

Primary Effect Uniform process output Reduced flow time 

 

 

Secondary 

Effects 

 Less waste. 

 Fast throughout. 

 Less inventory. 

 Fluctuation―performance 

measures for managers. 

 Improved quality. 

 Less variation. 

 Uniform output. 

 Less inventory. 

 New accounting system. 

 Flow―performance 

measures for managers. 

 Improved quality. 

 

Criticisms 
 System interaction not 

considered. 

 Processes improved 

independently. 

 Statistical or system 

analysis not valued. 

(Source: Nave 2002) 

Six Sigma is the single most effective problem-solving methodology for 

improving business and organizational performance. There is not a business, 

technical, or process challenge that cannot be improved with Six Sigma. It is 
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about applying a structured, scientific method to improve any aspect of a business, 

organization, process, or person. And also engaging in disciplined data collection 

and analysis to determine the best possible ways of meeting the customer‟s needs 

while satisfying our needs and minimizing wasted resources and maximizing 

profit in the process. 

2.4.2 Six Sigma Methodology 

Based on Nave (2002), Six Sigma divided into five steps: define, measure, 

analyze, improve and control (commonly known as DMAIC): 

Define. Begin by defining the process. Practitioners ask who the customers are 

and what their problems are. After that they identify the key characteristics 

important to the customer along with the processes that support those key 

characteristics. They then identify existing output conditions along with the 

process elements. It is necessary for customer Critical to Quality (CTQ) also 

determined.  

Measure. Next the focus is on measuring the process. Key characteristics are 

categorized, measurement systems are verified and data are collected. 

Analyze. Once data are collected, it is analyzed. The intent is to convert the raw 

data into information that provides insights into the process. These insights 

include identifying the fundamental and most important causes of the defects or 

problems. 

Improve. The fourth step is to improve the process. Solutions to the problem are 

developed, and changes are made to the process. Results of process changes are 
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seen in the measurements. In this step, the company can judge whether the 

changes are beneficial, or if another set of changes is necessary. 

Control. If the process is performing at a desired and predictable level, it is put 

under control. This last step is the sustaining portion of the Six Sigma 

methodology. The process is monitored to assure no unexpected changes occur.  

DMAIC is applied by highly trained practitioners who complete improvement 

projects. Through a rigid and structured investigation methodology, the process 

elements are more completely understood. The assumption is the outcome of the 

entire process will be improved by reducing the variation of multiple elements. 

Focusing on the primary area of variation reduction produces other secondary 

effects, too. Quality is improved. Process investigation produces the re-evaluation 

of the value added status of many elements. Some elements are modified, while 

others are discontinued. Elements are refined and improved. Mistakes and 

opportunities for mistakes are reduced. 

2.5 Lean Six Sigma 

2.5.1 Definition 

Lean Six Sigma is a concept of business systems were first developed in U.S. 

According to Gaspersz(2007) Lean Six Sigma is a business philosophy, systemic 

and systematic approach to identifying and eliminating waste or non value added 

activities through radical continuous improvement to achieve six sigma levels of 

performance, by product flow (raw materials, work in process, output) and use a 

pull system information from internal and external customers to pursue excellence 
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and perfection in the form of producing only 3.4 defects for every one million 

opportunities or 3.4 DPMO operation. 

Furterer (2009) argues that Lean Six Sigma is an approach focused on 

improving quality, reducing variation, and eliminating waste in an organization. It 

is the combination of two improvement programs: Six Sigma and Lean 

Manufacturing. The former is a quality management philosophy and methodology 

that focuses on reducing variation, measuring defects (per million 

output/opportunities), and improving the quality of products, processes, and 

services. The concept of Six Sigma was developed in the early 1980s at Motorola 

Corporation, while Lean Manufacturing originated from the Toyota Motor 

Corporation as the Toyota Production System (TPS), and increased in popularity 

after the 1973 energy crisis. Figure 2.2 shows the evolution to the combined 

methods of Lean and Six Sigma. 

Figure 2.2 Evolution of Quality and Productivity to Lean Six Sigma 

 

(Source: Furterer, 2009) 
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In the 1980s, Business Process Reengineering (BPR) and Total Quality 

Management (TQM) became popular. BPR encouraged completely throwing out 

the old process and starting over, many times within the context of implementing 

changes in major information systems. TQM focused on a less structured 

approach with the principles of quality and process improvement. These 

methodologies evolved into Six Sigma. 

On the productivity side, the Ford production system was used to assemble 

cars, which was the basis for the TPS. Just-in-time (JIT) production philosophies 

joined with TPS, which evolved into Lean. Now Lean and Six Sigma are merging 

to capitalize on the best of both improvement philosophies and methodologies. 

Six Sigma uses the Define, Measure, Analyze, Improve, and Control 

(DMAIC) problem-solving approach, and a wide array of quality problem-solving 

tools. Use of these tools is based on the type of process studied and the problems 

encountered. There are many powerful tools in the Lean tool set that help to 

eliminate waste, organize, and simplify work processes. The fusion of Lean and 

Six Sigma are required because: 

a. Lean cannot bring a process under statistical control. 

b. Six Sigma alone cannot dramatically improve process speed or reduce 

invested capital. 

In brief, Lean Six Sigma is the application of the DMAIC methodology, 

supplemented with concepts extracted from the principles of lean. Combined 

together, they provide a sustainable process for increasing velocity, managing 

inventory/capacity and reducing waste. 
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2.5.2 Waste in Lean Six Sigma 

Muda. It is the one word of Japanese that must know. It sounds awful as it 

rolls off the tongue and it should, because muda means “waste”. According to 

Womack & Jones (2003) waste defines as: 

A specifically any human activity which absorbs resources but creates no 

value: mistakes which require rectification, production of items no one wants 

so that inventories and remaindered goods pile up, processing steps which are 

not actually needed, movement of employees and transport of goods from one 

place to another without any purpose, groups of people in a downstream 

activity standing around waiting because an upstream activity has not 

delivered on time, and goods and services which do not meet the needs of the 

customer. 

Waste is non value-added activities in the process, where the activities only 

use the resources but did not provide value added to customers (Gaspersz, 2008). 

Waste can be defined as any work activity which cannot provide added value in 

the process of transforming inputs into outputs along the value stream. 

Lean defines seven types of waste that are tackled to minimize or eliminate 

them. They are as follows (Aitken, 2008): 

Overproduction: is simply the non value-adding use of available capacity as 

opposed to that capacity being used to satisfy the needs of a customer. It is 

symptomatic of the „busy fool‟ syndrome, with true process performance being 

distorted as a result. 

Waiting Time, Delays & Transportation: are clearly unwanted non-value 

adding activities which should be minimized and avoided wherever possible. 

Extra-Processing: whether additional unnecessary stages within the process, such 

as an intermediate packing activities that could be improved through facility re-



28 

 

 

layout, or over-processing product beyond design specification. Similarly such 

waste should be minimized. 

Over Stocking: often either through poorly synchronized purchasing practice or 

over production. This drives inventory up and inevitably results in process 

performance ambiguity and a loss in agility. 

Excessive Motion: within the process should be avoided. The point of output 

from one process stage should ideally be the point of use for the next stage. 

Defects and Rework: whether this is a lean program, JIT, TQM, 6- Sigma or 

TPM program, all share similar objectives of minimizing or eliminating all 

defects. The „zero-defect‟ philosophy of TQM is therefore very much embodied 

within any lean-thinking organization. 

It is not enough to simply conduct a review of potential wasteful areas from an 

individual functional perspective. A proper end-to-end analysis should be 

conducted, with internal customer-supplier links well understood and considered 

when defining waste in order to ensure that the whole is indeed greater than the 

sum of the parts. Ideally waste and non-value adding activity should be defined by 

careful customer consultation, rather than by the process team working for the 

customer themselves. 

On other side, Gaspersz (2006) identifies nine different types of waste that 

always occur on business and industry, they are: 1) Environmental, Health, and 

Safety (EHS), 2) Defects, 3) Overproduction, 4) Waiting, 5) Not utilizing 

employees knowledge, 6) Transportation, 7) Inventories, 8) Motion, and 9) Excess 

processing. These types of waste are also known as E-DOWNTIME. Gaspersz 
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added some types of waste that did not mention by Aitken before, but both 

explanations are essensially the same, their target is to eliminate the waste. On 

this research, the uses of these waste will be adjusted based on research 

observation. 

2.5.3 Lean Six Sigma Tools 

In Lean Six Sigma method, there are a lot of tools can be used by 

practitioners. The usage of tools is depends on the organization‟s requirement, it 

can eliminates some tools that might be not used by practitioners. On this 

research, not all tools will use by researcher. Only some tools that are significant 

useful while doing the research will implemented. These tools will spread into 

each DMAI stage. The tools are: 

A. SIPOC Diagram 

The SIPOC is a useful tool in the Define phase to help scope the project and 

understand the process. SIPOC shows the interrelationships between the 

customers and suppliers, and how they interact with the process. It also identifies 

the inputs used in the process steps and the outputs of the process. The name 

SIPOC is actually an acronym from five main elements in quality system, 

specifically (Basu, 2009): 

a. Supplier. The person or company that provides the input to the process 

(e.g. raw materials, labor, machinery, information, etc.). The supplier may 

be both external and internal to the company. 

b. Input. The materials, labor, machinery, information, etc. required for the 

process. 
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c. Process. The internal steps necessary to transform the input to output. 

d. Output. The product (both goods and services) being delivered to the 

customer. 

e. Customer. The receiver of the product. The customer could be the next 

step of the process or a person or organization. 

SIPOC is a tool to identify the customer, stakeholders and CTQs of a process 

before the development of a Project Charter. However it is not an essential tool 

and a process can be analyzed at a high level by an IPO (Input-Process-Output) or 

a Flow Diagram. 

B. Root Cause Analysis (RCA) 

Root cause analysis is a very important activity in a Lean Six Sigma project. It 

is where the data are analyzed in detail and tools are used to determine the root 

causes of problems and inefficiencies. According to Rooney & Heuvel (2004) on 

their journal, Root Cause Analysis (RCA) is a process designed for use in 

investigating and categorizing the root causes of events with safety, health, 

environmental, quality, reliability and production impacts. The term “event” is 

used to generically identify occurrences that produce or have the potential to 

produce these types of consequences. The RCA is a four-step process involving 

the following: 

1. Data collection. 

2. Causal factor charting 

3. Root cause identification. 

4. Recommendation generation and implementation. 
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Simply stated, RCA is a tool designed to help identify not only what and how 

an event occurred, but also why it happened. Only when investigators are able to 

determine why an event or failure occurred will they be able to specify workable 

corrective measures that prevent future events of the type observed. 

C. Failure Modes and Effects Analysis (FMEA) 

A FMEA is a systemized group of activities intended to recognize and 

evaluate the potential failure of a product or process, identify actions that could 

eliminate or reduce the likelihood of the potential failure occurring, and document 

the entire process (Pyzdek in Furterer, 2009). 

Based on Basu (2009) there are five basic areas where FMEA can be applied. 

These are Concept, Design, Equipment, Process and Service. 

a. Concept: FMEA can be used to analyze a product, system or its components in 

the conceptual stage of the design. 

b. Design: FMEA is applied to analyze a product before the mass production of 

the product starts. 

c. Equipment: FMEA can also be used to analyze an equipment before it is 

procured. 

d. Process: With regard to process, FMEA is applied to analyze the 

manufacturing, assembly and packaging processes. 

e. Service: FMEA can also be applied to test industry processes for failure prior 

to their release to market. 

Further, he defines basic steps of FMEA. It involves a 12 step process, they are: 
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1. Form a team and flow chart the relevant details of the product, process or 

service that is selected for analysis. 

2. Assign each component of the system as a unique identifier. 

3. List all the functions each component of the system performs. 

4. Identify potential failure modes for each function listed in Step 3. (A failure 

mode is a short statement of how a function may fail to be performed.) 

5. The next step describes the effects of each failure mode, especially the effects 

perceived by the user. 

6. The causes of each failure mode are then examined and summarized. 

7. Current controls to detect a potential failure mode are identified and assessed. 

8. Determine the severity of the potential hazard of the failure to personnel or 

system in a scale of 1 to 10. 

9. Estimate the relative likelihood of occurrence of each failure, ranging from 

highly unlikely (1) to most likely (10). 

10. Estimate the ease with which the failure may be detected. A scale of 1 to 10 is 

used. 

11. Determine a risk priority number (RPN) for each failure, which is the product 

of the numbers estimated in Steps 7, 8 and 9. The potential failure modes in 

descending order of RPN should be the focus of the improvement action to 

minimize the risk of failure. 

12. The recommendations and corrective actions that have been put in place to 

eliminate or reduce failures are monitored for continuous improvement. 
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2.6 Implementation Lean Six Sigma in Service 

Conceptually, Lean Six Sigma can be applied both in goods and services, 

because the emphasized  in Lean Six Sigma application is to improve the system 

through waste elimination that occur in the process for increasing the value-added, 

giving satisfaction to customers, and generating effectiveness. To make it happen, 

the improvement of service quality must be done also. Here are several 

dimensions or attributes that need to be considered in improving service quality 

according to Gaspersz (2007): 

a. Timeliness of service 

b. Accuracy of service 

c. Courtesy and hospitality in providing services 

d. Responsibility 

e. Completeness 

f. Ease of getting services 

g. Variations in service design 

h. Convenience in obtaining services 

i. Other attributes that supporting services 

In addition, Gaspersz (2008) also explains some steps to implement Lean Six 

Sigma in service: 

1. Specification of the expected value customer service. Core value of 

service is located at the service process itself, which consists of a series of 

methods to perform the activity. The best way to identify expected 

customers value is by answering the following questions: 1) What is the 

purpose of the service process?, 2) How is the service process that creates 

customer satisfaction?, 3) What is the main input and output of the service 

process? 
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2. Conduct value stream mapping service throughout moments of truth, 

which is any event or point in a service process that provides the 

opportunity for customers to form an opinion (positive, neutral, negative) 

about the service process in service industry. 

3. Eliminating the waste which is non-value added from all activities 

throughout the service value stream in the chain of service process. The 

examples of some types of waste in service process are: the mistakes in 

doing an activity, an activity that is not necessary, waiting for the next 

process, excessive process steps and ratification/approval, etc. 

4. Organizing the materials, information, and activities so that it can run 

smoothly, effectively and efficiently along the chain of service value 

stream. 

5. Seeking continuous improvement tools and techniques to achieve the 

service excellence and continuous improvement which aimed to zero 

defects process services. This service process can be improved 

continuously and capability of process can be measured using the sigma 

measurement, lead to Six Sigma target. 

After all, implementation of Lean Six Sigma methods in business and industry 

will bring the company to increase customer satisfaction, increase profit margins, 

reduce cycle times, and reduce the costs continuously. 


