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Day 1:

® The GP framework and Center of Excellence on GP

® Achieving emission reductions and net-zero commitments in APO members

® Fvolving sustainability concepts to decouple economic growth from environmental degradation
Day 2:

® A paradigm shift to greener growth through adoption of the GP framework

® GP guiding principles and driving forces

® Defining GP tools and techniques
Day 3:

® Overview of GP methodology following the Plan-Do-Check-Act cycle

°

Management systems related to quality, the environment, energy, and occupational health and

safety at organizational level

Day 4:
® (ase study introduction
® (Case study group work supervised by resource persons
5

Group presentations of solutions to the case study

.

Briefing on certification process including guidelines on implementing a GP assignment to become
APO-certified GP Specialists under APO-GPS 201:2019

® Mentoring on preparation of action plans and certification as GP specialists
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1) 1389 The GP framework and Center of Excellence on GP uss818lag Aftab Khan Masood,
Deputy General Manager anUssmadnanu
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2) $aq Achieving emission reductions and net-zero commitments in APO members U588
e Dr. Suporn Koottatep, Environmental Consultant 99nUsgineauasiag
net-zero commitments Aeannsdaosaivaulaenleddiuusssniaaninssuesyyd
uazaAgnann sl eimasioadaliaugauasilndaudunniian BuduiunuanmaannsUdesfnedou
N3¥ANNBIANT NsanNsUdeeiasounszanLrasiLiiureIuTem wazn1sann1suassfinvisounsyanmagey
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gnamnssunieianssunIsannsUdesfnmounsyan wieukaiuuaAndanu 5.0 iWunUszgndldlunisiaun
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Ainsesiteya dmsunauslunsiaunediedsdu

Annual CO2 emissions from fossil fuels, by world region -

3) V3o Evolving sustainability concepts to decouple economic growth from environmental
degradation us58181a8g Mr. Kelvin Chan Keng Chuen, Director and Principal Consultant 31nUsgine
GRGIE

33136199 Al4lu Green Productivity @wlngjiamundmsuldlugunisdanislssnunay dwandeu
IAUHIUNTEUIUNTNNCIAINT TULAZNITATUANA AN Tngannsautstunsunmssiiiuianssu Green Productivity
6 Fumeu wei

1.msiBudy Usenaudie mstmuaiiuuazaindn msdadensnthiin nmsfnusunuinuiiiiuazan
SuRaveu msiiudsaeiuililodu (Walk Through)

2,119 UIY Usznaunie msﬂﬁﬁmmuazmmq nstmuaingUssasduazidimung nsivug
finnugosiiteri1 GP options TUUATR

3 msafiuarUszsifiunuimiadendierld Useneudie nsadisuuimiaden GP options lunsay
Inquszasd m3dmLden GP options gaviheilethanysuiiiusiely wagmsusziiu GP options

a. msdndumseamnumadlyilddadon Usgnouse UfTRmuusuiisvuelilunsay GP options
msinevsuwariaundnenmuininauiiieies

5 famunaznumn Usenousie msamunantssdiueadieuiusediiadtn msusaiuuasinsed
wafldanmssiiuny wagsenunaildreduimsifievinisnumu

6. mavihlidudruniswesszuy Uszneusne maihdsdlsannlassnsidigszuunsiauresesdns s
msusulsudlaludetlhfulunmudens uazmststdymilmiiievnnsuiulsedseies

Steps of The GP Methodology
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Il | Generation and

v
onitoring and v

Review [} GP Options

mplementation of
GP Options
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4) 399 A paradigm shift to greener growth through adoption of the GP framework ussgnglag
Mr. Kelvin Chan Keng Chuen, Director and Principal Consultant nUsemnAganlds
nsiAnWY: VST Shen’s Art Printing Co. Ltd. (Taiwan) Aessdulull A.A.1977 Jugshansiind
ReafuTmusssunisiuazdaUs Iiuil 5300 msauns Hunssuses 150:14001 Aeuflassiuiunsmudunou
GP U3SlFanuan1izuarUsu ssrAvsnnsliwdsnurenssuiumanandionisinnaainaniuaugamad
Huazess sruuNTeaziUAUeINIA Mt intannszuaunsianlianutsathunldels Tnosmun e
¥94 GP lunisannisléfngAuuagnineans ileandununiswdn saufenisenseduuszanianuazyiuuse
amwuandeumsvien Tnefinszuiumskansall

Shen’s: GP Solutions

* Recover residual ink and substitute solvent-based ink.

Recover fixing silver from wastewater.

Recover spent cleaning rags.

Recycle packaging materials and containers.

Implement film recovery, reduction and substitution.

Improve energy conservation and efficiency.

Eliminate mechanical noise.

Phase out manual pre-press in favor of an electronic
system.

Reduce VOC emissions.

Invest in innovative technology and R&D

Establish a unified industrial waste treatment system.
Source : APO

Tngludunountsudn wudndadudeluviiasnn dndugfindnannisfuinauogluiide
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iiiliud nsvawds uazuasaineveslssy eesUiueinia mIdendsuvesuitmilszuunisdnnasladl
Uszansnw sililindanuimddes iertuneunisduiiuianssy Green Productivity snuszenalunisudle
Yoy YAy uafivnniena uarndany fMensUiunszuaumInBnustuneu 1wy ssuuns kndduaminde
ndusrldlmidonszuiunis Electrolysis UitmaranunsnUsendaduniluntstousfulszan 56 nn/d yarnd
3,980 B Yansy srogIanAun 18 au n1sldssuviivenduUseinndiinazaigeanaindi i F9978
Usendaule 9,822 aeaaseel awnsaihdivinazatenauunldlugdls 75% uanmnﬁé’ﬂﬁdaaaﬂﬁunumiﬁwﬁ’mﬁw
Felata 98 wigyansgeied Avldarglumsdniunig 192 wisransy Sedmalrsevdadunusan 9,727 widugy
an3y SrETIaNANY 16 Lo AuN1sUTUUTIUsEANTA MmN TN uauN s UTENEa na 1 unaeaIn
msUsziiulpefivsnndumaia WesndunisauuruainiiazUssudaaildas 9,630 Aeaa1sansg /U uag
Fumsuiulssduneunsvhen wasudunsldssuudidnnsetndfndeniovszanunuiugnéununslddeiu
AIAdNagansaUsEndadunuls 238,824 wisegansgsiol mnanliunisuiuuemufanssuiananuienae
ansaUssvdaduyusamdu 261,615 wisganss/d wieuinaunumsfnaiuranssdunudioufuddad
Famsuseiunasiinzsiuaiildanmasidun wazsenuRatildresuIsievhnsnumusiely
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5) 1399 GP guiding principles and driving forces us58181a8 Dr. Suporn Koottatep, 91nUszine

wasiag
11591 Material Balance svJusaas3ufl Process Flow Diagram (PFD) az#ialsfi511iud s

nszUIUNsvaIRgAuTiastinduazeenlunsaznszuIunIHaN Faazvinliisiannsansusuas AuunnsLiy
foyavioruindufagsesdinismsniadeoiniodiony 1§ duseulunsiih Material Balance léur

1) ssasunsiingAvuietan (nput) Tnsgainsiensvesingiuvietanilazidnluusdas tuneu
yoamsnan safeUiinamsldduagnslélal

2) Wit uagInUiiaingRuvietaniioonannszuaumandn (Output) Tnsgainuants inUSu e
o ernmads verdune uasndsnudunouniandn

3) AwdunuuazaldIglunsdanisveadslunszuiun1snanansiAsieR Material Balance
TouuarndsUiulginszuaumsnan enmadoua ALY

1) m99dpUNarUTHITIUNANNTYN Material Balance Taganunsnthluiusuiiisunaiiniauvienisls
HAATUINNITTEANANDIVRITINIY

wiewidiaszinmainveadslunssurunmsndnlasnslfununifean Wuedesdiolumsliasein
awmvesilymegiauduszuy uazaseunauunntu lumsairaunugifaaianusaidentdisieqde wissins,
Tan, Fmsuardunedeslulseny Tnefitunoussil

1. fuadgrdedesiise@nuliiivlan

2. mideisUalagldtoluaiosins, Ta, Fnsuavdunndenlulssy

3. syavaneuiiomiafoferinasotymitdmualy Tnesssnnnn wu wdesinsinnuinunfesls

finelmandamil Hud

4. Fouanngvasymiluingesy

5. sgaanedlagldinny “vily” auanunsoagudssinvestamila

=== Bamboo chute 100 kg

Mat. Cast 4 $/kg. - —) Wastewater 20 m’
MC 13/ m*
Water 20 m"
Mat Cost 18/ m*
Thermal Energy ECas/m’ D EEE)  Hot Wastewater
a 10miateseC
m‘;'s;:‘{“ MC 18/m?
€ 25/m*
can 2
Thermal Energy EC 48/m’ - - Hot wastewater 5 m’ at 98° C

Water 5 m? MC 18/ m?
W 18/m? EC 38/m?

e Lt Material Machine
WTC 38/m?

6) V34 Defining GP tools and techniques Us58181a8 Aftab Khan Masood, Deputy General
Manager 3nUsemAlUIngay
nsdufina 6P azvhlindnladeuludngg fdwmansenufunisndn lneiaddundauiie
dislenalunisifiuussansnmuaznanils naqmﬁ‘mqﬁqsﬁaﬁ'éﬁqaguiuuﬁyugmmaq GP 93@11150MDUAUDIAIY
Foansvewnan W nshnszavaniluda wiensldwdessuduuu Hybrid Tusaeud Wisannisudesfedidema
nsenusienmzlandou uaviiuussansamnsldidomas Dudu

Integration

o -) Get to know your
1 business .
Integration is the act of bringing Improve decision
together smaller components into a making
single system that functions as one. -

¥ D)

i Enable real-time
amioss 5

bottleneckse analytics

Access and share
information
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7) Overview of GP methodology following the Plan-Do-Check-Act cycle ussenelag Aftab Khan

Masood, Deputy General Manager a1nUsgmaAUangaau

nsAIUANAMA AR T endndmellduninfiuinisianisvesudazniieiu/eedng
Usznouseamn maudiuaruinig deuniuaudeanissenufitnelavesgnan 1usu lasthnisaivau
AAEIETEN1T POCA wlflunisuivsdanisnszuiumsvihauvesesdnsvienasny il

1. msnauny : mssaimine, davusny

2. MUUR : AndunsauuNu

3. MIATINABY : ATIVABUNATNS UarUseiiiu

4. mudly - UJdRn1suily uagdaviunsgiu

©

Mm‘v:l b;vsed on ‘ To achieve the Plan’s goals How ?
Establish the
objectives and \ the
i) Plap Do, | Through
\ J implementation of

GP Techniques

M Policy ‘ 1

e Take actions to | Monitor and
continuallyimprove | ACE W (ChECk ‘ measure
process g processes and
performance products, and
report the results

To analyze achievement

8) Management systems related to quality, the environment, energy, and occupational
health and safety at organizational level Us58181n8 Aftab Khan Masood, Deputy General Manager
nUszmalNgaaIy

nsldauidiumaia swdenisdrdundmineinsiiantn fafuisieansunuliuuge

NIEUIUNTNANNALAINANTLNUABBIANT LYY mimauauaqmméfaqmsmaqqﬂmmuaummﬁ”au NIONIT

a

hunsguanasudawinaeuunldlusdng n1sun GP uldaz el ieInnsauIs oAU NYBINTZUIUNIINER

q
o § ¥ aa o

wazdanden hldglemalumsvedufuiniu siliAnanududlussezeny uwasiilinanm@invemdnaiy

q
a a

Tuesdnsidu Tnsszvunisdanisaney Wunagnslunisdniu 6P iilelhiAnyszansamgeanaislussdng
Usznausig

1. wmaluladavenn

2. sEUUdANsAINABNINNIATFIUANE 1SO 14001

3. Total Quality Management (TQM)

4. Total Quality Environmental Management

) Integration of IMS and GP

©
L 150 14001/EMS
Management
150

H i P
Eco-Mapping Control Charts e i
s Improvement
. GrsolT Resource
Benchmarking eck lists Conservation




9) Case study introduction

US¥ Polar Water Company Useindalneg 1uvsemuanitnuuazviniiny auin 250 ml
Inglawanafin 2,262 kg wnanvananainls 1,439 ke nnveznata@nuszane 650 kg

Average Bottle

(Gram)

Raw Plastic (kg)

Bottles Produced (kg)
Reject due to distorted form

(kg)

Reject bottles due to strength
(kg)

Reject due to Contaminated
Plastic (kg)

Loss due to cutting of both

ends (kg)

nsrUIUNSHanYInaElEianUseinmn Virgin Plastic (50%), recycling plastic (25%) waz Recycled
HDPE (25%) Tunszuiumstusuriananaindveziinduluszezina 3 ey degy

astic Losses within the Proces | the production of 250 ml PE

« Reject from the distorted bottle’ ; ’
Month August Septem
« Reject bottles due to strength —W 2 ‘}l‘ :

3 e

* Reject due to Contaminated
Plastic Raw Plastic (kg) 1,497 2,391
* Loss st CTC Bottles Produced (kg) 936 1,702

Reject due to distorted form (kg) 0.41 0.48

Reject bottles due to strength (kg) 21.42 13.88
Reject due to Contaminated Plastic 26.50 19.58

(kg)

Loss due to cutting of both ends
(kg)

nevsgndniunsifiudeyatndnuiaiieesdnsndaled lneduivdeyadiuiu 5 drege lu
TELLIANINTY AR5
ight of lower tip of the bottl
T ples ()
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10) Case study group work supervised by resource persons
1. fanguasnBnainuiunuseine: nauil 6
1) Chadawan Bunmuang 31nUsginelneg
2) Kelum Athukorala 91nUsgLnerzaIN
3) Uyanga Erdenechimeg a1nUsginauaslnidy

5) Maryam Rohani Barzoki 31nUsginesunsu

6) Dr.Hassan Daud Butt a1nUsemaUfan1u
Group 6 (Dayd)

)
)
4) Dr. Mevlut Hurol Mete ﬁ]’lﬂ‘Uismﬂ@iﬁ
)
)

Group 6

Expert/Aftab Kh

2. 32AUANAAIAYIN process flow diagram Y8INTLUIUNITHAAUIANANARN

DIAGRAM

B T -
C I M-
Making bottles O
. ——|

= - Raw material Recychng plastic as a raw material
1. Purchasing of old bottles 6. Mixing with virgin plastic B ength Pgin Pasic, Wt it i et -

B o Mixing with virgin plastic

- bories -
peces

Lvln” due to cutting of both ends _|

OutPuts | Quantity | Cost

[Rowpiasics | 2962 [ 58337s]

2. Washing 5. Grind the small plastic 8. Printing on the bottles

Making botties
e e - Printng o the bottes | soresndsendto waterfacory
Cutting the encs

3, Scrape all color 4. Cut into smaller pieces 9. Store and send to water

= -le’uw :=m-5rm m-ﬂ_m m _Om Puts

Jd!D 5795.375) 1439] 5796.373)

Amount of ~|Percent
Item o ey

7 Loss due to cutting both ends are too high

Production
# Loss due to cutting both ends are not stable
| Average Bottle Weight (Gram) | 0011 _
Raw Plastic (kg) 2,062 100
Bottles Produced (kg) 1439 6362
TOTAL material loss 823 | 3638% Upper cut end

208,

193
1
% s Lagl38
. I | I

Lomer cut end

be 23 23,,,227 224235
2 | | 21127305 07
' 121
I 106
WSeries] 2.391.522.802.43 2.3 2.112.272.051.972.242.351.061.23

Upper
Average

Loss deplovment n

| Loss due to cutting both ends are
highest from all 4 different losses

Cut ends per bottle (Gram) 1.95 4.01

Average Bottle Weight (Gram) n




DATA ANALYSIS DATA ANALYSIS

Before GP After GP
50% virgin % 75% virgin %
Avg bottle weight (g) 11 July Aug. Sep Avg
Raw Plastic kg 2262 2128 1497 2391 200533
Bottles made kg 1439 63.62% 1399 936 1702 134567 67.10% Cost of Production
reject - distorted kg 64 283% 043 041 048 044 002% pBefore GP initiation Virgin Plastic  Waste Plastic HDPE Electricity Total Cost per kg of bottle
reject - strength kg 0 000% 4524 2142 1388 2685 134% 50% 25% 25%
reject - contaminated kg 109 482% 3839 265 1958 2816 1.40%
Joss - cutting ends kg 650 28.74% 645 512 655 504 3012% 2262 14138 565.5 2262 5230.88 3.6351 0.039985
Total Waste 823 36.38% 659.4433 32.88%
Reduction of Waste 3.50% After GP Initiation 75% 25% 0%
3008 12533 0 2005.33 5138.67 3.8187 0.042005
Cost of raw material/kg
Virgin plastic / kg 2 usb Additional cost incurred per kg of bottles -0.1836
HDPE/ kg 1 usD
Wiaste plastic /kg 0.25 USD Electrcity for grinding
v
U

3. ATI89 Material Balance waganuAuyuluusitunaunsuan

MATERIAL BALANCE with MFCA

old bottles + st the factory

I R
I L —

General Information

Scrape all color

Cut into smaller pieces
Grind recycled Plastic Reject due to distorted form
64 kg.
M g with virgin plastic Reject bottles due to strength
*Raw Plastic= 2,262 kg okg
INPUT svirgin Plastic 50% = 1,131 kg .
erecycled Plastic 25% = 565.50 kg Making bottles 1,439 kg. Refect due to Contaminated
<HDPE Plastic 25% = 565.50 kg GRS AL

Printing on the bottles N
Loss due to cutting of both
ends 650 kg.

Store and send to water factory

Cost of Production

SuiphAoay

Virgin Plastic [ Waste Plastic HDPE Electricity| Total Cost per kg of
50% 25% 25% bottle
2,262.00 141.38 565.50 | 2,262.00 | 5,230.88 3.6351

MATERIAL BALANCE with MFCA

GP Initiation old bottles + storage within the factory

Month :

September AR

Scrape all color

Cut into smaller pieces OUTPUT
Grind recycled Plastic
Reject due to distorted form

Reject bottles due to strength
13.88 kg.
NI WRBY -virgin plastic 70% = 1,793 kg Making bottles 1,702 kg.

Mixing with virgin plastic
srecycled Plastic 25%= 597.74 kg
Plastic 19.58 kg.
Printing o e bottles
Loss due to cutting of both
ends 655 kg.

Store and send to water factory

Cost of Production

Suipphioay

*Raw Plastic = 2,391 kg

Before GP initiation | Virgin Plastic | Waste Plastic HDPE L. Cost per kg of
Electricity | Total
50% 25% 25% bottle
2,262.00 141.38 565.50 | 2,262.00 | 5,230.88 3.6351
After GP Initiati 75% 25% 0%
3,008.00 125.33 - 2,005.33 5,138.67
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4. LATILIANURANAN LUNITYNIUVBINTLUIUNITHNAANV L AAT8E UaNen1901n1d wazinLde

P a v &, A A a ¢ ' & & %7 ° -
mauruiiinlan Wuesesdislunisiwseimaninguestdymediaduszuy Awaduneunisimualgmivse
a4 A = val o A v v & 5 o Y ax a Y ~
SeafizAnwliiian asdeiaalagldoiluniesdng, Jag, Basuardundenlulsanuszanauosiion
Jadefasiinanadepmiidmuall Weuamsvecdymiduides seavauedagldmonn “vily” auanunsaasy
fenveslgmla

PROBLEMS @it CAUSE AND EFFECT ANALYSIS

p Vi

-
_—

Great amount of plastic lost
Waste water
Low-technology machines and equipment
Problems about plant layout

responsibiltes of
technical staft

..........
Problems about working conditions, ergonomics (using

ventilators etc.)

Lack of
automation in
some stages

Low-productivity levels for production of bottles
Unstable quality level of bottles

Unstable quaity
level of

Unstable quality level of machines machaes
wight i o
inot s

Lack of automation in some stages of production (i.e. Material ] [ Machine
packaging)

Organizational problems (responsibilities of technical staff) CAUSE RESULT

OBJECTIVES AND TARGETS

OBJECTIVES TARGETS

1. Decreasing the 1.1. Investment for higher technology machines and
production cost equipment by allocating 100k $ budget yearly
1.2. improving the energy efficiency by 10 % yearly
through energy audits

1.3. Decreasing the raw material use by 10 % (increase
the share of recycled plastics)

2. Increasing the 2.1. Improve the automation for some processes (i.e.
productivity levels for packaging)
bottle production 2.2. Apply modern HRM techniques among the

organization

3. Improving the 3.1. Decreasing the amount of waste by 10% yearly
quality of the product  3.2. Training all the staff on GP tools and techniques
(yearly 1000 man hour training programme)
3.3. improve the customer satisfaction level (measured
by surveys) by 20 %

5. MIULAUDHANITIATIZAVBIUARLN AL
Group 6

GP TEAM

+ Kelum Athukorala : Factory Manager

* Chadawan Bunmuang : Production Manager
* Uyanga Erdenechimeg : Quality Manager

*+ Mevlut Hurol Mete : Industrial Engineer

*+ Maryam Rohani Barzoki : Environment Expert
* Hassan Daud Butt : Observer
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