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1. In t ro d u c t io n

Raw  material waste generation is inevitable in e te rv  liifthlt 
factoring process. The presence of waste is oil ihdlcalioii 
that materials are not being used eflic ie ilih  hi‘lice innm 
companies are taking diverse approaches In m iliim i ”  

wastage to reduce drop in profitability levels and negative 
impact on the macro and micro environment. W hen consider
ing the concept of waste management: zero u asi Is a visiu- 
nary waste management system lhal Iras been p ic  ■ lited as an 
alternative solution for waste problems in rei nl de,adi\s [l| 
The organization subjected for the stiidv has illleath ellt 
braced the concept of zero waste; therefore slnndaid i|nalilv 
tools including Pareto analysis and fishbone d iag 'a in  a ‘e nil 
lized to achieve zero pow der waste in order lit Hi i iml ■ op 
erational efficiency as well as positive environm ental impart 
A  filling and packing process of powder products is llv ceil 
tral point of the study. M ajor objectives are to deld lin llle  sir. 
nificant waste categories and analyze root t auSes IS wt ll r< 
ommend solutions for reducing the level of ponder Ivasle 
including product overfill. In  order to reduce llie  total tests n| 
quality due to rejects and defects, control must be at the point 
of manufacture or operation; quality cannot be inspected in i"  
an item or service after it has been produced.
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1.1. W aste G eneration  in F illing  ft Pac k iMg 
P r o c ess

Target W eight 
W arn ing Limits 
Action Lim its

I owdered products, as w ith  other food packaging, are sub 
jet letl to regulations whit h govern the accuracy of the product 
package weight. Failure to meet this weight limits or under 
tilling could result in negative consequences from a simple 
dissatisfied t ustomer to a more serious accusation or penalties 
[ 2 | . Moreover exceeding the weight lim it or overfilling leads to 
ret" material waste, increasing the cost of raw  materials hence 
t li"  com pam /packer should specify lim its of overfilling to 
control unnecessary waste of raw  material |3|.

1 2 . Q uality  Too ls & R o o t Cause Analysis
Am ong the many quality tools available for problem solving, 
the Pareto Diagram and Fishbone Diagram are the most im
portant as they discover root causes and eliminates them, 
enabling continuous improvement of any process. Dr. Juran 
suggested the use of I ’areto principle also known as the 80/2(1 
rule lo quality control for separating the "vital few" problems 
from the "triv ia l many now called the "useful many". |4) The 
results of a Pareto analysis are typically represented through a 
histogram which is sorted from the highest frequency to the 
lowest frequency. It is also considered as one of the seven sta
tistical quality tools in food industry applied frequently to 
break a problem into several parts and identify which parts 
d iie d lv  affects the issue an il which parts doesn't. Cause and 
K ited diagram is a schematit lool that resembles a fishbone 
that lists causes and sub-causes as they relate to a concern, also 
known as Fishbone diagram  oi Ishikawa diagram [5). "Root 
( ause Analysis is a strut lural investigation (hat aims to identi
fy  the true cause of a problem and the actions necessary to 
elim inate it" [6] If root cause analysis is used in a reactive 
mode, it provides objective identification of organizational 
faults In the proactive mode, rocit cause analysis identifies 
and prevents future mistakes. |7| Various techniques used in a 
Root Cause A nalys is (R C A ) are: W hy-W hy Analysis (W W A ), 
Brainstorming Sessions |8] as well as Corrective And Preven
tive Action (C A P A ) plan W W A  is a methodology to inquire 
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tiro root cause behind surface causes of a pi oM .m  b\ ,,sl lug 
—W h y  m any limes in succession. Corrective u lion is lakeii to' 
elim inate the cause of a  detected problem, > hit li (irt e lil II 
from recurring whereas preventive action is defined .is mi ac
tion taken to elim inate the cause Of a potential phiblc lit fiu i11 

occurring [9). A fter the identification of I In rnol callses Hie 
C A P A  plan is an essential qua liu  too! that otlltl be list?,! to 
record the actions that are needed lo sin cessliill\ 1 ,1m  mil (tie 
implementation to avoid repetition of problems.

2. Methodology

I he study was conducted in a senri anlc in.iti d p’Mvdel lillilig  
and packing company. By referring to tin I S  ) 1951 s.iflrplilii' 
procedures for inspection bv variabl. lot |n-r« *-nl 
nonconforming", sample sizes lor dala »  is d i'lelhiiued 
Inspection by measuring the magnitude ol a h 111 t< fistic tif 
an item is known as inspection In variables. Inspection by 
variables for percent nonconforming items, as  I, si ilbed in lire
part of ISO  3951, includes Several possible......... 1 j
Reduced Inspection was carried in this resean h fl 111 I d 1 
the responsible authority. 110 ] Both ptiman, and secllndaiv 
data sources were utilized as the basis fo r\ le li t IHinlltg the 
current state of the process. By  examining produc Hon i> cords, 
secondary data was collected and the prilliaH  delta ivriS 
collected by observing and m easuring packd weight m-el a 
continuous period of time.
In this paper, the major categories of powdei waste Illum 'd 
throughout the production line was identified a I III alltllVzed 
b)' means o f a Pareto diagram, and the cj ia ritilifs  dl , ( 1 
arranged in order lo identify which sou ice lias lilt- gloat-st 
impact On increasing overall powdei wastage l ilt H|iji|liatiiih 
of Pareto principle c onsisted of sevela l st i

Step I: Collection of all data (powder wasle) IhKltiglioht the 
production line fo ra  specific time period (si) intnlllti i 
Step 2: Determination of the number ol < oluiihrs/u ash rale 
gories based on their sources.
Step V Arranging the categories in descend in e, o lder ..I (hell 
individual contributions.
Step I: labulating the ind ividual contributions in |1erci>nl ol 
total and cumulative.
Step 5: Plotting the histogram

Once the Pareto analysis was performed the Pishbolte dillgralh
was constructed for to identify the possible I Ibi ittfllil
stated as the potential causes lor v. .iste powder getieldtiott 
I lie causes were grouped into six categories ihdtlcling Mea 

surement, Material, Methods, Machines, Personnel. \nd ' nvl 
ronment (Fig. 2 ) [11]. O nce the causes are available the fodt 
cause affecting the waste generation can be identified analysis 
c an be made and suggestions can be implemented to ini|irbve 
the performance oi the process. I lv Fishb in didglaiit i* 
part ol the Root-Cause-Analvsis (K t \) w h ich  Was perfbfliieti 
lo determine the root causes for powder waste tlirdtlgholll the 
production litre. Several brainstorming sessions \ J itried 
out with the Produc tion department as well as Q uality ASsui

11, NiH'C’mbei-2(llii

W ire and Engineering department to efficiently extract best 
possible ideas.

3. R esu lt s  A nd D iscussio n

' 1 I ’areto  A nalysis  roti w astage catego ries

Alter the powder waste occurred throughout the powder fill
ing and packing process which was observed c losely for a pe
riod of six months and a Pareto diagram was drawn highlight- 
iitf> Hie critical areas ol waste generation. Each waste category 
based oil eac h stage of the pow der production process was 
piioritized bv arranging them in descending order of magni
tude Pareto chart is used lor prelim inary identification ol the 
most significant waste by giving the priority. It is worllr not
ing that this method entirely elim inate the less significant 
"  .isles and does not explain the unexpected behavior of them. 
Therefore it is important lo conduct further analysis on vari
ous Other wastes lo im prove quality and productivity by re
ducing rejection of raw materials in this specific processing 
area.

I lie data from the table I was transferred to the Pareto dia
gram to discover the "v ita l problems accounted for 80% ol 
waste problem. Outcome ol the analysis is given in Fig. I 
Based on the Pareto principle, list of wastage Categories were 
soiled out to focus where the most impact could likely have 
resulted in, I he data indic ated that overfilling waste; 92.0 %  
occurred most frequently than the other types.’w h ile  the con
tribution by sieving wastage which is ranked second is 1.9%, 
l l v  sweeping wastage contributed to a 0.5 %  Of total wastage. 
V  till detector wastage and debagging wasle are the minority 
ac m inting for 0 .2 ",, and 0 i respectively, li Was seen from 
the above figures, namely 'overfilling ' is the lype in which 
most waste occurs and therefore focuses on monitoring and 
ciMitidlling overfilling was idenlified to be the most effectiv e.

Ta b i e  1
l '• Rc i NtAG! O f  P o w d e r  W a s h  B a s e d  O n Th e ir  Ca t e g o r ie s

I’ovvder
WasteW asle Waste Cum: Cum:

Type (kg) percentage Waste Percentage
O verfilling
Wastage 1312.94 91,98% 1312.94 91.98%
Sieving
Wastage 102.60 7.19% 1 115.54 99.17%
Sweeping

7.80Wastage 0.53% 1423.31 99.71 %
Metal
Detector 3.30 0.23% 1426.61 99.94%
Wastage
Debagging

0.80 0,06%Wastage 1427.11 100.00".;
lotal
Waste 1427.44

USER if 2015
HUKMww.jasi s»g



S H S T ™ 1 01 S d e n li , iC &  En* in “ ri,1B V- !nHm i , ,  , I . N „ v I.mlH.r-2(M- m

,,s a «*n lro l!ing  step and data was updated on hourk 
basis. Process monitoring was made easy w ith  (his implemen- 
lalluh aiid  corrective actions ivere easily taken w ithout delay. 
\nother key cause lor high powder waste was considered to

......... .. operator incdmpelehcy and lack o f locus. Therefore
iliStillitihg ongoing- on the job (raining programs for all floor 
level workers and machine operators was the best way lo 
"  aw are"ess on waste nuihagement as they w ill then have 

Hu' knowledge to do their own root cause analysis during dav 
to day activities to solve m inor problems.

•'C.VA’ReUEUTS E
Fig.1 Pareto Chari indicating the percentage of hulk i wHef vasle cat- 

gorios

3.2. R o o t  Cause Analysis f o r  High p o w u f r  wasi f
I he R C A  consists of a Fishbone diagram, ,i H  In W liy  \lial\ 
sis and a Key Corrective Action &  P reven iii, \, li,,,, (t \|< \) 
plan. The potential causes that can have ,111 e lh r l < 11 ||„ lVi,s|.- 
generation of the powder tilling and pa. kin; r iot t- ai< iden
tified by the Fishbone diagram  giVeh in Fig I h. p lt*i,Un|
causes were identified by brainstoriiiing w lii. h IS in; j 1,>, 1

to be <m effective technique for identifying tilt* cfilBgdlles tlf 
causes utilizing an informal approa. li lo proM .m  ..K jm - u jih 
lateral thinking, rive brainstormingSessiolis colitliblltt I  m 
ly around 30 potential c ruses which were tl 1 111 1 It
unique ideas by elim inating redundam ic , alld lot imtlixitig 
standard definitions. Under categories Of < .hi s naliteh men 
surement, material, method, maintenance peisoiihel a llll eti
vironment, factors that may be affecting ih tlst . listt 1

A summary of the major categories w ith Hi il I ■ • . i
represented in Table II. W ith  r e f e r . l o  • „  lish ln n  Hi., 
gram three key root causes are selc. led wl li llutitglu In |, 
affecting (he problem stalemenl directly " „  ,e I < 1,., : 
used in a W hy-W hy analysis in order to unea.th lilU iinil ol 
deeply buried reasons as shown in I able I!: NldjUl- n'ason 
behind product overfill is manual weight measuring anti ad 
justmenl and lack of proper training iegard ih j ohlrol
and adjustment. Ih e y  were identified 1 1

atoi incompetent y. rhese two factors are considered ds t mk I
&  2  as they directly impact high pow der n . ,
tailed analysis Ol the actual root causes for high powder it asle 
the corrective and preventive action plan (( lJA ) i -
gested as shown in Table IV  A s  a  te liiporan sOluHdlt f (I till
p ioduct overfilling, a d isp lay of daily overfills tvdS fllrsMged 
O verfilling wasle calculated and displayed in (he pfbdtt' tioH

Fig.2 Cause & Effect Diagram foi I ligh Bulk Powder Waste

TABL E 2
C atf:g o r ie s  A n d  C a u s e r> F o r  H ig h  P o w d e r  W a s t e

(  itegories 
Measurement 
Material 
Personnel
Environm ent
Methods
Machines

Key <’arises
C alihrnlion ol weighing si ales
Defecting pat king material
Operator ini ompetency and la. k o f lot us
Rl'l \ arialiolis
Proilm  lion Planning
Prod 11 ( I Q vt Hilling

IJSrR © 20-3



International journal ol Scientific & Km-iiti or ini- 1 
ISS.V 2229-5518

TASLt 3
W hY-W|I'ANAIYSISFo r K':Y|->< ,o| •

Cause

Product
Overfilling

High number 
of d ry  and 
wet cleaning

Operator in- 
i ompetency 
>md lai k of 
locus

Why l

Weight
variation

High num 
ber of ma
chine
ch.mgeovers

La> k of 
proper 
mi i hanism 
for weight 
control and 
adjustment

W h y  2 U 'l iy  3
Lack  ol
proper M anual

W . ' l j l h lfeedback
metliciiiistii m e i i s i i f l l i g

lo control anil ad

weigh I jilslllielll

Sudden
changes in 1 )em uni
(he pt’oduc 1 hit 1 u.il i* <n
lion pi,in in lilarkel
n i n g

1 ai k ol
(raining !m
workers
regard ini',
weig lil i on
Irol and
adjiislinenl

Ta b l e  4
Rl:COMMENdEO KfrV CORRECTIVCACIION '■ I ’ 

(C A PA ) P i an  i o r  k l y  r o d  i

Rank Root Cause

Product
Overfilling

Operator in 
competenta 
and lai k ol 
focus

High number 
ol d ry  anil 
wet cleaning

Action

Installation ol a
check-weigher
syslein
M onitoring c.
Contnilling
overfilling ijnan
lily
through Visual 
displays 
Additional lim n
ing on mai Him? 
setting adjust 
men I and "e ig h t 
variation red Ik 
lion
Stream line pro
duction plan 
rung

• i ■ | . A

• V ill)

rij>iin eliie 
.lilnagei

'lodlH lioii
.l.lliagef

IP  m litng

\ aielitiilse 
• la'iagi’i

4. C o n c lu s io n

Pareto analysis is one o f the took tha end us-d I 
statistically identic  and analyse crilii al 11. i
processes. Bulk powder waste and its -oinc. were evaluated

IS!

al each sta, s ol pou dei filling a lK | plH king process, with 
speual emphasis on o w r li l l  waste. VVhih.l overfilling waste 
was sigiiificiin llv tin major source or Hie "v ita l few '' of total
...... . I ' " " 11"  ,r! "  according lo the pared, analysis,
" " ' " ' S  <"* ""•■vial m a in  ,u e  sie\ j„g  wash sw eep ing  wasle.

'letecl ,i wasle, deliagghig waste which is 8.0% ol the
li'la l waste. >o more imporlance should be given lo the vital
ItMV \V«1Sll»S ,1 ill its f ool CdllSl'S

lo  idenlily  underlying causes ol overall powder wasl - a RC \
' perloreied .\Iler several brainstorming acliviiies <i
I ishbone diagram  was formed and the key root causes for 
powder wasl - were identified as follows:

Prod in I o\ erlilling 
H igh numbei ol dr\ and wet cleaning 
Ope aim im ompetem v and lack ol lo. us 

'  U h v  W in  analssis was carried out for each cause lo test the 
" " d e i  K ing leasons and suhse,|uently key ( A P A  plan was 
designed w ill, actions recommended for each major cause for 
waste generaiion
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