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Six Sigma > Project-Story-Book

Introduction
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Six Sigma > Introduction

My introduction as a Green-Belt candidate and my Projec Sponsor

Green Belt
Name: Luong Van Tim
Education: Hanoi University of science and technology

Position: Innovation Leader at Hanesbrands company

Sponsor
Name: Pham Van Quang
Position: Secretary of the Communist Party of Trung Hung Village

Location: Trung Hung village, Bac Hung commune, Tien Lang district, Hai Phong city, Vietham
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Six Sigma > Confirm of my project sponsor

Scan of the signed confirmation eMail of my project sponsor

CONFIRMATION MAIL

My name is Pham Van Quang from Bac Hung commune committee (Secretary of the Communist Party of Trung Hung Village). I am responsible
for managing all activities of Trung Hung village.

I confirm, that I vong Van Tim (luongvantim.hust(@gmail.com) will implement the Six Sigma project in my area of responsibility and will support
Luong Van Tim along the DMAIC phases (DEFINE, MEASURE, ANALYSE, IMPROVE, CONTROL).

For the Lean Six Sigma Green Belt certificate he/ she will measurable solve:

- a Quality-Problem (e.g. defects of the output),

- an Availability-Problem (e.g. reduce cycle time or increase volume) and

- a Consumption-Problem (e.g. better utilization of inputs/ resources; elimination of waste).

I allow Luong Van Tim to conduct interviews with internal customer, to involve experts of the topic and to conduct workshops
a) in the MEASURE phase to analvse the inputs and the process and

b) in the transition of the ANAT'YSIS to the IMPROVE phase to determine the root causes of the problems and to develop solution ideas to
eliminate the root causes.

At the end of each DMAIC phase, Luong Van Tim will present the most important results of this phase in his/ her Project-Story-Book. Based on

these results, I will decide on the success of the project so far, either to require adjustments in the current phase or to recommend the transition to
the next DMAIC phase.

The decision about the implementation of solutions in the IMPROVE-Phase is up to me. I note, however, that a project in which no solutions are
implemented, and which does not lead to measurable improvements cannot be certified.

Therefore, I will check the calculated financial and other benefits for plausibility after the approved solutions are implemented.

I accept that the application and registration at the TUM School of Management begins with the sending of this eMail, and that the course fee must
be transferred if the Project-Topic and Project-Definition have passed the suitability check.
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Six Sigma > Requirement >> TUM Lean Six Sigma Yellow Belt Certificate

Scan of my TUM Lean Six Sigma Yellow Belt Certificate

Certificate

Executive Education Program

We hereby confirm that

Luong Van Tim

has successfully completed the certification requirements for the

TUM Lean Six Sigma Yellow Belt

through the successful completion of the 22-week Professional Series of courses on the edX platform,
including 30 hours of lecture, weekly quizzes, and guided on-line case studies and projects,

Six Sigma and Lean: Quantitative Tools for Quality and Productivity

LEAN Covering the topics

« History of Lean

« Continuous Improvement (Kaizen)
« 8D Problem Solving

« Value Stream Mapping

+« Fishbone, 5 Whys, Cause & Effect
e  3Ms: Mura, Muri, Muda

SIX SIGMA

+ Project Identification and Definition
« SIPOC

» Customer Expectations, VOC, Kano
+  Critical-to-Quality Parameters

» Process Mapping/ Flow Diagram

RAMA M A
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Six Sigma

DEFINE

Identification and Definition of a Six Sigma Project
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Six Sigma > Project Introduction

Show littering Landscape of Trung Hung village ....

Trung Hung village additional

Land allocation rate Occupation distribution rate information:
, , Others |
Other land (ha) 13% | * The total number of households is 214

24%

_Residential (ha) :
: 23%

m Agricultural (ha) = Residential (ha) = Otherland (ha)

Builder

* The total area is 50,925 ha (hectare)
7%

* Has 720 villagers

Farmer ‘ * Waste weight estimated about 350 tons of
54%

Agricultural (ha)

: Merchant ',
53%

14% ’
| Workr

er
12% ¢ Other common waste accounts for 15%

garbage/day

¢ Domestic waste accounts for 85%

s Farmer = Worker = Merchant Builder = Others| * Trung Hung village is being polluted day by

day and needs to be protected

Result and Interpretation Result and Interpretation

* In Trung Hung village, most of the area is agricultural land
(harvest area) * Most of the people are engaged in farming

* To protect the rural environment, focus on cleaning harvest * Waste in rural areas is mainly generated from the activities
area is the most important part of farmers

... general key figure informatio‘n/
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Six Sigma > Project Introduction

General information of Bac Hung commune ...

NP . - | 1. Geographic information
Lo ong & - e * Trung Hung is a village of Bac Hung commune, Tien Lang district,
| ' Hai Phong city, Vietnam;
L 7\ _ - * Bac Hung commune is in the East - South area of Tien Lang
Cau LockTru H district, the North borders Tien Thang and Hung Thang
b communes. The East borders on Hung Thang commune; The
;igé B2iQuanChgy South borders on Nam Hung commune; The West borders on Tien
. ol Thang and Tien Minh communes;
2. Environment information
* Bac Hung commune has a temporary landfill in Dong Tien village,
S _ "\ with an area of 3,500m2, according to the approved commune
Truong mam @ \ planin 2011.
non xa BacHung Y\ »
0 S 4 * Currently, the amount of daily-life waste generated throughout
- the commune is very high (estimated at 3.5 tons/day)
* The usable area of the temporary landfill has run out and is no
longer capable of treating waste by burying
* Bac Hung commune has some pollution rivers, due to the
discharge of domestic wastewater from the villagers, which has
not been dredged in time for many years due to limited funding

LOC TRU

BAC HUNG

NAM HUNG el
Quanioc @ LR nTIBACH 52

+ Google

... Trung Hung village in Bac Hung ‘/
9
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Six Sigma > Project Introduction

Impressive part of your introduction to your topic

Littering landscape in Trung Hung village — My hometown

Sample of typically littering Garbage on village river Garbage in the village harvest areas

wastes in Trung Hung village (animal carcasses, plastic bags, plastic bottles paper, ( leftovers, animal carcasses, pesticide shells, plastic bags,
construction waste, domestic waste, untreated wastewater ) domestic waste )

* Animal carcasses; [

* Pesticide shells;

* Bags ( plastic and paper);
* Cans (Beer and Soda) ;

* Glass and plastic bottles ;
* Domestic waste ;

* Leftovers;

* Construction waste ;

» Cigarrets butts ;

* Animal wast ;

* Desposable masks;

* Garment waste;

* Etc.

Taking into account the moment
we live this is the type of
littered represents the greatest
danger to the environment and
people health.

Nowadays, pollution has become worse and more serious in almost all villages in Vietnam. Pollution harms not only human's health but also the existence of animals, it leads to decrease the
economic growth in the countryside. The authorities have been setting up some activities to protect the environment, but this hasn't completely solved the pollution problems. As the result,
analyzing the pollution and taking actions to reduce the cause of pollution is one of the biggest demands in the Vietnam countryside.

v,
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Six Sigma > Project Introduction

Great start to structure the topic!

My first observations, assumptions, effects and solutions ideas ...

Effects (2)

time
O
=
(@]
=2
(]
3
w
=

Triggering
Causes (x)

A
Villager dissatisfied (S)

_______________________________________________ A A

Here you can of course define more problems. t

If these problems belong to different outputs, Harvest area littered (Q)

you_might define another Fault-Tree. _____________________________ T __________________

Villager throws the garbage
on the ground
Ground(cleaned) pieces left Wrong assessment of

Root Causes

Increase total cost (S)

Villager claims (C)

Increase resources and working time (C)

>20 littering harmfulness

Garbage (disposed) location
wrong

Solutions (S)

Complete cleaning of the trash cans and
surrounding harvest area

Change the littering behavior of villagers,
visual and sign the trash can

Oreiner.hutwelker@tum.de
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Six Sigma

DEFINE

Identification and Definition of a Six Sigma Project
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DMAIC = Project-Topic

Project-Definition (1/4)

Project-Definition

Littering is one of the biggest problem in our planet at present. Especially in Viet Nam, we can see its presence in every corner of street, rivers, ponds, ...
nearby the place where we stay. In my hometown, the wastage is compulsorily collected in some concentration areas, however, some public areas such as
harvest areas, nearby local market areas, small rivers are littered by irresponsible villagers. Having the thought that all villagers are deserved to live in a
fresh, clean environment, we want to improve the polluted situation in Trung Hung village. As the result, our plan is to clean the harvest area, minimize

rubbish.

Activities we perform (disposal of waste), reduce the quality of products / services (ground-cleaning). This quality defect occurs very often and has a strong
impact on the internal/ external customer. The problem can be solved halfway by the own department.

Relevance of the topic: 35%
Suitability for method: Six Sigma
Solvable by own department up to: 60%
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DMAIC = Project-Definition

Project-Definition (2/4)

Section 1: Process and Output

Summary:

The Service GROUND-CLEANING is an intangible final Output for external Customers and is in the Creation Process CLEAN THE HARVEST AREA within a
year 13 - 52 times generated. Important Input of the Process to generate the Product GROUND-CLEANING is: BOTTLES, BOXES, PLASTIC BAGS,
ANIMAL CARCASSES, LEFTOVERS, PESTICIDE SHELLS.

Section 2: Problem

Summary:

1. Problem: GROUND-CLEANING INCOMPLETE. GROUND-CLEANING fulfills the requirement on Quality (is error-free) in 30%.

2. Problem: GROUND-CLEANING DELAYED. GROUND-CLEANING fulfills the requirement on Availability (just in time) in 40%.

3. Problem: GROUND-CLEANING GARBAGE (DISPOSED) LOCATION WRONG. GROUND-CLEANING fulfills the requirement on Quality (is error-free) in
40%.

v,
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DMAIC = Project-Definition

Project-Definition (3/4)

Section 3: Effect

Summary: Voice of Business
The satisfaction of the process-owners with the Consumption in the Creation Process of the GROUND-CLEANING is: 50%.

The total costs of the specified 3 problems are estimated by 1500% / year.

They are primarily the result of consumption costs due to waste of input and resources.
The solution of the problems is rated as:

- major URGENT (80%-Level)

- medium IMPORTANT (70%-Level)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

Dringlichkeit/ Urgency

Summary: Voice of Customer
The satisfaction of the external customers with the:

- Quality of GROUND-CLEANING is: 20%.
- Availability of GROUND-CLEANING is: 30%.

100% 100%
90% 90%
80% 80%
70% L 2 70%
., B0% . . 60%
Wichtigkeit/ ~ Verfugbarkelt/6
50% - 50%
Importance Availability
40% %
30% 30% 4
20% 20%
10% 10%
0% 0%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%

Qualitat/ Quality

Oreiner.hutwelker@tum.de
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DMAIC = Project-Definition

Project-Definition (4/4)

Section 4: Solution

Solution Idea to 1. Problem

Complete cleaning of the trash cans and surrounding harvest area

Solution Idea to 2. Problem

Make a specific plan for ground cleaning

Solution Idea to 3. Problem

Change the littering behavior of villagers, visual and sign the trash can

additional Information

Your additional comments, advices, feedback ... are very appreciated.

This project is very good. Because nowadays, pollution has become worse and more serious in almost all villages in Viet Nam, all environmental protection actions are
encouraged in Trung Hung village.

Oreiner.hutwelker@tum.de Six Sigma Project-Story-Book for: Luong Van Tim (luongvantim.hust@gmail.com)
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Six Sigma

DEFINE

SIPOC, Voice to Criticals, Project-Charter, Stakeholder Communication
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DMAIC > SIPOC

You clearly understood!

SIPOC with the core process steps included in the project

SIPOC
Pr;::::s- Supplier Input (xI) Process (xMR) Output (Y) Customer
1 Villager food (packaged) consume food garbage (domestic waste)
2 pesticide (packaged) consume pesticide garbage (pesticide shells)
3 animal (dead) organic decomposition garbage (animal carcasses)
4 garbage decide on harmfulness decision(garbage harmfulness)
5 decision(garbage harmfulness) select disposal option decision(disposal option)
6 decision(disposal option) select disposal location decision(disposal location)
7 decision(disposal location) dispose garbage garbage(disposed) Garbage Removal service
8 Garbage Removal service gargabge removal target develop garbage removal plan removal(plan)
9 removal(plan) schedule garbage removal removal(schedule)
10 assign garbage removal resources removal(team) Garbage Collector
11 removal(equipment) Garbage Collector
12 Garbage Collector trash-can(full) empty the trash-can trash-can(empty) Villager
13 ground(littered) clean the ground ground(cleaned) Villager

Results

1. The process steps 1-3 represent the
villager's independent sources of
creating garbage.

2. The process steps 4-7 represent the
decision process of disposed garbage.

3. The process steps 8-11 represent
garbage removal plan. It includes
schedule, equipment and manpower.

4. The process steps 12-13 represent
cleaning activity.

1.
2.
3.

Interpretation and implication

Multiple daily activities lead to many sources of garbage
The cleaning activities are critical because they are value added to fulfill customer expectations

Villager play a major role in improving environmental pollution because they are the main cause of littering

Oreiner.hutwelker@tum.de
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DMAIC > Voice to Criticals >> Summary and details

Voice of Customer & Business, Customer & Management Requirements and Problems

Summary: Voice of Customer (VoC), Voice of Business (VoB), Critical Requirements (CCR/ CBR), Problems, Severity, KANO and CtQ-Rank Results
. Critical Business Requirement (CBR) or . Critical to Quality
Y VD o Critical Customer Requirement (CCR) el LS 2 Severity (CtQ) Rank

Y_03 |ground(cleaned) ground not completely cleaned Management CBR: ground(cleaned) pieces left 0 ground(cleaned) pieces left > 20 Must-Be 96% 1 1 . S even critica I p ro b I ems
are identified under

Y_06 |decision(garbage) garbage mixture harmful Customer CCR: decision(garbage) harmfulness ¢ . ) ) ' ‘ 90% 2 t h ree d omains

Decison(garbage) harmfulness wrong

Y_04 |garbage(disposed) thrown on the ground Management CBR: garbage(disposed) location correct garbage(disposed) location wrong m 83% 3

Y_02 |trash-can(empty) out of sight Customer CCR: trash-can(empty) visibility/ attraction high trash-can(empty) visibility/ attraction too low More/Less-Is-Better 70% 4 2. Four pro blems are based
on the customer and

Y_05 (removal(schedule) trash-can fullness Customer CCR: removal(schedule) garbage in trash-can empty  {removal(schedule) garbage in trash-can full More/Less-Is-Better 60% 5
three problems are

Y 01 ground(cleaned) removal requires a great deal of Managerment CBR: ground(cleaned) cleaning-effort < 8 working ground(cleaned) cleaning-effort > 8 working More/Less-Is-Better 40% 6 ba sed onh mana ge ment.

effort hours per week hours per week
Y_07 |ground(cleaned) hear the flying insect noise Customer CCR: ground(cleaned) flying insect sound moderate  |ground(cleaned) flying insect sound noise Delighter 25% 7

Interpretation and implication

1. The result shows customer expectation is they want to have a clean area with less attention and the management (sponsor) expectation is saving effort
2. The quality problem is critical, needs to be effectively addressed and the availability problems can improve the villager’s life a lot
3. Customer can give the unobvious problem and it will become difficult to operationalize for measurement, for example Y_07

The important problems are: Y 03 & Y 06 & Y_0‘4/

Oreiner.hutwelker@tum.de Six Sigma Project-Story-Book for: Luong Van Tim (luongvantim.hust@gmail.com) 19



DMAIC > Voice to Criticals >> Charts

CTQ Bar Chart for the Problems and their evaluation by the KANO Model

Y,: Problems of Outputs and their Severity (%)

Satisfaction . Y,: Problems in the Kano-Model (CtQ's aligned with the Must-Be-Characteristic)
Customer/ Management is: ...

... excited 100%

Severity 1 - ey T T T T T T T i
of Problems 90% | oammmmmep=="
90% - =

80% - ‘l """"""

wis 80% — - ground (cleaned) flying insect sound noise

o —2——h.,-—e——jye y— @ @ @ @ @ e = ’

co% | 70% <]

p
/
20% - G
4 ground(cleaned) cleaning-effort >
30% - 60% = v 8 working hours per week
i
/
20% - 3
: ... indifferentso% £ -
10% ‘ o
, " ,"
0% T 40% removal(schedule) garbage in e
\\;(J O“‘& & deo > & {s@ 5 6"\' trash-can full e
& g & S s I i
3 > ° %Q’ & & = \\‘\9 30% trash-can(empty) visibility/ o
" <9 & & ) \>{° Y attraction too low b
& & ¥ F L& ¥ s Lo
& S o5 & & e
3 & & N & N3 & -
& ¥ Q)s‘ 2% < & 20% =
& 3 ¥ %) & -1
& N L A8 -
& & ‘\0@ @‘5 & 2 ~ e
ol @ L 2) i Y -
Q\G \‘5\ Q_Oo yg-’ 0\,@ &F © % decision(garbage) harmfulness ===
& Q‘d © @g’ ,§9 Ke & Lok wong e
o\s,y- &‘X\ 6&@ &o @c, 0\"9 eo@ | e .
\_\0\ c?x\ &S @ R ) 0\5 _________ garbage(disposed)location wrong
Q9° el Q":\ \Q*‘P ég@ \g‘v C,Q‘ «s ANBry 0%  om——— 1 ground(cleaned) pieces left> 20 | |
&F’ «@S& = *9" (ﬁ \Q‘aa & 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
ﬁﬁ & 3 & \Q@:’ Fulfillment of requirements
@\Q ms’*@ bd,\Q & A Must-Be ¢ More/lLess-Is-Better @ Delighter
k2 N <7 e s s g
e MB-Charakteristic MiB/LiB-Charakteristic --~-- Del-Charakteristic

Y CTQ Bar Chart

KANO Model

Interpretation and implication

1. The main problem is the Must-Be problems (CtQ’s) Y_03: Ground (cleaned) left > 20 pieces

2. Must-Be problems and More/Less-Is-Better are equal in number of the most four severe problems

3. Only one More/Less-Is-Better (Y_06) shows a high severity because of high uncertainty

4. Awareness of the dangers of environmental pollution in the village needs to be disseminated, it can help a lot in environment improvement

Oreiner.hutwelker@tum.de
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DMAIC > Project-Charter

PROJECT CHARTER

Business-Case

Project-Charter

The Service GROUND-CLEANING is an intangible final Output for external Customers and is in the Creation
Process CLEAN THE HARVEST AREA within a year 13 - 52 times generated. Important Input of the Process
to generate the Product GROUND-CLEANING is: BOTTLES, BOXES, PLASTIC BAGS, ANIMAL
CARCASSES, LEFTOVERS, PESTICIDE SHELLS.

Project-Name

Public Garbage Littering in Trung Hung harvest area

Process & Output

Product/ Service:

Process: clean the harvest area

ground-cleaning

Voice of Customer (VoC)

Voice of Business (VoB)

CLEANING is: 50%.

The satisfaction of the external customers with the:

- Quality of GROUND-CLEANING is: 20%.

- Availability of GROUND-CLEANING is: 30%.

The solution of the problems is rated as:

- major URGENT (80%-Level) / - medium IMPORTANT (70%-Level)

The total costs of the specified 3 problems are estimated by 15008 / year.

They are primarily the result of consumption costs due to waste of input and resources.

The satisfaction of the process-owners with the Consumption in the Creation Process of the GROUND-

Target-Date:

12 May 2022

02 June 2022

Comment

In Scope Out of Scope

in: Littering in village out: Littering in city central

in: Littering on harvest are out: Littering at bus station

in: Littering around trash can out: Littering at airport

in: out: Littering at mega mall

Targets Timeline

Y_03 Reduce pieces left on the ground (in range 0 - 10 pieces) 14 June 2022

Y 06 Identify gnd class.|fy garbage hamfulness in 3 types of trash bins (Organic, 14 June 2022
Inorganic, Recycling) correctly (up to 75%)

Y_04 Improve disposed garbage in correct location (up to 80%) 14 June 2022

Timeline De Measure Analyse

23 June 2022

Problems

Solution-ldeas

Y_03 | ground(cleaned) pieces left > 20

Y_06 | decision(garbage) harmfulness wrong

Y_04 | garbage(disposed) location wrong

Complete cleaning of the trash cans and surrounding harvest area

Make a specific plan for ground cleaning

Change the littering behavior of villagers, visual and sign the trash can

Comment

This project is very good. Because nowadays, pollution has become worse and more serious in almost all
villages in Viet Nam, all environmental protection actions are encouraged in Trung Hung village.

Management
Sponsor
A_ccountable
A_ccountable

Controlling
Experts
Black-Belt

Green-Belt

Green-Belt

Expert
Improve
07 July 2022

Mrs. Quang

Mrs. Thay

Mr. Ty

Mr. Chen

Mr. Dieu

=
3

Mr. Luan
Control*
21 July 2022

Supplier

Garbage Removal
service

Results
1. The business case is clear

2. The three main problems are
Identified based on SMART

3. The Voice of customer and The Voice
of business are quantified

4. Scope, targets and team defined

5. Timeline evaluation

Customer|Trung Hung villagers

l?

.2

Master-Black-Belt|Dr. Reiner

Control
18 August 2022

w2

End
02 September 2022

Completion-Date:

Evaluation:

days remaining : 0

days remaining : 21

days remaining : 42

days remaining : 56

days remaining : 70

days remaining : 98

days remaining : 113

Interpretation and implication

The clean environment of Trung Hung
village is greatly influenced by the
number of garbage littered on the

ground

Oreiner.hutwelker@tum.de
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DMAIC > Stakeholder Communication

Stakeholder-Analysis and communication plan

Stakeholder-Communication

Select one of your targets

Who in the company is positively/
negatively affected by the
achievement of this target? (Name)

Pseudonym

Interested in ...

o
£
S
t

<]

%

o

>

)

o
2

S

[

H

)
o

How do you want to win the support of this Person?

... target-achievement Type_ of . Frequency Type. of . Frequency Type. of . Frequency
communication communication communication

Degree of your Influence on this

Rank (Power x Interest x
Influence)

Y_04 | Improve disposed garbage in correct location (up to 80%) Mrs. Chen Che 5 8 personal talk weekly team discussion biweekly phase steering as needed 4 3
Y_04 | Improve disposed garbage in correct location (up to 80%) Mr. Tuong Tuo 3 4 personal talk weekly team discussion monthly phase steering as needed 5 5
Y_04 | Improve disposed garbage in correct location (up to 80%) Mr. Quang Qua 9 9 team discussion biweekly phase steering monthly final presentation | at fixed dates 8 1
Y_03 | Reduce pieces left on the ground (in range 0 - 10 pieces) Mr. Ty Ty 8 4 personal talk weekly workshop biweekly team discussion monthly 7 2
: " ; i Mrs. Th Th
A .Identlfy aqd classﬁy.garbage L EES LS e BRI 2D rs. Thay a 4 6 personal talk weekly workshop biweekly team discussion monthly 6 4
(Organic, Inorganic, Recycling) correctly (up to 75%)
Power Stakeholder-Analysis: Interest x Power X Influence Resu Its

Latents

Apathetics

10 Interest 11

power and interest

3. Mrs. Chen has power but not so aware about the
Project

4. Mr. Ty is interest but does not have strong power
5. Mrs. Thay is also belong to Latens group
6. Mr. Tuong show the least power and less influence

Interpretation and implication

1. The principal stakeholders are Mr. Quang, Mr. Tuong, Mr. Ty,
Mrs. Thay and Mrs. Chen

2. Mr. Quang forms the promoter group as they have

1. The effective ranking of each
person are assigned

adopted for each category are
Identified

3. The unawareness among Mrs.

addressed

2. The strategy which is needed to be

Chen and Mrs. Thay is need to be

Oreiner.hutwelker@tum.de
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DMAIC > Steering-Results

Results of the DEFINE-Steering

Define-Steering

Tool Application Documentation Comment m
Introduction, Presentation of
Critical Product/ Service ok ok Master-Black-Belt
. . Dr. Reiner Hutwelker
alectione ok ok reiner.hutwelker@tum.de
Project-Definition ok ok 11-May-2022
SIPOC ok ok passed
VoC/ VoB/ CtQ (Voice to Criticals) ok ok
Pham Van Quang
Project-Charter ok ok Phamvanquang.trunghung@gmail.com|
Stakeholder Communication ok ok 13-May-2022
Dear Tim, this is a great start. You applied all tool correctly and documented their results reasonably. | can additionally see a great motivation to
Additonal Notes be clear and comprehensible. | also appreciate that you could win a sponsor! — To be successful you might want to focus on just two different d
spots/ locations and gain experience about the feasibility. - With this performance you will become a candidate of our Environment Green Belt passe
IAward. (If you like, please contact Awe Olamide David from Lagos in our fb-group and exchange experiences). Go to MEASURE.

Only proceed to the next phase after a positive decision of MBB and Sponsor

Oreiner.hutwelker@tum.de Six Sigma Project-Story-Book for: Luong Van Tim (luongvantim.hust@gmail.com)



Six Sigma

MEASURE

Input-Analysis, Process-Mapping/ -Analysis, C& E-Matrix, Data-Collection-Plan, Hypothesis
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DIVAIC > Input-Analysis

10 negative influence input ware identified, 5 inputs are related to ground littering...

x1_01 Results

Which Input is necessary for the Process CLEAN THE

e | t
HARVEST AREA? trash-can(full) npu
Please selectan answer.

= 10 negative influence inputs were identified

What d ire fi TRASH-CAN(FULL)? tied bef rfilli Requi t . . . . .o . . .
ot coyoureqde from (FUkD empred before overiiing auremen * The highest negative influence was identified with 90%, it related to ground is not

Please enter your answer.

_ _ completed clean because garbage is still on the ground
To which category does the Requirement EMPTIED BEFORE

OVERALLING belong? Avallablllty {right Quantity Just In Time) " {Requirement Category * The lowest negative influence was identified with 15%, it is penalties for violations
S— Please selectan answer. » The category has 9 inputs related to quality and just 1 input of availability
Ki'l:ﬁ!lé’ii‘ii‘&";ilﬁﬁ“aiﬁf#: iy overfilled negative Influence = x|_05 (Villager ignoring) and xI_07 (Lack of awareness) directly related to villagers,
Ploase entor your answer. it can be very important reason of ground littering

H ften d th tive Infl TRASH-CAN(FULL, o, - . . . . .
Sikait st (FULD 40% Probability of Occurrence = xI_06 (does not have sanctions) is up to local government, it can impact to villager

Please enter a value between: 0% - 100%.

1;:: XIn: Inputs and the probability of the occurrence of their negative Influences Interpretation and implication
80% . . . . . . .
T = 5inputs are related to a direct or indirect ground littering, 2 are related to the trash-can itself and 3 are
60%
5% ] related to the villagers
40%
30% 1 1 . . . . .
206 ] - = Quality category is the major, 90% inputs belong to quality
10% — — —] 4|_|7 |
o NN YRR =  Garbage is generated from 3 main sources: domestic waste, animal carcasses and pesticide shells. Each
s & & &8 & m{,f s fsﬁ" R SRS S T
\;F& aé‘g& o o *’ﬁ nbo@ & dé& 3 “&é) . . . .
g“@ & ﬁ:f @g“ﬁf \@E&f éfﬁ & §«ﬁ* type requires a different treatment before disposing of the garbage
\o\\\\ & e“@ & f i ﬁ?\\ S 2 \(@9 & F e
&\\\ \\&9 w@ o & &a\\ \é,g,? 3 0\~\ ,bgﬁ . . . . . . oy »
& ,f§ P o S ﬁﬁg 5 = People's awareness can be the root cause of indiscriminate littering, it is necessary to handle both
« & Q@\ ‘:}5‘ go o é@ & S o
ST A P A A A . o .
KNP A S visible and invisible causes of the problems simultaneousl
« @&5 g & ¥ S
*\?@- 3 7 ¢/‘ +e°’ »

... 2 are related to the trash-can and 3 are related to the viIIags;s
25
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DIVAIC > Process-Mapping-Analysis

Please keep using affirmative statements, to always describe ,as is” situation e.g.
- Suitability of used tools low

- Picking garbage manually
13 activities are mapped in the single Activities gives a more detailed perspective ...

Who ... ... does what?

1. Process-Step Villager

Process-Mapping-Analysis of the Process: clean the harvest area

Please specify the Process-Steps in detailed Activities the format: Verb + Noun (e.g.: weigh Ingredients)

1. Activity

consume food

2. Activity

consume pesticide

3. Activity

animal carcasses

4. Activity

decide on

5. Activity

select disposal

6. Activity

select disposal

7. Activity

dispose garbage

8. Activity 9. Activity

10. Activity

11. Activity

12. Activity

13. Activity

... the Quality (Faultlessness/ Fulfilment
of Purpose) of the Output?

Which Influences

waste)

shells)

carcasses)

wrong assessment
of harmfulness

Wrong decision
disposal option

Wrong decision
disposal location

Dumping trash-bin
uncleanly

dispose harmfulness option location
2. Process-Step Garbage Removal service develop garbage schedule garbage assign garbage assign gar.bage
removal plan removal removal manpower [ removal equipment
3. Process-Step Garbage Collector empty the trash-can| clean the ground
Which Inputs are necessaryto start the pesticide . L decisi decisi | | gargabge removal "

5 hy food (packaged animal (dead arbage decision(garbage L N removal(plan Ik dk trash-can(full round(littered
[ Activity? (P ged) (packaged) ( ) g g (@ ge) option) location) target (plan) () 9 ( )
Methods: \é\ér;z?r:]n;t;u:;l:i};ts)fl?RUIes Siecticwic Personal habit Personal habit Personal habit Inf::::;:ol::::ut k:z::lz::le Visualization brair.lrset?:ming Calendar-entry Persuasion skill Purchasing Th{::t?a::i?i: n Garbage collecting

. . . Trash-bin, gloves, .
Which Equipment/ Machines/ Tools . Trash-bin, gloves, Gloves, masks,
Resources: L. Google search Microsoft Excel masks, brooms,
operate or support the Activity? masks brooms, dustpans
dustpans
i ici il decisi d isi isposal il
Output: Which Output results from the Activity? gaibaselliomesticlfoatbagol(pesticidel| laaibanclianim 2l I bage) option)r Ioca‘tion; garbage(disposed) r (plan) r hedule) removal(team) fencyelcatipment trash-can(empty) ground(cl d)

ground is not
cleaned completely

of the: I o

- Methods and the Availability (right Quantity justin
Time) of the Output?

- Resources

Long distance to
the trash-can

Planning time delay

negatively affect:

... the Consumption and Waste of Input
and/ or Resources?

How often are the Activities affected by these
negative Influences?

40%

20%

90%

Take time to search
trash-can

80%

30%

Expected
manpower is not
enough

50%

Missing the
necessary tools

20%

60%

Require big deal of
effort

95%

Interpretation and implication
= The Process-Steps in the SIPOC is specified in the sequence of Activities, precise enough description of the Activities so all negative
process Influences are identified

Results

= Process mapping
analysis of the
Process clean the
harvest includes 13
single activities

= The maximum
negative influence is
13th activity (clean
the ground) with
95 %

= 2 minimum negative
impacts are 5th
(select disposal
option) and 11th
(assign garbage
removal
equipment), both
equal 20%

Oreiner.hutwelker@tum.de

... on the Process-Steps than the SIPOC (underlying Methods and Resourcs;}
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DIV AIC > Process-Mapping-Analysis

9 of 13 activities and the probability of occurrence of negative influences ...

io0% xM & xR: Activities and the probability of occurrence of negative Influences from Method and Resources
(c]
90%
80%
70%
60%
50%
40%
30%
20%
10%
00/0 — —u - - 1 T T
r o N & S o \ N o L A\ e e \
&0 &0 o & & & @ o 3 'b\$\ '2}\‘6 &é\ & NS RN Q NS P
& & & \g.'!‘ I A e & N & & Q> P S S R S S ) Q.{/L
F & F NS s s TS
X X N o F F S e N ¢ & & .8
) B \ QO' (\O’ AR o o° & & O @
-\\\‘\‘ \\h\ & é’Jc: @0 o \,\Q\ Q;Qb o 0@) (‘\\\0 \»\g_\ R
@ P S & & D S S S N ® G
4 e \(& \)ao \)é\\ \)‘Z'\\ o \("\\ & q.‘\ Q\\\ i &
d & N & & & & & a & F & @
F o o o & & ¢ P RN
& & & \o"‘a & & & \& & & &
T &g T TS &S
I ¢ & &L & ¢ L & & FH &
FF T ETFT TS E S
N & & S 5 & e e & £ & & s
® @ S & @ 5 & R ® & @ S
J & . N 2 £ o° & o & & ¥
& 0&‘) S -@S\ & .b‘?qo g & P ° @éﬁ &
AN R AR L S S L
& ;o Q.SC} QG_Y‘ ,\"('Q & o & ?9@ o &
RS e S ; - Z  F : e %
v 7/
-‘—Q\Q- + + -),§@. _‘é\ 1’3‘9_

Results

= 9 of 13 activities and the probability of
occurrence of negative influences from Method
and Resourse are show in the Influence of xM &
XR Chart

=  The activity xMR_13: clean the ground has the
highest negative influence on Method and
resources

Interpretation and implication

=  xMR_13 (Clean the ground) is the highest
negative influence (95%), but it is end of the
process, unlikely to be the root cause

= xMR_05 (select disposal option) is also high
(90%) but this activities is qualitative, not easy
for analysis

= xMR_07 (dispose garbage) is 3™ (80%), it is
directly related to ground littering, easy to
assessment. This influence should be selected
for analysis

... influences from Method and Resource are show in the Influence of xM & xR Ch

Oreiner.hutwelker@tum.de Six Sigma Project-Story-Book for: Luong Van Tim (luongvantim.hust@gmail.com)
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DI/ AIC > Process-Mapping-Analysis >> 1st Reference data

Wonderful

Picture(s) of villagers & sponsor in front of process-mapping results ...

: iy o R fan M
o M e i P

... And picture of the original flipchart with the Process-Mapping/ -Analys‘i;/
28
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DIV AIC = C&E Matrix

C&E Matrix 23 Influences (x) in the rows is contrasted with 7 Problems (Y) in the columns ...

e 40% 70% 9% 83% 60% 90% 25% R e s u It s
oCatego Morell Worell o8 e More/Less s Bettor More/Lessts Better
Results for: Impact of Influences (xI & xP) on the Outputs (Y)
CA&E Matrix 3 [V_07 [ Problem: GROUND(CLEANED) |Y_02 | Problem: TRASH-CAN(EMPTY)] Y_03 | Problem: GROUND(GLEANED) [Y_04 | Problem: 05 Probler 06 Probler: 07 | Problem: GROUND(GLEANED)
CLEANING-EFFORT > 8 WORKING [VISIBILITY/ ATTRACTION TOO LOW  |PIECES LEFT > 20 e ey S eEeE | Eee) [FLYING INSECT SOUND NOISE
3 Prob HOURS PER WEEK WRONG N TRASH-CAN HARMFULNESS WRONG
e Product Sum of the  Percentual Impact of each Ranking of the Impact of
Impact of each Influence  Influence (xI & xP) onall ~each Influence (x! & xP) . . .o
e S = 60 connections were identified
[XL01: Input: trash-can(il) | Requirement: emplied before overfling | Requirement:Category: Avalabilty (ight Quaniily H
e e -] between 10 inputs (xl), 13
x1_02: Input: trash-can(ful) | Requirement: emptying should be easy | Requirement-Category: Quality (Faultlessness/ o 9 25% 5% 5% ’
Fulfiment of Purpose) | negaive Influence: emptying dffcult b b b
[x1_03: Input: | cleaned | Requi Category: Quality N N N o N HYHE
Fiimen o apese | oo mieres Sobags ol oo g i 1% &% o5% 5 1% activities (XF) an outputs
[<L.04: Input: ground(ittered) | Requirement: Garbage is thrown in rash-can | Requirement-Category: Qualty N N N N N N
| Faultiessness/ Fulfiment of Purpose) | negative Influence: Garbage is thrown on the ground 5% 20% 5% 30% 30% 10% 5% .
x105: Input: ground(ittered) | Requirement: Villager good sense | Requirement-Category: Quality (Faultiessness/ 5% - N N N N [ ] 4 2 CO n n e Ct I O n S a re b a S e d 0 n
Fulfiment of Purpose) | negative Influence: Villager ignoring 20% 5% 5% 5%
[<06: Input: gargabge removal target | Requirement: Penalles for volalions | Requirement-Category: Qually
(Faultiessness/ Fulfiment of Purpose) | negative Infuence: does not have sanctions. L ° 5% 5% 10% 20% .
T e e e e e o o ; - ] - - inputs and 18 are base on
[Category: Qualiy (Faultessness! Fulfiment of Purpose) | negative Influence: Lack of awareness 5% 5% 50% 5%
O T T N e o O e o e s o B N N N e ..
(Faultiessness/ Fulfiment of Purpose) | negative Influence: thrown away confused! 5% 10% 10% t t
[¥L-09: nput: anima (dead) | Requirement: wrapped in the bag | Requ.rememca«egery: Qually (Faullessness/ Fulfiment ) ) " N activities
of Purposei | negative Influence: Widespread decomposition £33 v 5% 5% 10% 50%
nput: food (packaged) | Requirement: Segregate of ecyclables and garbage | RequirementCategory: Quallty
(Fauulsssness/ Fulfiment of Purpose) | negative Influence: Throw indiscriminately G o 5% 5% 40% 10% 20%
nfluonces from Procose-tep (xHR) (- Causes) provabity | e |
[<MR_01: Activty: consume food | Input: food (packaged) | Methods: Personal habit | Resources: .. | Output: garbage . . . .
(domestic waste) | Influence on Quality: .. | Influence on Availability: ./. | Influence on Consumption: ./. I nt e rp r et at I o n a n d l m p I I c at I o n
MR C2: Aciy: consunepestid | rput: pestcde (ackaga) | Methocs: Peronal ek Resaurces: .| Qutut
garbage (pesticide shell) | Infuence on Quality: /. | Infuence on Awailabilty: .. | Infuence on Consumption: ..
[«MIR _03: Activty: animal carcasses dispose | nput: animal (dead) | Methods: Personal habit | Resources: /. | Output
garbage (animal carcasses) | nfluence on Qualiy: . | Infuence on Avalabilty: . | Infuence on Consumption: .
[XMR_04: Actiity: decide on harmiulness | Input: garbage | Methods: Information about harmfuiness | Resources: .. | [ | Y 03 . G RO I | N D ‘ LE A N E D
Output: decision(garbage) | nflence on Quality: wrong assessment of hamnfulness | nfuence on Avaiabilty: .. | 0% 6 30% .
Influence on Consumption: . _—
[<\R_05: Activty: select disposal option | Input: decision{garbage) | Methods: Personal knowledge | Resources: Google .
search | Output: decision(disposal option) | Influence on Quality: Wrong decision disposal option | Influence on Availability: 20% 8 20% 20% P I E ‘ E S L E F I > 2 0 a S I e St
/.| Inflience on Consumption: ./
[<\IR_06: Actty: select disposal location | Input: decision(disposal option) | Methods: Visualization | Resources: /. |
oput:decision(isposalloction) | nuence o Quaiy: Wrong decision cisposal ocation | nfence on Avlabily: .| 0% 15% 70% 15% . . .
e ranking of the Determination o
[<\R_07: Actity: dispose garbage | Input: decision(isposal location) | Methods: . | Resources: /. | Outpu
oo e e AV e e v Rty e ol 0% 75% 15% 15% 5% 90% 15%
[Consumption: Take time to search trash-can e a c h O u t u t Y b t h e
<R _08: Activty: develop garbage removal plan | Input: gargabge removal target | Methods: Team brainstorming | p y
[Resources: Microsoft Excel | Output: removal(plan) | Infuence on Qualty: .. | nfluence on Availabilty: . | Inflence on
e Infl | & xP) with 33%
MR 00: Aciy: shecul gtiags o |t ()| Wethocs: Glndarnty | esouross /. | Ou s o nriuences (X X w It (o}
remorai(schedule) | Infuence on Quaity: .. | Influence on Avaifabilty: Planning time delay | Infence on Consumption: ..
xR _10: Activty: assign garbage removal manpower | Input: . | Methods: Persuasion skill | Resources: .. | Output = H
remoa(team) | nfuence on Qualty: .. | Infuence on Availabilty: .. | Infiuence on Consumption: Expected manpower is 50% 5 X ISpOSse garpage as
ot enough —
R_11: Acy: asion garbage ol equprmen | put: /| Wethods: Purchesing | Resorce Tash b, gows. . .
s, brooms, dustpans | Output: removal(equipment) | nfuence on Quaity: .. |Inluence on Avalabilty: .. | Influence 20% s 60% 40%
e e ighest ranking of the Impac
[<\R_12: Acthity: empty the trash-can | Input; trash-can(ul) | Methods: Throw garbage in the trash-bin | Resources: Trash]
oin, goves, masks | Output:trash-can(empty) | Infuence on Quliy: Dumping trash-bin uncleanly | Inflence on 0% 4
TR of each Influence (xI & xP) on
[<R_13: Actvty: clean the ground | Input: ground(ittered) | Methods: Garbage collecting | Resources: Gioves, masks,
Jorooms, dustpans | Output: ground(cleaned) | Influence on Quality: ground is not cleaned completely | Influence on 95% 30% 50% 30% 10%
[Avaitabilty: /. | Inflence on Consumption: Require big deal of effort I I O t t Y . t h 2 3 cy
Product Sum of the Determination of each Output (Y) by the Influences (xI & xP) 0.3290 0.7700 1.8759 1.1684 0.4020 1.0823 01303 d u p uts Wi (o]
(o e (P i e Em el ?m:“c(."" ;’; Percentual Determination of each Output (¥) by the Influences (x! & xP) 6% 13% 33% 20% 7% 19% 2%

Ranking of the Determination of each Output (¥) by the Influences (xI & xP)

... XY-intersection cell is the strength of each impact (0%-1 OO‘%}
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DIV AIC > C&E Matrix >> C&E Heatmap

The C&E Matrix indicate causal relationships between the 23 negative Influences ...
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Results

» The C&E Heatmap indicates 42 relationships which are more or less strong between influences

from inputs and outputs, simultaneously 18 relationships are highlighted between the influences
from process-steps and outputs. These relationships are built from information & data of the C&E
matrix

14 of them are highlighted in red (strong relationship), 25 in yellow (middle-strong relationship)
and 11 green (weak relationship)

» The top 3 risks are 37 % ( 1st risk-Y_03), 24 % (2nd risk-Y_06) and 21 % (3rd risk-Y_04) relatively

near to each other and clearly separeted to the 4st risk-Y_02 (12 %), 5st risk-Y_05 (4 %), 6st risk-
Y 01 (2 %) and 7st risk-Y_07 (~0 %)

6 activities (xMR_01, xMR_02, xMR_03, xMR_08, xMR_09, xMR_10) from process-steps show no
probability and no relationship

Interpretation and implication

Highest ranking of the risk-weighted Determination is Output Y_03 (37%) by the Influences (xI &
xP). Y_03 is very important output

2" ranking of the risk-weigh is Output Y6 (24%) by the Influences (x| & xP)

Highest ranking of the risk-weighted Impact is Influence xMR_07 on all Outputs (Y)

2" ranking of the risk-weighted Impact is Influence xI_03 on all Outputs (Y)

Oreiner.hutwelker@tum.de

... of the 10 Inputs (xI) and 13 Activities (xMR) on the Problems of the 7 Output
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DIV AIC > Data Collection Plan

3-level ordinal scales might not be suitable for regression/ correlation
In statistics we always want to fifferetiater as much as we can, to allow dispersion

You can always recode data of used scale down (from 6 to 3) but you can never upscale data

Data Collection Plan for the Outputs (Y) ...

Data Collection Plan

please answer the questions and plan the graphical display as well as initial analyses based on the proposals (right ->)

for first

Ranking of Influences (xI &

xMR) and Outputs (Y)

Influences (x| & xMR) and Outputs (Y)

Y_01 | Problem: GROUND(CLEANED) CLEANING-EFFORT >

What should be measured?

Effort to clean the ground

Please specify the
measurand (e.g. Time)

Please specify the units of
the measurand (e.g. days)

Please specify the Target
and its Specification Limits
if known - in the format:
Target:
usL:

LsL:

Target: 6

Which different values can
the Measurand take?
(Scale of Data)

Data discrete or continuous|

How should the Data be
collected?

Is a Measurement-System-
Analysis (MSA) necessary?

Which Data about the
circumstances should
additionally be collected?
(Blocking-/ Condition-
Variables)

How large should the
Sample Size be?

Where should the Data be
collected? (Location/
Source)

For which Time Interval
should the Data be
collected? (Start/ End)

Which Variable-Name will
you assign to the
Measurand?

In which File will the Data
be stored?

Who is responsible for the
collection of the data?

6 8 WORKING HOURS PER WEEK around a trash-can Time working hours lLJgt j (Cardinal-Scale) collect new data no day; team; area 20 Trung Hung harvest area 05.15.2022 - 05.30.2022 Y_01_Effort Littering_project_Output.xIsx Luong Van Tim
Y_02 | Problem: TRASH-CAN(EMPTY ) VISBILITY/ location for trash-cans . Target: 3 Data Rank Ordered cultivation area: , riverside, ~ - .
4 | ATTRACTION TOO LOW attraction 3 level rating scale Grade 123 LSL: 2 (Ordinal-Scale) collect new data no sidewark 20 Trung Hung harvest area 05.15.2022 - 05.30.2022 Y_02_Visiblity Littering_project_Output.xlsx Luong Van Tim
Number of garb Number of pieces within a Target: 10 Data discrete i B mGambacgerTyple o
Y_03 | Problem: GROUND(CLEANED) PECES LEFT > 20 umber of garbage pleces Amount radius of 5 meters around a argst: a LG G ER T collect new data no ottles, boxes, plastic bags, 40 Trung Hung harvest area 05.15.2022 - 06.05.2022 Y_03_Pieces Littering_project_Output.xIsx Luong Van Tim
surrounding trash cans trash-can USsL: 20 (Cardinal-Scale) animal carcasses, leftovers,
pesticide shells.
. Garbage-Type, e.g.:
. Number of wrong pieces's y " " 3
_04 | Problem: GARBAGE(DISPOSED) LOCATION WRoNG|  NUmPer of garbage piece's Amount location in trash-cans and on Target: 6 Data discrete or continuous)  ¢oqot new data no Bottles, boxes, plastic bags, 20 Trung Hung hanvest area | 05.16.2022 - 06.30.2022 Y_04_Location Littering_project_Output xisx Luong Van Tim
locations are wrong the ground USL: 14 (Cardinal-Scale) animal carcasses, leftovers,
pesticide shells.
Y_05 | Problem: REMOVAL(SCHEDULE) GARBAGE IN habit strength of throwing " Target: 3 Data Rank Ordered . | ; .
5 [ TRASH-CAN FULL away garbage in public 3 level rating scale Grade 123 LsL: 2 (Ordinal-Scale) collect new data no day; team; area 20 Trung Hung harvest area 05.15.2022 - 05.30.2022 Y_05_Full Littering_project_Output.xIsx Luong Van Tim
Y_06 | Problem: DECISION(GARBAGE) HARMFULNESS habit strength of throwing " Target: 5 Data Rank Ordered age, gender, socioeconomic ~ -
\WRONG away garbage in public 6 level rating scale Grade 1...6 LSL: 2 (Ordinal-Scale) collect new data no status 30 Trung Hung harvest area 05.15.2022 - 05.30.2022 Y_06_Harmfulness Littering_project_Output.xIsx Luong Van Tim
Y07 | Problem: GROUND(CLEANED) FLYING NSECT flying insect sound noise level 3 level rating scale Grade 123 Target: 3 (ot R o) day; team; area 10 Trung Hung harvest area 05.15.2022 - 05.30.2022 Y_07_Sound Littering_project_Output.xIsx Luong Van Tim
7 SOUND NOISE lying g LSL: 2 (Ordinal-Scale) collect new data no y; H g g .15, .30.. _07_ g_project_Output. g

Interpretation and implication

Determine subject for the measurement, measurand and the unit of
measurement, target and specification limits, scale level of the data, Type of data
collection, MSA, conditions and circumstances, sample size, location and source,
time interval, name of the variables, name of the data, responsible persons

Results

The detail plan for new data collection of
= All 7 Outputs
= All 13 Influences of the Inputs (Xi)
= Has 8in 13 Influences of the Processes (Xp)

Oreiner.hutwelker@tum.de
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DIV AIC > Data Collection Plan

Data Collection Plan for the Influences of the Inputs (xl) ...

Ranking of Influences (xI &
XxMR) and Outputs (Y)

Influences (x| & xMR) and Outputs (Y)

What should be measured?

Please specify the

Please specify the units of

Please specify the Target
and its Specification Limits
if known - in the format:

Which different values can
the Measurand take?

How should the Data be

Is a Measurement-System-

Which Data about the
circumstances should
additionally be collected?

How large should the

Where should the Data be
collected? (Location/

For which Time Interval
should the Data be

Which Variable-Name will
you assign to the

In which File will the Data

Who is responsible for the

i get: ? i ? i ? 2 i 2
measurand (e.g. Time) the measurand (e.g. days) T;Et. (Scale of Data) collected? Analysis (MSA) necessary? (Blocking-/ Condition- Sample Size be? Source) collected? (Start/ End) Measurand? be stored? collection of the data?
LSL: Variables)
Influences from Input (xI) (= Causes)
" . " " 4 level rating scale (empty, Data Rank Ordered " .
1.01: Input: trash-can(full tive Infl : overfil : : ; -
9 xI_01: Input: trash-can(full) | negative Influence: overfilled filling level 4 level rating scale half filed, full, overfilled) USL: overfilled (Ordinal-Scale) collect new data no day; area; time 20 Trung Hung harvest area 05.20.2022 - 06.10.2022 X_01_Over Littering_Project_xl.xIsx Luong Van Tim
x1_02: Input: trash-can(full) | negative Influence: emptying . Target: 3 Data Rank Ordered . . _ .
16 ifficult difficulty level 3 level rating scale Grade 123 LSL: 2 (Ordinal-Scale) collect new data no day; gender; area 10 Trung Hung hanest area 05.20.2022 - 06.10.2022 X_02_Empty Littering_Project_xl.xIsx Luong Van Tim
Garbage-Type, e.g.:
X‘TOS: nput: groundj(ittered) | negafive Ifluence: Garbage Garbage on the ground level Amount Grade 123 Target: 3 Dais R'ank Orcered collect new data no Bostles, boxes, plastic bags, 30 Trung Hung harvest area 05.20.2022 - 06.10.2022 X1_03_Ground Littering_Project_xI.xIsx Luong Van Tim
stil on the ground LSL: 2 (Ordinal-Scale) animal carcasses, leftovers,
pesticide shells.
1L04: nput: ground(iterec) | negative fluence: Garb Number of I th Target: 3 Data discrete i
4 .04 Input: ground((itered) | negative nfluence: Garbage number of littering times selection umber ofpersona’ thrown USL: 5 lscre‘ G e collect new data no day; area; time 20 Trung Hung hanvest area 05.20.2022 - 06.10.2022 X_04_Throw Littering_Project_xI.xIsx Luong Van Tim
is throw n on the ground garbage on the ground LsL: 0 (Cardinal-Scale)
x1_05: Input: ground(littered) | negative Influence: Vilager . " " Target: 4 Data Rank Ordered age, gender, socioeconomic .
> .20.. - 06.10. [ .
12 e villager attention 6 level rating scale Grade 1...6 LSL: 2 (Ordinal-Scale) collect new data no status 15 Trung Hung harvest area 05.20.2022 - 06.10.2022 X_05_Ignoring Littering_Project_xl.xIsx Luong Van Tim
10 ;LOE: nput: gargabge removal target | negative Influence: available sanctions selection Yes / No / Not sure Target: Yes [eiE [0S 2Lerdb(UEmliE] collect new data no age, gender, socioeconomic 15 Trung Hung hanest area 05.20.2022 - 06.10.2022 X|_06_Sanction Littering_Project_xI.xIsx Luong Van Tim
ioes not have sanctions Scale) status
8 XLO7: Input: gargabge removal target | negative Influence: awareness 6 level rating scale Grade 1...6 Target: 2 BED R'ank Orcered collect new data no age, gender, socioeconomic 10 Trung Hung harvest area 05.20.2022 - 06.10.2022 X_07_Awareness Littering_Project_xI.xIsx Luong Van Tim
Lack of aw areness UsL: 4 (Ordinal-Scale) status
Garbage-Type, e.g.:
14 e pesticido(lpeciagad][pacaivaliiliiencey thrown away pesticide selection Yes / No Target: No Ratalinziteys =(Nominal collect new data no B°',"es' boxes, plastic bags, 15 Trung Hung hanest area 05.20.2022 - 06.10.2022 X_08_Confuse Littering_Project_xI.xIsx Luong Van Tim
throw n aw ay confusedly (packaged) confusedly Scale) animal carcasses, leftovers,
pesticide shells.
Garbage-Type, e.g.:
R celeu e e et e R Widespread animal {dead) selection Yes / No Target: No Data in 2 Levels (Nominal- collect new data no Bottles, boxes, plastic bags, 10 Trung Hung hanest area | 05.20.2022 - 06.10.2022 X_09_Decomposition Littering_Project_xl.xisx Luong Van Tim
decomposition decomposition Scale) animal carcasses, leftovers,
pesticide shells.
. . Garbage-Type, e.g.:
: ) . Number of pieces within a . " " i
5 x_10: h',)u" food (packaged) | negative Influence: Throw Throw ,'°°‘? (Packaged) Amount radius of 5 meters around a Target: 1 g dlscre.te crcontinuors collect new data no Boftles, boxes, plastic bags, 15 Trung Hung hanest area 05.20.2022 - 06.10.2022 X_10_indiscriminate Littering_Project_xI.xIsx Luong Van Tim
indiscriminately indiscriminately USL: 5 (Cardinal-Scale) animal carcasses, leftovers,

trash-can

pesticide shells.

Oreiner.hutwelker@tum

.de

... All 13 Influences of the Inputs (xl) are planned to collect da‘?a
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DIV AIC > Data Collection Plan

Data Collection Plan for the Processes (xMR) ...

Influences from Input (xI) (= Causes)

Influences from Process-Step (xMR) (= Causes)

XMR_01: Activity: consume food | Input: food (packaged) |
Methods: Personal habit | Resources: ./. | Output: garbage
(domestic w aste) | Influence on Qualty: .. | Influence on
Availabilty: .. | Influence on Consumption: /.

XMR_02: Activity: consume pesticide | Input: pesticide
(packaged) | Methods: Personal habit | Resources: .. |
Output: garbage (pesticide shells) | influence on Qualty: .. |
Influence on Availabity: .. | Influence on Consumption: ..

~

XMR_03: Activity: animal carcasses dispose | nput: animal
(dead) | Methods: Personal habit | Resources: /. | Output:
garbage (animal carcasses) | Influence on Quali |
Influence on Availability: ./. | Influence on Consumption: ./.

)

o)

cont?

XVIR_04: Activity: decide on harmfulness | Input: garbage |
Methods: Information about harmfulness | Resources: ./.
Output: decision(garbage) | nfluence on Quality: wrong
assessment of harmfuiness | nfluence on Avaiabilty: J. |
Influence on Consumption:

knowledge about the
harmfulness

6 level rating scale

Grade 1...6

Target: 4
LSL: 2

Data Rank Ordered
(Ordinal-Scale)

collect new data

no

day; area; time

Trung Hung harvest area

05.25.2022 - 06.15.2022

XP_04_Decide

Littering_Project_xMR.xIsx

Luong Van Tim

VU5 ATV SERCT UISPOSATOpToTT T pUT:
decision(garbage) | Methods: Personal know ledge |
Resources: Google search | Output: decision(disposal
option) | Influence on Quality: Wrong decision disposal
option | Influence on Availabilty: .. | nfluence on

estimated harmulness wrong

selection

Yes / No

Target: No

Data in 2 Levels (Nominal-
Scale)

collect new data

no

day; area; time

Trung Hung harvest area

05.25.2022 - 06.15.2022

XP_05_Option

Littering_Project_xMR.xlsx

Luong Van Tim

O L

XMR_06: Activity: select disposal location | Input:
decision(disposal option) | Methods: Visualization |
Resources: ./. | Output: decision(disposal location) |
Influence on Qualty: Wrong decision disposal location |
Influence on Availabilty: .. | Influence on Consurmption: ..

decision wrong disposed
location

selection

Yes / No

Target: No

Data in 2 Levels (Nominal-
Scale)

collect new data

no

day; area; time

Trung Hung harvest area

05.25.2022 - 06.15.2022

XP_06_Location

Littering_Project_xMR.xlsx

Luong Van Tim

XNR_07: Activity: dispose garbage | Input:
decision(disposal location) | Methods: .. | Resources: .. |
Output: garbage(disposed) | nfluence on Qualiy: .. |

Influence on Availability: Long distance to the trash-can |
Influence on Consumption: Take time to search trash-can

Distance between the typical
consumption place and the
nearest trash can

distance

meter

Target: 10
USsL: 20

Data discrete or continuous|
(Cardinal-Scale)

collect new data

no

cultivation area: , riverside,
sidewark

Trung Hung harvest area

05.25.2022 - 06.15.2022

XP_07_Dispose

Littering_Project_xMR.xIsx

Luong Van Tim

xMR_08: Activity: develop garbage removal plan | Input:
gargabge removal target | Methods: Team brainstorming |
Resources: Mcrosoft Excel | Output: removal(plan) |
Influence on Qualty: .. | Influence on Availabilty: .. |
Influence on Consumption: /.

)

o)

cont?

XNIR_09: Activity: schedule garbage removal | nput:

Methods: Calendar-entry | B k|
Output: removal(schedule) | Influence on Quality: /. |
Influence on Availabilty: Planning time defay | Influence on
Consurrption: .

delay plan

selection

Yes / No

Target: No

Data in 2 Levels (Nominal-
Scale)

collect new data

no

day; gender; area; time

Trung Hung harvest area

05.25.2022 - 06.15.2022

XP_09_Schedule

Littering_Project_xMR.xIsx

Luong Van Tim

XMR_10: Activity: assign garbage removal manpower |
Input: .. | Methods: Persuasion skl | Resources: ./ | Output:
removal(team) | influence on Quaity: .. | Influence on
Availabilty: .. | Influence on Consumption: Expected
manpow er is not enough

VR T T ACTVITy 2SSO AT DAYE T VAT ST
Input: .. | Methods: Purchasing | Resources: Trash-bin,
gloves, masks, broors, dustpans | Outpu
removal(equipment) | Influence on Qualty: .. | nfluence on
Availabilty: .. | Influence on Consumption: Mssing the

equipment

selection

Lack / Enough / Redundant

Target: Enough

Data in > 2 Levels (Nominal{
Scale)

collect new data

no

day; equipment; time

Trung Hung harvest area

05.25.2022 - 06.15.2022

XP_11_Equipment

Littering_Project_xMR.xlsx

Luong Van Tim

es Ty T ST CAT TP U TS T
can(full | Methods: Throw garbage in the trash-bin |
Resources: Trash-bin, gloves, masks | Output: trash-
can(empty) | Influence on Quality: Dumping trash-bin
uncleanly | Influence on Availabilty: .. | nfluence on

trash-bin status

selection

Clean / Not clean

Target: Clean

Data in 2 Levels (Nominal-
Scale)

collect new data

no

day; people; time

Trung Hung harvest area

05.25.2022 - 06.15.2022

XP_12_Dumpling

Littering_Project_xMR.xIsx

Luong Van Tim

e fycream e grouma PO T

Methods: Garbage collecting | Resources: Gloves, masks,

brooms, dustpans | Output: ground(cleaned) | Influence on

|Quality: ground is not cleaned completely | Influence on

Availabilty: .. | Influence on Consumption: Require big deal
f offort

ground cleanliness

selection

Yes / No

Target: Yes

Data in 2 Levels (Nominal-
Scale)

collect new data

no

Garbage-Type, e.g.:
Bottles, boxes, plastic bags,
animal carcasses, leftovers,

pesticide shells.

30

Trung Hung harvest area

05.25.2022 - 06.15.2022

XP_13_Clean

Littering_Project_xMR.xlIsx

Luong Van Tim

Oreiner.hutwelker@tum.de

... Has 8 in 13 Influences of the Processes (xMR) are planned to collect dg?a
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DIV AIC > Data Collection Plan

On the basis of the scale level recommendations are given for ...

R and s )

i
']

" H

;

aanceTest Vrnce s, it
age) 4
H

i

Testeans i Tag) [
i

Rening s &

Results

After the basis of the scale level, each Output (Y), Influence (xI &
XxMR) is given recommendation for:

= Graphical Representation

= Parameter of Central Tendency
=  Dispersion Parameter

®  Process-Capability

= Control-Charts

= Test of one Sample vs. Limit/ Target

Interpretation and implication

= Appropriate charts for graphical representations of the
data, the appropriate statistical parameters, procedures to
calculate the process capability, appropriate control charts
and one-sample tests

= Green means full recommendation. Yellow means might
interpret the results with reservation

... how to process and graphically display these collection dat

Oreiner.hutwelker@tum.de Six Sigma Project-Story-Book for: Luong Van Tim (luongvantim.hust@gmail.com) 34




DIVAIC > Hypotheses

Input and process driven 3 chosen hypothesis ...

Y_03: Output: ground(cleaned) [ Degree of: Amount (Number of pieces within a radius of 5 meters around a trash-can) ]

v There is a/ no Relationship betw een: xI_10: Input: food (packaged) [ Degree of: Amount (Number of pieces w ithin a radius of 5 meters around a trash-can) ] and: Y_03:
28.89% Output: ground(cleaned) [ Degree of: Amount (Number of pieces w ithin a radius of 5 meters around a trash-can) ] according to the Principle: The larger the value of x, the
larger (resp. smaller) is the value of Y.

Product-Moment-Correlation (Pearson)/ General Regression

Relationship Hypothesis

Risk Y_04: Output: garbage(disposed) [ Degree of: Amount (Number of wrong pieces's location in trash-cans and on the ground) ]

There is a/ no Relationship betw een: xI_07: Input: gargabge removal target [ Ranking Position of: 6 level rating scale (Grade 1...6) ] and: Y_04: Output: garbage(disposed) [
21.42% Degree of: Amount (Number of w rong pieces's location in trash-cans and on the ground) ] according to the Principle: The larger the value of x, the larger (resp. smaller) is the
value of Y.

Relationship Hypothesis Rank Correlation (Spearman)/ General Regression

Risk Y_06: Output: decision(garbage) [ Ranking Position of: 6 level rating scale (Grade 1...6) ]

There is a/ no Relationship betw een: xMR_07: Activity: dispose garbage [ Degree of: distance (meter) ] and: Y_06: Output: decision(garbage) [ Ranking Position of: 6 level
rating scale (Grade 1...6) ] according to the Principle: The larger the value of x, the larger (resp. smaller) is the value of Y.

62.26%

Relationship Hypothesis Rank Correlation (Spearman)/ Ordinal-Logistic-Regression/ General Regression

Interpretation and implication Results

= Hypothesis testing is a form of inferential statistics that allows to draw conclusions about " Three main hypotheses were chosen
an entire population based on a representative sample, it gains tremendous benefits " Hypothesis 1is related to garbage around trash-cans

= The input driven hypotheses are more or less questionable in their severity. For example, relating to food packages, plastic bags, and bottles

. A .

the more general garbage on the ground will indicate more food packages and plastic bag Hypothesis 2 is related to ‘the awareness of vllllagers
. . about the emergency environmental protection

on the ground in a radius 5 meters

= Hypothesis 3 relates the attitude of littering and fast
=  Some hypotheses have high relationships with each other, but we need to consider the vP &

dispose garbage (take time to search trash-can) with
possibility and difficulty of testing. Not the highest is the best, we have to find the most POSE & . ge ( )
_ wrong decision of garbage harmfulness
suitable hypotheses

... The largest to smallest risks are 62.26 %, 28.89% and 21.42‘;/7
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DIVAIC > Hypotheses

Great, that you also tried this.

Formulate additional hypotheses to create additional hypotheses ...

Interpretation and implication

the ground

= The first hypothesis propose a relationship between completeness of cleaning equipment and
level of cleanliness. For example if they do not have enough trash-can, it increase the garbage on

= The second and third hypotheses were proposed to study the difference between people
consume food and drink in public. Consume food and drink in public can be the main reason of
garbage on the ground. Because it motivates people to throw garbage away

Hypotheses Relationship-Hypothesis: Y= f(x)
. Scale-Level: x Scale-Level: Y Graphlca! Statistical Test:
There is a Representation:
relationshi Variable/ Measurand x ... and ... Variable/ Measurand Y Chi-S
g / / nominal/ ordinal/ | nominal/ ordinal/ Scatterplot/ Bar ! qu?re/
between: i ) Correlation/
cardinal cardinal Chart )
Regression
. . . . . Correlation /
Completeness of cleaning equipment (X) | .. and .. Level of cleanliness (Y) Ordinal Ordinal Scatterplot .
Regression
Hypotheses Difference-Hypothesis Y1= Y2
Scale-Level: Y Scale-Level: x Graphica! Statistical Test:
. Representation:
There is a Variable/ Measurand Y between Variable/ Measurand x
difference in: levels of: nominal/ ordinal/ | nominal/ ordinal/ Box-Plot/ Line- Chi-Square/ t-Test/
cardinal cardinal Chart ANOVA
. . . bet . .
Comsume food and drink in public (Y) I;Ev;':z: Gender (X) Ordinal Nominal Box-Plot t-Test
. . . between R | t h . .
Comsume food and drink in public (Y) levels of- elatonsnip Age (x) Ordinal Ordinal Box-Plot ANOVA
Results

The additional hypotheses show:
= 2 difference hypotheses and 1 relationship

hypothesis are formulated

= QOrdinal and Nominal scale levels are used

to formulate

= Regression, t-Test and ANOVA are applied
= Scatterplot and Box-plot are graphically

Oreiner.hutwelker@tum.de

... for influences and problems not included in the Data-Collection-Plan
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DVAIC = Summary

Summarize the most important risks from the C&E Heatmap ...

Influences of Inputs, Methods and Resources and their strength on the ...

4 4 2 4 2 = 2 3 T i3 3 7 @ = b 3 8 3 2 g g 8 3
cl sz 3|3z |8|e|3]|:¢ 4 5 = g s | § | § 5 | £ £ s g
= = ) @ @ 9] o e = ] @ o o o = = & o 2 o o £ =
g : |l E|ElE|ElE| | 2| & | 8 g8 | § | &§ | 8 | &8 | & | & | % 5 | 3
g g 3 3 3 3 3 g £ 3 ) ) ) ) ) ) ) ) ) E) ) ) )
e = S 5 5 > > = g = & 2 2 2 2 2 2 2 2 2 2 2 2
H H H H H 3 H H H H < < < < < < < < < < < < <
R = = El El R = = El R Z Z E E Z Z E E E Z Z E E
briing Hours PERWEEK| () | () L () 1 () L)LY T YT DT )T LYY !0
\:/ \:/ \:/ \:/ \:/” \:/” \:/ \:/ \:/ \:/ A A A \:/ \:/ A A \:/” \:/” \:/ \:/ \:/ \:/
Proble fvrattractiontootow| ( ) | () [ ()Y (Y1 CH LY 1T YL 0) @ (Y1 YL CHIYTOY )
ms of \:/ \:/ Ay Ay \:/’ \:/’ \:/ \:/ \:/ Ay \:/ \:/’ \:/ \:/ \:/ \:/ = \:/’ \:/’ \:/ \:/ \:/ Ay
the LEANED)PIECES LEFT>20| () f\.@f\ (Y1) () f\@f\ (Y1 YL CHLIYLCHT YL OY | O KWO
Output \:/ \:/ - — \:/ \:/ p— \:/ \:/ — \:/ \:/ \:/ \:/ \:/ p— \:/ \:/ \:/ \:/ \:/ \:/ L
bosepyLocationwrong| ( ) [ ()Y | (Y1 (Y | () f\@f\ (1YL LYY () f\O(\ (1YL LYY ()
\:/ \:/ \:/ \:/ \:/ \:/ — \:/ \:/ \:/ \:/ \:/ \:/ \:/ \:/ L \:/ \:/ \:/ \:/ \:/ \:/ \:/
m: REMOVAL(scHEDULE) GARBAGEINTRASHCANFULL] ( ) | () | () 1 (D)LY LY T Y1 D1 YT LYY 11T OO0
\.:/ \.:/ \.:/ \.:/ \.:/ \.:/ \.:/ \.:/ \.:/ \.:/ \.:/ \.:/ \.:/ \.:/ \.:/ \.:/ R \.:/ \.:/ \.:/ \.:/ \.:/ \.:/
| Proviem: pecisioneareace) waruruLness wronal () [ () [ (D) (OO TO1TOTO1TO1TO1TO1O1O1O10O010O01@1TO1O1O1O1O 10
A A A A A A A A A A A A A A A A A A A A A A
blem: GRounpcLEaneD) FLying InsecTsounonoisel () [ (C ) L C ) 1 ()L ) LY LY LY LTI YT )T YL T THYLIOYLTOYI IO 110
p— p— p— p— e e p— p— p— p— p— e p— p— p— p— p— e e p— p— p— p—
Legend Interpretation and implication Results

= |t shows 7 influences (xI_03, xI_04, xI_07, xI_10, xMR_06, xMR_07
and xMR_13) has impacted risk to Output
* The highest impactis x| 03toY_03,2"%is xMR_07 toY_06, 3" are

N
J

=  Based on the summary, the focus should be on xI_03,
xMR_07, xMR_05, xMR_13, xI_07, xI_10 because of the

(nearly) no risk

@ low risk . . .
high number of reflection in problems of the outputs
. : N : XMR_06 to Y-04 & xMR_13 toY_03, and the last are xI_04, x| _07,
O moderate risk = But these recent influences are qualitative, so we still _ _
L . xI_10, xMR_07 impacted to multiple output (Ys)
hiah risk need to chose the most convenient influences in the , , ,
O 9 . = We have many relationships between x| or xMR with Y are lower than
analyze phase to find the root cause _ ,
. T s 20% so it doesn't show on the table

... condensed form of the sponsor'’s presentatiy
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DIV AIC > Mintab Worksheet

40 villagers interviewed results based on questionnaire (enclosed in the Standard-Project Files) ...

Il Minitab - Untitled

File Edit Data Calc Stat Graph View Help Assistant Additional Tools

Mavigator -

it

1
0 00

c4

C5

SH e %BE

c6

c7

hP)

d

ca

0

c9

c1o

|QI_Y_ConsumelQE_\"_Frequency Q3_¥_Metal Q3_¥Y_Plastic Q3_Y Paper Q3 Y Animal Q3_¥_Leftovers Q3_Y_Pesticide Qda_x Stress Q6_x_TrashCan-Supply
L ]

+ C1 c2
1 4
2 3
3 4
A 3
5 3
6 3
7 4
8 5
9 4
10 3
1 1
12 4
13 6
14 3
15 4
16 6
17 3
18 6
19 5
20 4
21 4
22 4
23 4
24 4
25 5
26 1
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Results

More than 40 villagers were interviewed
and to get this 40 available results
Interviews are done more with male, the
major age is 30 — 50 years old.

Most villagers are in low economic status,
so they do not pay attention on
environment protection.

Garbage in village areas can be classified
into 6 types: Metal (cans/ srew caps),
Plastic (bottles/ cups/bags), Paper (flyer/
newspaper), Animal (carcasses),
Leftovers, Pesticide (bottles/ jars)

Interpretation and implication

It generally can show that villagers ignore
the garbage littering, they think throwing
garbage away is not a problem

Villagers believe that their environment
recently turn bad, but they seem do not
have the obvious action to improve that
Some villager think they decrease littering
in recent years

Oreiner.hutwelker@tum.de

... to record the type and frequency of littering (Y), to find triggering causes ()‘(}
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DIV AIC > Mintab Worksheet

It would be useful — especially in Minitab but also for other stat. software,
to recode: Enough:= 1 and Lack:= 0,
Collecting data about 1 @nd also the yes:= 1 and no:= 0 — as you did it in your questionnaire

+ 1 c2

C3

c4

et

—r

|C1_Y_MetaI|C2_Y_Plastic C3_Y_Paper C4Y_Animal C5.Y _Leftovers C6 Y Pesticide C7_Y_Garbage

2
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L wa N

3
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2

2
1
2
2
1
3
3
1
2
2
0
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4
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1
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4
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3
3
1
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13
19
20
19
21
24
22
15
16
25
20
13
26
23
18
23
18
14
20
20

-+

This will allow to apply the performance indicator calulation and Chi-sq
Great, that you extended the questionnaire according to your needs ©

L™ b £ L Lo LS by

X1_Equipment X2_Man-power X3 Time X4 Salary X5_Happy

Lesults

Data of 40 different places near trash
can was collected

5 questions were added by myself
Data of 10 member of garbage
remover team was collected
Pesticide and Animal dead is the bad
input to enviroment

1 Enough Lack 14 Mo Mo
2 lack Lack 13 No Mo
3 lack Enough 11 No Yes
4 lack Lack 15 No Mo
5 Enough Lack 12 No Mo
6 Lack Lack 12 Yes Mo
7 Lack Enough 14 No Yes
8 Llack Enough 13 Yes Mo
9 lack Lack 14 No Mo
10 Enough Lack 13 No Yes
« |Poyou have enough equipment for ground m| a
cleaning? Lack (0) Enough (1)
x» | Do you have enough manpower for ground o o
cleaning? Lack (0) Enough (1)
x3 :3\/\,2:39 do you need for ground cleaning in Give the estimated number (h)
. . ” O a
X4 |Are you satisfied with your current salary? No (0) Yes (1)
, o 0 n}
X5 |Are you happy with ground cleaning job? No (0) Yes (1)

Interpretation and implication

All collecting time has number of
garbage more than 10

Every time has lastic piecies

Most of garbage remover team
member think they lack equipment
for garbage remover task, lack
manpower to finish many job.

The time for remover usually larger
than 8 standard hours per week
Member share the salary is low and
they do not feel happy with their
job

Oreiner.hutwelker@tum.de

... And data of my additional question to garbage remover teag/
39
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DIV AIC > Process-Mapping-Analysis >=> 2nd Reference data This is another great idea!
| very much appreciate this

. . ©
Some pictures and voice records ...

[MPS voice record of a 63 years old female interview ]

o \‘., - \\..

[MP3 voice record of a 33 years old female interview ]

... of villager interviews
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DIVAIC > Steering-Results

Results of the -Steering

Measure-Steering

Tool Application Documentation Comment Decision
Input-Analysis ok ok Master-Black-Belt
. . Dr. Reiner Hutwelker
Process-Mapping/ -Analysis ok ok See my notes reiner.hutwelker@tum.de
C&E-Matrix & -Heatmap / Summary ok ok 30-May-2022
for Sponsor
Data-Collection-Plan ok ok See my notes passed
MSA (optional) ok ok
Pham Van Quang
Hypotheses ok ok See my notes Phamvanquang.trunghung@gmail.com
Data-Worksheet ok ok See my notes 31-May-2022
Dear Tim, this is another great phase of your project. You applied all tools correctly and applied them reasonably. And | can see, that you do this
Additional Notes great work and develop additional ideas not just for the certificate — which would be ok — but make a difference! - | very much appreciate that. passed

Sponsor Notes

Please continue this way, append the next phase to this graded version and go to ANALYSE - Reiner

Hi Tim, on behalf of the local government, | would like to say thanks to you. You are doing a good job. You are young, bring new ideas to us about
the environment protection theme. Keep going ahead, | empowered you without any local barriers. Just do the right things!.

Oreiner.hutwelker@tum.de

Only proceed to the next phase after a positive decision of MBB and Sponsor
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Six Sigma

Analyse

Data Evaluation, Process Performance, Test of Hypotheses, Root Cause Analysis
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DMAIC > Graphical Evaluation of collected data

Data & Graphical evaluation of personal answer from 40 interviewees ...

Pareto Chart of Q10_x_Gend
Summary Repert

Defects Ordered by Frequency of Occurrence
Focus on the defects with the greatest impact on your process.

o
Q10.x Gend

Pareto Chart of Q12_x_Eco-
Summary Report

Defects Ordered by Frequency of Occumrence
Focus on the defects with the greatest impact on your process.

0l
Ql2_x Eco- high

Count
Percent 800 125 75
Cum % 80.0 925 1000

Num

o
Qttx Age
Count
Percent
Cum %

0-
Qi3 x Loca
Count
Percent
Cum %

Pareto Chart of Q11_x_Age
Summary Report

Defects Ordered by Frequency of Occurrence
Focus on the defects with the greatest impact on your process.

325 250 125 125 100
325 515 700 825 925

Pareto Chart of Q13 x Loca
Summary Report

Defects Ordered by Frequency of Occurrence

Focus on the defects with the greatest impact on your process.

20-30

100.0

Results

= 40 villagers had been willing to answer the interview. 24 males and
16 females. All of them go to the harvest area for daily working.

* TrungHung village divides by 2 parts: 16" and 17t areas. 90%
interviewees from 17t and 10% from 16t area.

= The major age ranges are 30 — 40 & 40 — 50 years old, it counted
57,5 % of all the interviewees

® The result shows important information that 80% (32 people) are
in low economic status. This result reflects the truth, because most
of the TrungHung villagers are farmers

16 Trung H

100
1000

Interpretation and implication

= 24 males/ 40 interviewees (60%) makes sense because the
village man has main responsibility for farming

= The people are between 30 — 50 years old, They are of labor
age, so it is very easy to meet them at harvest area, < 20 years
old, they focus on studying, older than 50 they are retire age.
From 20 to 30, they are interested in factory worker

= The main economic status is low, because the people who live in
the countryside (village), their income is very low. So low
economic status is very suitable situation in TrungHung village

Oreiner.hutwelker@tum.de

... In their location, age, economic status and gendsy
43
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DMAIC > Graphical Evaluation of collected data

Graphical evaluation of littering behaviour of participants ...

Histogram of Q1_Y_Consu, Q2_Y_Frequ
Summary Report

Distribution of Data
Compare the center and the variability across samples.

Q1Y Consu

151

104

Q2 Y Frequ

Results

The upper histogram performs the “public consumption
frequency” and the lower histogram performs the “the public
littering frequency” of 40 villagers

Both Q1_public consumption frequency and Q2_public littering
frequency mostly focus on answering 3" & 4t options.

Q2 does not have any answer is 15t option, the rest is larger than 1
Q1 just has 2 answers are 15t and 1 answer are 2", the rest is
larger than 2

Frequency
o

104

Data
Statistics Q1_Y_Consu Q2_Y_Frequ
N 40 40
Mean 3975 3.975
StDev 1.2707 1.1433
Minimum 1 2
Maximum 6 6

Interpretation and implication

The interviewees are not hesitate to answer that their frequency
of consumption and littering is middle range (from almost never
to very often), contrary to expectations that they usually want to
hide this to make themselves seem better in front of some
straight questions

Some honesty answers show that the people usually consume
food and litter garbage in public, that can be the big impact to
littering in village

The main 3" & 4% options maybe are not correct because
people usually want to show their better version, this result can
be increased to 4th & 5. We need to think carefully about this
assumption

Oreiner.hutwelker@tum.de
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This bimodal distribution indicates, that there might be a grouping influence, e.g. gender.
Thus: If you identify bimodal distributions then always state a difference-hypothesis on a nominal grouping variable (x)
and test it (if you also collected the respective data for this x)

Graphical evaluation of littering behaviour of participants ...

DMAIC > Graphical Evaluation of collected data

Histogram of Q4a_x_Stre, Q4b_x_Hidi, Q4c_x_Litt, Q4d_x_Soc-.... Results
Summary Report = The collected data has a range with a minimum of 1 and
Distribution of Data maximum of 6 (1 = almost never ... 6 = very often)
Comparethecenter tnd the varabilfy sctoss camples. » |n 7 statements apply most to interviewees, 5 answer groups
o o — have all opinions from 15t to 6%, 2 answer groups just have 1%t to
o =  When people is pressed for time, most of them didn't totally

Qdc x_Litt Q4d_x_Soc-

agree that sometimes they throw garbage away
h_ »  Q4f (Ignoring) and Q4g (provoke) have 7 times of 6t answer for
each.

Qdex Cuub S = About Q4e, opinions are approximately equally distributed

Frequency
e s

Interpretation and implication

= The villagers are not steadfast for correct garbage throwing
when they are pressed for time

= when people throw trash, they don't want to public that
= Villager's awareness of environmental protection is not good
= Has number of people nearly agree that sometimes they put

Data

Statistics Q4a_x_Stre Q4b_x_Hidi Qdc_x_Litt Q4d_x_Soc- Q4e_x_Garb Q4f x_Not- Q4g_x_Prov

N 20 20 40 2 2 0 - garbage in a place where it can not be seen

Mean 2.75 3.45 2925 3.05 335 3325 3.225 . . .

i oiis e B 2500 - B Couts = Almost divided the number of answers about provoking other
Minimum 1 1 1 1 1 1 1 people by throwing garbage on the ground, that shows they
Maximum 6 6 5 5 6 6 ]

may do not want to follow the right garbage disposal

... Part 2 about Q4a & Q4b & Q4c & Q4d & Q4e & Q4f & Q4g by histogra
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DMAIC > Graphical Evaluation of collected data

Graphical evaluation of littering behaviour of participants ...

_ Results
Histogram of Q6_x_Trash L . . L.
Summary Report = The collected data is in the valid range with a minimum of O
(m) and maximum of 120 (m), 120 m means that people carry
Distribution of Data . . e s .
Examine the center, shape, and variability. their garbage infinitely to an available trash-can.
Descriptive Statistics = 13 participants would like to have short distance from their
] - o garbage to trash-can, 5 participants choose 20 meters and 8
StDev 28280 participants choose range 20 to 40 meters
01 Py b = Just has 1 participant accept the distance 120 meters
8‘ . - . -
> Interpretation and implication
% ] = Participants mainly want to carry their garbage with a
£ shorter distance. This can show us that the villagers do not

have a good attitude of environmental awareness

= |tis show that there is not much visible difference between
the number of participants carrying their trash 20 (m) or 40
(m) and 60 (m) or 80 (m), this lead us to save money with
trash-can and clean equipment arrangement

20 40 60 80 100 20 = Butitis shown there is very visible difference between the

Q6 Trash number of participants carrying their trash can 20 (m) or 100

(m), also 120 (m) which can lead us to assumption that this

people are well impact by trash-can distance to garbage

disposal

... Part 3 about Q6 by histogragx
46

Oreiner.hutwelker@tum.de Six Sigma Project-Story-Book for: Luong Van Tim (luongvantim.hust@gmail.com)



DMAIC > Graphical Evaluation of collected data

Graphical evaluation of littering behaviour of participants ...

Histogram of Q5_x_Litte, Q7_x_Equip, Q8_x_Clear
Summary Report

Distribution of Data
Compare the center and the vaniability across samples.

Q5 x Litte

10 1

Frequency
-
o

w
1

Results

The collected data is in the valid range with a minimum of 1
(extremely decreased, very bad/dirty) and a maximum of 6
(extremely increased, very good/clean)

The histogram of all three attributes have the similar trend
Concentration at level 2 to 4 and descending at level 5 and 6
The readiness of trash-can and the harvest area cleanness are
underrated

The people mostly believe that the quality of environment
need to be improved, so they rate the level relate to quality
nearly bad/dirty

o
n

Q8 x Clear

10-

s 6
Statistics Q5 _x_Litte Q7_x_Equip Q8_x_Clear
N 40 40 40
Mean 31 2.7 28
StDev 1.4815 1.1368 1.1810
Minimum 1 1 1
Maximum 6 5 6

Interpretation and implication

The interviewees want to show they changed the extent of
littering in recent years by decreasing the trend. But this
information need to be carefully consider because the
people usually want to show their better version

The equipped trash-cans and the area cleanness have similar
trend, lead us to an consumption about a positive
relationship: Lacking trash-can is a reason of ground littering
Many people suggested we should add more trash-can to
prevent littering on the ground. It will be reviewed in detail
for root cause analysis

... Part 4 about Q5 & Q7 & Q8 by histograg/
47
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DMAIC > Graphical Evaluation of collected data

Graphical evaluation of collected data from garbage collector’s interview ...

Pareto Chart of X1_Equipme
Summary Report

Defects Ordered by Frequency of Occurrence
Focus on the defects with the grestest impact on your process.

Pareto Chart of X2_Man-pow

Defects Ordesed by Frequency of Occurrence
Focus on the defects with the greatest impact on your process.

3

X1 Equipme. Laek
Count 7 3
Percent 700 300
Cum s 00 1000

Pareto Chart of X4_Salary
Summary Repert

Defects Ordered by Frequency of Occurrence
Focus on the defects with the greatest impact n your process

Fraspusancy

Defects Ordered by Frequency of Occurrence
ocus on the defects with the greatest impact on your process.

ol
Xd Salary.

Cum% 800 1000

Num 2

Histogram of X3 _Time
Summary Report

Distribution of Data
Examinethe center, shape, and variability.

n 12 13
Descriptive Statistics

M 10
“ean 131
StDev 1.1972
Miminnumn 11
Waximum 15

Results

70% of garbage collectors answer that
they lack the cleaning equipment, for
example: Trash-bin, gloves, masks,
brooms, dustpans

80% members believe that their salary is
low, this can be the main reason leads to
70% members feel they are not happy at
recent cleaning job

60% members show that their team is
lack manpower, so they usually have to
do more job than standard, it could be a
reason make they are not happy at work
also

The recent hour standar‘s payment is 8
hour, but actually the mean of histogram
real collected time is more than 13
hours, nearly double the standard time

Interpretation and implication

* Some reasons could lead garbage collectors to feel not happy at work like: lack of equipment, lack of manpower, low salary, too much effort of our standard
time. The mood of collectors is very important, it directly impacts garbage removing results. These information may need to be carefully consider in the

improve phase to improve quality of ground cleaning

Oreiner.hutwelker@tum.de

... Additional question modified to suitable with TrungHung villg?e
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DMAIC > Graphical Evaluation of collected data

The time series plot probably makes no sense in this context

As there is no chronological determination ot sequence in the questionnaire data.
Q-Paper and Q-Anima show a floor-, respective a ceiling-effect, meaning,
Graphical evaluation harmfulne that the answers might reach values beyond the given limit by the rating scale.

Graphical Summary of Q3_Y_Metal, Q3_Y_Plast, Q3_Y_Paper, Q3_Y_Anima....

Summary Report

Distribution of Data Data in Worksheet Order
Compare center, shape, and vanability Investigate any outliers (marked in red)
Q3 Y Metal QY Plat 33 Y Metal Qiy P
61 b 4
| |
3. 000 ¢ (B ) A
sjegiens 6] soel 20 2 o ’
~ o0 60 Fire | ee || sloom omee o
Fw | ¢ e ee | @eem| o
| bs U el [é II-HF.L,%'* R
I [ ° o o
Q3 Y Paper 3
6.
_\ 6. | 2. s
e S 4
3 |
= 24 Leee 4
Q1Y Lefto Q1Y Pesti Q3 Y Left QLY Pesti
S Bt hylie By
1. = ﬁ 2 9 [y emsie e
N RN Frnserrie | ¢ ¢
A | 11l 1 ST
= f= 24 ” | | |
p 0N . . ¢L ¢
0 1 2 3 4 5 6 7 0 1 2 3 45 6 7 0 20 400 20 40
Y Data
Normality Test
Group N Mean 95% CI StDev 95% CI Min Median Max P Decision
Q3_Y_Metal 40 3.325 (2.8109, 3.8391) 1.6075 (1.3168, 2.0641) 1 3 6 0.010 Fail
Q3_Y_Plast 40 2425 (2.1274, 2.7226) 0.93060 (0.7623, 1.1949) 1 2 4 <0005 Fail
Q3_Y_Paper 40 1.775 (1.5090, 2.0410) 083166 (0.6813, 1.0679) 1 2 4 <0005 Fail
Q3_Y_Anima 40 5.075 (4.7101, 5.4399) 1.1410 (0.9347, 1.4651) 2 5 6 <0.005 Fail
Q3_Y_Lefo 40 3.175 (2.7234, 3.6266) 14122 (1.1568, 1.8133) 1 35 6 <0005 Fail
Q3_Y_Pesu 40 5.2 (49271, 5.4729) 0.85335 (0.6990, 1.0957) 2 5 6 <0.005 Fail

Results

6 TrungHung garbage’s types are: Metal, Plastic, Paper, Animal
carcasses, Leftovers, Pesticide. The interviewees ranked these
objects in a hierarchy, based on their harmfulness

The time series plots of Q3_Y_Leftovers & Q3_Y_Pesticide has
1 outline were found for each

The centers of the different garbage types shift from left
centered with a low mean for Paper (1.775) and Plastic (2.425)
to middle centered with a increase mean for Leftovers (3.175)
and Metal (3.325) and right centered with a high mean for
Animal dead (5.075) and Pesticide (5.2)

Interpretation and implication

The harmfulness level of garbage is inverse proportion to the
frequency of littering.

The mean of Paper and Plastic is low means that villagers
often litter paper and plastic and less often litter Animal dead
and Pesticide which are high means (harmfulness level)

The people ranked harmfulness levels by their opinion
randomly

If harmfulness level of garbage’s perception is not uniform, it
will lead villagers to litter in the wrong position, which can
make ground and trash can more difficult to clean up.

Oreiner.hutwelker@tum.de
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DMAIC > Graphical Evaluation of collected data

Graphical evaluation summary of 6 collected garbage types ...

Histogram of C1_Y_Metal, C2_Y_Plast, C3_Y_Paper, C4_Y_Anima....
Summary Report

Distribution of Data
Compare the center and the variability across samples.

C1Y_Metal C2_Y_Plast

20

10

o
Il

C3_Y_Paper C4_Y_Anima

N
o

Frequency
a

C6_Y_Pesti

Results

The data table shows that N=40 (double N=20 is planed for an
original stratified sample of the field study) which corresponds
to the 40 different places near trash cans

The collected data is in inside of the valid range with number of
garbage pieces from 0 to 7 (largest range)

The number of metal pieces is from0to 5

The number of plastic pieces is from 2 to 7

The number of paper pieces is from 1 to 7

The number of animal carcasses is from 0 to 4

The number of leftover is from 1 to 4

The number of pesticide shells is from 1to 6

10+

Data

_ Statistics CLYMetal  C2YPlast  C3¥Paper CAYAnima  C5Y¥leo  C6YPesti
N 40 40 40 40 40 40
Mean 27 L§:} 415 2075 2.575 275
StDev 1.4536 1.7127 14772 1.0473 1.0350 1.3156
Minimum 0 2 1 0 1 1
Maximum s 7 7 4 4 6

Interpretation and implication

The largest range is plastic, its minis 2 and maxis 7, and 7
pieces it appeared 9 times. It is high value and high
occurrence. It really makes sense with Graphical evaluation of
the harmfulness level of garbage types. Both of them indicate
that plastic could be the most common garbage type on the
ground.

The minimum mean is Animal carcasses (2.075), that shows us
people generally dispose animal carcasses into the
environment in lowest number

Oreiner.hutwelker@tum.de

... collecting data about the actual littering at 40 different places near trash car(s/
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It is good, that you applied control-charts, but patterns cannot be interpreted, as there is no natural sequence
Or chronological causal dependency. This would however be great for field data on littering on subsequent days/ weeks

DMAIC > Process Performance >> Control Chart

I-MR chart of Q1_Y_Con. Overall, again a strong impression of your work!

I-MR Chart of Q1_¥_Consu
Summary Repart Resu |tS
e e e s *= Both consumption trend and littering frequency are in the control
- e because it does not have any outlier points

mackrnch

- | =  Moving range plot of Q1_Y_ Consume has 1 pointsisin UCL, 8
] o points are in LCL
= Moving range plot of Q2_Y_Frequency has 5 points are in LCL

| o = These points need to be paid attention because it can be easy to

UL=5.110

N be outliers in future
M ﬂ - M - Sstic * The mean value of consumption trend is 3.975 meaning that

Mo g Bange

1.5
lhg' ‘\I -;l: . . . .
W\/&g L.\ ~ / V{ V o L villagers often consu'lme.food or drink in public '
: : ; 5w = e StDavioveral] 1.2707 = The mean value of littering frequency is 3.975 meaning that
Cservatior SaDrewiwithin) 1.3366

villagers often dispose garbage in public
I-MR Chart of Q2_Y_Frequ g Y g g p

Summary Repart

Process Characterization
Examine the process center and variation. Look for patterns and trends

s veL-s07 Interpretation and implication

=01 s = Villagers usually consume food or drink in harvest areas because of
25 their old habits. Most villagers are farmers, so they usually have to
- P wake up early for farm jobs, so they have breakfast near a field.

veL-s 07 Additionally, they usually have lunch on field to save time
Villagers often throw away garbage in harvest areas becuase they

Individu al Value

4.5

= | |
ERETY Statistics
- M\‘/\gM mvhvﬂ S A i lack awareness about the importance of emergency environmental
ol Vi \/\/ \ " den e protection. A lot of villagers share that they do not hesitate to
— T . T T : — = Devioverall] 14 . . .
' : * oo == w7 StDeviwithin) 13633 throw away garbage in the most convenient location for them

... And I-MR chart of Q2_Y Frequency (frequency of throw away garbage in publi‘cy
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DMAIC > Process Performance >> Control Chart

I-MR chart of the 7 important statements apply most to interviewees, these are Q4a_x_Pressed, Q4b_x_Hiding

1-MR Chart of Q4b._x_Hidi 1-MR Chart of Q4f x Not
Summary Repan Summary Repor

Results

C AAA A | ®= The control charts for littering of pressed time (a) has 1 outliers

PYTTRAR = 6 rest control charts ( from b to g) are in the control because it

: ) does not have any outlier points

o [N e T e | e AT T control charts have 5 points in LCL or UCL. These points
T T T T need to be paid attention because it can be easy to be outliers

in future

Interpretation and implication

* The Q4a chart has a mean of 2.75 meaning that villagers often dispose the garbage on the
ground if they are pressed for time

= The Q4b chart has a mean of 3.45 meaning that the villagers usually hire their garbage

*» The Q4c chart has a mean of 2.925 meaning that the villagers often add more garbage in
places where there is already garbage lying around

= The Q4d chart has a mean of 3.05 meaning that villagers usually join to do the similar thing
if their friend dispose garbage on the ground

nnnnnn

1-MR Chart of Qéc_x_Litt

iy et A fa R s et ] Mhx h . & AAA ] *» The Q4e chart has a mean of 3.35 meaning that villagers do not much care the garbage’s
C T T L BTV Vi situation on the ground, a bit more or less doesn't much matter
*» The Q4f chart has a mean of 3.325 meaning that villagers nearly ignore the environment
YA N, i A N Y S AT problem, they think cleaning is the garbage removal service responsibility

» The Q4g chart has a mean of 3.225 meaning that villagers often show to others that they
throw their garbage on the ground. They want to show these action is alright, no problem

... Q4c_x_Littered-Ground, Q4d_x_Soc-Conformity, Q4e_x_Garbage-Worry, Q4f x_Not-Responsible, Q4g_x_Provocatz'?n
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DMAIC > Process Performance >> Process Capability

Process capability analysis about the amount of found garbage ...

Capability Analy=s for C7 Y _Garbage

How capabie is the procoss?

Customer Requiremonts

Procoss Characterizatios
Docs the process mean Gifer from 107

Yes - No

Actual (COverall) Capatility

PR IDPIACY

Comments

Results

The process means significant differs from the target (p < 0.05)
The defect rate is 39.15%, which estimate the percentage of
parts from the process that are outside the spec limits

The graph shows the process centered very closed to USL with a
higher spread than capable process

Pp value = invalid because only USL define

Ppk value = 0.09

PPM (DPMO) = 391,485

Interpretation and implication

The process center needs to be shifted to the left side and the
spread needs to be reduced in order for the capable process
Pp and Ppk are not equal, therefore the process is not centered
as show in the above graph

Data centered around the number 20, in case our target should
be 10, so we will need a lot of efforts to achieve this target

Z actual value (0.28) and Z potential (0.27) value only differ in
0.01 points which means that even eliminating the shift and
drift is not enough. The process need to be centered and the
spread of distribution need to be reduced

Oreiner.hutwelker@tum.de Six Sigma Project-Story-Book for: Luong Van Tim (luongvantim.hust@gmail.com)
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DMAIC > Process Performance >> Process Capability

Indices of Process Capability calculations...

Indices of Process Capability ReSUItS
(?a'ltfulation of Process Capability based on Units, Defects and Opportunities for Defects ™ The process ca pablllty analySIS was done W|th the data found on 40 dlfferent
Definitions Symbol Enter Your Data
Units v 40 places near trash cans
Defects| D 362.00 C Iation
Opportunities for a defect (o] 26 u aCUu .
Number of operation steps m . .« g
defective Units Symbol Calculation Result - Unlt = 40 (number Of SUtIdIed places)
Defects per Unit DPU D/ U 9.0500000 - H _ % -
S P = e e - Defect = 762 (total number of garbage pieces) —40*10(target) = 362
- Opportunity for a defect = 26 (maximum number of garbage pieces)
Total Opportunity TOP Ux O 1,040
Defects per Unit Opportunity DPO DPU/ O 0.3480769 =  From these information, we get:
Defects per million Opportunity DPMO DPO x 106 348,076.9230769 . .
without consideration of the Opportunities = DPMO = 384,076, the Y|e|d IS Only 65,2%
Yield (%), (1- DPU)* 100 -805.0000000 . _
Defect (%) 100 - Yield 905.0000000 - Slgma - LeveI (short—term) = 0.39
for prediction of long-term Sigma-Level from short-term measurement| Sigma-Level (long-term) z-Value _<i _ _ =
for prediction of short-term Sigma-Level from long-term measurement| Sigma-Level (short-term) z-Value + 1,5 Slgm d Level (Io ng te rm) 1 : 89
-Pp=11.05
Yield (%), (1- DPO)* 100 65.1923077
Defect (%), 100 - Yield 34.8076923 = P p k = 1 . 09
for prediction of long-term Sigma-Level from short-term measurement|  Sigma-Level (long-term) z-Value 0.39
for prediction of short-term Sigma-Level from long-term measurement| Sigma-Level (short-term) z-Value + 1,5 1.89

Conversion of Yield% into corresponding z-Values (Sigma-Level) and vice versa I nte rpretation an d i m p I icatio n

Enter Your Data Sigma-Level (long-term) Yield (%)

Conversion: Sigm - Vield 29 9ooeazszenl | m With ayield only 65.2 %, the process needs further improvement

(Data from long-term study) 50.00000000000%

Sl L (LY W E = Ppand Ppk are not equal, therefore the process is not centered

Conversion: Process-Sigma - Yield . 99.99966023269%

(Beiaion s ior s omls ) 50.00000000000% = The recent mean is 19.05, differ 9.05 (nearly double) target value number is
Calculation: Pp/ Ppk and Sigma-Level 10, that can lead us to think about big effort to make the process capable
Sigma-Level (solely based on . . .
=  Ppis much larger than 1 and the Ppk is also greater than 1, this means that
Upper Specification Limit (USL) Sigma-Level (based on Ppk

dispersion - unusual)
Lower Specification Limit (LSL) - e :
the tolerance is bigger than the spread so the process has the potential to
Mean (xbar) ITeXls] position & dispersion - usual) b bl
Standard Deviation X e Capa e

Parameter Enter Your Data

Pp

... In excel sigma_guide_standard-project fi(e/
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These are the most important results in a regression analysis:
Statistical significance (p) and practical relevance (R"2, or e.g. the difference between means in a t-Test)

Regression analysis for C7_Y_Gargbage vs C2_Y _Plastic pieces ...

28.89%

Relationship Hypothesis

Y_03: Output: ground(cleaned) [ Degree of: Amount (Number of pieces within a radius of 5 meters around a trash-can) ]

There is a/ no Relationship betw een: x1_10: Input: food (packaged) [ Degree of: Amount (Number of pieces w ithin a radius of 5 meters around a trash-can) ] and: Y_03:
Output: ground(cleaned) [ Degree of: Amount (Number of pieces w ithin a radius of 5 meters around a trash-can) ] according to the Principle: The larger the value of x, the
larger (resp. smaller) is the value of Y.

Product-Moment-Correlation (Pearson)/ General Regression

Regreszion for C7 ¥ _Garbage vs C2 Y Plastic

Is there a relationship between ¥ and X0

Ne

Yos T
Fad
The mlaticnship betwuen C7_Y_Gabage and C2_Y_Plashic is

statistcally significant (p « 0.05

% of variation explained by the model

Low

1 77 ich
Beag 0 52 BN

p—

S52.80% of the wanaticn in G

the regression modal

Y _Gatage can ba axplained by

Correlation between ¥ and X

T3} Indicates that whar
C2_Y_Plastic increases, C7_Y_Garbage

The positive comalation (f = 0

alto mnds o Incnease

Results

=  With a p-value < 0.05,
the relationship
between C2_Y_plastic
(food packaged, bottles/
cups/bags) and
C7_Y_garbage is
statistically significant

= 52.80% of the variation
in C7_Garbage can be
explain by the
regression model

Interpretation and implication

= The correlation is a strong and positive
correlation between (X) plastic pieces and (Y)
general garbage. The positive correlation
(r=0.73) indicates that when the plastic pieces
(X) increase, total general garbage (Y - include
all 6 types of garbage) also tend to increase
significantly

= In the result, plastic pieces are significant in the
count for general garbage, so it will be take into
account in the improve phase is a solutions will
need to accommodate to this type of garbage

) ) o Fitted Line Plot for
_ = Plastic garbage is dangerous and difficult to : ]
ol th Gata well s austion G b e ; . | _ diti Linear Model:
ecgrppose in natgra enwronmept con |t|<?ns. Y=1203+1463*X
(range of alues for C7_¥_Garag Additionally, plastic has many toxic properties .
i ) _ Y is C7_Garbage
so we need to find the main cause which X is C2 Plastic
generate the plastic garbage and convince -

villager do not use plastic bag as less as possible

Fitted Une Plot for Lincar Moadel

C2 Y Plastic

Comarents

Oreiner.hutwelker@tum.de
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55

Six Sigma Project-Story-Book for: Luong Van Tim (luongvantim.hust@gmail.com)




DMAIC > Test of Hypothesis

Tim, this is all very prudently analyzed

Regression analysis for Q2_Y _Frequency vs Q4e_x_Garbage-Worry ...

21.42%

Relationship Hypothesis

Y_04: Output: garbage(disposed) [ Degree of: Amount (Number of wrong pieces's location in trash-cans and on the ground) ]

There is a/ no Relationship betw een: xI_07: Input: gargabge removal target [ Ranking Position of: 6 level rating scale (Grade 1...6) ] and: Y_04: Output: garbage(disposed) [
Degree of: Amount (Number of w rong pieces's location in trash-cans and on the ground) ] according to the Principle: The larger the value of x, the larger (resp. smaller) is the
value of Y.

Rank Correlation (Spearman)/ General Regression

Regrewmion for Q2 Y Frequency vs Qde x Garbage'W orry

Is there a relationship between Y and X7

Yeor I Ne
P
The relatcoship betwean Q2_Y_Frequancy and

Oda_x Garbage - Waody Is statistcally significant (p « 0.05

% of variation explained Ly the medel

Low | — T High

47.23% of tha wanaten in CQ_Y_Frequency can be axplained
by the regression modal

Correlation between Y and X

‘

carelatia eife Vialne

vifea Nogatiue
LAl

The positive comelation (f = 0.69) Indicates that whan
e _x Gabage Waomy Increases, Q2 Y _Fraquency also tends

o Increase

Fitted Une Plot for Uncar Mode!

e x Garbage -'Worry

Comimants

Interpretation and implication

The correlation is a positive correlation
between (X) Garbage-Worry (Villager's
awareness of necessary environmental
protection) and (Y) Frequency of throwing away
garbage in public.

The positive correlation (r=0.69) indicates that
when the Garbage-Worry (X) increase,
Frequency (Y) also tend to increase significantly

In the result, awareness of environmental
protection is significant in the dispose garbage
attitude, so it needs to be taken into account in
the improve phase is a solutions will need to
accommodate to this type of cause

Villager’s awareness is very important because
if the people understand about it, they could
adjust their habit to reduce the garbage volume
which they usually dispose to public area

Results

=  With a p-value < 0.05,
the relationship
between
Q2_Y_Frequency throw
away garbage in public
and Q4e_x_Garbage-
Worry is statistically
significant

= 47.23 % of the variation
in Q2_Y_Frequency can
be explain by the
regression model

= Fitted Line Plot for
Linear Model:
Y=2.307 +0.4979 * X
Yis Q2 Y _Frequency
X is Qde_x_Garbage-
Worry

Oreiner.hutwelker@tum.de
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Regression analysis for Q6_x_TrashCan-Supply vs Q4a_x_Pressed ...

62.26%

Y_06: Output: decision(garbage) [ Ranking Position of: 6 level rating scale (Grade 1...6) ]

There is a/ no Relationship betw een: xMR_07: Activity: dispose garbage [ Degree of: distance (meter) ] and: Y_06: Output: decision(garbage) [ Ranking Position of: 6 level
rating scale (Grade 1...6) ] according to the Principle: The larger the value of x, the larger (resp. smaller) is the value of Y.

Relationship Hypothesis

Rank Correlation (Spearman)/ Ordinal-Logistic-Regression/ General Regression

Regression for Q4a_x_Pressed vs Q6_x_TrashCan-Supply
Y: Qda_x_Pressed Summary Report
X: Q6_x_TrasnCan-Supply

Fitted Line Plot for Linear Model

Is there a relationship between Y and X? ¥ = 1382 + 002709 X
0 005 01 > 0.5 61 *
Yes I No
P < 0001 %
¢ 4
The relationship between Qda_x_Pressed and Q6_x_TrashCan-Supply is t
statstically significant (p < 0.05) s
o
2 {
& e 5
% of variation explained by the model . . °
0% 100% : y T
30 50 90 120
Low I High Qe TrasnGanSupely
R-sq = 3495% Comments
3495% of the variation in Q4a_x_Pressed can be explained by the The fied equation for the linear model that describes the
regression model. relationship between Y and X is
Y = 1382 + 002709 X
If the model fits the data well, this equation can be used to predict
Correlation between Y and X Q4a_x_Pressed for a value of Q6_x_TrashCan-Supply, or find the
1 0 1 settings for Q6_x_TrashCan-Supply that correspond to a desired
= v value or range of values for Qda_x_Pressed
Perfect Negative No correlation Perfect Positive = g¢ Qaxrvesss
— -_ A statistically significant relationship does not imply that X causes Y.
0.59

The positive correlation (r = 0.59) indicates that when
Q6_x_TrashCan-Supply increases, Q4a_x_Pressed also tends to increase.

Interpretation and implication

= The correlation is a positive correlation
between (X) Trash-can distance and (Y) Throw
garbage away when pressed time. The positive
correlation (r=0.59) indicates that when the
trash-can distance (X) increase, throw garbage
away when pressed time (Y) also tend to
increase significantly

= In the result, the distance between villagers to
trash-can is significant in throw garbage away,
so it needs to be taken into account in the
improve phase is a solutions will need to
accommodate to this type of cause

= Because villager’s perception about
environmental problems is not high, the long
distance to trash-can canimpact their disposal
garbage decision. They don't willing accept the
effort to take out the trash in correct position

Results

With a p-value < 0.05,
the relationship
between
Q6_x_TrashCan-Supply
and Q4a_x_Pressed is
statistically significant
34.95 % of the variation
in Q4a_x_Pressed can
be explain by the
regression model
Fitted Line Plot for
Linear Model:
Y=1.382+0.02709 * X
Y is Q4a_x_Pressed

Xis Q6_x_TrashCan-
Supply
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Additional Relationship-Hypothesis regression test between ...

QF _x Equippec Trashcan increases, C8 x COeam- Street also

mnas o Indre a e

the level of cleanliness will be improved

Hypotheses Relationship-Hypothesis: Y= f(x)
Th . Scale-Level: x Scale-Level: Y Graphica! Statistical Test:
ereis a Representation:
relationship Variable/ Measurand x .. and ... Variable/ Measurand Y ) ) . . Chi-Square/
X nominal/ ordinal/ | nominal/ ordinal/ | Scatterplot/ Bar N
between: cardinal cardinal Chart 9:;;::52:::‘/
Completeness of cleaning equipment (X) | .. and .. Level of cleanliness (Y) Ordinal Ordinal Scatterplot C;:;f:;z'n/
Regression for Q8 x Clearn-Street vs Q7 x Equipped-Trashcan Interpretation and implication Results
" . . . . ] i -
= The correlation is a strong positive correlation With a p-value <0.05,
v s rtstienstig ¢ ) ‘ i between (X) Completeness of cleaning the relationship
) ° equipment (focus on trash-can) and (Y) Level of between Q8_x_Clean-
ves NI - village cleanliness. The strong positive Street and.
S ———— s correlation (r=0.85) indicates that when the Q7—X—qu_“ppe0'|' _
Q7 _x Equigged Trashcan is statistically significant (p « 0.05 . Completeness Of Cleaning equipment (X) T-ras-hf:an IS Statlstlca”y
ettt by the el ) increase, Level of village cleanliness (Y) also S|gn|f|((:)ant
- ad — . . u i i
tend to probability increase 723: % Ofl the \garlatlon
) ] Q7 x_Equipped-T . in X_Clean-Street
taw| T T Vgh ) ) ® In the result, the Completeness of trash-can is b_ - lin by th
L 7IEIN . . . o can be explain e
i e i e iesten b significant in Level of cleanliness, so it will be _ P q &;
S . . . . regression mode
i ' priority in the improve phase is a solutions will 'g _
. = Fitted Line Plot for
Corralation bat . g need to accommodate to this type of cause Li Model
‘ inear Model:
e P = |f do not have enough equipment, the removal
- —— . _ oush equipment, Y =0.4107 + 0.8849 * X
team will not easily perform the work well. Yis Q8 x Clean-Street
The positive comelation (f = 0,853 INICates that wher When the removal team can complete their job, .

Xis Q7_x_Equipped-
Trashcan

Oreiner.hutwelker@tum.de
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Additional Difference-Hypothesis t-Test between levels of...

Do the means differ?
0 005 01 > 05

Individual Samples

Statistics female male

Sample size 16 24
Yes T No Mean 41875
P = 0.409 95% C (3.454, 4921)

Standard deviation 1.3769
The mean of female is not significanty different from the mean of

male (p > 0.05 i
male (p > 0.05) Difference Between Samples

Statistics *Difference
95% Cl for the Difference Difference 035417
s the entire interval above or below zero? 95% CI -0.51084, 1.2192)
v ] *Difference = female - male
|
* i Comments

-0.5 0.0 05 10
significance.

ertainty associated with estimating the difference in

Distribution of Data n -0.51024 and 1.2192

n of Data: Compare the location and means of samples. Look

Compare the data and means of the samples.
female _. for unusual data before interpreting the results of the test
® ¢ F—%—rp ©
male .
o ® e ) o
2 4 6

implication
=  We can not give
conclusion about

and throw away
garbage in public
frequency (Y) (please
next page)

Hypotheses Difference-Hypothesis Y1= Y2
Scale-Level: Y Scale-Level: x S phica! Statistical Test:
s Representation:
Tharsisia Variable/ Measurand Y hetwaen Variable/ Measurand x
difference in: levels of: nominal/ ordinal/ | nominal/ ordinal/ Box-Plot/ Line- Chi-Square/ t-Test/

cardinal cardinal Chart ANOVA

Comsume food and drink in public (Y) l:i::g: Gender (X) Ordinal Nominal Box-Plot t-Test

Comsume food and drink in public (Y) It;it:l':z;' Age (X) Ordinal Ordinal Box-Plot ANOVA

2-Sample t Test for Q1_Y_Consume by Q10_x_Gender |nterpretation and RESUItS
Summary Report -

difference between the -

food and drink in public

trend of male and female -
= Try with another .

additional difference-

Hypothesis t-Test

between levels of

Participant gender (X) .

The p-value is 0.409 > 0.05, the test show there is
not difference between the food and drink in public
trend of male and female

The mean of female is not significant different from
the mean of male (p > 0.05)

There is not enough evidence to conclude that the
means differ at the 0.05 level of significance

Cl: Quantifies the uncertainty associated with
estimating the difference in means from sample
data. It can be 95% confident that the true
difference is between -0.51084 and 1.2192

Mean of female is 4.1875, Standard deviation is
1.3769 with 95% Confidence Interval is (3.454,
4.921) & mean of male is 3.8333, Standard
deviation is 1.2039 with 95% Confidence Interval is
(3.325, 4.3417)

... Participant gender (X) and consume food and drink in public ( \()/
59
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of Hypothesis

Modify additional Difference-Hypothesis t-Test between levels of...

Hypotheses Difference-Hypothesis Y1= Y2
Scale-Level: Y Scale-Level: x R Graphica! Statistical Test:
There is a . between . apeesentation:
difference in: [Eartabea/Msusinan ¥ levels of: Marsie/iMsxsirans < nominal/ ordinal/ | nominal/ ordinal/ Box-Plot/ Line- Chi-Square/ t-Test/
carcdinal cardinal Chart ANOVA
Throw away garbage in public (Y) l:i::g: Gender (X) Ordinal Nominal Box-Plot t-Test
2-Sample t Test for Q2_Y_Frequency by Q10_x_Gender Interpretation and RESUItS
Summary Report .
implication * The p-value is 0.053 > 0.05, the test show there
et - - Individua Samples | = 0.053 is approximate to is not difference between throw away garbage
ves AN s 0.05, but it is still larger '”hp“b"c fre:j]‘jenc\l’ of male _a”‘?'ffema';_ﬁ
= 0.05 95% 3.737, 5.138) 3.2795, 4.0538) u
e ol o e than 0.05, so we can not : € mﬁan © emfa © IT not Slgr:)lslcant Iterent
The mean o':e'na:e is not significanty different from the mean of . rom t e mean 0 ma e > .
male (p > 0.05). Difference Between Samples g'Ve any CorreCt . . (p )
Statistcs “Difference conclusions = There is not enough evidence to conclude that
."=?‘f°°=C'I|‘:oraﬂ::e:D-ler':e—n:ce:e ? 3::‘52C= CCCQCCTCi;—S‘:Iac‘: ™ For Clearer re5U|tS we the means differ at the 0'05 Ievel Of Significance
! Ct e <hould experimen:c with = Cl: Quantifies the uncertainty associated with
' * omments
Lt _ , _ . . estimating the difference in means from sample
0.0 04 0.8 12 16 » Test -ﬁeré ‘s_*\o'. e:oqgﬂ evidence to conclude that the means differ at a Iarger sample S|Ze_ But .
e :‘iﬂ-‘.r:::"‘:.:'\‘:-aisoca:ed with esimating the difference in as part Of this project I data. It can be 95% Confldent that the true
uac dele s [t o s e e ocided - difference is between -0.0099018 and 1.5516
Compare the data a‘::j“;e—aﬁ of the samples ‘Dr:,;w:s::c;ai ::’:EC:-;,—::::—::.:?:;\.:'\:: ::a-:;.a samples. Look thei(s:l hjp(;tfhsetsoisr)\zleifl‘tllra]g L Mean Of female iS 4.4375' Standard deViation iS
I | \ larger sample size 1.3150 with 95% Confident Interval is (3.737,
| that i 5.138) & mean of male is 3.6667 , Standard
mate u agree that can not give o ge . . .
g lusion for th & deviation is 0.91683 with 95% Confident
o » ——4 ( conclusion 1or these .
: Interval is (3.2795, 40538)
: : X : : factorials

Oreiner.hutwelker@tum.de
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Additional Difference-Hypothesis ANOVA between levels of...

Hypotheses Difference-Hypothesis Y1= Y2
Scale-Level: Y Scale-Level: x Rep(:as:’nit‘;at:on- Statistical Test:
There is a . between ) =
difference in: Vacinbla/Maasteand ¥ levels of: Variable/ Messurant x nominal/ ordinal/ | nominal/ ordinal/ Box-Plot/ Line- Chi-Square/ t-Test/
cardinal Chart ANOVA
Comsume food and drink in public (Y) t“:i" Gender (X) Ordinal Box-Plot t-Test
Comsume food and drink in public (Y) It;it:l':z;' Age (X) Ordinal Box-Plot ANOVA
Boxplot of Q1_Y_Consume - - . .
Analysis of Variance ﬁ i Interpretation and implication Results
. . . n icr
SQT:KEAE Df A‘;i{é; ﬁ:}d}gcl;vjfj F-V?:Iljz P'\éa;l_,l: - Young or Old Vlllager, a” they NIU” hypOthESIS. Ar:I means arlel equal (HO)
_X_Age 2 w sl o2 LD 5 . n . . .
Error 34 53497 17205 . -~ has approxmately equal level of A terratlve ypothesis: Not all means are
Total 39 ©2.975 54 e . .
g — consume food and drink in equal (H1)
5 public. The solution should not " Significance level: a = 0.05
. . | i - _
Model Summary . just focus on a particular age Wlthoa p vaIue. of 0.7?9 and a. R-squared of
S R-sq R-sqladj) R-sq(pred) 1 | range. 7.11 %, there is not dl_ffer_ent in t.he
131168 7.11% 0.00% 0.00% @ m mw we  aln s . Consume food and drink in public between
anx Age * The solution should be of a Particinant
. articipant age
omapasira T v nature that affects all age *  From trf)le higiest mean to the lowest mean
Means ~ | groups of people
A N Mean St 055 C1 Yl 2] are 4.5 (50 — 60 ages), 4.333 (20 — 30 ages),
QiixAge N Mean StDev i o L = Before, we assume that the
<20 5 4200 1.095 (3.008,5392) Yol 4.200 (<20 age same >60 age), 4.0 (40— 50
> 60 5 4200 0447 (3.008,5392) LN Iy LR W young people tend to more ages) 3.538 (30 — 40 ages)
20-30 34333 1328 (2.794,5.872) Verss rder consume food and drink in . . .
30- 40 133538 135671 (2799,4.278) , - J |y | _ » With a confidence interval of 95%. The
40-50 10 4000 1247 (3.157,4.843) 1l A AN\‘ - ‘.j\jwj\ public than older people, but difference between means is not
50- 60 4 4500 1291 (3167,5833) || I TR A the statistic test show us this - -
N : 1y [ ¥ L statistically significant
Pooled StDev = 1.31168 ’ o e e e e assumption is not correct

Oreiner.hutwelker@tum.de
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Additional Relationship-Hypothesis regression test between ...

Hypotheses Difference-Hypothesis Y1=Y2
Scale-level: ¥ Scale-Level: & RE;;::E:“I Statistical Test:
There is a . betwesn )
differenoe in: e T levels of: Variable/Measurand x nominalf ordinal/ | nominalf ordinal/ Box-Plot/ Line- Chi-Squans t-Test/
cardinal ardinal Chart ANOWA
Comsume food and drink in public [Y) I:t::;:_ Gender (X) Ordinal Nominal Box-Plot t-Test
Comsume food and drink in public (¥) pereeet | Relationship age (x) Ordinal Ordinal Box-Plot ANOVA
Regression for Q1_Y_Consume vs Q11_x_Age-Num |nterpretation and implication RESUItS
r Qw_'-(fc:a«:i"\wi_ Summary Report . . - . _
g e ot o L Mo = The correlation between Y and X is not W'th_ ap v.alue >0.05, the
Is there a relationship between Y and X? — 5 'zi_‘-“: i ’.’ = = Statistica”y S|gn|f|cant (p > 0.05). The non ;elatlonShlp between Consume
0 005 01 > 05 61 H 1 H
= L N correlation (r=0.06) indicates that when OOd_ & drinkin pUb_I'C (¥) and
o | £, the Participant age (X) change, Level of Participant age (;() Is not
il s o 005, e B 2 e & = & @ consume food & drink in public (Y) can statistically significant
= _ . o . . .
. . not be used to predict 0.38 % of]:chedv;r?tilol?_m o
% of variation explained by the model . . . .o consume 100 rin 18} u IC
" S — o | — , = |nthe result, a statistically significant _ P
- e o . : . (Y) can be explain by the
lowl T S Hih Qt_x Age-Num relationship does not imply that ) del
-5q = 038 omments . . regression mode
— : comment Participant age causes Level of consume =gress! _
f;gﬁlzs?o::g:::aﬂ in Q1_Y_Consume can be explained by the The fited equation ‘-3‘"’.-\& i jﬁ' model that describes the . . : n Fltted LI ne Plot for LI nea r IVI Odel :
food & drink in public "
‘:w; ':3:& fits the data well, this equation can be used to predict Th d f . II d t h th Y = 3' 788+ 0' 00536 X
Z 11_Y_Consume for a value of Q11_x_Age-Num, or find the setings u e en er O VI a erS O nO S OW e . . .
_ Conslation between ¥ and X : o et s e e et nes 8 Y is consume food & drink in
Per!;cl Negative No correlation Perfect Positive Naies for Y consume ImpaCt to how Often do they Consume public
— ocﬁ I A statistically significant relationship does not imply that X causes Y. food Or drink in public ] o
: ' ' X is Participant age
e = | agree that can not give conclusion for
these factorials

... Participant age (X) and consume food and drink in public level (Y) (follow recommandationz/
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Root cause analysis for Y_04 Garbage(disposed) location wrong ...

Root Cause Analysis by Hierarchy Tree

Garbage(disposed) Glossary:
Problem location wrong EPT: environmental
(Ya) protection
- v EPN: Environmental
Problem-Focus g - 3 High frequency of pollution
(Prioritization by: ; " throwing away
Pareto Diagram, 2-Sample- o WS garbage in public
Proportion, t-Test, ANOVA ‘1:'; 3 5 (v4a)
or separate hierarchy tree) :_:_, .g ::Z: R2=47.23%
& S|3 Villager does not
1. Cause-Level g :e = awareness of
w
(Causation by trigger) s @ necessary EPT
()Tl)
v L 2 v ) 4
2. Cause-Level Non - EPT mindset Mlsunderstan;jEtss MlsEerceEth.:-on Littering is not fined
(intermediate causation) (x1.1) Ll CLICITE (x1.4)
(x1.2) (x1.3)

Unchangeable
fact of reality

3. Cause-Level
(intermediate causation)

4. Cause-Level
(intermediate causation)

n. Cause-Level
(Causation by root cause)

Misunderstand the

(x1.2.1)

Unknown what to do

current EPN situation 3

for EPT

(x1.2.2)

|

EPT I:telongs

to local government are small, do not
@ affect to EPN
(x1.3.1) (x1.3.2)

v

Villager’s actions

No penalty for
littering action

(x1.4.1)

Not encouraged
the spirit of the
villager yet
(x1.3.2.1)

(x1.4.1.1)

EPN information Lack of instructions Responsibilities
is not widely on how to handle have not
publicized waste been clarified
(x.1.2.1.1) (x.1.2.2.1) (x.1.3.1.1)
Not yet propaganda Properly garbage
about the current dispose is not visual
urgency of the EPN
(x.1.2.1.1.1) (x.1.2.2.1.1)

Finger pointing

Results

The root cause analysis for Y_04
Garbage(disposed) location wrong shows
that several causes were determined in
different levels of the Hierarchy Tree
There are 4 first brands (2. Cause-Level),
but just identified 4 root causes from 2
first brands

x1.1 is Unchangeable fact of reality

x1.2 could identify 2 root cause

x1.2 could identify 2 root cause is

X1.4 is Finger pointing

Interpretation and implication

Focus on the villager’s awareness about
environmental protection is very
important. Villager is the supplier and
customer in all littering processes

If villager can understand and modify
the behavior a little it will have a big

positive impact than removal team’s

mere effort

Oreiner.hutwelker@tum.de

... due to multiple reason from Villager awareness and local government orientaticin/
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DMAIC > Root Cause Analysis

Root cause analysis for Y_06 Decision(garbage) harmfulness wrong ...

Root Cause Analysis by Hierarchy Tree

Decision (garbage) Results
harmfulness i
Problem rons * The root cause analysis for Y_06
(v6) Decision(garbage) harmfulness shows
Problem-Focus 3 . s Sfierihrow that several causes were determined in
(Prioritization by: Y garbage away when different levels of the Hierarchy Tree
Pareto Diagram, 2-Sample- O W g' pressed time .
Proportion, t-Test, ANOVA 2 8|2 (Y6a) * There are 3 first brands (2. Cause-Level),
or separate hierarchy tree) P~ ; < . . pe
z 5 T R=34.95% i then identified 5 root causes
m N(T . .
1. Cause-Level 2 842 L trash-can * x1.1 could identify 2 root causes
c ion by tri & o= 0 istance : :
(Causation by trigger) g x3 1) = x1.2 could identify 1 root cause
i v * x1.3 could identify 2 root causes
Trash-can trash The closed trash-can Trash-can is full
2. Cause-Level can’s location is location and can't put
(intermediate causation) not reasonable is not displayed More garbage . . . .
(x1.1) (x1.2) (x1.3) Interpretation and implication
v ' v . . .. i
Trash-cans are Trash-cans are Near trash-cans Garbage+removal Recent trash-can is D_eep mv_eStlgatl.On On_ tras-h can
3. Cause-Level arranged in the out arranged in the signposts has not schedule in trash-can too small distance is the r|ght direction. Trash-can
(intermediate causation) of sight places solitude places processed before is delayed . . . .
e Er (x1.2.1) x1.3.1) (x1.3.2) is a direct factor related to littering &
cleaning. The trash-can distance is long,
Never had near Does not have Inappropriate o . .
4. Cause-Level trasl'.l-cans signposts specific garbage Trash-can It impacts to Vlllager litter garbage on
(intermediate causation) idea before removal plan selection the ground
(x1.2.1.1) (x1.3.1.1) (x1.3.2.1) ) ) .
: Y =  We will focus on 5 identified root causes
n. Cause-Level Inappropriate Inappropriate to improve long trash-can distance
- garbage garbage removal . .
(Causation by root cause) e 0 manpower problems. Based on that, it will
(x1.3.1.1.1) (x1.3.1.1.2) Reality check contribute to success project

... due to first reason is Long trash-can distance (result from regression hypothesis testing resul‘t}
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DMAIC > Root Cause Analysis

Root cause analysis for Y_03 Ground(cleaned) pieces left > 20 ...

Problem

Problem-Focus
(Prioritization by:
Pareto Diagram, 2-Sample-
Proportion, t-Test, ANOVA
or separate hierarchy tree)

1. Cause-Level
(Causation by trigger)

2. Cause-Level
(intermediate causation)

Root Cause Analysis by Hierarchy Tree

= =
o o
9 < F
T o 9
O r AG
g NS

o w
A =
¥ + |T
o 2| T
o »|S
@ o |B
g “|[2
& * =
g <2
=1 w
2

Ground(cleaned)
pieces left > 20
(Y3)

Total number
of garbage
on the ground
(Y3a)

R?=52.80%

A lot of Plastic
garbage pieces
(x1)

v
Plastic bags,
plastic bottles,
medical waste

(xI1.1)

Indiscriminate
domestic waste

3. Cause-Level
(intermediate causation)

(x3.1.1)

Villagers eat
food or drink
in public
(x1.1.1.1)

4. Cause-Level
(intermediate causation)

n. Cause-Level
(Causation by root cause)

Messy medical
waste

(x1.1.2)

v
Villagers throw
garbage
indiscriminately
(x1.2)

Villagers do not

classified garbage

before littering
(x1.2.1)

Villager has littered
medical waste in
concealed way
(x1.1.2.1)

Garbage pieces
remains after
being cleaned

(x}.3)

The removal team
did not clean up the
total garbage
(x1.3.1)

The removal
team has
too much work
(x1.3.1.1)

v

Garbage
is difficult
to clean
(x1.3.2)

Garbage
clings to
the ground
(x1.3.2.1)

Results

The root cause analysis for Y_03
Ground(cleaned) pieces left > 20 shows
that several causes were determined in
different levels of the Hierarchy Tree
There are 3 first brands (2. Cause-Level),
then identified 5 root causes

x1.1 could identify 2 root causes

x1.2 could identify 1 root cause

x1.3 could identify 2 root causs

Garbage
accumulated
for a long time
(x1.3.2.1.1)

Interpretation and implication

Focus on the plastic pieces is correct,
because of popularity of this garbage
type. Plastic accounted for the largest
amount in the research scope in the
project

If we can reduce plastic pieces from the
5 root causes that we have found from
Hierarchy Tree, we will much improve
our recent harvest area’s pollution
situation

Oreiner.hutwelker@tum.de

... due to first reason is Plastic pieces (result from regression hypothesis testing resul‘t}
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DMAIC > Root Cause Analysis

Root cause analysis for Y_02 Trash-can(empty) visibility/ attraction too low ...

Root Cause Analysis by Hierarchy Tree

. Results
rash-can(empty) .
Problem visibility/ attraction = The root cause analysis for Y_02 Trash-
too low T .
v2) can(empty) visibility/ attraction too low
Problem-Focus = Y shows that several causes were
(Prioritization by: g < & Low level of village . )
, v: 2Ly cleanliness determined in the same levels of the
Pareto Diagram, 2-Sample- Q > AC .
Proportion, t-Test, ANOVA H § g (Y2a) Hiera rChy Tree
or separate hierarchy tree) ~ T . .
5 o |zre=r2msn » Thereis 1 first brand (2. Cause-Level),
o w .B . . . .
1. Cause-Level 2 842 2 e G then identified 4 root causes
(Causation by trigger) g' ; g.
= (x1)
The trash-can Interpretation and implication
2. Cause-Level BEETEL » Deep investigation on Lacking trash-can
(intermediate causation) overfilled . .. .
(1.1) is a critical part. Lacking trash-can could
lead us to major problems like there’s
There's not Large amount
g
3. Cause-Level enough space of concentrated not enough space for garbage and large
(intermediate causation) for garbage sl amounts of concentrated garbage.
(x1.1.1) (x1.1.2)
These reasons make our trash-can
The number of The trash can s :
4. Cause-Level e el visibility/ attraction too low
(intermediate causation) is too small too large area =  We will focus on 4 identified root causes
(x1.1.1.1) (x1.1.2.1) . .
v 7 to improve Lacking trash-can problem.
A 4
C L | Lack of investment The local Removal team Do not divide When harvest are has enough Suitab|e
n. _ause- eve funds to government Leader doesn't the garbage h b li . . . ill
(Causation by root cause) buy trash-cans | doesn't really care know obvious situation disposal location trash-can number, littering situation wi
(x1.1.1.1.1) (x1.1.1.1.2) (x1.1.1.1.3) (x1.1.2.1.1) be will be markedly improved

... due to first reason is Lacking trash-can (result from regression hypothesis testing resul‘t}
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DMAIC > Root Cause Analysis

Root cause analysis for Y_01 Ground(cleaned) cleaning-effort > 8 working hours per week ...

Root Cause Analysis by Hierarchy Tree

Ground(cleaned) Results

Problem cleaning-effort > 8 " The root cause analysis for Y_01
working hours/week

Ground(cleaned) cleaning-effort > 8

(Y1)
Problem-Focus v v v working hours per week shows that 2
(Prioritization by: Lack cleaning H H H
Pareto Disgram, 2.Sample- f— Lack manpower s e celEr causes were d(_etermmed in different
Proportion, t-Test, ANOVA (Y1a) el (Yc) levels of the Hierarchy Tree

or separate hierarchy tree)

1. Cause-Level

Removal team Leader

Usually have

Low welfare regime

There are 3 Problem-Focus, but just
identified 2 root causes

. - doesn't know about to work for removal
(Causation by trigger) equipment lacking Overtime team members * Yla could identify 1 root cause
(x1) (x2) (x3)

Removal members

Village cleaning

Low investment

Y1b lead to Unchangeable fact of reality
Y1c could identify 1 root cause

2. Cause-Level don't raise job has too for garbage

(intermediate causation) the problem much workload Removal team
(x1.1) (x2.1) (x3.1)
Removal member The number Underestimate Interpretatlon and Impllcatlon

3. Cause-Level Ul ST Ll of employees the importance » Taking the feedback of garbage removal

(intermediate causation) won't be solved is too small of cleaning up .
(x1.1.1.) (x2,1.1) (x3.1.1) members into account can help us
. . A— - A— understand their recent real situation.
emoval membper raise = 5 : . TAQh

4. Cause-Level e recruit more DateFakgarbage coleeter interview (page¥6™] Then we can support them to perform

(intermediate causation) "‘(’;;915‘1’"1‘;" e(':zp'f‘l’ef)s ’ i N better work from these information

n. Cause-Level
(Causation by root cause)

Unchangeable
fact of reality

They shown us their difficult condition,
from that we can see most of the
members are not happy. So it's hard for
them to accomplish their job well

Oreiner.hutwelker@tum.de

... due to multiple reason from Additional question resu‘lt/
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DMAIC > Root Cause Analysis >> Reference data

| am deeply impressed — about the team, the facilitator ;-) and his fault-tree

Picture(s) of villagers & sponsor in front of the Root-Cause Analysis

... And picture of the original flipcha‘r}/
68
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DMAIC = Summary

Summary of the problems, 19 root causes which are figured out from Analyse phase ...

Problems

Y_01 | Ground(cleaned) cleaning-effort > 8
working hours per week

Root Causes

1. Removal member raised before but problem is not resolved (x1.1.1.1)
2. Underestimate the importance of cleaning up (x3.1.1)

Y_02 | Trash-can(empty) visibility/ attraction too
low

3. Lack of investment funds to buy trash-cans (x1.1.1.1.1)

4. The local government doesn't really care (x1.1.1.1.2)

5. Removal team Leader doesn't know obvious situation (x1.1.1.1.3)
6. Do not divide the garbage disposal location (x1.1.2.1.1)

Y_03 | Ground(cleaned) pieces left > 20

7. Villagers eat food or drink in public (x1.1.1.1)

8. Villager has littered medical waste in concealed way (x1.1.2.1)
9. Villagers do not classified garbage before littering (x1.2.1)

10. The removal team has too much work (x1.3.1.1)

11. Garbage accumulated for a long time (x1.3.2.1.1)

Y_04 | Garbage(disposed) location wrong

12. Not yet propaganda about the current urgency of the EPN (x.1.2.1.1.1)
13. Properly garbage dispose is not visual (x.1.2.2.1.1)

14. Responsibilities have not been clarified (x.1.3.1.1)

15. Not encouraged the spirit of the villager yet (x1.3.2.1)

Y_05 | Removal(schedule) garbage in trash-can
full

Y_06 | Decision(garbage) harmfulness wrong

16. Trash-cans are arranged in the out of sight places (x1.1.1)
17. Trash-cans are arranged in the solitude places (x1.1.2)
18. Never had near trash-cans signposts idea before (x1.2.1.1)
19. Inappropriate garbage removal time (x1.3.1.1.1)

Implement Measures

To be determined in Improve phase
(Next phase)

Financial Benefits

Other Benefits

To be determined in Improve phase
(Next phase)

To be determined in Improve phase
(Next phase)

Interpretation and implication

next phase (Improve phase)

= Improvements are made by eliminating the root causes in the

®= The information of Implement Measures & Financial Benefits
& Other Benefits will be determined in Improve phase

Results

causes

= After analysis phase from 6 Problems (from Y_01 to Y_06), we have found all 19 root

= The detail number of root cause corresponding to Problemsis: 2 forY _01; 4 for Y_02;
5forY 03;4forY 04;4forY 06 &Y _05
= Note: EPN means Environmental pollution

Oreiner.hutwelker@tum.de

... Implement Measures & Financial Benefits & Other Benefits will be determined in next phas‘e/
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DMAIC > Steering-Results

Results of the ANALYSE-Steering

Analyse-Steering

Tool Application Documentation Comment m
Graphical Analysis ok ok Master-Black-Belt
Process-Capability ok ok reiagriiitr\félreﬂgzﬁrde
Control-Charts ok ok See my notes 16-Jun-2022
Statistical Tests of Hypotheses ok ok See my notes passed
Root-Cause-Analysis ok ok

Pham Van Quang
Phamvanquang.trunghung@gmail.com

Additonal Notes

Sponsor Notes

16-Jun-2022

Dear Tim, also your ANALYSE is excellent, just see my few notes on control charts and hypothesis testing. | am deeply impressed about your
competence, motivation and about the sovereignty with which you treat the topic. Wonderful, please go to IMPROVE and continue with this graded
version of your story-book. - Reiner

passed

Hi Tim, | have seen your ANALYSE once before and like | said, | feel quite surprised because many of the root causes come from the local
management aspect besides the villager's awareness that needs to be improved. You are doing very well, go ahead like this way.
- Pham Van Quang

Oreiner.hutwelker@tum.de

Only proceed to the next phase after a positive decision of MBB and Sponsor
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Six Sigma

IMPROVE

Development and selection of Solutions, Measures and risk prevention, Implementation
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DMAIC > Solution-ldeas

Solutions for 6 problems from Y _03, Y_04 (Must-Be) & Y 01,

Y 02,Y 05, Y 06 (More/Less-Is-Better) ...

Solutions
(]
2
=8 2
Costs of the £ £ 5 2 s 8
Kano- o =
Rank Problem/ a9 <] ] sQ
Category . s £ = LS £
Year: [ = i T o
8o E B T =G g Ir]
Re - : 5 2 | 55| 8¢
Problem Root-Causes oS (=] Solutions m '] X m o
Y_01 | Problem: >f1.1.1.1) Removal member raised before butlack cleaning equipment 15% Provide enough cleaning equipments for the removal team 3 3 14 120
More/Less- 800.00 € | GROUND(CLEANED) CLEANING; is notresolved o
6 Is-Better EFFORT > 8 WORKING HOURS |x3.1.1) Underestimate the importance of cleaning up 35% 50% Proposal to raise removal team members's salary from 72.45 EUR to 100.62 EUR 4 8 21
PER WEEK 2 L2
204.00 € x1.1.1.1.1) Lack of investment funds to buy trash-cans 20% Request budget for additional trash-cans 5 5
Py ' Y_02 | Problem: TRASH- x1.1.1.1.2) The local government doesn't really care 10% Attract local government attention about Lacking trash-can problem 4 2
4 I:-r;et:esrs- CAN(EMPTY) VISIBILITY/ x1.1.1.1.3) Removal team Leader doesn't know obvious situation 5% 50% |Detail explain about Lacking trash-can problem to Removal team Leader to find common request 2 1
ATTRACTION TOO LOW x1.1.2.1.1) Do not divide the garbage disposal location 15% Arrange appropriate trash-cans according to the size of the area 4 4
2 L2
442.00 € x1.1.1.1) Villagers eat food or drink in public 10% Propagate villagers to limit consuming food and drinking in public harvest area 3 3
' x1.1.2.1) Villager has littered medical waste in concealed way 10% Request people not to throw medical waste indiscriminately 2 2
Costs of the Y_03 | Problem: x1.2.1) Villagers do not classified garbage before littering 10% 0 Request people to classify their garbage before throwing it away 4 3
Problem/ | GROUND(CLEANED) PIECES 65% - — - -
LEFT > 20 x1.3.1.1) The removal team has too much work 15% Organize wolunteer activities to clean up trash with the garbage collection team 5 4
Year: x1.3.2.1.1) Garbage accumulated for a long time 20% Mobilize villagers to thoroughly clean up garbage accumulated for a long time 7 3
L2 L2
191.00 € x.1.2.1.1.1) Not yet propaganda about the current urgency of the 20% Organize propaganda for villagers about the current urgency of the Environmental pollution 6 2
' Y_04 | Problem: x.1.2.2.1.1) Properly garbage dispose is not visual 10% Visualize properly garbage dispose method 3 1
GARBAGE (DISPOSED) x.1.3.1.1) Responsibilities have not been clarified 10% 55% |Clarify everyone's roles and responsibilities 3 2
LOCATION WRONG x1.3.2.1) Not encouraged the spirit of the villager yet 15% Encourage and motivate people to participate in environmental protection movements 4 2
.? 2
p— 2 897.00 € Y_05 | Problem: x1.3.1.1.1) Inappropriate garbage removal time 5% Make a suitable garbage removal schedule 3
' x1.3.1.1.2) Inappropriate garbage removal manpower 0 b roposal to increase manpower of removal team from 13 to 16 members
I‘:;e tt‘:s' ’ REMOVAL(SCHEDULE) 131121 te garb | 40% | 45% [Proposal power of I team from 13 to 16 memb 10
GARBAGE IN TRASH-CAN FULL 2 2
231.00 € x1.1.1) Trash-cans are arranged in the out of sight places 15% Arrange trash-cans in the attractive places (easy to find out) 5 2
’ Y_06 | Problem: x1.1.2) Trash-cans are arranged in the solitude places 10% Arrange trash-can in the crowded places 4 2
More/Less- DECISION(GARBAGE) x1.2.1.1) Never had near trash-cans signposts idea before 10% 60% [Post signs to the nearest trash-can 6 2
Is-Better i _
HARMFULNESS WRONG  (x1.3.2.1) Inappropriate Trash-can selection 25% Select and replace with the right size trash-cans 4 6
2 2

... Identify estimated Quality-Cost, strong of problems, the portion, solution ideas, rank of Effort & Benef

it
72
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DMAIC > Solution-ldeas

The Chart: Solution Selection shows all 21 Solutions in a Effort x Benefit Diagram

Effort Solution-Selection: Effort x Benefit x Effect Results

n = Analyse phase figured out 21 root causes, then improve
phase, totally 21 solutions have been developed

0 = 13 bubles located on the lower middle line of effort/benefit

rank, 5 bubbles located on the line and 3 bubbles located
above the line

Interpretation and implication

7 = Every root cause has a solution developed
= |f any of the solutions have any hope of being possible, |
° would like to process

= Some highly effective and beneficial solutions directly
related to the local budget of the government. But these
are also the solutions that require the most effort.

= Solutions such as propagandizing and mobilizing villagers

3 e to raise their awareness of environmental protection

usually do not need to spend too much effort, but the

2 : benefits are high. we should focus on completing these

solutions

. = The solutions related to organizing volunteering sessions

and garbage collection has benefits and effort at an

0 1 2 3 4 5 6 7 8 9 10 Benefit 11 approximate level, these are also very effective solutions

... Compare rank of Effort and Benefit, it shows 3 larger, 5 equal, 13 smallt;er/
73
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DMAIC > Action-Plan

Specify solutions in the action plan ( from solution 1 to solution 11)

Action-Plan
T & S
g_ |58 H
wus |3 £
= E 3 E a 2 Costs of Decision on Implementation-
5 o E 5 3 Solutions § Measure (What has to be done?) Result (What will be achieved?) Risk-Reduction-Measure (from FMEA) Implementation Cost center Deadline Responsibi implementation Status il
1. Collect current shortage of cleaning equipment from removal team members (Gloves, masks, (ESmRIEED oty il ekl
120 | § [Provide enough cleaning equipments for the removal team 1 [prooms. dustpans) Removal team members have enough cleaning mem?erfr:o u"de:isznd o 85.00€ | Village budget 15 July 2022 Mrs. Thin rtiall 30%
9 9 equip 2. On behalf of removal team members communicate with removal team leader i A Y "e? © ) 9 o v S partiaily o
. N N with based on
3. Proposing removal team leader to provide adequate equipment for removal team members N N
clear unified
1. Collect the current and desired salary of removal team members ;I'ry (Io find the mt:stpconvlr:_:lng evldeml:e to
2. Collect data to show that current income level is not enough for removal team members's life Removal team members get a raise in sala 'Oca govet:me: 3 ersuta“:ngf;em'ova
280 | $ |Proposal to raise removal team members's salary from 72.45 EUR to 100.62 EUR 2 3. Convince the local government of the importance of garbage collectors N y 9 . .eam QLA E TSl U _° N 700.00 € | Village budget 01 July 2022 Mr. Sung partia"y 10%
. . meeting expectations increase some, but not all exactly like their
4. Proposal to raise removal team members salary from 72.45 EUR to 100.62 EUR (write a Writing a SRy
proposal, signed by villagers) billeepe
Lo |s 2
1. Gather about the current local trash-can shortage N 4
2. Convince local government that the lacking trash-cans is one of the main causes of littering ERvolncit el osticonvine naleyidencelto A
140.8 $ [Request budget for additional trash-cans 3 . ) The village has enough trash cans local government. Persuading villager 400.00 € [ Village budget 01 July 2022 Mr. Quang part|a||y 20%
3. Proposing the local government to provide a budget to buy more trash cans
. . . . . make their own trash-can for temporary
4. Discuss with people about the option of making their own trash cans for temporary
1. Gather about the current serious pollution situation in the village . .
1. Gather about the current local trash-can shortage Local government will concern about the lacking L\ ¢, finq the most convincing evidence to
6 70.4  $ [Attract local government attention about Lacking trash-can problem 4 . . : " - trash-cans and will agree to increase budget to - € 06 June 2022 Tim yes 60%
3. Convince local govemnments that the lacking trash-cans is one of the main causes of littering local government
. y . . buy more trash-cans
4. Outlining the effectiveness of having enough trash cans to convince local local government
1. Gather about the current local trash-can shortage in TrungHung village
6 352 § Detail explain about Lacking trash-can problem to Removal team Leader to find common request 5 3. Convince removal team leader that the lacking trash-cans is one of the main causes of littering|Find a common wice with the removal team Try to find the most convincing evidence to € 06 June 2022 Tim 80%
: to local government 4. Find consensus from removal team leader on the request with the government for the lacking  [leader, propose together to local government removal team leader yes o
trash-cans
;. 225;‘592 :ng:etzjs:iyar?; ?:rll:gg: :::zgsal ofthe arees Divide the garbage area so that the trash-can el ioonahlyithliocal
. g . . . - . o
105.6 $ [Arrange appropriate trash-cans according to the size of the area 6 3. Amange small trash-cans and homemade trash-cans in residential areas to reduce the amount |are not often overflled ::z:l:rteoaunderaand the level of littering of| 200.00 € | Village budget 02 June 2022 Tim, Mr. Ty yes 20%
of garbage for large trash-cans
A w?
1. Collect data on how often peoplg eat and drink |n‘ public in the current locality Request local government to propagate
2. Collect data on current local environmental pollution Reduce frequency of consume food and drink in |more atall
44.2  $ |Propagate villagers to limit consuming food and drinking in public harvest area 7 3. Collect data to share with villagers about the harmful effects of environmental pollution ublic q 4 with b 20.00 € | Village budget 31 May 2022 Tim, Mrs. Thin yes 80%
4. Prepare content to propagate to people to limit consumption of food and drink in public P a
. 3 station weekly
5. Broadcast on local radio station weekly
1. Collecting data on Villagers has littered medical waste in concealed way
. . Request local government to propagate
2. Collect data on current local environmental pollution Reduce the disposal of medical waste into the |more at allvi -
44.2  $|Request people not to throw medical waste indiscriminately 8 3. Collect data to share with villagers about the harmful effects of environmental pollution . P A 5 15.00 € [ Village budget 30 June 2022 Tim, Mr. Quang yes 30%
) N A environment together with broadcast on local radio
4. Prepare content to propagate to people not to dump medical waste into the environment a
y 3 station weekly
5. Broadcast on local radio station weekly
;' :zz:zzfg:‘e[gc‘; gl:"jf ;!fii’swg’ei:;’ss"y garbage, not to throw garbage indiscriminately | ;ii;ind the sorting job when taking out trash |Spread the usefulness of garbage classify tol
. . . 3 . o R . o
44.2  $|Request people to classify their garbage before throwing it away 9 3. Posting instructions for garbage classification in crowded areas fx;;: removal team, making use of the:nure SiEe :nc::f the 15.00 € [ Village budget 01 July 2022 Tim, Mr. Quang yes 30%
4. Distributing instruction leaflets and mobilizing villagers do not to litter gapagelcassivinstzctions
1. Mobilize and set up a local volunteer team ‘I:il;:)pagandla: i caum:a:g?nwl:lely h:_:"f
66.3 §$ [Organize wolunteer activities to clean up trash with the garbage collection team 10 2. Disseminate the plan of volunteering to clean up with removal team once a month Reduce the workload for the removal team a.gers all ages. Up .° ofg © sp! N o 22.00 € | Village budget 02 July 2022 Tim, Mrs. Huong yes 40%
3. Carry out the implementation according to the plan [N
individuals weekly
1. Collaborate with the local it to gath f vill illing te rticipate il
em,ir?;ni:n::; ;vrlmemtiznoca government to gather a group of villagers willing to participate in T e EE R el
88.4  $ |Mobilize villagers to thoroughly clean up garbage accumulated for a long time 1 2. Motivating and encouraging the spirit of all villagers to participate in environmental protection SEZT :rias_ W':h alot olftgarbage that can't be vllla.gers ENEEED Upl.wldlr;g e sp|r.|t Gif 30.00 €| Village budget 02 June 2022 Tim, Mr. Quang yes 100%
3. Plan to clean up local hotspot contaminated areas 2 times a month ‘andied by just removal team individual thi o
4. Carry out the implementation according to the plan individuals monthly
do8 w? w?

... More detail in Measure, Result, cost, time, responsibility,

Six Sigma Project-Story-Book for: Luong Van Tim (luongvantim.hust@gmail.com)
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DMAIC > Action-Plan

Specify solutions in the action plan ( from solution 12 to solution 21) ...

Give a clear explanation the current

1. Collecting data on general envronmental pollution in Vietnam recently gency of the Envii in
1 242 5/|Organize propaganda for vilagers about the cument urgency o the Environmental pollution 12 2. Collecting data on general environmental pollution in TrungHung recently Raise people's awareness about environmental |Trung Hung village. Request local 10.00€|  Village budget 31 May 2022 Tim, Mr. Quang
3. Collect data to share with villagers about the harmful effects of environmental pollution protection authorities to jointly propagate to the '
4. Propagating and persuading people about urgent issues that need environmental protection people and broadcast on local radio
station weekly
1. Figure out how to properly classify garbage
. . . 2. Design some signboards guiding how to classify garbage Everyone knows how to properly classify Go to distric or city center to print the signs
1 12.1  $|Visualize properly garbage dispose method 13 3 Color print out to make a signboard garbage with better quality color printers 5.00 € | Personal budget 31 May 2022 Tim, Mrs. Thay
4. Posting instruction signs in crowded places and some areas where littering often occurs
1. Discuss with the local government about ori 1 for protection in Trung Hung Give a clear explanation of the villager's
village role and duties based on the actual
. 5 s 2. Sort out the current villagers of TrungHung village in some common groups Everyone understands their roles and situation of the current village. Request "
) G| @iy ez e e i “* 3. Clearly define the roles and tasks of each population group responsibilities in environmental protection local authorities to jointly propagate to the 12.00€]  Vilage budget 31 May 2022 Tim, Mr. Ty
4. Propaganda on local loudspeakers about the role and responsibility of individuals in people in collective activities. broadcast on
protection so that everyone can clearly what they need to do local radio station weekly
1. Propaganda to mobilize all villagers to participate in to protect the environment, inform once a 15eal to
week at the local radio program Encourage everyone to participate in more at all-vil
18.15 §$ |Encourage and motivate people to icil in envit i 15 2. C ion of indivi and izati for good of the environmental 15.00 €| Village budget 31 May 2022 Tim, Mr. Tinh

. " environmental protection
protection action

together with broadcast on local radio
station weekly

1. Analyze the unreasonable points of the current garbage removal plan

2. Discuss with the removal team to have a suitable garbage removal plan

144.85 §|Make a suitable garbage removal schedule 16 3. Make a plan based on consensus

4. Request the removal members to follow the plan and perform the checksheet after clearing the
ground and trash-can

The garbage collection team has a suitable plan
to awoid frequent delays

I 3. Distributing leaflets, ing the spirit of envi ion to everyone

Planning based on the consensus of the
majority of participants

3.00 € | Personal budget 02 June 2022 Tim, Mrs. Duan

1. Collect the daily workload of the garbage removal members

2. Analysis with local governments on the current shortage of human resources
Increase the number of removal team members

Try to find the most convincing evidence to

1158.8 $ |Proposal to increase manpower of removal team from 13 to 16 members 17 3. Corwm‘ce local government that the Iack} of human resources to clean up garbage can lead to o 16 to ensure the work is handled better Ic_)cal goverr_|ment. Writing a proposal, 2,200.00 € [ Commune budget 01 July 2022 Tim, Villagers
negative impacts on environmental protection signed by villagers
4. Proposed increase from 13 people to 16 people in the current situation
/8
o a 1. Figure out and decide on visible trash-can locations It's easier for people to find trash cans, to limit
4 L6 6| g el [ i sl pies () i an) 8 2. Mowe the trash-cans from the current locations to the selected suitable locations littering on the ground 5.00€ | Personal budget 01 June 2022 Tim, Mr. Ty
A 1. Figure out and decide on crowded locations More people throw garbage in the trash-can, Add crowded areas if these locations are
6 2 G| i (i e R " 2. Move the trash-cans from the current locations to the selected suitable locations garbage collection is more efficient found to be missing 5.00€ | Personal budget 03 June 2022 Tim, Mr. Ty
1. Mowe out trash-cans to the locations which need signage
231§ |Post signs to the nearest trash-can 20 2. Dgslgn a signpost for (he location of the Frash-cans People can easily find the location of the trash- G? to distric or ?uy centert_o print the signs 4.00€ | Personal budget 01 June 2022 Tim, M. Quan
3. Print out the color printing to make the signboard can near them with better quality color printers
4. Post instructions in places near trash-cans that can be hidden from view
1. Select the size of the trash-cans according to the area to be dumped Optimizing garbage storage, limiting the fact Euy used large trash-cans to increase the
57.75 $|Select and replace with the right size trash-cans 21 2. Replace trash-cans that are too small with a more suitable one that the trash-can is often full due to its small  |number of trash-cans from the government's| 40.00 €| Village budget 01 July 2022 Tim, Mrs. Thay
size itii budget
/%

Interpretation and implication
= |n order for the solutions to be highly effective, the sequence of my actions will be as follows:

- First, focus on propagandizing, mobilizing, and raising the villagers' awareness of environmental protection
- Followed by convincing local government about the importance of removal teams, proposing more

budgets for environmental issues
- Finally, specific environmental protection actions to develop sustainable solutions, maximizing

efficiency

Results

All 21 solutions are decided to implement
Measures that rely heavily on individuals

are 100% implemented

Budget-related measures often take time

for local government to approve

Increase manpower was rejected

... More detail in Measure, Result, cost, time, responsibility, decision & status‘/
75
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DMAIC > FMEA

FMEA (Failure Mode and Effects Analysis) of measure 1 to measure 6 ...

FMEA Risk-Analysis Improvement new Risk-Analysis

(Failure Mode and Effects Analysis)

Countermeasures (integrated in Action-

actual controls to detect the Failures/
Plan)

Problems

potential Failures/ Problems potential Effects of the Failures/ Problems potential Causes of the Failure/ Problem

Detection of
the Problem
Severity of
the Effect
Probability of
Cause
Z27T X
Severity of
the Effect
Probability of
Cause
Detection of
the Problem

Measure (What has to be done?)

S
=
e
3
@
©
o
=

each time -
each time -

How could the trigger of the Failure/ Problem,

By which existing Controls can the Failure/
i.e. their Root-Causes be eliminated?

Problem be detected, before it occurs?

Which Failures/ Problems can result from the
Measures?

10= disastrous
Risk-Priority-
Number
Rating:
1

Which Effect results from the Failure/ Problem? Which Influence triggers the Failure/ Problem?

Rating:

1

1. Collect current shortage of cleaning

uipment from removal team membe 1o
equip! emo\al tea ©! (e, Communicate clearly with removal members to

masks, brooms, dustpans)

2. On behalf of removal team members
communicate with removal team leader

3. Proposing removal team leader to provide
adequate equipment for removal team members

Lacking cleaning equipment problem is not
completely solved

Inform to the removal team members directly
about cleaning equipment increased planning

The removal team leader lacks the quantity
compared to the actual demand

Presenting lacking trash-can problems to
removal leader is not clear

120

understand what type and quantity they needed
equipment. Communicate with management
based on clear numbers, unified information

1. Collect the current and desired salary of
removal team members

2. Collect data to show that current income level
is not enough for removal team members's life
3. Convince the local government of the
importance of garbage collectors

4. Proposal to raise removal team members
salary from 72.45 EUR to 100.62 EUR (write a
proposal, signed by villagers)

Salary increase proposal not accepted

Feedback from local government

Removal temembers feel uncomfortable

The persuasion for local government is not
enough reasonable

Try to find the most convincing evidence to local

government. Persuading removal team members

to accept the offer to increase some, but not all
exactly like their expectation. Writing a
proposal, signed by villagers

1. Gather about the current local trash-can
shortage

2. Convince local government that the lacking
trash-cans is one of the main causes of littering
3. Proposing the local government to provide a
budget to buy more trash cans

4. Discuss with people about the option of
making their own trash cans for temporary

Trash-can increase proposal not accepted

Feedback from local government

Regular garbage does not have enough storage
space

The persuasion for local government is not
enough reasonable

225

Try to find the most convincing evidence to local
government. Persuading villager make their own
trash-can for temporary

1. Gather about the current serious pollution
situation in the village

1. Gather about the current local trash-can
shortage

3. Convince local governments that the lacking
trash-cans is one of the main causes of littering
4. Outlining the effectiveness of having enough
trash cans to convince local local government

Can not get the consent of local government

Feedback from local government

Difficulty in asking for more budget to buy
additional trash-cans

The persuasion for local government is not
enough reasonable

180

Try to find the most convincing evidence to local
government

1. Gather about the current local trash-can
shortage in TrungHung village

3. Convince removal team leader that the
lacking trash-cans is one of the main causes of
littering

4. Find consensus from removal team leader on
the request with the government for the lacking
trash-cans

Removal team leader doesn't have the same
opinion

Feedback from removal team leader

Difficult to convince local government

The persuasion of removal is not enough
reasonable

144

Try to find the most convincing evidence to
removal team leader

1. Assess the frequency of garbage disposal of
the areas

2. Arrange large trash-cans in large areas

3. Arrange small trash-cans and homemade
trash-cans in residential areas to reduce the
amount of garbage for large trash-cans

Improperly sized trash-cans

Villagers's reflection and actual effect of the
change

Trash-cans are often full

Misjudged the area of the area

125

Assess the area thoroughly with local people to
understand the level of littering of each area

... All Risk-Priority-Number (RPN) > 100 and need to has countermeasures to reduce these RPN ‘/
76
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DMAIC > FMEA

FMEA (Failure Mode and Effects Analysis) of measure 7 to measure 14 ...

1. Collect data on how often people eat and
drink in public in the current locality

2. Collect data on current local environmental
pollution

3. Collect data to share with villagers about the
harmful effects of environmental pollution

4. Prepare content to propagate to people to
limit consumption of food and drink in public

5. Broadcast on local radio station weekly

People still don't change their public consume
food and drink habits

Actual observation after conducting propaganda
action

There is still a lot of domestic waste discharged
into the public environment

The argument is not convincing enough

240

Request local government to propagate more
propaganda at all-villagers meetings, together
with broadcast on local radio station weekly

1. Collecting data on Villagers has littered
medical waste in concealed way

2. Collect data on current local environmental
pollution

3. Collect data to share with villagers about the
harmful effects of environmental pollution

4. Prepare content to propagate to people not to
dump medical waste into the environment

5. Broadcast on local radio station weekly

People still don't change their public consume
food and drink habits

Actual observation after conducting propaganda
action

There is still a lot of medical waste discharged
into the public environment

The argument is not convincing enough

160

Request local government to propagate more
propaganda at all-villagers meetings, together
with broadcast on local radio station weekly

1. Prepare content to guide villagers to classify
garbage, not to throw garbage indiscriminately
2. Broadcast on local radio station weekly

3. Posting instructions for garbage classification
in crowded areas

4. Distributing instruction leaflets and mobilizing
villagers do not to litter

People still don't classify their garbage before
throwing it into the environment

Actual observation after conducting propaganda
action

The removal team still takes a long time to
calssify the garbage

Villagers do not want to change their habit or do
not understand clearly how to separate garbage
types

240

Spread the usefulness of garbage classify to the
entire villagers and visualize the garbage
classify instructions

1. Mobilize and set up a local volunteer team

2. Disseminate the plan of volunteering to clean
up with removal team once a month

3. Carry out the implementation according to the|
plan

Volunteer team does not have many people

Number of volunteer members

The removal team is always overloaded with
daily garbage cleaning work

Villagers don't want to do extra work, they feel
that garbage collection is not attractive to them

180

Propaganda and campaign widely to all

willagers, all ages. Upholding the spirit of

environmental protection of outstanding
individuals weekly

1. Collaborate with the local government to
gather a group of villagers willing to participate in|
environmental protection

2. Motivating and encouraging the spirit of all
villagers to participate in environmental
protection

3. Plan to clean up local hotspot contaminated
areas 2 times a month

4. Carry out the implementation according to the|
plan

Can't summon many people

Number of garbage collection team

The removal team is unable to clean up a large
amount of accumulated waste on their own

Many villagers do not want to participate in
garbage collection, they assume that it is the
job of the removal team

140

Propaganda and campaign widely to all

villagers, all ages. Upholding the spirit of

environmental protection of outstanding
individuals monthly

1. Collecting data on general environmental
pollution in Vietnam recently

2. Collecting data on general environmental
pollution in TrungHung recently

3. Collect data to share with villagers about the
harmful effects of environmental pollution

4. Propagating and persuading people about
urgent issues that need environmental
protection

Villagers are still not clear about the current
urgency of the Environmental pollution

Actual observation after conducting propaganda
action

The villagers still do not limit their actions
indiscriminately dumping garbage

the explanation is not clear and the argument is
not convincing enough for the villagers

120

Give a clear explanation the current urgency of
the Environmental pollution in Trung Hung
wvillage. Request local authorities to jointly

propagate to the people and broadcast on local

radio station weekly

1. Figure out how to properly classify garbage
2. Design some signboards guiding how to
classify garbage

3 Color print out to make a signboard

4. Posting instruction signs in crowded places
and some areas where littering often occurs

The color of the print is not clear, the ink is
smudged

Reflections of the villagers

Villagers do not see the instructions on the
signboard clearly

Color printers in the countryside are of poor
quality

Go to distric or city center to print the signs with
better quality color printers

1. Discuss with the local government about
orientation for environmental protection in Trung
Hung village

2. Sort out the current villagers of TrungHung
village in some common groups

3. Clearly define the roles and tasks of each
population group

4. Propaganda on local loudspeakers about the
role and responsibility of individuals in
environmental protection so that everyone can

understand clearly what they need to do

Villagers are still not clear about their roles and
responsibilities

Actual observation after conducting propaganda
action

Villagers still cannot promote their strengths in
environmental protection

the explanation is not clear and the argument is
not convincing enough for the villagers

180

Give a clear explanation of the villager's role and
duties based on the actual situation of the
current village. Request local authorities to
jointly propagate to the people in collective
activities. broadcast on local radio station

weekly

... 7 Risk-Priority-Number (RPN) > 100, 1 RPN < 100, need focus on countermeasures to reduce these 7 RPN

Oreiner.hutwelker@tum.de
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DMAIC > FMEA

FMEA (Failure Mode and Effects Analysis) of measure 15 to measure 21 ...

1. Propaganda to mobilize all villagers to
participate in to protect the environment, inform
once a week at the local radio program

2. Commendation of individuals and
organizations for good observance of the
environmental protection action

3. Distributing leaflets, spreading the spirit of
environmental protection to everyone

Villagers still don't change their mindset about
environmental protection movement

Actual observation after conducting propaganda
action

Villagers are still on the sidelines, not joining
hands to protect the environment

The argument is not convincing enough

175

Request local government to propagate more
propaganda at all-villagers meetings, together
with broadcast on local radio station weekly

80

1. Analyze the unreasonable points of the
current garbage removal plan

2. Discuss with the removal team to have a
suitable garbage removal plan

3. Make a plan based on consensus

4. Request the removal members to follow the
plan and perform the checksheet after clearing
the ground and trash-can

The new garbage removal plan is not really
reasonable

Feedback from removal team

The situation that many trash-cans are full and
the ground has a lot of garbage still happens

Requires the reomval plan to reach the
consensus of the entire garbage removal team

128

Planning based on the consensus of the
majority of participants

60

1. Collect the daily workload of the garbage
removal members

2. Analysis with local governments on the
current shortage of human resources

3. Convince local government that the lack of
human resources to clean up garbage can lead
to negative impacts on environmental protection
4. Proposed increase from 13 people to 16
people in the current situation

Manpower increase proposal not accepted

Feedback from local government

Removal team has have to work too hard

The persuasion for local government is not
enough reasonable

486

Try to find the most convincing evidence to local
government. Writing a proposal, signed by
villagers

920

1. Figure out and decide on visible trash-can
locations

2. Move the trash-cans from the current
locations to the selected suitable locations

Misjudged the visible trash-can locations

Actual observation after conducting improved
action

It increases the amount of garbage people throw
garbage on the groud

This 1t is ualitative ification

36

1. Figure out and decide on crowded locations
2. Move the trash-cans from the current
locations to the selected suitable locations

Underestimating the number of crowded areas

Actual observation after conducting improved
action

It increases the amount of garbage people throw
garbage on the groud

This assessment is ualitative classification

Add crowded areas if these locations are found
to be missing

36

20

1. Move out trash-cans to the locations which
need signage

2. Design a signpost for the location of the trash.
cans

3. Print out the color printing to make the
signboard

4. Post instructions in places near trash-cans
that can be hidden from view

The color of the print is not clear, the ink is
smudged

Reflections of the villagers

Villagers do not see the instructions on the
signboard clearly

Color printers in the countryside are of poor
quality

80

Go to distric or city center to print the signs with
better quality color printers

36

21

1. Select the size of the trash-cans according to
the area to be dumped

2. Replace trash-cans that are too small with a
more suitable one

All non-conforming trash-cans can not be
replaced

Actual observation after conducting improved
action

Garbage is easily thrown indiscriminately on the
ground

There are not enough large trash-cans to
replace the small trash-cans

210

Buy used large trash-cans to increase the
number of trash-cans from the government's
additional budget

Interpretation and implication

= The top RPN are 540 and 486, they are related to increasing removal team
members' salary and manpower. it really makes sense because these are also the 2
methods that require the most effort

= These depend a lot on changing local government’s views on the importance of
protecting the environment and the role of the removal team

Results

= All 21 measures have own Failures/Problems can result from itself

= 17 measures have Risk-Priority-Number (RPN) > 100 and these
measures require countermeasures to reduce RPN < 100

= 4 measures have RPN < 100, but we still develop 3 measure of

them to get smaller RPN

= Highest RPN is 540 and lowest RPN is 36

... 4 Risk-Priority-Number (RPN) > 100, 3 PRN < 100, need focus on countermeasures to reduce these 4 RPN ‘/
78
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DMAIC > Summary

Summarize the results and the financial and other benefits of the project ..

Summary and benefits

Problems

[ v_03 | ground(cleaned)
lground not completely
cleaned

Root Causes

x1.1.1.1) Villagers consume food or drink
in public

x1.1.2.1) Villager has littered medical
waste in concealed war

x1.2.1) Villagers do not classified garbage
before littering

x1.3.1.1) The removal team has too much
work

x1.3.2.1.1) Garbage accumulated for a
long time

Implemented Measures

1. Collect data on how often people eatand drink in public in the current locality
2. Collect data on current local environmental pollution

3. Collect data to share with villagers about the harmful effects of environmental pollution

4. Collecting data on Villagers has littered medical waste in concealed way

5. Prepare content to propagate to people to limit consumption of food and drink in public

6. Prepare content to propagate to people not to dump medical waste into the environment

7. Prepare content to guide villagers to classify garbage, notto throw garbage indiscriminately
8. Posting instructions for garbage classification in crowded areas

9. Distributing instruction leaflets and mobilizing villagers do not to litter

10. Motivating and encouraging the spirit of all villagers o participate in environmental protection
11. Collaborate with the local government to gather a group of villagers willing to participate in
environmental protection

12. Broadcast on local radio station weekly

13. Mobilize and setup a local volunteer team

14. Disseminate the plan of volunteering to clean up with removal team once a month

15. Plan to clean up local hotspot contaminated areas 2 imes a month

16. Carry out the implementation according to the plan

Financial Benefits Other Benefits

- Enflire a clean living environment for villagers to have
and a happylife

- Enflire aesthetics for residential areas

- Maftain clean water sources in rural areas

- Reflicing the amount of plastic bags buried in the soil,
720 EUR limitflg soil erosion

(Estimated) - Reflicing the cause of disease outbreaks

- Prdilct the living environment for iving things: fish, birds,|

- Elifinate unpleasant odors caused by garbage in heavil
pollfbd areas
- Mitfating climate change in rural areas

Financial Benefits

720 EUR
(Estimated)

x1.1.1) Trash-cans are arranged in the out
of sight places
x1.1.2) Trash-cans are arranged in the

1. Figure outand decide on visible trash-can locations
2. Figure outand decide on crowded locations

3. Move the trash-cans from the currentlocations to the selected suitable locations
4. Move the trash-cans from the current locations to the selected suitable locations

- Enflire a clean living environment for villagers to have
and a happylife

- Reflicing the amount of plastic bags buried in the soil,
limifflg soil erosion

360 EUR
(Estimated)

garbage for large trash-cans

Y_06 | decision(garbage)  [solitude places 5. Move out rash-cans to the locations which need signage 360 EUR
& ° . - Refllicing the cause of disease outbreaks
lgarbage mixture harmful  [x1.2.1.1) Never had near trash-cans 6. Design a signpost for the location of the trash-cans (Estimated) .
) ° : ’ - Prdikct the living environment for living things: fish, birds,
signposts idea before 7. Print out the color printing to make the signboard
1.3.2.1) Inappropriate Trash-can 8. Post instructions in places near trash-cans that can be hidden from view il ate unpleasant odors caused bygarbage in heal
selection 9. Selectthe size of the trash-cans according to the area to be dumped o am: Yy garbag
10. Replace trash-cans that are too small with a more suitable one P
T Collecting data on general environmental pollution in Vietmarn recently
2. Collecting data on general environmental pollution in TrungHung recently
3. Collect data to share with vilagers about the harmful effects of environmental pollution
4. Propagating and persuading people abouturgentissues that need environmental protection
5.C of individuals and for good ofthe protdition
x1.2.1.1.1) Not yet propaganda about the [action
current urgency of the Environmental 5. Distibuting leaflets, spreading the spirit of environmenal profection to everyone el asthetics for residential areas
pollution 7. Figure outhow to properly classify garbage >
x1.2.2.1.1) Properly garbage dispose is (8. Design some signboards guiding how to classify garbage - Majgtain clean water sources in rural areas
_04 | garbage(disposed) : 330 EUR - Reflicing the amount of plastic bags buried in the soil,
i o " notvisual 9. Color printout to make a signboard (Eetimatod) e e e
pownlonthelg oL x.1.3.1.1) Responsibilities have notbeen  [10. Posting instruction signs in crowded places and some areas where littering often occurs P
° - Prdkct the living environment for liing things: fish, birds,
clarified 11. Discuss with the local about orientation for protection in Trung Hung
1.3.2.1) Not encouraged the spiritof the  [vilage
\illager yet 12. Sortoutthe currentvillagers of TrungHung village in some common groups
13. Clearly define the roles and tasks of each population group
14. Propaganda on local about the role and individuals in environmihtal
protection so that everyone can understand clearly what they need to do
15. Propaganda to mobilize all villagers to participate in to protect the environment, inform once a Whek
atthe local radio program
7. Gather about the current local rash-can shortage
2. Gather about the current serious pollution situation in the village
1.14.1.1) Lack of investment unds to buy |- CUUInInG the effecieness of having enough trash cans to convince ocal local government
AN 4. Convince removal team leader that the lacking trash-cans is one of the main causes of littering
5. Find consensus from removal team leader on the request with the governmentfor the lacking trilfh- - Enflhre aesthetics for residential areas
1.1.1.1.2) The local government doesn't ° h
[Y_02 | trash-can(empty) out |reallycare cans 180 EUR - Refficing the amount of plastic bags
e 6. Convince local government that the lacking trash-cans is one of the main causes of littering - Refilicing the cause of disease outbreaks
of sight 1.1.1.1.3) Removal team Leader doesn't (Estimated)
e 7. Proposing the local govemment to provide a budgetto buy more trash cans - Elifinate unpleasant odors caused by garbage in heavil
8. Discuss with people about the option of making their own trash cans for temporary pollfd areas
1.1.2.1.1) Do not divide the garbage
9. Assess the frequency of garbage disposal of the areas
disposal location
10. Arrange large trash-cans in large areas
11. Arrange small rash-cans and homemade trash-cans in residential areas to reduce the amoufifof

330 EUR
(Estimated)

180 EUR
(Estimated)

x1.3.1.1.1) Inappropriate garbage removal

1. Analyze the unreasonable points of the current garbage removal plan
2. Collect the daily workload of the garbage removal members

3. Discuss with the removal team to have a suitable garbage removal plan
4. Make a plan based on consensus

- Enfiire a clean living environment for villagers to have

110 EUR
(Estimated)

deal of effort

x3.1.1) Underestimate the importance of
cleaning up

5. Proposing removal team leader to provide adequate equipment for removal team members

6. Convince the local government of the importance of garbage collectors

7. Proposal to raise removal team member's salary from 72.45 EUR to 100.62 EUR (write a prop
signed by vilagers)

90 EUR
(Estimated)

[Y_05 | removal(schedule) |time 5. Request the removal members to follow the plan and perform the check-sheet after clearing thej 110 EUR and a happylife
trash-can fullness x1.3.1.1.2) Inappropriate garbage removal [ground and trash-can (Estimated) - Enflire aesthetics for residential areas
manpower 6. Analysis with local governments on the current shortage of human resources - Reflicing the cause of disease outbreaks
7. Convince local goverment that the lack of human resources to clean up garbage can lead to
negative impacts on environmental protection
8. Proposed increase from 13 people to 16 people in the current situation
1. Collect current shortage of cleaning equipment from removal team members (Gloves, masks,
brooms, dustpans)
x1.1.1.1) Removal member raised before [2. Collect the current and desired salary of removal team members.
Y_o1 |ground_(cleanad) but lack cleaning equipmentis not 3. Collect data to show that currentincome level is nmet\nugh for removal team members's life 90 EUR Incrdllse the happiness and atwork for
removal requires a great [resolved 4. On behalf of removal team members communicate with removal team leader
(Estimated) rem{Mal team

[v_07 | ground(cleaned) hear
the flying insect noise

Oreiner.hutwelker@tum.de
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Results

» The financial benefit are difficult to calculate exactly, estimated
number is very precious (Sponsor suggested the confirmed number
should be in Control phase, he need to check with local accountant)

= Totally, we get the benefit around 1,790 EUR / year

* The benefit come from measures of 6 problems (fromY_01 to
Y_06, without Y_07)

Interpretation and implication

The measures is not only bring financial benefits, but also other
benefits are significant such as:

Ensure a clean living environment for villagers to have more health
and a happy life

Ensure aesthetics for residential areas
Maintain clean water sources in rural areas

Reducing the amount of plastic bags buried in the soil, limiting soil
erosion

Reducing the cause of disease outbreaks
Protect the living environment for living things: fish, birds, ...

Eliminate unpleasant odors caused by garbage in heavily polluted
areas

Mitigating climate change in rural areas

estimated number is also very precious‘/
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Local authorities propagate to the villagers about environmental protection ...

Image captions:

= Request support from local government
leaders to propagate and mobilize people
about environmental protection
movement

= |n Vietnamese countryside, local

government leaders’s voice often very
meaning and convince

Image captions:

= |mage of the volunteer team of
TrungHung village before preparing to
carry out the task of environmental
protection

= This is a team of young villagers who are
enthusiastic and proactive

Image captions:

The image of going to each villager's houses to
mobilize and propagate the importance of
environmental protection

Instructing villagers on how to classify their garbage

and request the people do not litter

Oreiner.hutwelker@tum.de

... Volunteer team mobilize villagers to raise awareness of environmental protectio‘n/
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Broadcast on TrungHung village’s radio station weekly, ...

Image captions:
Broadcast on local radio station weekly, loudspeakers broadcast news about:

- Propagate villagers to limit eating and drinking in public harvest areas, ...
- Organize propaganda for villagers about the current urgency of the Environmental pollution, ...

- Encourage and motivate people to participate in environmental protection movements, ...
... The most effective method that affects to entire viIIager;s/

81
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Request to local government about finance support for ...

TCrnhwmnEIETh D AwdRER
SEREEET Ty e

REQUEST TO FINANCE SUPPORT FOR PROTECT ENVIRONMENT ACTIVITIES
IN TRUNG HUNG VILLAGE

| want to show off my request as below:

Recently, the pollution in TrungHung village is getting worse. It is easy to catch up the polluted
river in the area of CuaHang bridge, near residential area, local market and specialized at
farming harvest area. Mot only polluted water source but also rubbish are big problems need to
be solved. These rubbish areas are smelled disgusting day by day, a bigamount of rubbish are
littered in the environment due to villagers' lack of awareness_ It causes the pollution is getting
uncontrolled. These things have affected to villager's life in Trung Hung village.

Above information is a small part of reality which | have researched during my environment
project. This lead to acknowledge about the amount of job which be handled by cleaners in my
Trung Hung village is huge. They have to work over 8h/day (standard working hour) to clean
rubbish in all area of Trung Hung village.

According to a survey which | had conducted from cleaning team, more than 70% cleaners
implied that they are working under short of manpower condition, equipment. Moreover, the
benefit forthem is not sufficient. As the result, they feel unhappy with current job. If thisis
continued, | am worry about that they will quit their job. Meanwhile, they are the key persons
who clean the pollution, contribute to protect environment in Trung Hung village.

As a result, | and some villagers want to request the authonty with below contents:

1. Increase group of rubbish bin (3 bins) from 1 group/ areato 2 group/ area, specialized
at farming harvest area.

2. Increase cleanera in Bac Hung commune from 13 persons to 16 persons.

3. Increase basic salary for cleaner from 1.800.000WVND to 2.500.000WND

4. Allow to work OT with 2 hours more than standard (10 hours/day).

Request to Trung Hung village 's authority to consider and support finance accordingto these
requests above.

10 Villagers signed

Image captions:

Photo #1 is a photo of Tim's
handwritten application to the
local authority. This document is
signed by 10 villagers who
proposed together. In Vietnam,
handwritten forms signed by many
proponents together are often
very effective to the government

Photo #2 is an English translation
of the main content of photo #1. In
Vietnam, most authorities do not
use foreign languages, so all
documents must be in Vietnamese

The proposal consists of four main
contents: increasing the number of
trash cans, increasing the staff of
the garbage collection team,
increasing the salary of the
garbage collectors and increasing
the basic working hours from 8
hours/week to 10 hours/week

... protect environment activities in TrungHung viIIagf/
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Add more & Arrange trash-cans in the recognizable places ...
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Image captions:
= Use the local government budget which has been approved to purchase secondhand trash-cans with the aim of increasing the number of existing trash-cans

» Trash-cans are arranged in recognizable places such as: farming areas, riverside, harvest area and shaded area (The place of farmers to rest for food), ...

= The increase in the amount of trash-cans at these locations has significantly improved the current littering situation in TrungHung village

= This action has been highly appreciated by the local government because it significantly reduces the time of the removal team must collect garbage on the
ground

... Arrange trash-can in the crowded place‘s/
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Arrange small trash-cans & homemade trash-cans in residential areas ...

Image captions:
=  Add some small and homemade trash-cans in residential areas where there were no trash cans before

= This arrangement of this small trash-can significantly reduced the amount of garbage which was thrown to the big trash-cans, limited the situation that the
centralized trash-cans are often overfilled

... To reduce the amount of garbage for large trash-cans

Oreiner.hutwelker@tum.de Six Sigma Project-Story-Book for: Luong Van Tim (luongvantim.hust@gmail.com)
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Villager made their own trash-can for temporary ...

Image captions: Image captions: Image captions: Image captions:

Raw materials include: iron The villagers make handmade After complete the trash-can Once completed, the villagers' homemade
wire, excess plastic canvas, trash-cans: they tie the bamboo frame, they used large plastic trash-cans are used. The trash-can has 3
bamboo branches, large slats together with iron wire, bag to put inside of the garbage compartments to classify garbage: recyclable,
garbage bags then cover them with canvas to sort compartments organic and hazardous garbage

... During the period when the local budget is not enough for the required number of trash-ca

Six Sigma Project-Story-Book for: Luong Van Tim (luongvantim.hust@gmail.com) 85
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Visualize environmental protection signs in the crowded areas ...
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Image captions:
=  Post signs directing villagers to the nearest trash can

= Post signs to instruct villager know how to classify the garbage

= Post signs encouraging villagers to join hands to protect the environment

= Post signs asking people do not litter

= The volunteer team hangs the signs of a ban on dumping garbage in polluted areas

... Volunteer teams focus on setting up warning signs in polluted area‘s/
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Young volunteer team organize a campaign to pick up trash ...

Image captions:
= Young volunteer team organize a campaign to pick up garbage on village roads, pruning roadside trees

= They are students, this is their summer vacation, so they are very enthusiastic to participate in the environmental protection program launched by me
= After the campaign, we collected a lot of garbage on the ground

= Through this useful activity, the young people spread the spirit of environmental protection to many villagers

... on village roads, pruning roadside treef/
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Mobilize some villagers to participate in to protect the environment ...

Image captions:

= Some villagers are cleaning up an area with a lot of garbage which has accumulated for a long time, it is very difficult to clean in a short period of time,
they have to put a lot of effort into this activity

* Photo compares before (a lot of polluted garbage) and after (the garbage is cleaned up and the ground is planted with more plant)

... Spreading the spirit of environmental protection to everyon‘e/
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We not only just clean up garbage in polluted areas in the village ...

Image captions:
= Gathering young people in the village into a volunteer team with the main purpose of improving the quality of the environment in TrungHung village
= Convey the message of needing to protect the local living environment, say no to littering

= Make a detailed plan on the idea of planting trees to expand forests in VinhQuang sea area with the main purpose of improving the quality of the recent
polluted environment

= Propose to the local government to obtain funds for the program
= Mobilize everyone to participate in planting trees on VinhQuang beach. It had been such of beautiful memory for all of us

... But also plant trees to improve a cleaner environmellt/
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DMAIC > Steering-Results

Results of the IMPROVE-Steering

Improve-Steering

Tool Application Documentation Comment
Solution-ldeas ok ok Master-Black-Belt
. Dr. Reiner Hutwelker
EIS (T ok ok reiner.hutwelker@tum.de
Action-List ok ok 20-Jun-2022
FMEA ok ok passed

Pham Van Quang
Phamvanquang.trunghung@gmail.com

Additional Notes

Sponsor Notes

22-Jun-2022

Dear Tim, no other Environment Green Belt project has touched, fascinated and impressed me more than yours. What you and the wonderful people
laround you have achieved is simply excellent, in terms of methodology and great in terms of content. | wish you and your team very much that your
lenormous efforts will also be reflected in the data of the CONTROL phase! - Reiner

passed

Hi Tim, | am very impressed by you and your team's improvement actions. Not only you proposed budget-related improvements (which needs time to
lapprove) but you are also trying to take advantage of all the improvements that can be implemented quickly with great efficiency. On behalf of the
entire TrungHung’s villagers, | really want to give you a big thanks. | believe the good result will be show by quantitative evidence in the last phase _
Pham Van Quang

Oreiner.hutwelker@tum.de

Only proceed to the next phase after a positive decision of MBB and Sponsor
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DMAIC > Evaluation of new collected data

Data & Graphical evaluation of personal answer from 40 interviewees ...

Count

Percent
Cum%

Count

Coumt
Percent
Cum %

Pareto Chart of Q10_x_Gend
Summary Report

Defects Ordered by Frequency of Occurrence
Focus on the defects with the greatest impact on your process.

207

ol
Q10.x Gend

307

209

ol
Q12 x_Eco-

625 1000

Pareto Chart of Q12_x_Eco-
Summary Report

Defects Ordered by Frequency of Occurrence
Focus on the defects with the greatest impact on your process.

high

ns 925 1000

Pareto Chart of Q11_x_Age
Summary Report

Defects Ordered by Frequency of Occurrence
Focus on the defects with the greatest impact on your process.

Count

[
QitxAge 30-40 40-50 20-30 50- 60 <20 Othar

Count 3 3 5 3 2 2
Percent 375 325 25 75 50 50
Cum % s 700 825 900 950 1000

Pareto Chart of Q13_x_Loca
Summar}‘ Report

Defects Ordered by Frequency of Occurrence
Focus on the defects with the greatest impact on your process.

Count

0 .
Q13.xLoca 17 Trung H 16 Trung H
Count 36 4
Percent 900 100
Cum % 900 1000

Results

= 40 villagers (answered the interview) made new collected data,
25 males and 15 females.

®*  TrungHung village is divided into 2 parts: 16th and 17th areas.
90% interviewees from 17th and 10% from 16th area.

= The major age ranges are 30 — 40 & 40 — 50 years old, it
counted 70 % of all the interviewees

=  The result shows important information that 77.5% (31 people)
are in low economic status. This result reflects the truth,
because most of the TrungHung villagers are farmers

Interpretation and Implication

= The people are between 30 — 50 years old, They are of labor
age, so it is very easy to meet them at harvest areas. < 20 years
old, they focus on studying, older than 50 they are retired.
From 20 to 30, they are interested in factory work

= The main economic status is low, because the people who live
in the countryside (village), their income is very low. So low
economic status is very suitable situation in TrungHung village

Oreiner.hutwelker@tum.de

... In their location, age, economic status and gender

Six Sigma Project-Story-Book for: Luong Van Tim (luongvantim.hust@gmail.com)

92



DMAIC > Evaluation of new collected data

Graphical evaluation of littering behaviour of participants ...

Great! Difference tested?

Histogram of Q1_Y_Consu, Q2_Y_Frequ
Summary Report

Distribution of Data
Compare the center and the vaniability across samples.

Q1Y Consu

-t
w

-
o

w
Il

Results

= Both Q1 _public consumption frequency and Q2_public
littering frequency are fairly even results among the options

» Q2 does not have any answers lager than 3™, the rest is equal
or smaller than 3™

* Q1 does not have any answers lager than 4%, the rest is equal
or smaller than 4t

>
(5]
c
(5]
3 0+
g Q2_Y_Frequ
fire
15+
10-
5 -
0
1 2 3 4
Data
Before After
Suatistics Q1Y _Cansu Q2_¥_Frequ Statistics Q1Y _Consu Q2.Y _Frequ
M 4 A N a0 40
| ntaan 3975 2975 | | Mean 235 12 |
SeDwev 12707 11433 StDev 1.1447 0.8227%
Aimiram 1 i Minimum 1 1
Maodmurmn & £ Maximum - 3

Interpretation and Implication

®* The interviewee's answer showed that their frequency of
consumption and littering are much improved than before.
Proof by numbers of Before Mean (3.975 & 3.975) much larger
than After Mean (2.35 & 1.8)

=  Some answers show that the villagers already changed their
mindset about consuming food and litter garbage in public,
that can be the big positive impact to Limit littering

=  The main 1st to 3rd & 4th options maybe are not totally
correct because people usually want to show their better
version, this result can be increased. But through this result,
we can also see that people's consciousness has been
significantly improved after the improvements

Oreiner.hutwelker@tum.de
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DMAIC > Evaluation of new collected data

Graphical evaluation of littering behaviour of participants ...

Histogram of Q4a_x_Pres, Q4b_x_Hidi, Q4c_x_Litt, Q4d_x_Soc-,... Results
Summary Report * The collected data has a range with a minimum of 1 and
Distribution of Data maximum of 6 (1 = almost never ... 6 = very often)
Compare the center and the variability across samples. . K . .
T T =  When people is pressed for time, most of them didn't totally
201 agree that sometimes they throw garbage away
10 =  Q4f (Ignoring) and Q4g (provoke) have many answers of
0 YPRET ot 5o option 1%, it is much better than before data interview
201 = About Q4e, opinions are approximately equally distributed
> 10 from option 15t to 4t
S o
s Qde _x_Garb Q4f _x_Not- . . .
£ 20 Interpretation and Implication
10 = The villagers have a better sense of correcting garbage
. Qdg x Prov : 3 ] T I dispose when they are pressed for time
20 .
=  When people throw trash, they don't want to public that
5 _ = Villager's awareness of environmental protection is much
' e ’ ¢ § o improved than before
ata
= Has number of people do not agree that sometimes they put
Statistics QdaxPres  QdbxHidi  Qdcxlitt  QddxSoc-  QiexGarb  QdfxNot-  Qdg.xProv garbage in a place where it can not be seen
- o - o - e I =  Almost the number of answers about provoking other people
StDev 10905 11764 11767 087119 078283 0.78078 0.50383 by throwing garbage on the ground is disagree (15t & 2"
i : : ; : : : : options) , that shows they want to follow the right garbage
disposal

... Part 2 about Q4a & Q4b & Q4c & Q4d & Q4e & Q4f & Q4g by histogranz/
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Graphical evaluation of littering behaviour of participants ...

Histogram of Q5_x_Litte, Q7_x_Equip, Q8_x_Clear
Summary Report

Distribution of Data
Compare the center and the variability across samples.

Q5_x_Litte

Frequency

Q8_x_Clear

Results

= The collected data is in the valid range with a minimum of 1
(extremely decreased, very bad/dirty) and a maximum of 6
(extremely increased, very good/clean)

= Q7 & Q8 Concentration at level 3 & 4 and descending at level
5&6and1&2

= QI concentration at level 1 & 2

= The people mostly believe that the quality of environment
has been improved, need to maintain it

Data

Statistics Q5_x_Litte Q7_x_Equip Q8 _x_Clear
N 40 40 40
Mean 2.125 3.7 36
StDev 1.0175 1.2237 0.95542
Minimum 1 1 1
Maximum 4 6 5

Interpretation and Implication

» The interviewees want to show they changed the extent of
littering recently by decreasing the trend. The reason may be
due to the positive effects of campaigns and propaganda

= The equipped trash-cans and the area cleanness have similar
trend, may confirm again to consumption about a positive
relationship: Lacking trash-can is a reason of ground littering

= Villager's evaluations of equipped trash-cans and cleanliness
level of the area have been more positive than before

= Many villagers appreciate the addition of the trash-can
solution recently

... Part 3 about Q5 & Q7 & Q8 by histograg/
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Graphical evaluation summary of 6 collected garbage types ...

Frequency

2 L

104

20

104

20

104

Histogram of C1_Y_Metal, C2_Y_Plast, C3_Y_Paper, C4_Y_Anima,....
Summary Report

Distribution of Data

j——— | 2 | =

C5_Y_Lefto C6_Y_Pesti

Compare the center and the variability across samples.
CLY Metal €2 Y Plast
C3.Y_Paper | C4_Y_Anima

1 | — ——

0 1 2 3 4 5 6 0 1 2 3
Data

Statistics C1_Y_Metal C2_Y_Plast C3_Y_Paper C4_Y_Anima C5_Y_Lefto

) 40 40 40 40 40

Mean 15 295 3.025 14 1.75

StDev 0.78446 1.5183 1.1433 0.77790 0.89872

Minimum 0 1 1 0 0

Maximum 3 6 6 3 3

C6_Y_Pesti

A0)
=L

1.6
087119

Results

The data table shows that N=40 which corresponds to the 40
different places near trash-cans

The collected data is in inside of the range with number of
garbage pieces from 0 to 6, narrow than before 0 - 7

The number of metal pieces is from 0 to 3

The number of plastic pieces is from 1to 6

The number of paper pieces is from 0 to 4

The number of animal carcasses is from 0 to 4

The number of leftover is from 0 to 3

The number of pesticide shells is from 0 to 4

Interpretation and Implication

The largest range is plastic, its minis 1 and max is 6, and 6
pieces it just appeared 2 times. With these results, we can
see that the problem of plastic garbage around the trash-cans
has been significantly improved

Not only plastic, the rest of the garbage types have also
improved. Evidenced by the lower Means than before

The minimum mean is Animal carcasses (1.4), that shows us
people generally dispose animal carcasses into the
environment in lowest number

Oreiner.hutwelker@tum.de

... collecting data about the actual littering at 40 different places near trash-calzs/
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Might there be 2 subgroups enclosed in this histogram?

DMAIC > Evaluation of new collected data

You could check this if you could divide the garbage collectors sample by an influence (x), e.g region where they work

This could be also be formulated as a difference-hypothesis and tested accordingly
Graphical evaluation of collected data from garbage collector’s interview ...

Z/
Histogram of X3_Ti
Summary Rep Results

= 70% of garbage collectors answer that the
cleaning equipment is enough, for example:
Trash-bin, gloves, masks, brooms, dustpans

=  50% members are satisfied with their current
salary and their team is not lack manpower, so
they do not have to do much job liked before, it
could be a reason make they feel better about

Num2

hard work
= The before working hour is 13.1 hours, recently
T e actually the mean of histogram real collected
Descriptive Statistics time is 10.1 hours, shorten the distance to 8
N & standard hours
StDev 1.5239 =  60% members feel happy about their work, it
o " may be because the local government values

what they do, villagers appreciate their work
more than before

o
4 Sataey

Percent
cw

Interpretation and Implication

= Some reasons could lead garbage collectors to feel better at work, such as: campaigns for the entire villagers to participate in environmental protection,
the local government and villagers really appreciate their work more than before.... The mood of collectors is very important, it directly impacts garbage
removing results. This was actually improved a lot in the Improve Phase

... Additional question modified to suitable with TrungHung villag
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I-MR Charts of field study about total garbage pieces around trash-cans ...

30

20

Individual Value

Moving Range

I-MR Chart of May_Garbag, July_Garba

Summary Report

Process Characterization

Con and variation across stages. Look for pattems and trends
May_Garbag July_Garba
T
1
o« ¢ ° |
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Observation
Statistics May_Garbag July_Garba

N
Mean
StDevioverall)

StDev{within)

40
19.05
3.4489

-----

40
12.525
3.0381

33188

UCL=22.48

X=1253

LCL=257

UCL=12.23

MR=3.74

LCL=0

Results

The MR Charts of May had 1 outlier, July shows no outlier.
Therefore July is in under control

The upper and lower control limit of Moving Range Charts
are approximately equal, but very different in the Individual
Value chart

The | Chart range of May is (8.68 , 29.42) higher than range
of July (2.57, 22.48)

The garbage mean of May (19.05) > the mean of July (12.53)

Interpretation and Implication

The data index for the amount of trash on the ground
around the trash-cans in July is much less than in May.

All July data are within control limits as depicted on the I-MR
chart

Improved results can be obtained from the villagers who are
well aware of the necessity of environmental protection,
taking action to protect the environment, Limit
indiscriminate littering

The actions of the volunteer cleaning team also contributed
to this positive result

Oreiner.hutwelker@tum.de

... Use old collected data (in May) and new collected data (in July)
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Please adapt your header/ footer: Before-After Comparision of ... led to a sigificant and practically relevant difference
Please also adapt the results according to my suggestion. We always have this two pieces of informaiton in statistical tests:
Data evaluati - statistical significance and

- practical relevance (e.g. the difference in a Difference-Hypothesis and the R-sq in a Relationship-Hypothesis)

Method
u:: population mean of May_Pres Practical Relevance is always subject to your interpretation, as you might get significant results, with an (extremely) small or
ps population mean of July_Pres . . . . . . . . .. .
Difference: : - p: big effect size. Then you should discuss this effect size shortly in your interpretation, e.g. why this is (not) practically relevant,
Equaivariances sre not szzumed - ANA What this means, what you achieved. This would lead to a better understanding, especially for your sponsors.
- 11T F_VQIUC VIl LIICT L‘DGIIIPIC 1 7LCOoL \IVIOy / July 1111IC PICJJCU, 10 V.ve s ~NVv. vy,
Descriptive Statistics Descriptive Statistics tTqurefortle thefte;t szhow thler(; is difft;/lrenceJ blet\(/;/eet:\ Mazzvd JegOTci)rSGe proegssed
= - - - : <0.
Sample N Mean StDev SEMean Sample N Mean StDev SEMean e p-value of the 2-sample .tes'.c (May / July Garbage hiding) is ).05,
May_Pressed 40 275 130 0.20 May_Hiding 40 345 171 0.27 therefore the test show there is difference between May and July about Time
July Pressed 40 213 1.09 017 July_Hiding 40 252 118 018 ..
Garbage hiding
Etimation for Diff = The Mean of July Time pressed (2.125) < May Time pressed (2.75)
i i i Stimation Tor Lirerence . g ..
Estimation for Difference * The Mean of July Garbage hiding(2.525) < May Garbage hiding(3.45)
. 95% Cl for . 95% Cl for *  The minimum of all Categories is 1, but the maximum of May data (6 for both Time
Difference  Difference Difference Difference A )
0.625 (0.092, 1.158) 0.925 (0.271, 1.579) pressed & Garbage hidingjfarger thanmtuty data{4 for Time pressed & 5 for Garbage
Statisti May_P May_Hiding P . . .
== ay Presse May Hiding P8 |nterpretation and Implication
Test Test N 40 40 o
Null hypothesis He - Mull hypothesis it - pz = 0 | Mean 2.75 45 * The results of a 2-sample T-test indicated that
Alternative hypothesis Hi: ps - b # 0 Alternative hypothesis  Hi: s - iz # 0 ffl.D"-f"' 1'29‘3‘1] 1"09‘1] there is a difference between factorials
: ! T-Value DF P-Value vinimum . . _ , _
TVoue Df P Ve 282 63 0006 Maximunm é 6| | = The degree of the difference is ..., meaning ... and
T Statistios July Press  July_Hidin from our perspective this difference ivr
- N 40 40 = InJuly, villagers are more inclined to disagree with
] = Mean 2125 2.325 the actions of hiding garbage and throwing
== : - StDev T.0905 1754 ) > &7 ) ;
[ — L =] Minimum ] 1 garbage in a hurry situation. This once again
— . —_— Maximum 4 5 proves that the villagers' views on environmental

— from that they ad
... Use old collected data (in WrHAEY e €otiéeted deitdrfinJuly)
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DMAIC > Evaluation of new collected data

Please see my notes on page 100

Data evaluation of trash-can’s distance to carry a piece of trash ...

Method

g population mean of May_TrashCan-Supply
J:: population mean of July_TrashCan-Supply
Difference: W. - U:

Equal variances are nof assumed for this analysis.

Descriptive Statistics

Sample N Mean 5tDev 5E Mean

May_TrashCan-Supply 40 63.0 28.6
July_TrashCan-Supply 40 705 307

Estimation for Difference

05% C| for
Difference  Difference
2A0 (1571, 10.71)

Test
Mull hypothesis Ho e - =
He - H

0
Alternative hypothesis Ho pe-p=#10

M1l

T-Value DF P-Value
-0.38 77 0.707

Results

= The July collected data is in the valid range with a minimum of 0 (m) and maximum of 120 (m), 120 m
means that people carry their garbage infinitely to an available trash-can

=  The p-value of the 2-sample T-test (May / July TrashCan-Supply) is 0.707 > 0.05, therefore the test
shows there is not difference between May and July result of distance would villagers carry a piece of
trash if a trash can isn't right next to them

= The Mean of May_TrashCan-Supply (68.0) < Mean of July_TrashCan-Supply (70.5)

May collected data just had 1 participant accept the distance 120 meters, beside that July collected

data had 5 participants accept the distance 120 meters

100

80

Data

60

40

20

120 1

Boxplot of May_TrashCan-Supply, July_TrashCan-Supply

May_TrashCan-Supply July_TrashCan-Supply

Interpretation and Implication

Although test result shows there is not
difference, but when we look at Boxplots, we
can see that in July collected data, the
villagers accepted more than 2 meters
compared to May data (from 68.0 to 70.5)

The distance would villagers carry a piece of
trash (if a trash can isn't right next to them)
directly related to their daily routine, this
really takes a long time to improve
effectively

Oreiner.hutwelker@tum.de

... Show small improved but not a statistically significant difference in the means
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DMAIC > Evaluation of new collected data

Please see my notes on page 100

Data evaluation of total garbage pieces around the trash-cans ...

Method

H:: population mean of May_Garbage
Y- population mean of July_Garbage
Difference: Y. - U:

Results

Equal variances are nof assumed far this analysis.

Descriptive Statistics .
Sample N  Mean 5StDev 5SE Mean
May_Garbage 40 19.05 345 0.55
July_Garhage 40 1253 3.04 0.43

*= The p-value of Two-Sample T-Test and Cl (May_Garbage, July_Garbage) is 0.000 < 0.05, therefore the
test show there is difference between total garbage pieces around the trash-cans in May and July

» The Mean of May_Garbage (19.05) > Mean of July_Garbage (12.53), This may indicate that the average
amount of trash around the trash-can in July is almost 7 pieces less than in May

= The biggest number trash around the trash-can of 1 count time in May is 26 while in July it's just 21

The smallest number trash around the trash-can of 1 count time in May is 12 while in July it's just 8

= The total amount of trash around the trash-cans in May is 762 trash pieces, much larger than the total in
July which is 501 trash pieces, reduce more than 34% of total trash in May

Estimation for Difference

25

Boxplot of May_Garbage, July_Garbage

95% Cl for
Difference  Difference
G.525 (5.078, 7.972) 20
g
Test 1
Mull hypothesis Ho pgo-pa=10
Alternative hypothesis  He pe-p=#0

T-Value DF P-Value
898 T8 0.000

M

May_Garbage July_Garbage

Interpretation and Implication

The total amount of trash around the trash-cans is a
very important indicator, it directly affects the most
influential issue which is Y_03 | problem:
ground(cleaned) pieces left > 20

Clear and positive improvement results show that the
effectiveness of the implemented measures is really
working well and needs to be maintained

The difference is very clearly indicated on the Boxplot
charts

Villager’s awareness and responsibility greatly
influence the improvement results

Oreiner.hutwelker@tum.de

... Show the improvement after implementation actions
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DMAIC > Evaluation of new collected data

Please also mention the before after sigma-level comparison (Z.Bench in Minitab)

Before/After Process Capability Analysis for May and July collected data ...

Before/After Capability Comparison for May_Garbage vs July_Garbage Results
Summary Report = The process Mean changed significantly. It is now closer to
Reduction in % Out of Spec Customer Requirements
& % Out of spec was reduced by 94% from 39.15% Lower Spec Target Upper Spec the ta rget (p < 0-05)
10 225%, . 0 2 = The process standard deviation was not reduced significantly
Was the process standard deviation reduced? Process Characterization (p > 005)
L Lt >05 Statistics Before After Change = Potential (within) capability is what could be achieved if
- Mean 19.05 12525 -6.525 rocess shifts and drifts was eliminated
Yes P =0224 o StDevioverall) 3.4489 3.0381 041078 . p

Histogram charts indicate July_Garbage process shifted to
the left side, so out of spec was reduce by 94% from 39.15%

; Actual (overall) capability
Did the process mean change? e = *

Pp % * *
PR EM =0 . % s 5 to 2.25 %, it has improved a lot compared to the May data
ZBench 0.28 2.01 1.73
Yes- NO & & T o~ can
— PPM (DPMO) 301485 2404 380021 Interpretation and Implication
Actual (Overall) Capability Comments = After data centered around the number 12, compared to
Are the data below the limit and close to the target? .
) & Before: May_Garbage  Afer. July_Garbage before data around 20, in the case our target should be 10,
arget 5L L. .
‘ Before T ——— we already got the positive result, but we still need a lot of
‘ Bt + The process mean changed significantly. It is now closer to the target (p effort to achieve 10 targetS. Because improving numbers
I < 0.05) . . .
1 / close to the target in terms of desired value is always a
: 7 Actual (overall) capaoiity is wnat the customer expenences. Cha”enge
‘ - premmahrer e/ = We also need to improve the process standard deviation in
| ~,

the near future to make the process capable. Effective

N
// > improvement measures need to be more focus on
— implementation

... Show a positive statistically difference in the means of trash next to trash-cans
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DMAIC > Evaluation of new collected data

This is an interesting idea/ hypothesis, and you should express this idea already in the header and footer,

as in this cas you did not want a significant result, as far as | understand

Think of headers and footer as being a headline the news

Regression analysis for July_Gargbage vs C2_Y_Plastic pieces ...

Regression for July_Garbage vs C2_Y_Plastic Results
Y: July_Garbage Summary Report . . .
oy i = With a p-value > 0.05, the relationship between
Fitted Line Plot for Linear Model C2_Y_plastic (food packaged, bottles/ cups/bags) and
Is there a relationship between Y and X? s July_garbage is not statistically significant
0 005 01 > 05 * . . . .
201 o " 6.26% of the variation in July_Garbage can be explain by
Yes I No ’ o . . the regression model (very weak relationship)
P =0.119 & . . . .o . . .
3 o = Astatistically significant relationship does not imply that X
The relationship between July_Garbage and C2_Y_Plastic is not statistically 3 15] . :
significant (p > 0.05) 2 L—"Mo causes Y
h ) % . i ‘ = Fitted Line Plot for Linear Model:
1 b : 3 ¢ ! Y=11.09 +0.4796 *X
% of variation explained by the model P i . .
= R . - - Y is July_Garbage, X is C2_Y_Plastic
Low | I High T . e
T R— Interpretation and Implication
6.26% of the variation in July_Garbage can be explained by the regression The fitted equation for the linear model that describes the = There is not correlation between (X) plastic pieces and (Y)
model. e . . .
mees Sotip beese ¥ 2tk 2N general garbage. The correlation (r=0.25) indicates that
= 4+ Ua/530 A
1f the model fits the data well this equation can be used to predict when the number of plastic pieces (X) changes, we do not
: July_Gar e for a value of C2_Y_Plast r find the settings for .
. Correlation be:}v.'een‘{ and X 1 . Pciiorhioc conemond o 2 deibadualior et vekoes i know how total general garbage (Y - include all 6 types of
Perfect Negative No correlation Perfect Positive July Garbage ga rbage) Signiﬁca ntly Changes
I A — A satistically significant relationship does not imply that X causes . * |nthe result, plastic pieces are not significant in the count
Thassoardislon beseart B Eabaseasd B P nor ik for general garbage, so the improvement measures had the
significant (p > 0.05). effect of changing the strong positive correlation of May
data to no correlation of July
... Shows the relationship is not statistically significant (p > 0.05)
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DMAIC > Evaluation of new collected data

Headline! — Please tell us in a more comprehensible way, what we can see here
The result of your slide should be easily understandable by sponsors

Regression analysis for Q2_Y Frequency vs Q4e_x_Garbage-Worry...

Regression for Q2_Y_Frequency vs Q4e_x_Garbage-Worry Results
PRy summary Report = With a p-value > 0.05, the relationship between
X: Qde_x_Garbage-Worry
Fitted Line Plot for Linear Model QZ_Y_FrequenCy and Q4e_X_Garbage—Worry IS hot
Is there a relationship between Y and X? ¥ =1504 +0.1004 X statistica”y Significa nt
0 005 01 0.5 30 ® @ ® . 4. . .
. * 0.91% of the variation in Q2_Y_Frequency can be explained
Yes I No - 5§ by the regression model (very weak relationship)
— ] = A statistically significant relationship does not imply that X
The relationship between Q2_Y_Frequency and Qde_x_Garbage-Worry is E’ 20 @ ® o
not statistcally significant (p > 0.05). - causes Y
& 4l = Fitted Line Plot for Linear Model:
f ) Y =1.504 + 0.1004 * X
% of variation explained by the model | .
5 P = 1’,’0 - 2°0 — 3?0 Y is Q2_Y_Frequency
' c ' ' ' X is Q4e_x_Garbage-Worry
Low D High Q4e_x_Garbage-Worry
R-sq = 0.91% Comments
0.91% of the variaton in Q2_Y_Frequency can be explained by the The fitted equation for the linear model that describes the Interpretatlon and Impllcatlon
regression mods. ARSI B X il = There is no correlation between (X) Garbage-Worry and (Y)
= 1504 + X
If the model fits the data wel, this equation can be used to predict Frequency. The correlation (r=0.21) indicates that when the
lati t % X Q2_Y_Frequency for a value of Qde_x_Garbage-Worry, or find the _
. Correlation beoween and 1 sty e i Batmys iy s crmsponstac s duived il Garbage-Worry (X) changes, we do not know how Garbage
Perfect Negative No correlation Perfect Positive or range of values for Q2Y_frequency frequency (Y) Slgnlﬂca ntly Changes
— = — A sutisically significant relatonship does not imply that X causes Y. * Inthe result, Garbage-Worry is not significant to the
i comsintion Deteesn Q2. Frmcpancy snd CilexSisbges Womy Garbage frequency, so the improvement measures had the
not sttisticaly significant (p > 0.05) effect of changing the positive correlation of May data to
no correlation of July

... Shows the relationship is not statistically significant (p > 0.05)
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DMAIC > Evaluation of new collected data

Headline! — Please tell us in a more comprehensible way, what we can see here
The result of your slide should be easily understandable by sponsors

Regression analysis for July_Pressed vs July_TrashCan-Supply ...

Regression for July_Pressed vs July_TrashCan-Supply
Summary Report

Y: July_Pressed

X: July_TrashCan-Supply

Fitted Line Plot for Linear Model

Is there a relationship between Y and X? ¥ = 2341 - 0.003058 X
0 005 01 > 0.5 41 @ ® ®
Yes I No
P = 0.597 ? 3{ @ ® ® [ ]
g
The relationship between July_Pressed and July_TrashCan-Supply is not a
statistically significant (p > 0.05). 2
a2 ® © [ ] T O —
o - .
% of variation explained by the model il e ® - & & ®
0% 100% : - , , .
30 60 90 120
Low I High - TrashGan-sapely
R-sq = 0.74% Comments

0.74% of the variaton in July_Pressed can be explained by the regression

The fitted equation for the linear model that describes the
model.

relationship between Y and X is
Y = 2341 - 0.003058 X
If the model fits the data well, this equation can be used to predict
Correlation between Y and X July_Pressed for a value of July_TrashCan-Supply, or find the settings
-1 0 1
Perfect Negative No correlation Perfect Positive

for July_TrashCan-Supply that comespond to a desired value or
range of values for July_Pressed

A statistically significant relationship does not imply that X causes Y.

-0.09

The correlation between July_Pressed and July_TrashCan-Supply is not
statistically significant (p > 0.05).

Results

With a p-value > 0.05, the relationship between
July TrashCan-Supply and July_Pressed is not statistically
significant
0.74% of the variation in July_Pressed can be explain by the
regression model (very weak relationship)
A statistically significant relationship does not imply that X
causes Y
Fitted Line Plot for Linear Model:

Y =2.341 + 0.003058 * X

Y is July Pressed

X July_TrashCan-Supply

Interpretation and Implication

There is no correlation between (X) TrashCan-Supply and
(Y) Pressed-Time. The correlation (r=-0.09) indicates that
when the TrashCan-Supply (X) changes, we do not know
how Pressed-Time behavior (Y) significantly changes

In the result, TrashCan-Supply is not significant to the
Pressed-Time behavior, so the improvement measures had
the effect of changing the positive correlation of May data
to no correlation of July

Oreiner.hutwelker@tum.de

... Shows the relationship is not statistically significant (p > 0.05)
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DMAIC > Evaluation of new collected data

Headline! — Please tell us in a more comprehensible way, what we can see here
The result of your slide should be easily understandable by sponsors

Regression analysis for Q8 _x_Clean vs Q7_x_Equipped-Trashcan ...

The relationship between Q8_x_Clearn-Street and
Q7_x_Equipped-Trashcan is not statistically significant (p > 0.05).

% of variation explained by the model

0% 100%
Low P High
R-sq = 0,005

0.00% of the variation in Q8_x_Clearn-Street can be explained by the
regression model.

Correlation between Y and X

-1 0 1
Perfect Negative No correlation Perfect Positive
0.00

The correlation between Q8_x_Clearn-Street and Q7_x_Equipped-Trashcan
is not statistically significant (p > 0.05).

QB _x Clearn-Street

Regression for Q8_x_Clearn-Street vs Q7_x_Equipped-Trashcan Results
Y: Q8 x_Clearn-Street Summary Report =  With a p-value > 0.05, the relationship between
X: Q7_x_Equipped-Trashcan . .
Fitted Line Plot for Linear Model Q8—.X—.C|ean and F)J_x_Equped-Trashcan Is not
Is there a relationship between Y and X? ¥ =3.587 + 00034 X 7 statlstlcally S|gn|f|ca nt
el L =43 * . ¢ = * 0.00% of the variation in Q8_x_Clean can be explain by the
Yes B No . . . . ) regression model (very weak relationship)
P =0979

= Astatistically significant relationship does not imply that X
* ¢ . . . causes Y
= Fitted Line Plot for Linear Model:
Y =3.587 +0.0034 *X
° , : Y is Q8 x_Clean (Level of cleanliness)
. 5 ° Xis Q7 x_Equipped-Trashcan

Q7_x_Equipped-Trashcan

Comments Interpretation and Implication
e e maummen oy e e mode i deserogs e = There is no correlation between (X) Equipped-Trashcan and
Yeasmmeomx vt ot o s g (Y) Level of cleanliness (Q8_x_Clean). The correlation
Q8_x_Cleamn-Street for a value of Q7_x_Equipped-Trashcan, or find (r=000) indicates that When the Equipped-TraShcan (X)
i Aoy, ey s changes, we do not know how Level of cleanliness (Y)

significantly changes

A statistically significant relationship does not imply that X causes Y

* Inthe result, Equipped-Trashcan is not significant to the
Level of cleanliness , so the improvement measures had the
effect of changing the positive correlation of May data to
no correlation of July
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... Shows the relationship is not statistically significant (p > 0.05)

Six Sigma Project-Story-Book for: Luong Van Tim (luongvantim.hust@gmail.com) 106



DMAIC > Process-Management-Plan

Process Management Plan (PMP) supports responsible removal team members .

Process-Management-Plan

Define measures to

maintain the p

In which time intervals will | How large will the sample | How many data points u-Chart (f ok vs. different [Which control limits should . . : . Who is responsible for
>
£8 Outputs (¥) Measurand Unit Ta’gl_" :“’u‘s”:i";:“"“ Scale-Level the control chart be size be in each time should the control chart | I-MR Chart (if N <= 100) ""‘_;'R :h“" N ’12“8"‘" "b“."‘s AN 1“;""“ "'c';?" (i - d"° ' | defect opportunitiesare | be used? (LCL; Center- w:_“’ ‘f""’s”"’:":"’h"’; A ““;!“h "‘I’D“'"e"‘_f‘f ':f maintaining the reaction
28 imits (USL; LSL) o  oa s if subgroup size <= 8) if subgroup size > 8) iscriminated) e T creating the control charts?| reaction plan specified? R
g3
Output (
Y_01 | Problem: GROUND(CLEANED) Target: 6 ; _ 20 data points; (for discrete |LCL : 4
6  |CLEANING-EFFORT > 8 WORKING HOURS Time working hours usL: 8 e dg::::;’;;?;"“"“ monthly 20 20 2 ::’;‘; ";‘:.':i‘:;“ values: treated as number |CL: 6 Removal team members T’“"gH""gf‘"ex""gfm"m“’ds Removal Leader
PER WEEK LsL:4 of defects per output) [UCL: 8
LoL:3
Y_02 | Problem: TRASH-CANEMPTY) Target: 5 Data Rank Ordered (Ordinal- ) 20 data points; no [TrungHung_itering_control.xs
O e et 6 level rating scale Grade 1..6 o biweekly 20 20 el o Removal team members " Removal Leader
) Number of pieces within a : . 20 data points; (for discrete |LCL : 0
Y_03 | Problem: GROUND(CLEANED) PIECES Target: 10 Data discrete or continuous 20 data points; no ) L [TrungHung_tering_control s
LEFT> 20 Amount radius of 5 meters around a USL: 20 (Cardinal-Scale) weekly 20 20 subgrouping values: treated as number [CL: 10 Removal team members Y Removal Leader
trash-can of defects per output) [UCL: 20
Number of wrong pieces's . 20 data points; (for discrete |LCL : 0
Y_04 | Problem: GARBAGE(DISPOSED) > Target: 6 Data discrete or continuous ) 20 data points; no . : [TrungHung_itering_control.xis
ot T Amount location in trash-cans and on s o] biweekly 20 20 e values: treated as number [CL: 6 Removal team members i Removal Leader
the ground of defects per output) |UCL: 12
LoL:2
Y_05 | Problem: REMOVAL(SCHEDULE) Target: 4 Data Rank Ordered (Ordinal- 20 data points; no ! [TrungHung_itering_control.xis
e 6 level rating scale Grade 1..6 s monthly 20 20 e s Removal team members " Removal Leader
LoL: 2
Y_06 | Problem: DECISION(GARBAGE) Target: 5 Data Rank Ordered (Ordinal- 20 data points; no : [TrungHung_itering_control.xis
B 6 level rating scale Grade 1.6 e oy weekly 20 20 e os Removal team members i Removal Leader
LoL:3
_07 | Problem: GROUND(CLEANED) FLYING Target: 5 Data Rank Ordered (Ordinal- 20 data point L [TrungHung_itering_control.xs
A e 6 level rating scale Grade 1.6 e e quarterly 20 20 e as Removal team members . Removal Leader

Interpretation and implication

= To implement the Process Management Plan, it requests a strong
commitment of the local removal team

Results

PMP determine a priori in a reaction plan what to do, if certain signals occur

in the control chart, eg: Outlier, Trends, Cycles, Oscillation, Drift and Shifts

Oreiner.hutwelker@tum.de

... To control and carry out maintenance improved actions
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DMAIC > Process-Management-Plan >> Reaction-Plan

wonderful!

Daily check-sheet template for status of 7 output problems ...

Phién bdn sé 1

Phiéu kiém tra don vé sinh méi trwéng khu vire canh tac cla thén Trung Hwng, x3 Bic Hung

Rac phan logi sai

ol ; “ "
o 5 E Phigu kiém tra don vé sinh mél truromg khu vire canh téc ciia thon Trung H
e Thing  N&m 2022 : Bl i _ ,
. — . =
\‘\\Trgng thadi i ;
Hang muyc \‘\\\ 1(2|3|4(5]|6|7)|8 10011112 (13|14 |15 (16|17 (18| 19| 20| 21| 22 | 23| 24| 25| 26|27 | 28|29 30 31 alalalslels | atalolan]iz]aslia| shastar] 10| as}o0] 21 3
- ¥
~ 5 N v NI vl |V 3 ¥ 4 v
Réc bira bii duwdi dt _ / v /- N, I / K 7 { /‘J /V /\, / Vv |
: 3 / Thing e qud day ¥ \{ V U' ¥ \/ \/ \'f 1’ ‘/ \f
Rac khing phan loai oy
f{;":. #ac phdin loai sal v / v v ‘! \/ ' "y Vv N / v v :‘
‘ Ky & mii hai th / [ I J “r
g récosé Oy /:: | eercmmnans [V]] | V] Ul [ ]] \KI/ 7] w/ll I 1Yl
=i "If Newi ém tra LE—’f:_r_sI Eﬂy e éh il i ".‘FJ ‘f".‘a ' ﬁﬁﬁ’; b " ) H‘ “65"#)

[Hireng dén:

lai ban ensdin Iy

Khu virc o6 mai héi théi

Il Hodn thissh vié sinh kha vue canh tie dinh ki wb

| Cach didn biéu: 1. U tén dibn nhing g tr] thdng S8 cy thé trinde: 2. Trang thili binh thurdmg thi tich =V *;3, 6 sy ob hodc khdng thé sir dung u%‘l'. bia

ghi chita lai lieh 50 dgn v sinh. S3u khi lm tra ki@ qud, ban c3n ky xic nhin.
i, Gl bify miu niy cho trudng ban dom vé sinh vao nghy culi cing eda mél thang w4 nhjn duge mat biks miu ma1 € didn.

.%25-&

Mguoi kigm tra

Huwéng dan:

lai ban quan kj
Chii thich

Il. Hoan thamh vé sinh khu vire canh tic djnh ki va ghi chép i lich sl don vé sinh. Sau khi kiém tra két gua, ban can ky »ac nhan.
lll, Giri bifu ma3u ndy cho trudng ban don w& sinh vao ngay cudi ciing cia mai thang va nhin dugc mét bidu miu mai d& dign.

I, Cach dign bi€u: 1. Liu tién dign nhimg gia trj théng s8 cu thé trude; 2. Trang théi binh thudmg thi tich "v ™ 3. Cd sur of hodc khing thé sir dung tich ™= *, bdo

ngy 130
p‘E!ri l@’«ﬂ} d f?"A
77(;;( 272 f o

fﬂ' Al 7214 4
wal Hai i
4

dfgggr 22-6 4"

Vo st emé ] 4 J‘i,
A (& it 4
2at difor ddt gra di dd 44
(Hu wie zi \ chon e

y

Interpretation and implication

= Daily check-sheet can help removal team members & leader maintain the
quality of their garbage collecting service better. Often checking the sheet
can remind them what is important and have better control the output

Results

predefined key problems

= Build Daily check-sheet template to maintain output quality control of 7

= Left picture is template, right picture is result check-sheet of June.
Removal team member noted on unusual day

Oreiner.hutwelker@tum.de

... Picture shows result of June with note, performed by removal team member{
08

Six Sigma Project-Story-Book for: Luong Van Tim (luongvantim.hust@gmail.com)




DMAIC > Summary and Benefits >> Financial and Other Benefits

Summarize the results and the financial and other benefits of the project ...

¥Y_Cost_of Detects_Before

Pareto Chart of Y_Littering_Detects_Before

18000
16000 ”_*,__4
14000 /'
12000 /
10000
gz
8000 4
6000
4000
0 _'_-l—)—u—|
o . . - — -
¥_Defects_Before S ~ o
P A A
e _9"" N o & o
S 3
3 §® S & g
& 5 o ¢ ¢
& P &

7010 290 2804 1402 935
433 1.7 175 88 58
439 626 801 889 947

Y_Cost_of Detects_Before
Percent
Cum %

841
53
1000

Y_Cost_of Detects_After

»

Pareto Chart of Y_Littering_Detects_After

16000 |

14000 { ——
12000 { i
1 /,/ rf
10000 |
. e
8000 { 5
//
60001
20001
t20
[ y
¥_Defects_After o & o & p & o
g & & & ; s
& A5 & & o'
D2 L
o &« & & ¢
& ) &
& +
&

6260 2671 2504 1252 835
4339 187 15 83 53
439 626 801 889 947

Y_Cost_of_Detects_After
Percent
Cum %

751
53
100.0

Percent

Interpretation and Implication
720 EUR = Calculations are based on yearly (12 months) data. Major
(Estimated) savings come from the reduction in the amount of time
750 EUR hich 't ds t ti d picki
(Confirmed) which removal team spends to sorting and picking up
trash around the trash-cans.
(260 EUF;) = These things have a great contribution from villager's
stimate . . e ey . .
320 EUR heightened awareness leading to them limiting littering
(Confirmed)
Cost (before) Cost (after) Savings
330 EUR
(isotngaLtj’TQd) Grou?d(cleaned) cleaning-effort >8 c o35 | € g3 100.00
(Confirmed) working hours per week
Trash-t.:an(empty) visibility/ ¢ 1402 | € 1252 150.00
180 EUR attraction too low
(Estimated) .
150 EUR Ground(cleaned) pieces left > 20 € 7,010 | € 6,260 750.00
(Confirmed)
Garbage(disposed) location wrong | € 2,804 | € 2,504 300.00
110 EUR -
(Estimated) Removal(schedule) garbage in trash- € a1 | € 51 90.00
90 EUR can full
(Confirmed) Decisi h ful
ecision(garbage) harmfulness c 2991 | € 2671 320.00
wrong
90 EUR
(Estimated) expected 1,710.00
100 EUR
(Confirmed) worst case 1,400.00
— pestcase] € 200000

Oreiner.hutwelker@tum.de

... Shows confirmed number, validated by Sponsor & Local accountani/
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DMAIC > Lesson learned

Lessons learned ©

Summarize lessons learned and identify topics for future projects

What | learned in the course of the project, concerning:

1. Subject matter/ Product:

Improve public Garbage Littering situation in Trung Hung village harvest area

2. Process:

Interpretation and implication

Through Public Garbage Littering in TrungHung
village harvest area project,

1. | have learned a lot of useful things:

Clean up the trash on the ground and empty the trash-cans in Trunghung village harvest area

3. Methods/ Tools:

Method;: Statistic methods like ANOVA, T-test, Regression, Pareto analysis, FMEA
Software: Minitab, Excel, Sigma-guide

4. People/ Teams:

Sponsor, Removal team, Local authority, Villagers

5. Management:

Secretary of the Communist Party of TrungHung Village (Sponsor), Local authority, Removal leader

6. Finance:

Financial estimation by local accountant, Review by Secretary of the Communist Party of TrungHung Village (Sponsor)

7. Company:

TrungHung village government

Potentials/ topics for further improvements:

1. Request to invest in renting an excavator to clean all the garbage that has been accumulated for many years in the riverbed of CuaHang Bridge

2. Building and perfecting the sanction system to handle village environmental laws about environmental pollution problems

3. To complete the wastewater treatment system in residential areas and even industrial and agricultural zones in TrungHung village

4. Need to raise people's awareness of using and handling garbage more

= Already know how to implement a real
project according to the DMAIC method,
under the guidance of MBB Dr. Reiner

= Learnt how to persuade, communicate and
negotiate with people in the process of
mastering a project

= Understand the knowledge of Lean 6 Sigma
and successfully apply it to the project

= |earn how to study online effectively and feel
good about the multinational learning
environment

2. Contribute a part to building a better life for

the TrungHunag villagers:

= improve environmental pollution in the
harvest are

= All people have a better sense of
environmental protection, more respect
garbage removal team’s activities

Potentials for further improvements
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Six Sigma > Certificate to Recognize (Reference data) | am very happy for yOU

Certificate to recognize Luong Van Tim's contribution in local environmental protection ...

BAU CU
TRUGING THON TRUNG HUNG
NHIEM KY 2022-2024

Bdc Hiong, ngay 24 thiing 4 ndm 2022

CONG HOA XA HOT CHI NGHIA VIET NAM
Bic lip~ Ty do ~ Hanh phite
CO S0 THON TRUNG HUNG

o TG
GIAY KHEN
Oy LU0rng Viin Tim
Xom 17, thin Trung Heeng, i ®dc Hing, i 1 - Tén Ling, T8.H

Image captions:

= After all the efforts, the best thing is to be
recognized by the local government for making
many effective contributions to environmental
protection in the locality

= Certificate confirmed Luong Van Tim’s
contribution, issued by TrungHung village
government (Secretary of the Communist signed)

... awarded by TrungHung village government (Secretary of the Communist signed) ‘(
11
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Six Sigma > Video of Sponsor sharing (Reference data)

Tim, what a great, and from our point of view understandable recognition for your excellent work

Sponsor representatives share messages after the project ...

[Video Sponsor’s Thank You message] [ The content of the Thank You message ]

Translate content into English:

= The project to improve the polluted environment in TrungHung
village has come to the end

=  First of all, | would like to acknowledge and thanks Mr. Luong Van
Tim for his great contributions to local environmental protection

=  Personally, | highly appreciate his methods and approaches to the
current polluted environment in the locality

= | hope that there will be more young generations around the world

enthusiastic about environmental protection

Theﬁprpjectrto |

mproye t
A p 4 = Thanks for your creative ideas, which have helped villagers to change

poIIuted environment inig
TrungkHung V|Ilage has

1 )y

come to th e en d | KAPWING J more beautiful, thank you very much!

their consciousness and behavior in environmental protection

= This takes a crucial part in making the village greener, cleaner and

.. and thanks for the achievements that the project brings to the villagers
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DMAIC > Steering-Results

Results of the CONTROL-Steering

Control-Steering

Additonal Notes

Sponsor Notes

Tool Application Documentation Comment m
Graphical Analysis ok ok Master-Black-Belt
- Dr. Reiner Hutwelker
Process-Capability ok ok reiner.hutwelker@tum.de
Control-Charts ok ok 11-Jul-2022
St Tt 6 T el ok ok Of course, | would accept this in a normal story-book — However in your case | would recommend, to make your results even more comprehensible, assed
P directed at managers, so that they immediately understand, what you did in this chapter P
Project-Management-Plan ok ok
y Pham Van Quang
REEIRENSIESBIE ok ok Phamvanquang.trunghung@gmail.com
Lessons Learned ok ok Date

Dear Tim, this is excellent work - | personally think it is the best project ever in this course. You are my #1 candidate for our Environment Green Belt
Award in October and it would be great if you could still implement my notes. Of course you have already earned the certificate - congratulations, great
lachievement, Reiner.

passed/ failed

Oreiner.hutwelker@tum.de

Only proceed to the next phase after a positive decision of MBB and Sponsor
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Six Sigma

End of this Project-Story-Book

Six Sigma process improvement methods and tools
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