v

View metadata, citation and similar papers at core.ac.uk brought to you byj: CORE

provided by Archivio della Ricerca - Universita di Pisa

Using SCRUMBAN methodology for Production Planning and Control in
L uxury/Fashion M anufacturing Companies

Massimo Bertolini !, Gionata Car mignani ?and Francesco Zammori *

1 Dep. of Industrial Emineering, University of Parma, Parco Area cklleSdenze 18/A,
43124, Pama, ltaly
massi mo.bertolini@unipr.it
francesm.zammori @unipr.it

2Dept. of Erergy, Systems, Territory ard Constiuction Engineeiing, University of Pisa,
Largo Lucio Lazzarino 561, 56122 Pisa, taly
gionata.@rmignani@unig.it

Abstract

Operatins planning ard control has long been dedt with in mary ways, mogsly with mattematical and

analtical approactes Thes approacheswork properly at a high level, but they have not proved suitéble at the

shop floor level, where, in order to cope with frequertly emerging problems, what manages neel is detailed
information conceming the level of Work In Process (WIP) ard the actual load of both equipment and resources.
Thisissue is patticulady evident in the luxury/fashion market, where,due to the continuous and rapid changesin

fashims trends and to the need to interface with dozenof suppliers, readivity is vital and managersare urged

for planning and analysis tools that are exremely simple and easy to use. Inthisregard SCRUMBAN, a recertly

introduced Visual Management technique, which integates SCRUM (a widely adopted project planning

techniqee in the saftware field) with Kanban is emerging asa powerful way to cortrol WIP, visualize loads,
synchronise intemal and external flows and, lasty, to motivate peoge. In respnseto a gap in the technical

literature the pape focuses on this topic with the following objectives:(i) analyse the main characteristics of the

SCRUMBAN technique, (ii) proposean original methodology and a structured framework for the develgpment

of this technique in the manufactuing field and (iii) provide a guideline for the application of theinstrument in

the luxury/fashion sector. The lag point is addressedhrough a real casestudy, developedin an Italian fashion

firm, which gave outstanding preliminary results.

Keywords:Production Planning ard Control, Luxury/fashion supply chain, SCRUMBAN, WIP Control

1 Introduction

Nowadgs, companies opekrte with a common patern: globalization, continuoustechnobgy
developmenand constar andprogreswe change of cusbome’s neals (Lacsirihonghong and
Dangayach, 2005) Thes variables pushthe globd industy to be dynamic andflexible, to
reduce wastesto find a good costs-quali-time trade-df and, finally, to find anotherway of
opemting (Dangayach and Deshrrukh, 2003) Strategy shoutl be dynamicaly revisedand
updatel, through a combined and continuousanalysis of both the compaly’s external and
internal environmat, with the aim of identifying technobgical, econonic, sodal and politic
charges and by comparing them with core compéendes and with the available production
capaity (Acosta andRodriguez 2008. The objective is, in fact, to identify the existing gap
andfill it as soonaspossible from the strategc to the opewting level; not reacting to these
factors canonly meanlow profits or, in the worst case, the failure (Voss,1995;Li and Tan,
2004;Raymond and Qoteau, 2006)

Stating from the lastdecades of the 20th century, Lean Prodiction hasemeagedas a possible
answer.enconpassingprinciplesof flexibility, agility, workers’ motivation and exploitaton.
Lean Prodiction (Shah and Ward, 2007, is made of a mix of principles, methods and
techniquesfor operationrs management, whoseman gods areto maximise the perception of
theend ausbmer’s value and to mnimisewastes systemaically.

Implemening lean is nostraightforward, and many obsecles must beoveicome, esecialy at
the shopfloor levd, where productionplanning and control are the most critical areas. Many
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instrumats can be usedto planandcontrol activities, but mostof the timesthey do not have
an adequate levd of simplicity and immedacy to be of conaete hdp. For ingane, Gantt
chats could be usedto propealy visualizz how tasks have been schediled; yet the Gantt
becoms usless if not even misleading, unlessit is constanty kept up to date, anytime new
ordersare collectal and/or unforeseen advese events (suchas failures) take place (Maylor,
2001;McKay andBlack, 2007) Converségy, shopfloor tods mustbe lean, fl exible andvisud:
wha managers and wikers wantis to find, immediately, the irformation theyare loding for.
Examples arethe horizontal signposing or kanban cards, handonlights, projectorsor screens
tha give a complete up-to-date view of the current situation, in terms of machines state
production prgressandWork In Progress(Sunaand Kuab, 2002)

According to what staed before, developing new Visual Managementtechiques is emeging
asa new stream of researdh, with huge pradical impacts.The software industry hasbeen a
precursa of this innovaive trend, as it readhped mostof the Lean Production techniqus to
the software field, under the name of Lean Software Devdopment (Popp@dieck and
Popp&dieck (2003). Among devdopedtechniques,Scrum is probably the most famousone
(Ladas,2008. The word Saum comesfrom rugby andit is usedasa metaphorto indicate a
team of people who work together so that every tean’s player goes in the same direction,
acting like a coordinaed unit. The Saum technique has originatad, in fact, as a
synchronisation and control framewak for sdtware development The basic idea is to
subdvide the project in fastwork blocksof equd length - two weeks is the standard- called
Sprints. At the end of each sprint a potentially shippablesoftware moduke (i.e., functioning,
tested and documented shoutl be released and the projed can advance to the next
developmentevel. Breaking down a big project into smal bricks, simplifiestasksscheluling
andresouresallocation and, mostof al, motivate team’s memberto complete taskson time
andbr to report any problens in advane. In this respet the use of visual management
become fundamen#l and, indeed, Scrum makes use of planning boardstha are used by
teams to orgarseand totrack the pogressof ther work.

Recenty, anotheragil e project managementtechnque, called Scrumban,hasemeged in the
field of software development. Scrumba combines different features of Kanbanand Scrum
(Lukagzz Sienkiewicz, 2012; Ladas, 2008) and it is used when a team works on different
projects and/or when a projecthasbeen assgnedto different coopeating teams.The ideaisto
enhane the Scrum Visud Boards with the use of karban cards tha are usal, as in
manufacturng, to pull and to synchronize the information flows amongthe teans. The
technique of Scrumban,in fact, uses the prescriptive nature of the Scrum and usesprocess
improvemat typical of Kanban to allow the project’s teamsto continually improve. Meeting
for planning are carried out to definewhich tasks needto be conpletedin the next step.Tasks
are thenassigned to teams andadded, as kankan cards, to the Visud Board, so asto visually
track the project’s progressandto make it explicit “who doeswhat” (Ladas,2008, Nikiti naet
al.,2012)

Due to the suaess achieved both by Scrum and Saumban - see for exanmple the work by
Xiaofeng et a. (2012, who report an amalysis of about thirty sucessuul experencesof lean
applcationin softwaredevelopmentndugry - a sort of break in thetraditionaltrendis taking
place, with leanprinciples tha, unlike before, are exported from software development to the
manufacturing field. Indeed, some manufaturers, operating espeially in the make to order
sedor, are trying to readapt Scrum and Saumban for a quicker producton planning and for
easier progress control However, how to create adhoc Scrumba Boams for the
synchronisationof shopfloor activities is still an openquestion. The present pgoe belongs to
this field of reseach and tries to shedlight on this problem focusing, mainly, on the Luxury
andFadhion industry, where, due to the continuousandrapid chargesin fashions’trendsand
to the ned to interface with dozen of suppliers, readivity is vital andmanages are urgedfor
planning andanalsis tods that areextremely smple and easy to use
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2. Scrumban in the manufacturing field

Basicaly, rethinking Saumbanmeans despning a proper Visual Contrd Board to control
WIP and,at the sametime, to synchronize the activities peiformed in differentdepatments of
a manufaturing company. Briefly - asit will beter clarified in Section 3 - the activities
performed in each departmentwill be represened by an adequae number of columns,where
kanbancardswill beinseted,soasto signal thework load of eachdepatment(i.e., WIP) and
the progress of each produdion order. Unlike the software industly, were the development
processfollows a set of standad steps,in manugcturing a standad production approachdoes
not exist. Thus in orde to ensurethat Scrumbanworks out well also in manufcturing, there
is the need to mach the methodolog/ with the specfic producton flow. To this am we
sugeest following the st@-by-step appwach of Figure 1.

Understanding

Company » Limit the Work in
features and the Progress
Workers
Production
Policy
L» Defining the “To Defining the

Do” column “Done” column

Understanding Defining the

Supply Chain Scrumban Card

v v

The size of the
Batches

v v

Defining the “Work
in Progress”

Responsabilities

Figure 1. The proposd framework.

Sep 1- Understanding npanys features andhe Workers' skill s

It is essatial to undestandthe main characterstics of the firm, mainly in terms of product
portfolio (sinde or multi tem) and of productionflow (flow shop orjob stop).In case d high
variety, complexity shauld be reducel, by aggregating products into families and or
identifying common or similar routings among manufactured items. It is alsoimportant to get
a completepicture concening workers’ skill s and capabilties; the preserce of multi-skilled
workers,which can be used in several points of the prodiction progess,can greatly simplify
theintroduction of ascumban goproah.

Sep 2 - Defining the Tobo mlumn

The To-Do column - the first one of the scrumban board - is usedto plan and schedut
productionactivities. To propely despn it, esential issueto be knownare: (i) how decisbns
on produdion orders are madeand (ii) which documents are usedto keepproductionunde
contol. It isalso mpor@ant to understanthe poicy followed b prioritize produdion lots; ths
allows splitting lots between backlog and priority, two additional columns of the scrumba
board.
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Sep 3 - Understandig theSupply Chain

A detailed analsis of the supply processcomesnex. In this regard, it is essatia to know if
the compay has some extemal supplies (i.e., subontractors) performing pats of the
production proess. If supplies work in different stages of the process, the approprete
columns nmug beadd b theboad.

Sep 4 - The Size of the &ches

This step is neededo understand, on avelage, how big is a producton unit (i.e., the pitch size,
using a leanterminology). This is paticularly important when a productian bach is partof a
bigger order tha the compary has schedul@ in smaller units, for a betterbalancing of the
production flow.

Sep 5 - Defining theWIP column

The WIP column is usal to tradk the progess of the bachesthat are being processedin
different paint of the productionprocess soasto clarify “w ho is doing what”. Consequeny,
this column should be divided into as mary sub-columns as the number of manuacturing
operdionsin which the manufacturirg process (or, value stream,using a lean terminology)
canbe ideally spiit. To this aims, a value stream map may be of use Another critical point
concens the definition of the produdion steps that are performed inside and that are
outsourced. If a progesscan be performed eithe inside or outside the relative prodiction
quotas musbeddined and deally disgayed on he board.

Sep 6: Limit theWork In Progress

This is the most important step: sdting the maximal WIP level of the To-Do column,
autamaically definesthe throudhputrateandthetotal throughputtime (or LeadTime) of the
manufacturng process. In caseof softwae appicatons the logic to determinatethis limit
very easy. Since during each sprint each programmercandewelop at mostonemoduk of the
software, the WIP level (i.e., numberof moduks to be devdoped) cannotbe higher than the
totd numker of programmers.

Corversely, in manuaduring firms, this limit should dependbothon cusbmers demandand
production capadty. Specifically, the To-Do limit shoul correspond to the aveage
production capaity C, evaluated ove the scheluling time window (for examge from
Monday to Friday), plussome extrabatches S cdled Shareof Flexibility. Theseextra batches
shoutl be usedonly in caseof urgent orders and/or peaks of demandand shouldequalthe
maximal increaseof capacity that canbe obtaned using overproductionandbr outsourcing.
Obviously, if demandD is higher than(C + S), thenthe lessimportant (D - C - §) orders
remain pending in a baklog list (orpre-shop pool) unil enoudh capaity is available.

The sameWIP limit should also be usal in the WIP column. Howeve, in this case the
operding logic is rathe different. Indeed,if everything goesasplanned,ordess of the To-Do
column should constatly flows without interruptions along the production process.
Corversely, if sonething goes wrong, WIP will accunulate and this will be immedately
signdled by an increasingnumber of kankans in theVIP column.

Sep 7: Defining the ne wlumn

Finally the Done column has to be structured. This column includesthe final stepsof the
manufacturng processsuch aspackajing and shipping. Generaly, at these late steps of the
process, produdion capacity is not an issueof concems and so the Done column doesnot
have am limit.

Sep 8 - Defining the Sanmban Card
This step concens the definition of the layout of the Scrumbancads (or kanbans). It is
fundamendl to correctly identify all datatha areneededto propety tradk productionbathes.
If tracking documnents are already in usel, they can be used as a starting point for the
customzation ofthe Scumban Card.



The important thing is to make it standad and clea. Anybody must be able to easily
understandall the information contaired on the cad. Also, the useof standardsymbols and
standad colours may be of useto visually convey most of the information containe&l on the
cad. For instance, cads should have different colours depending on the type of product
andbr of defect.

Sep 9 - Responsbilities

Building the boad alsoimplies the definition of a structured workflow. Indeed one needsto
detemine who should ompile the cads atthe begnning of the proess, who shoutl movethe
cawds, andvho should ugate the boad at the endof each time geriod.

Siep 10 -Review

At theendof the processthe scumbanboad mug be critically reviewed. Partcular attention
shoutl be given to the limits of the WIP, so as to assue a well-balancedflow of the
productionprocess. Also, to maximisethe effectivenes of Saoumban,daly meetings - at the
begnning of the shift - could be organized. During thesemeetings, the producton manayer
usesthe socumban boad to illu strae the tasksthat must be complaed during the day and he
can collet suggstion and opinionsof the workes.

3. Scrumban in Luxury/Fashion companies: a case study

In order b asgss he potentiditi es of he rumban tchnique,the proposed metlodology was
appled in an important Italian luxury-fashion compary, which produces top quality leather
acessoris. This company represent a typical Italian smal craft firm that, in responseo
increagd maket competitiveness,has lately introduced innovative lean tools, to improve
production and supplchain performances (Carmignan andZammori, 2a5).

3.1 Basicsdements of the ranufaduring process

Typically, raw maternal arives, directly, from the main contactor (MC); thusthe conmpary

doesnot hawe to marege the suppl process, but it deals,exclusively, with the producton

process. Anyhow, when raw mateials arrive, a first qudity control is made to check
conplianaes of the incoming materals with the packaging list. Authorisedpeisonné analyses

a sampleof the baftch (typically 20%) and courts the nunmber of items received. After the
check,material is stored in the warehouse.Next, whennew productionsordess are issuel, a
qualfied opeaator usethe MC’s orderdoaumentcontaining the Bill s of Material (BOM), to

checkfor materials’ availability and,dependig on that, produdions orders are acceptedor no.
In case of non-aceptance - Not conmpleted WIP - pending orde's are shdved in appropiate
boxes. Conversgy, for al feasible orders, the producion planne releases a docurrent cdled

PlanningOrders, which includesthe identification of the Must-beatrticles,which will receive

productionpriority. Obviousl, whenever new raw materials arrive, the stae of pending order

may change from Uncompleted WIP to Compldéed WIP and the correpponding production
orders an be acepted ad launchd into production.

Generally the conpary processesbachesof 50 to 80 SKUs (stock keepng units) depending
onthetime neeckdfor prepaation(i.e.,, change over) and to balance produdion flow. A bath

can correspond ttihe enire order or to pat of it, in caseof very large oders.

Each batch is accompanied along its entire prodiction processy two typesof documats:the
ProductionOrderandthe Processhng Documaent, the latterone reporting dataconeming the
production phase

Once a batth has beencomposeal and positionedin atrolley, it is moved from the warehouse
to the Preparation Deparimentwhere six preliminary opeitionsare done Generdy there are
six opeatorsat work, onefor each opeation, becausenoneof them is multi-skilled. Next the
batd is movedto the Contol Area,wherea qualty checkis made beforequalfied opemtors
addthe necessary accesries to the leaher paits. This area has anothe function becaus it

may act asa Sopping Arg where arts can wait before going to the @sanbly step performel
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in theProducion Department. This chaacteristic is vely important & it alows b dynamically
balandng the prodiction capecity.

Finished productsra manufactued n an @sembly ling placed n theProduction Depatment;
nex, trolleys containing thefinish productsmoveto Final TestDepartmert where spedalized
operaors make final touchesopeations, pre-tests and, eventualy, block non-conforming

products After testing, goodproductsprocesd to the Package Area andcan be shippedto the
MC.

3.2  Development of the Scrunban Board

Sip 1 - Understanding theCompanyand the Oprators chaacteristics

During meetirg with manages and shopfloor workers, a detaled analsis of the production
flow hasbeenrealized. The compary organization, the productsportfolio, the layout andthe
suppl chain processes were studied and apped. Finally the ole of each workerwasdefined.

Sep 2 - Defining the Tobo mlumn

The To-Do column is shownin Figure 2. As it canbe seen, an additional column, namely

Externd Split and Skiving, hasbeen consdered, sincethe company sends to sub-contrators
theleaherto be skived andspitted. When the leaher comes back,it is ready to beintroduced
into the produdion flow. This columnis important becaus theleather is the main componat

of theend produats and anly after its arival thePrepagtion can adually stars.

External Todo (15) +3
Split and .
Skiving Not Workable |Workable ey

(10)

Batch 12
Figure 2. The To-Do calim.

Next to the column just described, there is the Batching column, where the batdes with
CompleteWIP (i.e.,those orde for which maternals have already beencollected) are inseted.
Also notetha the To-Do columnhasbeendividedinto Not Workable Workable and Priority.
The opeimting fundioning is asfollows. EachFriday the production manager update the To-
Do columntaking into accountthe Plannng Documentand the PanningOrders of the starting
week. Kanban cads, correspondng to bachesof the Must-Be articles are placed in the
Priority column. Kanban mustbe ordered depending on their duedate. Also,in orderto keep
the balance between internaland externd producton, it is necesary to condder the 1 to 2
propotion betweeninternal and external baches (i.e., internal-internal-extemd sequenes
mug be respected).

All the remaining ordes of the PlanningOrder doaument mustbe inserted, as kanban, in the
Workablecolumn, and they must be ordered in terms of due date Lastly, batdheswith Not
CompleteWIP must beinserted in the Not Workable column; howeer, sinceit is rare thatthe
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PlanningOrder for the current week contains articlesof Not Complee WIP type, this column
is ised, mainyy, for unforeseen events.

Both the To-Do and the Priority columnshave limits. The nunber (15) + 3 is thelimit for the
batdes of the To-Do column; athreshol limit that correspond to the weekly capadty of the
company. More specificdly, every weekthe Preparaton departmentprocesses fifteenbaches
nex, after the DecouplingPoint (see bdow), ten batdhes procead intemally, till the end of
productionflow, while the othe five are shpped to external sub-contractors. Three more
batdhes called Share of Flexibility have been added becaus, sometmes, the number of
weekly batches may be higher. These three batthes correspondto the extra capadty that can
be achievedwith nine hours of overtime (1 hourdaly from Monday to Friday and4 hourson
Saurday) and consideiing that, to conplete a baich in the Prepaation Department 2.45hours
are nealed, onaverage.

The number 10 is the limit for the Priority column; theoretically it shodd equalthe limit of
the “To Do” column (i.e., it shouldbe 15), but this does not apply well for manubcturing
firms. As desciibed before, workers do not foll ow the same batch from start to endand, thus,
the maxmum limit doesnot equal the numberof workers. In manufacturing conpanies, a
minor misalignmentwith the theoly of Scrumbaninstrument is needed:in our casea limit of
10 batches correspondsto an opeating limit imposel by the preparationdepartment Those
10 batchesmustbe ready for Pregration so the warehougman must keep under control the
preparation of the trucks especially the 10 priority batches. When the first batd of Priority
goesinto Prepaation, a regponsble movesthe first tag of “W orkable” to Priority in the lag
postion.

Sep 3: Understandag Supply Chain

Final-adjustents, Test and Packaging are generally performed in houseat the Produdion
depatment. However, the compary can outsouce thes activities from a group of externd
contactors,to whom produdion batdesare shipped after the intemal prepagtion hasbeen
conpleted. The important point is tha, the Preparation depatment processe more batdes
than the Produdion Depatment becau® it is respasibde for processing batdes for the
externalcontractors, too. Thus,for balancing rea®n, we added the Preparéion” and the Poirt
of Control and Adding of Accessores columns before the WIP one as clealy shown by
Figure 4.

Whenthe operadors move kanbangrom the Priority column, kanbansmust be placedin the
Prepaation Column,following the same ordering rules,i.e., the kanban at thetop corresponls
to the batch with the closerduedae andsoon. A kanbanremans in the Preparéon column
untl the batch hasbeen processedin the Premaration Depatment. After tha, the kanbanis
moved to the Point of Control and Adding accessoies column, where it waits untl the
comespondng bath is checked and all the acessories are added. This pha® acts also asa
Decoupling Point, beauwse it is here that the company divides baches into internal ard
externalone.

Also note how the Preparation columnis charaterized both by a minimum and maxmum
limit. A minimum limit of ten batdes s neededto assue a continuousflow in the Produdion
Depatment (i.e., a minimum of ten baches should be processd every week in the in
“Prepaation” departmert) and, in this cas, ten kanbansmustbe in the Producion column.
The maximum limit of (15) + 3 batdes means that at the same time, in Preparation there
cannotbe more than fifteen bachesplus otherthree just in caseof overprodudion. If not so
there is abotieneck andthe Rodudion Departrent is docked.

Thelimit of Pointof Control and Adding of Accessaies is the sameas the column before it.
If in the Control Areathere are more than15 batclesplus 3 batchesin caseof overprodiction
at the saméme, it means thatthere is a bateneck.
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Todo (15) +3 Preparation Point of Control and

Priority {min 10- max 15) | Addition of Accessories
Not Workable | Workable (10) +3 _Stopped Area_ (15) +3

10
11 11
12 12
i3 i3
14 14
15 15
16 16
17 17
18 18

Figure 3. Preparéon and Poinbf Control and Alding of Accessories mlunmns.

Siep 4 - The siz of the Batch
As noted above, thempary processes batbes d about 50 to & SKUSs.

Sep 5 - Defining the Bath sizeand deigning theWork In Progress olumn
The Produdion Depatmentis composedof an assenbly line with three workstations.Each
worksttion hastwo workersanda Cycle Time (CT) of 4 houss. Thus asshownin Table 1,

the total throughput time equds 1.5 days and the throughput rate equals 0.65 batdes per
working day.

Monday morning M onday afternoon Tuesday morning
. Busy Busy Busy
Workstation 1 Procesing Batch#l Procesing batch #2 Procesing Batch#3
. Busy Busy
Workstation 2 Procesing Batch#l Procesing batch #2
WorkStation 3 o

Procesing Batch#l
Table 1.Work Load onWorkstéaions

The same structureis repregntedin the Work In Progresscolumnof the Saumban table of
Figure 4. More precizly, there arefive sub-columns: threefor the above mentioned assenbly
staions ad two for thePre-Tes and for the EBststep, repectively.

Also, since assenbly can be perfamed externdly, as sulcontact work, the boad hasbeen
horizontally dividedin two sections,to propealy visudize boththeinternd (in white) and the
external(in light blue) pah followed ly the batches.

Kanbansfor intemal productionsare placedin the white part of the boads, acwrding to ther
daily schedule, detiled, for eachassenbly workstaion, from Monday morning to Friday
afternoon.Note that there is space to schedule ten conseutive batthes,at most Howewer an
addtional kanban can be insertedin the light green row at the bottom of the boad. This
kanbansignal the need to useovertime andbr to accelaatethe line (for insance with extra
workers) b catd up timeor to responda pesk of denand.



Corversely, kanbans related to subontrad work are placed in the specific cells in the light
blue area. When baches are shipped back, karbansare placed in the following WIP sub-
columnsand follow therestof the standad intemd procesqi.e., Find Adjugments,Testand
Packaging). Notethat in the example of Figure 4, we consideed three subcontrators(i.e., S1,
S2 and S3) hat, together,can absrb an average pioducton of five bathes.
Production’squota ae in proportion 12:2 so, ashown by the nunier in brakets and ly the
nunberof free cells in the light blue areaof the board, onekanban card can be assighed to S1
andtwo can be assgned to S2 and to S3. In addtion there areaso cells with a green cross
symbolsignalling tha, in caseof overproductio, eat subcontactor can acept up to two
extra bathes.

Work In Progress (15) +3
Assembling for[_____|Group and Supplier Groups
15 = 10 internal + 5 external

Final-touches ¥
(Pre-Test) Packaging Ready

Done

Station 1 | Station 2 | Station 3

Mon a.m |M m. |Tue am

.m. |Tue am. |Tuep

Tueam [T

T m. |Wedam
Wed a.m. |Wedz.m.
Wedo.m. |Thu a.m.

Thuam. |Thugpm.

Internal Batches

Thupm. |Fria.m.

Fria.m. Fri

Fri . Mon a.m.

s1 (1 [Cj

1s2 (2

s3 (2

Figure 4. “Work in Progess” and “Doné€’ column.

Sep 6 - Limit theWork In Progress

As for the Prepaation Column the limit of the Work In Progresscolumn equalseighteen
batdes, which correspords to he sum of ten diches proessed ly the Roduction Dgariment,
five baches procesed by subcontactors and three extra baches, defined as Shae of
Flexibility. Conseuenty, no more than fift een kanban shouldbe placed simultaneouky on
the boad. If this numbe is treassed(i.e., there are sixteento eighteen cards) the boad
immedidely signals the staion tha is acting as a bottleneck and the needfor overtime
Anyhow, more than eighteenkanbans cannot be placed on the boad for any reason; the
processdoesnot have enough capecity to hande this extra workload andthe effect would be
tha to geneate confusion, queliesand additbnaldelays. So, aders must le kept in gore-shop
pool until some free capaity becomesavailable. Meanwhile the Main Contra¢or must be
warned d possible déays and, eventuly, anew due datemust bedefined.

Sep 7 - Defining the ne o@lumn

As shown in Fure 4. ttre Donecolumn dos nothaveary limit and t is divided into two sub
columns. Theseare the Packaging and Read/ columns tha contan, respetively, kanbans of
batdes that are being packed or that are realy to be shippel. After a batchhas beenshipped
therelative kanban @rd can be emovel from thesaoumban table
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Sep 8 - Defining the Sanmban Card

To ddfine the graphicd layout of the kanbancards, we identified all data retained critical for
tracking purposes Before the introduction of lean thinking, the compary arealy useda
docunent, namely the Produdion Document, which followedeach batch alongthe prodiction
process. Thus we used this documentas the startng point for the definition of the kanban
cads. Theobtained lgyout is shown irFigure 5.

Priovity:
Stock N*®: ...... Delivery Date: ....ceeuunrene.
Group: covveenss Wad n® .........
[1]
Model: ...... Combination: ..... Colour: ......

Season: ..... =
Batch Quantity: 80 of total Stock

Figure 5. The ScrmbanCard.

. Priority is used to rank batches in thescumbanboad. A, B and Cdenot high, medium
and Low priority, respectively. Batdhes shaing the same priority level will be
scheduled ecoding to their delivey date.

. Siock N° refas to the MC Order docurent. As above mentoned, together with
productionordes, the compary received all the necessay stodks of raw materialsfrom
the MC. Since orders can be processé in smaller baches of 50-80 SKUs each, the
kanban ard mustindicae the orgind Stock of tke bath.

. Batch Quanty specifies the exad numberof SKUs @ntained in thebath.

. Group indicaesif the batch will be proces®din house(the | check box is marked) or
outside (the E checkbox is maiked). If the batd is processedoutsde, the extended
name of subcontactor mustbewritten, too.

. Client Gdeis the Afa-numercal code that identifi@l the cusome.

All the othe fields containdesciiptive daa regarding the produds being processed.Also the
colour of the card is usel to differentiate the different typesof products. All colours,except
red, canbeused.Redis associged, exclusvely, to not-conbrmedproducs: when bathesare
contolled, non-onformed pats are groupedto form a new bach (needing reworking) to
which a red kanbanis assighed. This kanban hasthe sane structureof the standad ones and
can be plaed, wth high priority, in the scumbanboard.

3.3  Operatng fungioning and ondudingremarks

Saumban is a Visud Managiement tool and, assuch,it shouldbe easy to readand it shoud
convey mostof theinformation in avisualway. Speeificdly, watching the board, oneshout
be immedetely able to undeastand if andwhere somehing is going wrong. For this purpos,
seeFigure 3 and Figure 5, al the columns correspading to a step of the manufaturing
process hawe been divided into rowsblocks with different colours (from red to green).
Speificaly, dueto a weekly WIP limit of fift een battes, a correct functioning coresponds
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to threebathes producel per day. Consequety, in each column therefive blocks of three
batdes each (for examge thefirst one in dark red correspondsto the batchestha shoub be

finished on Monday) plus one block (in light green for extra batched).When battes are

physically moved from one produdion areato the next one,the correspondinganban cards

are moved horizontdly along the scumbanboard, and the freecells are keptempt untl the

following week whena new schedulewill be made. In thisway it is eay to seeif the process
isundercontrol. Indead, to havea peifect production flow there shoutl not be morethan three
batdhes simultaneously in each ore of theabowe mertioned.

Corcerning worksttionsS1,S2 and S3, the correct productionfl ow is visualizedin a slightly

different way. In this case, sinceeachworkstation has a cycle time of four hours,ther areten

blockseach one correspndingto atime slot of four hours If eveything is going well there

shoull be three kanbancardsfor each time slot, one for each workstaton. Also, dueto a

correct time phasimg, kanbansshould be arrarged alongoneof the diagonallinesdrawn in the

board.For examge, if we conside the fourth time slot (i.e., Tuesdg afternoon),S1 S2 and
S3shouldbe procesing Batch#4, #3 and#2, respectively (as indicated by the brownindined

line).

4. Conclusion

The work disaussedthe potentialities of Scrunban in manugcturing firms. Scrumbanis a
visual tool typicdly usedto synchronise activities of complexsoftwaredevelopment projeds.
a paticular lean technigue called Scrumbanwith afocus onmanufacturing industries. Theuse
of Scrumba is straightforwardin the software industry, but not in manufacturing, where the
tool must te rethaught ard propely customzed.

In this work, a cas study, concerning a small fashion compary, has been usedto assesshe
potentialities of Scrumban in the manufaturing; from the expelience gained on the field a
simple and flexible procedue to properly implement the tool has also been devebped.
Speificaly, thepropose methodolog allows a&hieving three man objectives:

. To constatly track the stateof the WIP and the manufaduring performanceof the
production ine;

. To idenify possble bottlenecksand/a inefficiendes and, congquently, to eliminate
them within acontinuousimprovementpeaspective;

. To motivate and anpower peopk and to coninuowsly evalwete the qudity of their job.

In fact, as any lean techniques Scrumbanaims to eliminae wastes, reduéng coss and
productiontimes and improving qudity with a coninuousimprovement mind-st; but in
addtion to the othes, it hasthe charateristic of being strongly focusel on people. Therefore
for the tool to be used there is the need of identifying duties and resporsibilities of the
empgoyees involved m theproduction proess.

At presat the analysis has beenlimited only to Make-To-Order manufidurers opaatingin
the luxury fashion sector. Howe\er, obtained outconesindicate the possibilities to apply it in
different sectors,other than the Fashion Luxury one. To empirically validate this hypothess,
addtional practical testsshouldbe madein othe Make or even Project To Orde sectorssuch
as the Aerospae, the Naval and the Industral Plarts. Thesemay be topics for future
researches.
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