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Abstract-This paper explores the contribution that can be made by Eight-step problem solving to deal with the problem of product
quality degradation that causes customers to complain. Specifically analyzing the application of Eight-step problem solving in the
woodworking industry which located in Central Java Indonesia. The research method used is through field observation, following Eight-
step problem solving analysis (Toyota Model), preparing recommended actions and monitoring communication progress and results.
The available literature lacks papers that explore preparation before implementing Eight-step problem solving, where Initial planning
especially related to the selection and formation of team members of problem solving is needed to support this Eight-step problem
solving approach. It is important to build the team which consisting of cross functional member. Empirical evidence adds to the existing
literature on this problem by showing a structured Eight-step problem solving approach that significantly influences organizational
performance in terms of improving product quality as customer need.

Index Terms- Problem solving, Product quality, Customer complaint, Problem, Quality.

I. INTRODUCTION

he Eight-step problem solving are problem solving process tools which developed to solve problems. Focusing on the process stage,
clarify the problem, find the root cause of the problem and set a standard to prevent recurring problems.

In this paper, we present a case of Eight-step problem solving application at woodworking industry which located in Central Java-
Indonesia through the illustration of an overall Eight-step problem solving implementation to furnish an insight into the potential impact
of Eight-step problem solving in the woodworking industry about improving product quality to avoid recurrence of customer complaints
in the future.

II. LITERATUREREVIEW

The implementation of the problem solving process varies between companies and or organizations. Some companies have adopted
PPSP over the past decade, but they have failed to achieve success as achieved by Toyota (Liker, 2004).

The n;hl-slep 1s effective because, it links methods to results by running trials to determine countermeasures (Marksberry et al, 2010).
The main reason is that the 8 steps process should be applied as a systematic way of thinking instead of a template or a document that
needs to be completed (Marksberry et al, 2010).

Toyota Manufacturing introduces a practical problem soln]g process (PPSP) as part of its TPS tool; PPSP is a systematic process for
achieving a robust solution for differences and problems (Marksberry et al, 2010).

The team leader, supervisor, manager, operation manager, coordinator, and engineer responsible for the zone or area where the problem
occurred will take the lead in the problem solving process. This concept is based on the reasoning that this individual or team is the
primary concerned party and the expert in the area or work zone for resolving the problem (Liker, 2004).

The Kaizen approach through 8 PDCA cycles involves all components in the company both management and employees to get optimal
results (Darmawan, Hasibuan, Hardi Purba, August -2018).

http://dx.doi.org/10.29322/11SRP.10.04.2020.p10097 WWW.1jSTp.Org




International Journal of Scientific and Research Publications, Volume 10, Issue 4, April 2020 8835
ISSN 2250-3153

Toyota Business Practices (TBP). It is an action to practice The Toyota Way then to realize continuous achievements efficiently for all
positions or functions and to enhance quality in order to make company growth in the mid to long term. TBP consists of eight steps of
concrete actions and processes (Abdulmouti, 2018).

The Toyota PPSP is based on the PDCA continuous improvement process and it follows a structured sequence of 8-steps that a problem
solver must conduct in order to identify and eventually eliminate a problem (zhang & Liang, 2010).

The problem solving model is seen as very important in solving problems and maintaining performance improvements. It begins with
the leaders' commitment to genchi genbutsu when problems are discovered (Shang & Sui, 2013).

Toyota overcomes the problem by using eight step based on the PDCA, which enforces scientific and methodical procedures by carefully
identifying successful processes and the exact root of any problem, the 8 Toyota problem-solving Steps (Schweitzer & Capstone, 2012).

A proven and correct way to identify and solve problems is eight steps towards solving practical problems developed by Toyota. This
system is structured, but simple and practical enough to handle the smallest problems, to the most complex problems (Holland, 2013).

In many organizations, the problem solving process is often rushed, focusing on finding the quickest and easiest solution rather than the
one that adds the most value. Toyota, on the other hand, uses a systematic problem solving process by carefully describing the problem,
finding the real root of the problem and using experiments to test preventive actions to ensure the problem is corrected once and for all
(Lean Enterprise Academy, 2014).

B; a standard problem solving process, it is excellent and widely applicable (Miller, 2009)
One of the main reasons is thought to be management’s focus on the hard side of Lean (tools like 8-step problem solving, kaizen, kanban
systems, etc.), making a recognizable mistake by ignoring the soft side of culture, respect for people (Vadnais, 2015).

The period of time spent depends on the complexity of the problem and all those involved in completing the 8 PPS steps (P. Arunagiria
and A. Gnanavelbabu, 2014).

The performed literature overview on the selected topic showed that mostly the research in principles shows that Eight-step problem
solving give benefits in solving complex problems that occur in the product or processes which can prevent bad effect on customers.
The available literature lacks papers that explore preparation before implementing eight-step problem solving, where Initial planning
especially related to the selection and formation of team members of problem-solving is needed to support this Eight-step problem-
solving approach.

This paper is to add the basis for preparation before starting the Eight-step problem solving as stated on the term of reference team
evaluation plan.

II. IDENTIFY,RESEARCHAND COLLECT IDEA
The Eight-Step problem solving is a process step for problem solving which follow Plan, Do, Check, Act (PDCA) cycle. Plan for step
1 to 5, Do for step 6, Check for step 7, Act for step 8.
The type of research used 1s descriptive qualitative research where the Eight-Step problem solving approach used as the basis in this
study. The step of Eight-Step problem solving is as follow:

1.Stepl (Clarity the problem).
Key Points for Problem Statements. A problem statement i.e.: not containing a cause, not containing the solution, factual, within scope,
short, focused on the current situation and the gap, measurable, descriptive of the desired situation, clear and understandable.

2.Step2 (Break Down the Problem).

Break the big vague problem down to its smaller specific problems i.e.: go see the actual problem process or situation, look at various
inputs and outputs in order to select the problem to solve, narrowing the scope and prioritizing helps root cause analysis (step 4)
significantly.

3.Step3 (Set a Target).

Clear define with these: "What we will do" with the target, “How we will do it" with the target, the "Ideal situation" with the target to

be achieved.

4.Step4 (Analyze the Root Cause).
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Consist of: Stepl (assumptions): Brainstorm all possible, Step2 (Prioritize): Categorize and display possible, Step3 (Analyze): Gather
data to determine the root cause

5.5tep5 (Develop Countermeasures).

Follow the process i.e.: a proper root causes analysis will point to the action needed: remove the root cause, make a plan that includes
who, what, when, pursue multiple countermeasures — not just one, explore as many countermeasures as possible at once, build consensus
rather than promote/defend solutions, prevents decisions from being made too quickly, fosters dialog and responsibility for
understanding the problem more deeply.

6.5tep6 (see countermeasures through).
Narrow Down Countermeasures i.e.. which factors have the greatest impact (Pareto analysis) then prioritization matrix and create Gantt
chart.

7.Step7 (Evaluate Both Results and Process).

Follow up, i.e.: check the results, check the process, ask, “Was it an effective countermeasure or just luck?”, what worked and what
didn’t? (which factors contributed?), which actions in “Do” phase gave us results? (what does the data tell us?), where did we deviate
from the plan? (What did we learn?).

8.Step8 (Standardize Success, learn from Failures).
Consist of: successes: Look for similar problems and share learning, failures: Identify unresolved issues, set next targets, there is never
a perfect resolution.

IV. STUDIES AND FINDINGS

Before implementation of the Eight-step problem solving, the selection and formation of team members is carried out which is adjusted
to the complexity of the problem and then the planning of activities was created. It is important to build the team which consisting off
cross functional member.

Terms of Reference: Quality Improvement (Daily)

Aim of the Review To review quality performance and improvem ent effectiveness to improve product quality level
Hari Monday to Friday Participants

Duration 30 mins 1.FM 5.Prod. Plan

Frequency Daily 2. Prod. Mar G6.Purc.

Day/ Time 09.00-09.30PM 3.HR. Mgr 7.Ka Shift

Location  Leaming & Development mom 4. Mech. Mar

Objectives : Inputs Qutputs

- To evaluate quality issues, problem solving - Updated comm unications ]

steps & quality improvement board Updale board performance
-To identity areas of concern for improvement |- Top 1 issues from Ka Shift -Update Roll Out Actions

-Ensuring areas of concern for repairs and
regular monitoring

Agenda KPI's Ground Rules

- Review product -Performance

grading & complain  |Product quaily level | S & finshontime

- Review production - Performance - All participants (according to the list are present and ready io update the
performance production information)

-Delivery Concem - Fair and open discussion. all participants have the right to issue ideas

- Review Open Actions - Silence means AGREE

- Participants are responsible forthe agreed action. The person
responsible for the action must be the person present at the meeting

- Commit to achieving results on target

Table 1. Team evaluation plan of TOR
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1.Stepl (Clarity the problem).
The decrease in product quality (bare core board)

again about the quality for A grade, compared with before, there are more burls and pith. I also advise your factory to reduce use of
putty, it's better not to use putty”.

Volume 10, Issue 4, April 2020

as indicated by complaint from customers. Voice of customer: “Our factory feedback

Figure 1. Picture of product defect

2.Step2 (Break Down the Problem).
Detail issue as shown on below table.

No |Falcata Barecore Defect related with customer complain
1 |Knot (live, dead) Dead knot has relation with putty
2 |Center Pith (hard, soft) Soft center pith has relation with putty
3 |Gap on butt joint No issue
4 |Gap (wane) on back face, front face |Gap (wane) has relation with putty
5 |Notto arrange No issue
6 |Defect within 10 cm from end MNo issue
7 |Split, peeled No issue
8 |Water stain No issue
9 |Pinhole No issue
10 |slight hairy/ unflat No issue
11 |Decay No issue
12 |Lamina pitch No issue
13 |Packing MNo issue
14 |Both side must use FJ on face No issue

Table 2. Defect related complain

3.Step3 (Set a Target).
The target as shown on below table.
No Falcata Barecore Grade A Grade B
Accept 30mm, no loose knots, t
1 |Knot (live, dead) cceptmax § 30mm, no loose knots, to Accept putty, loose knots on back face

apply wood dust glued on gap (+/-10%)

If soft accept need putty or to be place on

Center Pith (hard, soft) back face

If hard accept (+/-5%)

< 3x150 mm (rp 500 coin) accept (need <6 mm x 200 mm accept need putty)

Gap (wane) on Front face |putty)
3 < 5x20mmn accept (need putty) <10 mm x 50 mm accept (need putty)
<3x150 mm (rp 500 coin) accept (need
Gap (wane) on Back face [putty) <L5mm x 300mm accept

<5x20 mm accept (need putty) <6 mm depth/thickness accept
Putty on A grade to be limited (+/-5%)

Table 3. Defect requirement
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4.Step4 (Analyze the Root Cause).

e Correlation raw materials and grading finish product

CorTmimtiornm: Cormafa A (rvs3): Cormecta FS frvs3): Sengrast PCCITMAIC: Trugast S0 RAE:

Gt e - E e BT T =

e

E e am W

Figure 2. Correlation analysis raw material & grading finish product

Explanation from Figure 2:
1) The input of raw material “Box Shape™ has a positive significant effect to grade A
2) The input of raw material “Semi-Box Shape” has a positive significant effect to grade A
3) The input of raw material “DS3” has a positive significant effect to grade A
4) The input of raw material “BC” has a positive significant effect to grade B

e Correlation raw materials and WIP (Pelos — carrier for grade B)

Correlaticons: Tarmban Pelos: Inpuat FOTAR: Inpuat SERMI: Inpoat DS3: lnpet S

Tamtsak Pelow Irpmas  BCOT R Trgpas SEwTE T D=
T e BT —o_ =3

I rgpas D=3

T e D=

RN

T e W

T r

Tmgeaw

Figure 3. Correlation analysis raw material & WIP (Pelos — carrier for grade B)

Explanation from Figure 3:

1) The input of raw material “Box Shape™ has a negative significant effect on increasing “Pelos™.

2) The input of raw material “DS-" has a positive significant effect on increasing “Pelos”.
3) The input of raw material “BC” has a positive significant effect on increasing “Pelos™.

e  Correlation raw materials and WIP (sorting activity on conveyor)

Correlaticnn: : tpuat KOTAK: Input SEMI: Inpoet DS3: inpat DS c ..

Trgpas SEwET T e D=
T

S

Trews
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T

Figure 4. Correlation analysis raw material & WIP (sorting activity on conveyor)
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Explanation from Figure 4:

The input of raw material “BC” has a positive significant effect on increasing “sorting activity™.

5.5tep5 (Develop Countermeasures).
Use cause & effect matrix to identify the correlation between input & output, the importance of output and level of control.

] Type Rating of Importance to Customer in thisRow 10 | 10 | 8 B

1 2 4

< | m

5|58

T T = =

Type Outputs in this row 3 .? % §

e o = o

a| & xa

08|23

g

Relate the Inputsto the |Listed below are the| Level of control Control of priotity

1 Type Inputsto be pricritized in the Column below l Outputs and enter your | Prioritized List of

‘numerical rankings in the Inputs
1 |Raw material “Box Shape” 91 65| 1 186 3 56
2 |Raw material “ Semi-Box Shape” 91553 198 3 59
3 |Raw material “DS3” 51516513 158 3 47
4 |Raw material “BC" 3191915 22 3 67
5 |[Raw ial “DS-" 519513 198 3 59
6 |Skill of sorter 9151919 266 3 80
T |Machine performance 51316515 150 3 45
8 |Raw material storage 516195 202 3 61

Table 4. Cause & Effect Matrix of Barecore Board process

Explanation from Table 4.:
1) Cause & Effect Matrix used for identifying the importance of input to output (score 1 to 10), the highest score is more important.
2) Cause & Effect Matrix used for identifying the correlation of input to output (score 1,3,5,9), the highest score is having a
stronger correlation.
3) Rating of controlling the nput (score 1,3,9), the highest score is more difficult to control.

6.5tep6 (see countermeasures through).
To prioritize attention in the problem and follow up with an action plan as follow:

Rank Input Severity | Control of Priority
1 |Skill of sorter 266 100
2 |Raw material “BC” 222 83
3 |Raw material storage 202 76
4 |Raw material “Semi-Box Shape” 198 74
5 |Raw material “DS-" 198 74
6 |Raw material “Box Shape” 186 70
7 |Raw material “DS3” 158 59
8 |Machine performance 150 56

Table 5. Prioritization Matrix

Action taken:
1)  Set up strategic of new employee’s recruitment & training plan, pic: HR Mgr.
2) Do refreshment training especially ‘falcata barecore’ knowledge to sorter, pic: HR Mgr.
3) Optimizing production group composition, pic: Prod. Mgr.

http://dx.doi.org/10.29322/1JSRP.10.04.2020.p10097 www.ijsrp.org
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4) Optimizing layout, the raw material storage area, pic: Prod. Planner

5) Coverage raw material storage area from water rainy, pic: Facility Leader

6) Arrange % composition of raw material to be input in production, pic: Prod. Mgr.
7) Improve machine capability, focus on Double Planner & Multi rip, pic: Mech. Mgr.

7.Step7 (Evaluate Both Results and Process).
After some action is taken, the result shown on the below figure.

|
cass —— A
—— EEm
cem r
e  coaes
o — . SO0
2 == o e - —— e
3 e
cs7s
Before After
= ===
z 3 a 3 s §F = :'Bz'z:iﬁl
-

Figure 5. % Finish product grade A achievement

Explanation from Figure 5:
From the above figure shown that the corrective action has taken give significant improvement in product quality. Comparing trend
before and after, in the area of “after’ improvement the trend of grade A is increased and more stable.

8.Step8 (Standardize Success, learn from Failures).
To sustain the performance increasing grade A of finish product barecore board have to be followed by standardization of the action
especially treatment to new employee, arrange % composition of raw material to be input in production & machine maintenance.

V. CONCLUSION

In this paper shows the Eight-step problem-solving in solving deterioration product quality, by following the eight stages, the problem
of deterioration product quality of barecore board in woodworking company can finally be reduced and the customer's interests can be
saved.

Benefit of The Eight-Step problem solving implementation:
1) Customers are more trusting because improving quality product
2) Improve knowledge of structured problem solving technique
3) The lowest level in the organization have better ownership in keeping quality of product
4) Increased sustainable results through behavior changes in processes and people.

The key factors of successful the Eight-Step problem solving mainly are:

1) The Eight-Step Problem Solving is one of the key elements to solve a complex problem. The aim is to clarify, explore and
solve problems, and is useful in improving products and processes. Introducing this structured approach will provide clear
direction to the representative’s employee on solving problems that arise.

2) The team’s goals and membership roles been clarified which will the team require to function effectively. In the case of complex
problems and give an impact on the customer’s interests, the selection of the right team members makes the key in solving
problems effectively.

3) Inthe review meeting there is a chance to discuss related problem solutions and very good for the learning process in the whole
organization.
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The Eight-step problem solving is a method used to approach and to resolve problems. Initial planning especially related to the selection
and formation of team members of problem solving is needed to support this Eight-step problem solving approach. It is important to
build the team which consisting off cross functional member.

ACKNOWLEDGMENT

The authors wish to thank management of manufacturing companies in Central Java-Indonesia. This work was supported in part by a
grant from the Mahardhika School of Economics.

(1
2]

(3]

(4]
(5]
(6]
(71
(8]
91
[10]
[11]
[12]
[13]
[14]
[15]
[16]
(171

[18]
[19]

[20]

REFERENCES
Catherine Schweitzer, Honors Capstone, Spring 2012, The Toyota Approach to Quality Managem@k A Guide to Understanding and Implementing the Toyota Way.

DrRaedEL-Khalil POMS23rd AnnualConferenceChicago, [linois,U.S. AApril20toA pril23.2012, Effectiveness of Lean Management tools:  Stmuctured Problem
Solving Process at Automotive Industry, available at https://www pomsmeetings org/confpapers/025/025-0155 pdf.

Hassan Abdulmouti, 2018, Benefits of Kaizen to Business Excellence: Evidence from a Case Studi, Abdulmouti, Ind, Eng Manage 2018, 7:2, Industrial Engineering
& Management, DOL: 10 4172/2169-0316.1000251.

Jeffrey K. Liker, 2004, The Toyota Way: 14 Management Principles from the World's Greatest Manufacturer, McGraw-Hill © 2004,
Jon Miller « February 22, 2009, TBP: Toyota Business Practice, Gemba Academy, at hitps://blog.gembaacademy.com/2009/02/22/tbp_toyota_business_practice/.
Kenneth G. KREAFLE, 2010, Lean Product Development, Interdisciplinary Information Sciences Vol. 17, No. 1 (2011) 11-13, DOL 10.4036/is2011.11.
Kyle Holland, September 16, 2013, Eight Steps to Practical Problem Solving, Kaizen-news.com.
1 Enterprise Academy, posted on November 19, 2014, Back to Basics: Problem Solving at Toyota, available at hnnwww Jeanuk.orz/article.
Liker, K. 2004. The Toyota Way: 14 Management Principles from the World's Greatest Manufacturer. McGraw-Hill, New York ,NY.

Marksberry, P., J. Bustle, J. Clevinger. 2010. Problem Solving for managers: a math ical investigation of Toyota™s 8-step process. Journal of Manufacturing

Technology Management 22(7) 837-852.

Marksberry P, Badurdeen F, Gregory B, Kreafle K, Management directed kaizen: Toyota’s Jishuken process for management development, at Joumal of
Manufacturing Technology Management, Volume 21 (6): 17 — Jul 27, 2010, www.emeraldinsight.com/174 1-038 X_htm, DOIL: 10.1108/1741038101 1063987.
Marksberry P & Parsley D, 2011, Managing the IE (Industrial Engineering) Mindset: A quantitative investigation of Toyota’s practical thinking shared among
employees, JIEM, 2011 —4(4):771-799-0nline, http://dx doi.org/10.3926/jiem.293.

Mike Wilson, Oct 17, 2013, Toyotas 8 Steps to Problem Solving, Creative Safety Supply, at https://www.slideshare net/MikeWilson20/toyotas-8-steps-
toproblemsolving.

P. Arunagiria and A. Gnanavelbabu, Procedia Engineering 97 (2014) 2072 — 2080, Identification of High Impact Lean Production Tools in Automobile Industres
using Welgthted Average Method, www elsevier.com/locate/procedia, doi: 10.1016/j.proeng.2014.12 450,

Saket D. Fadnavis, ?,Dlem Empirical Investigation of Potential Relationships between Organizational Culture Traits and Problem Solving Practices to Support
Lean Transformation at http:/fuknowledge uky edu/me_etds/53.

Schweitzer, Catherine and Capstone, Honors. (2012). The Toyota Approach to Quality Management: A Guide to Understanding and Implementing the Toyota Way.
Spring.

Shang Gao a & Sui Pheng Low, 07 Aug 2013., The Toyota Way model: an alternative framework for lean construction, in Total Quality Management and Business
Excellence - April 2014, DOI: 10.1080/14783363.2013 820022,

Shiftindonesia, Your Operational Excellence Guide, at http://shiftindonesia.com/8-1 -praktis-lakukan-problem-solving/.

University of Kentucky, Lean Systems Program, 8 StepProblem Solving Method, Copyright 1994-2015 University of Kentucky/Toyota Motor Engineering &
iBnufacturing North America, Inc. (TEMA) All Rights Reserved.

Zhang, Q.. K. Liang. 2010. Study on the Organizational Structured Problem Solving on Total Quality Management. International Journal of Business and
Management 5(10) 178-183.

AUTHORS

Author — Tri Wahjoedi, Lecturer, Certified Green Belt & Lean Advanced Manufacturing, tri.wahjoedi@ stiemahardhika.ac.id,
+6287721247195

http://dx.doi.org/10.29322/11SRP.10.04.2020.p10097 www.ijsrp.org




The Structure Problem Solving Approach to Solve Product
Quality Issue

ORIGINALITY REPORT

18, 19 4. 81

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

www.pomsmeetings.org 80
Internet Source )

Submitted to Universitas Krisnadwipayana - 7%

Faculty of Administration
Student Paper

uknowledge.uky.edu 3%

Internet Source

Exclude quotes Off Exclude matches <3%

Exclude bibliography Off



