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Abstract

Lean Six Sigma has great impacts in the removal of non-value
adding activities and improving business performance. It does so
by applying tools and techniques to eliminate waste, and focusing
on Implementing strategies to efficiently identify areas of
opportunity and improve them. The research studies the effects of
applying Lean and Six Sigma DMADV methodology for the
Improvement of an R&D service center’s functional process flow
and performance. The methodology Is applied to identify
variability in the process flow, measure and analyze this process
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Methodology

Lean and Six Sigma was defined and executed using the DMADV
approach as in figure 1:

Figure 1: DMADV ROADMAP
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2. MEASURE

Documents the process and
measures the current process
capability [2].

3. ANALYZE

flow with quality technigues and tools, and design remedies to
Improve project turnaround time. The results provide key inputs to

Identifies potential projects, selects,
and defines a project, sets up the

project team, create project charter [2].

Collects and analyzes data to
determine the critical process
variables [2].

focus on for future studies relating to Lean Six Sigma execution.

Introduction

Lean Six Sigma is the synthesizing agent of business performance
Improvement that, like an alloy, is the unification of proven tools,
methodologies, and concepts, which forms a unique approach to
deliver rapid and sustainable cost reduction [1].

« This research provides a clear foundation of the Design for Six
Sigma (DFSS) DMADV methodology, and how it can be
applied for continuous improvement efforts of an industry, as
well as to identify what areas or tasks can be identified and
deemed most Important to measure and Improve process
workflow In a case study of an R&D service center.

« This project also serves to improve an R&D Service Center
functional Process Flow by applying Lean Six Sigma
Methodology to analyze the ongoing input and output of
functional projects.

« The focus will be directed on the application of key techniques
of the methodology that are useful to measure, and analyze the
most important factors or key performance variables that affect
the workflow, and on identifying and eliminating non-value
adding activities, or waste, to improve the flow of work in the
current functional process, and reduce a 10% in turnaround
time (TAT).

Background

Many projects are Initiated In the Research and Development
(R&D) of new products, as well as in the process of updating the
necessary Information of old products and their components. To
deliver quality projects, and continue improving the performance,
as well as the efficiency of the workflow times, It Is Imperative to
establish an efficient process flow of work, as well as appropriate
timelines for completing the tasks that govern the whole process.

However, In the current functional role of the R&D area, an
effective process flow, as well as workflow timelines are lacking
standardization and have made the scheduling, monitoring, and
completion of activities significantly inconsistent and has resulted
In delayed project delivery, human resource overload, and errors
that have led to re-work. The consequences for the overall
business can lead to bad reputation of the service, which is
something many industries work very hard to avoid.

4. DESIGN

Design the details needed to meet customer
needs, conduct formal experiments, if
necessary, to focus on the most important
process variables and determine the process
settings to optimize product results [3].

This step involves verifying the design
performance and its abifity to meet
customer needs [3].

Results and Discussion

Define. The project charter, SIPOC table, and Gantt Chart was
essential to structure the project tasks, completion timelines, as
well as to identify the key stakeholders. Historical data of the
events occurring, current outputs, and process flows were
assessed to have a clear visualization of the key process input
variables (KPIV’s) and Key Process Output Variables
(KPOV’s).

Table 1: Project Charter Table 2: SIPOC Table
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Figure 2: Process Flow Diagram
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Figure 4: Fishbone Diagram

Results and Discussion

Measure. Potential KPIV’s were identified using several basic
analysis tools like brainstorming, voice of the customer, data
collection, process flow charts. Value stream mapping (VSM)
provided necessary information related to the KPOV’s. The
data from the VSM showed that many projects took at least 40
days to completion, although some took even more, and a few
were requested with high urgencies which were delivered
before the 40 days. The step that took the most time was the
Initial Work on Documents with 21 days to completion.

Figure 3: Value Stream Map
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Analyze. The VSM was used to determine the events of the
sequence of steps In the process and make assessments at
Intermediate steps to identify deficiencies. A fishbone diagram
helped to find possible causes for delays in the Initial Work
step. Further analysis of the VSM showed opportunities to
eliminate a bottleneck and perform 5S.

Table 4: 5S Definitions

Suppliers Surroundings Japanese Translated English Definition
N
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training monitoring —/ ] ) ) . )
/ tool / Seiketsu  standardize standardize Schedule regular cleaning and maintenance by
/ // conducting seiri, seiton, and seiso daily.
Skills Systems Shitsuke  discipline  sustain Make 5S a way of life by forming the habit of always

following the first four S's.

Table 5: Functional Process Overview
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4. Design. This work instruction details the Functional Process

Overview, and includes visual aids to cover most, if not all, of
the areas of opportunity that were mentioned in the analyze
phase that directly affect the outputs of the process. New
standard project folder was structured as a result of 5S, as well
as a QC checklist for reviewing steps before delivery of
projects.

Results and Discussion

5. Verify. In the verification phase, the Standard Process Flow of
the designed Work Instruction was introduced to the team for
verification of feasibility. Training sessions were scheduled

emphasizing the steps iIn the process, and to ensure
understanding of the whole process, as well as the importance
of following the standard steps and timelines. By reducing the
standard time from 40 days to completion to 30 days to
completion by following the established timelines, the process
delivery or (TAT) will see a reduction of 25%. 5S In the
general project folder resulted In reduction of folders from

more than 30 folders to only 5 folders, as well as an overall

cleanup of irrelevant files, folders, and a standardization of the
practical project folder with specific sub-folders.

Conclusions

The Lean Six Methodology proved to be very resourceful for the

Improvement efforts of the process.

« The structured methodology, as well as the quality and lean
tools and techniques that were used, had a great impact on the
identification of the areas of opportunity, which led to the
reduction of at least 25% TAT.

|t also gave a better understanding of the strengths of having a
lean mentality, which focuses on reducing waste, and
manifested itself in the reduction of waste, and making room
for innovative ways of thinking and working.

« The analysis of data led to a design that improved the flow of
the process by establishing a standard process that can be
efficiently executed, monitored, and measured to continue
Improving the performance in the delivery of projects, and with
high quality.

Future Work

In future work, more specific numerical data of the exact times It
takes to complete the tasks, the times of delayed deliveries, and
other defects, would improve the odds of evaluating the data with
statistical tools in the measure and analyze phase and determine an
accurate process capability. The use of Lean Six Sigma in the
service sector should be greatly emphasized so more resources and
knowledge can be gathered that would result in new innovative
ways of thinking and making decisions.
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