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Reducing the Delivery Lead Time in a Food Distribubn SME through the
implementation of DMAIC methodology

Abstract

Purpose -DMAIC (Define, Measure, Analyse, Improve, Contrdthodology of Six Sigma is
a systematic data driven approach to reduce thecdehd improve the quality in any type of
business. The purpose of this paper is to presenfindings from the application of DMAIC
methodology in a food service “Small to Medium SiZnterprise” (SME) in a lean environment
to reduce the waste in this field.

Design/methodology/approach -A simplified version of DMAIC was adopted throughet
application of appropriate statistical tools in@rtb focus on customer’s requirements to identify
the defect, the cause of the defect and improveelieery process by implementing the optimum
solution.

Findings - The result suggested that modification in layoulization reduced the number of
causes of defect by 40% resulting in jumping frad¥1Sigma level to 2.09 Sigma level which is
substantial improvement in SME.

Research limitations /implication —Simplicity of DMAIC is important to enabling anyVEE to
identify the problem and minimize its cause throagsystematic approach.

Practical implications — Integrating of Supply Chain objectives with any lifydnitiatives such
as lean and Six Sigma has a substantial effectloieding to the targets.

Originality / Value - This paper represents a potential area in whichAlVmethodology along
side the Lean Management can promote Supply Chaanalyement objectives for a food
distribution SME.

Key Words —Food Distribution, Lean Management, Six Sigma, Su@hain Management
Paper Type —Research Paper

1-Introduction

The application of any quality initiative in a sex business requires the understanding
and definition of service, quality perception angstomer perception for quality. The
latter is very controversial and one of the mo€idailt challenges faced by researchers.
Service is defined as an activity or series ofvitats that are more or less intangible.
Service is an elusive and abstract construct ghdifficult to define or measure (Rose, et
al, 1997). This fact has also been earlier supddftat in relation to service processes, it
is particularly necessary to consider customersfatiion explicitly, because these
requirements may be less obvious (Wood, 1994).

Quality in a food service industry is “Functionaladity in perception” which means how

the customer receives the quality that meets hilepexpectations. This is a real problem
as the quality in food service industry is unlikebybe perceived; whilst in manufacturing
industries the quality is clear. Intangibility oérsice leads to difficulties in order to

assess the received quality. There are some hgltgproblems associated with

identifying the customer expectations, designingises to meet customer requirements
and assessing the performance of service by custi@eardsell, et al, 1999).

Research programs through analytical approachdspeientially impact on meeting
customer expectations. Implementing any researcbhgram for food service



organizations will result in quality improvementd@®ers, 2005). Focus on customers
and the increased stress of the systematic megsofinquality are two important
propositions on success in quality improvement doservice company (Edvardson,
1998).

This paper intends to verify this argument by pnéisg insights from the adopting of
DMAIC (Define, Measure, Analyze, Improve, and Coljtimethodology of Six Sigma
and Lean practice in a food distribution SME. It leeen acknowledged that many food
industry SMEs are not aware of Six Sigma or theyndbhave the necessary financial
resources for investigating the methodology (Antd2§05). The study is part of a larger
ongoing research program which aims to develop napler, cheaper and versatile
methodology for reducing waste in SMEs throughapglication of six-sigma.

2-Supply Chain Management

There have been numerous statements from diffeegpertise associated with the
definition of Supply Chain Management (SCM). SCMdisfined as a system whose
constituent parts include suppliers, productionilitees, distribution services and
customers linked together via the feed forward fdwnaterials and the feedback flow of
information (Gunasekaran, et al, 2001). SCM encasgs every effort involved in
providing and delivering a final product from thepglier's supplier to the customer’s
customer where as warehousing, order managemstripdtion across all channels and
delivery to the customers are among these effbumi(nus, et al, 2001).

SCM includes the management of information systgmschasing, customer service,
sourcing, transportation, production schedulinggoiprocessing, inventory management,
warehousing and marketing. SCM is a strategic mamagt tool used to enhance overall
customer satisfaction that is intended to improvefiran’'s competitiveness and
profitability (Lummus, et al, 2001). As such effieet (SCM) has been acknowledged to
be one of the most important aspect for businessess including the food distribution
businesses.

A food distribution firm heavily involves in procement, order processing, customer
service, inventory and warehousing. ImplementingMS@ractices to improve the

operations in a food distribution SME is not asyeas in bigger counterparts as there
may be lots of complexities and difficulties in &@éng the operational objectives

(Figure 1). Implementation of SCM in SMEs differatiwlarge enterprises due to
differences in structure, knowledge, resourcestaciinology (Vaaland, et al, 2007).
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The integration of any quality initiative with tHf&CM can ease the potential or actual
difficulties associated with Supply Chain (SC) piees, measurement and models via
using the systematic approach of these qualityaihies and embedding them with SC
objectives and practices. SC quality managemengranes should include quality
management practices with special attention paapayational items (Lin, et al, 2004).

Customer satisfaction is one of the key objectiveSC and achieving to that level to
satisfy the customer specifically in a food digttibon SME is the matter of whether the
customer is satisfied or delighted. Integrated Si@ wuality initiatives such as Six

Sigma will facilitate to approach to the customatigaction in SC. According to the

study, the company’s integrated SC is better ablmeet the quality expectations of the
end customer, since quality management practicesimplemented in coordination

across the Supply Chain.(Sila, et al, 2006)

There are different practices in SC in order to a&malyzed and improved as the
operational items. The SC practices as approagh@gged in managing integration and
coordination of Supply, demand and relationshipsorder to satisfy customers in
effective and profitable manners. Lead time manaens one of the key practices of
downstream SC in this case (Wong, et al, 2005).

The intention of this paper was to adopt “Lead Timelelivery performance” of a food

distribution SME and minimize it through a simphlstematic approach to reduce the
chance of endangering the customer satisfactiorpesfdability of the company.

3-Lead Time

Waste reduction has been a common strategy innearagement for reducing the non-
value adding stages in a process and increasirgffitcsency. Whilst this approach has
been applied extensively in manufacturing, it hE® deen effectively applied to the
service sector The key problem in analysing thetevesthat there is no clear overview
on its size, since it is never registered by mamege team unless it is searched for. It
has been suggested that time is the most critedibpnance dimension for the logistics



and distribution processes (Lamming, 1996). In  faeducing the lead time in a
distribution business not only can have tremend@ssilts in improving operational
management and reducing the cost of poor quality,itbocan also have a substantial
effect on customer satisfaction in delivery perfance.

A competitive company must have both high qualibpds and provide a high quality
service by adding value to the chain. By reduceagllitime and achieving faster delivery,
the company’s competitiveness will be enhanced faiter, et al, 2005). Within a
Supply Chain context, delivery speed and reliabiiave become key requirements for
competitive differentiation and increased profitéypiand these two factors will be used
to measure the performance of the SC (Chan, 20023s been indicated that lead time,
delivery time and on time delivery are all impott&CM measures as their measurement
will have dramatic impact on quality of SCM (Tummgaét al, 2006).

Lead time in a food distribution SME is a lean me&asthat could be associated with
either waiting time for the loading bureaucracyreveuse operation and delivery route
conditions. Lead time minimization is a quantitatimeasure in which focusing on it
through systematic data driven approach will poddigtimprove the performance of a
food distribution SME. Delivery process is onelod key processes in a food distribution
SME which is critical in terms of customer satisiaw.

4-Performance Measurement

Performance measurement is a key element in SCder do improve its performance
regardless of the type of the business. Performdfeasurement is a process of data
gathering, information exchange, measurement aatysia of the data to establish the
Key Performance Indicators (KPIs). Developing sfeaivork plans to transform the
strategic plans in SC in to a tactical plan that tlp achieve the departmental goals
(Parr, et al, 2004). This is directly referred taving a systematic performance
measurement policy to understand where the compamgepartment is and where and
how it wants to get to where it is going.

There have been different ways of measuring th@prance including benchmarking
and interview. It has been argued that a systerpatiformance measurement approach
will help for better decision making through themdification of threats and opportunities
(see for example F T S.Chan et al (2003) , P Sarageke (2005))

The element of “Time” is an important resource iod@arn business environment in terms
of customer satisfaction (Chan, et al, 2003). Hengeorder to understand the SC
operation, it is necessary to measure the actiitg. It has earlier been stated that the
emphasis is on performance measures dealing wipiplisus, delivery performance,
customer service, inventory, logistics costs andtamer satisfaction in a SC
(Gunasekaran, et al, 2001).

In terms of the food service, the practicality oéasuring the performance of a food
service through systematic approaches to condigar gervice product in the customer’s
term to minimize the risk of customer dissatisfactas the moment of truth (Johns, et al,
1998).



Therefore, the adoption of a continuing, simpleljabde and rigours performance
measurement system linked to the business strategy key factor for successfully
measuring the performance of delivery lead tima food distribution SME.

5-Six Sigma and Lean

Six Sigma is a project, data and technology drigreality management tool and acts as a
business improvement strategy in order to imprineeltusiness competitiveness through
reducing the defects and improving customer — tegbrguality. In fact, Six Sigma has
two different dimensions including the business &machnical approach in which the
technical aspect as a systematic tool facilitales dompany to improve the business
profitability and this allows the company to set tontinuous systematic strategy. It has
been defined as:

“a disciplined method of using rigorous data gatigeand statistical analysis to pinpoint
sources of errors and ways of eliminating them’le{gjo, et al, 2001).

In a modern version of Six Sigma, quality alonghwgervice, availability, delivery
fulfillment and marketing should be considered.isltimportant when attempting to
integrate Six Sigma into SC.

Six Sigma is a process focused program and aimsnpvove the process through
systematic methodology. SCM is also focused ongm®es within SC. It has been argued
that the integration of Six Sigma with other confyanesive quality standards is practical
and could provide the best outcomes. (Raisingleral, 2005).

This has later been supported through the daily Sgma work in Samsung that Six
Sigma and SCM would be two pillars of business mwpment at Samsung. He also
emphasized that nature of SCM and Six Sigma isdémee where as process redesign or
improvement is involved in both (Yang, et al, 2Q07)

Six Sigma has a collaborative interaction with SC Balanced Score Card is a top
requirement for both to define the customer reqoéets and both focus on process
based business improvement. Benefits of Six Sigm&C are including the project
discipline, sustaining results, human resource ldpmeent and quantitative strength
(Yang, et al, 2007). So that it could be a gooditteuse Six Sigma in SC projects in
order to improve the SC metrics.

In respect to the Six Sigma implementation in sEryirocesses, the idea of using the tool
in service processes such as transportation artdbditon. He also indicated that
reducing the lead time and providing faster dejivas two customer value goals are
considered when selecting a Six Sigma project (Ant@006). This supports the idea of
using Six Sigma methodology to reduce delivery i for a food distribution SME.

However it has been argued that the Six Sigma rdetbgy may not always be
successful in a food service SME. (McAdam et aD40 A simplified version of Six
Sigma methodology along side its conceptual priesips suggested for this type of



business. It has been recommended that deeper stanaiding of the concept and
undertaking the most cost — effective approach ethodology in terms of training and
tools must be a primary focus in a service SME (s, et al, 2006). The idea of using
simplified Six Sigma where appropriate such as ifo@ service SME through basic
training, simple tools and laser focusing in prtgeand methodology stages ha been
unanimously supported by the academics. (Arthud42@ntony, 2005, Mortimor, 2006)

Lean Six Sigma for the services is a better approas business improvement
methodology in reducing the lead time. It maximi#es shareholder value by achieving
the fastest rate of improvement in customer satiisfa. Figure 2 illustrates the benefits
of lean Six Sigma.

The role of lean in SC through two lean charadiessof eliminating the waste and
striving for perfection has been earlier emphasigzuk, 1999). These two characteristics
can also be considered as Six Sigma features.hier dtand using simplified lean Six
Sigma can promote eliminating the weaknesses ofi eancept especially when is
applied in a food service SME.

Hence, this is acknowledged that using simplifiedsion of Six Sigma methodology and
in-house training embedded to a lean practice béllapplicable and appropriate for a
food distribution SME to manoeuvre in SC objectiwesgh as reducing delivery lead
time.
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6-DMAIC

Applying a step-by-step process based road magkey success factor in implementing
any Six Sigma project regardless of the size oe tyjpthe business. Initially, it has stated
that the major contribution of a process based adetlogy is to provide a simple and
robust mathematical model to calculate a perforrmamdex of a performance measure in
a SC network to deal with both tangible and inthlegperformance measures (Chan, et
al, 2003).

DMAIC (Define, Measure, Analyze, Improve, Contrafiethodology is the most

common structured problem solving road map in Sign@ which guides the

improvement process through laser focusing andshdigect the root causes of the
failure in any process. Table | represents theatharistics of each stage in DMAIC.



Six Sigma Steps Key Processes
Define Define the requirements and expectations of theoouer
Define the project boundaries
Define the process by mapping the business flow
Measure Measure the process to satisfy customer's needs

Develop a data collection plan

Collect and compare data to determine issues aonifals
Analyse Analyze the causes of defects and sources of iamiat

Determine the variations in the process

Prioritize opportunities for future improvement

Improve Improve the process to eliminate variations
Develop creative alternatives and implement enhdipéan
Control Control process variations to meet customer reqeéres

Develop a strategy to monitor and control the imprbprocess
Implement the improvements of systems and strusture

Tall&ey Steps of Six Sigma, Y H Kwak, et al (2008))

DMAIC could be one of the best methodologies t@pplied for process improvement in
a food distribution SME, while it is flexible innms of utilizing tools and techniques.
Accordingly, the simple tools in each stage of rodtilogy which are easy to use and do
not need the high level of training are the mogirapriate tools that can be adopted for a
service process in any SME such as food distriputibere the training facilities and
resources are limited. It has been confirmed tbatessimple tools could be used in a
service SME and they are not limited for any spesifage of DMAIC (Antony, 2006).

The following case study is on a UK based foodriistion company and is part of an

ongoing research program which has been conducteédl@monstrates a review of the
application of DMAIC methodology in delivery prose® reduce lead time.

7-Background

The company in this case study was a food disiobUBME in the north east of England
with a £ 5.5m turnover This company’s activitieslided: receiving and processing the
orders, invoicing, storage, loading and delivermgpducts to the food outlets. The
company’s products were distinguished in chilledzén and dry. The latter accounted
for nearly 60% of the products.

During this study, the warehouse has been relo¢atachew and bigger depot.

The company experienced problems with its delivprgcess. It received numerous
different complaints from dissatisfied customersaitaccounted for a potential annual £
100,000 customer loss.

In an attempt to reduce the number of complaims,dompany decided to employ the
DMAIC methodology.

The quality manager who acted as project managethi® study had a fare amount of
knowledge, experience and skill in Six Sigma cotedpols and techniques and also
project management comparable with Green Beltait 8te project. The quality manager
selected a very small team and trained them in teanking, data collection and data
analyses as a generic approach.



8-Methodology

The project structure has been organised by asgjgtifferent people in different jobs.
The scope of the project was to reduce the numbeoraplaints in the delivery process.
The first step in this stage was to conduct a SIRI@Qram in order to identify the real
and potential internal or external customers, thegiuirements for the delivery process as
well as inputs and outputs of the process. SIPC&Chigih level process map that includes
the suppliers, inputs, process, output and cust®m@eillustrated in Figure 3. Quality is

judged based on the output of a process and iowedrby analysing inputs and process
variables

| Suppliers | | Inputs | | Process | | Outputs | | Customers | | Requirements |
« Shop Floor  Loaded Van * Delivered « Takeaways « Right Product
Employees » Goods in the Goods « Restaurants « Right time
’-VIWarehouse Van T Finalized paper « Wholesalers « Right quality
anager « Driving . work
\p « Office « Right quantity
 Payments
evan Employees - Right payment
offloading * Signed, marked ght pay

« Credit

and checked Department

copy of invoices_

* Meet the

« Driver”
company Rules
« Time of delivery\‘x\

* Quality of
goods

Take the

Invoices - Finalize Drive off Take the
Drive off the Get to the Offload the paper work Van back

& Paper Depot }»4.‘ shop items and the " to the

work payment property home

from

office

Depends on the number of deliveries in one Run

FigB — SIPOC Diagram of Delivery Process

The team consisted of telesales and customer set®@mn members who collected the
customer’s statements in order to identify the ¥ the Customer (VOC). VOC is an
assessing process to service or product quality.CVg@ovides information that
demonstrates to SC stakeholders how better pr@hecservice quality management can
improve the performance of the whole chain (Mowat,al, 2001). The failure to
understand the words coming from the customer léadike failure in whole program,
particularly in a food business where the custosp€rception in quality is ambiguous.
The Balanced Score Card has been produced to caetjte customer’s vision.

The complaint database was then analyzed usingoP&teart in order to identify the
most important delivery related problems. Figurendicates that 50% of total delivery
related complaints for a period of four months vaasociated with the Late Delivery.
Therefore, the team confirmed that Late Deliverytie most important problem in
delivery process.
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Figure 4 — Pareto Chart to sdleetfocused problem

In the measuring stage, the existing process wapatband measured. The late delivery
to the shops was nominated as the Critical to @Quadriable (CTQ-Y). Therefore, the
defect was the late delivery. The data collectiovolved the identification of the key
measures and the sources to collect the data. Ddidevery sheets, productivity data
base and error data base in which the mistakesomplaints in each process were
entered were the key sources of the data in thgesfThe data was collected on a weekly
base. The tools used in this stage included thet®aChart, Histogram and Process
Sigma Level. The data for the number of total rtorseach route were collected for a
period of four weeks and the number of late deles=for each route (Delivery time >
average + 10%) was calculated.

The error database which had been produced thrtheglcustomer complaint database
was analysed to work out the key variables inflisgthe late delivery in different runs..
(Figure 5)
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Figure 5 — Pareto Chart on the variables

Figure 5 illustrates that the variable “spent loadime in the warehouse” has the highest
level of variables referring to the customer conmlaatabase. This was required to be
verified in further steps. The team decided to oedas much as possible the number of
causes for the defects.



In the Analyse stage the team calculated the gapelea the actual data and the target
value for each 11 specific route.

The scatter plot in Figure 6 indicates that the fpai@lmost all of the routes is quite the

same apart from one route. Therefore, this elirem#ihe possibility of the effect of any

specific route as the uncontrolled variables inupioy the defect, since the complaints
are all scattered within different routes and aelimited to that specific route.

13 A

11 A
y =-0.0318x +3.9182
9 R? =0.0008

© ¢

1 3 5 7 11

Route Number

kig 6- Scatter Plot on effect of run on the defect

The error dependency analysis as an Excel basedlat#bn was carried out to verify the
result of the Pareto analysis (figure 5) throughirstorming in this stage. The error
dependency score (table 2) was calculated by degigm table in Excel Spreadsheet.
This contained the routes as rows, the possibleceswof the defects as columns and the
number of defects for each route as another colurhe. Sum of the total number of
relations of each enabling possible source wasulzdéd and multiplied by the total
number of defects for each related route to delther dependency score. Then, each
source was weighed relying on the dependency sddre.three major causes with a
score of more than 400 were weighed as 9. The waifjthree indicates the scores
between 200 and 400 and the weight of one represiamiscores less than 200. The result
was the same as the result of Pareto Chart (Figjuiredicating the spent loading time as
the most important cause of the defect.

Route Possible
Delivery Route No Defect Sources

Too Too
Late Late Loading Too much many Traffic

Loading | afternoon | Time Much Travelling | Shops | Problems
Sheet Loading Distance
*

* * *

[
[ee]

Billingham

Bishop
Aukland

* *

*

Darlington

Distance

*
*L k| *| *

Hartlepool

Middlesbrough

Northallerton

Peterlee

[(o] [oo] N1 Kep] [O2] By [OV] I\N]

Redcar

*
*

Fh k| k| k| k| ¥ *| *| *| *
*

Stockton

e Ny
w|Bv|o|~]Blo|s|o|o

R
R|o

Sunderland

Error
Dependancy 255 455 902 88 39 455 324
(Sum of
Defect* Total)

Weight 3 9 9 1 1 9 3
Table Il — Error dependency table with the scamed weights




The possible sources (Xs) with the weight of 9 whed already been introduced by the
figure 5 and table 3 were selected to be furthedyaed through Cause & Effect XY
Matrix (Figure 7) as the variables (CTQ-Y) to idénthe possible sources of these three
elements reflecting the idea of narrowing the cause

Output Late Spent Too Many
Variables (Y's) afternoon | Loading Shops
Loading Time at route
Importance 6 9 3
Score (1 - 10)
Input/Process Table of Association Scores (X's to Y's) | Weighted
Variables (X's) Score

81
72
138
144
63
114
144
72

Bad Loading Planning

Bad Route Planning
Warehouse Layout

Staff Shortage

Late Morning Start

Number of Shops at each Run
Loading Method

Van Discrepancy

Late Depot leaving

144

99
135
108
162

Lack of Internal Communication

Warehouse Space

Goods In Delivery Distraction
Tonnage of Orders

Specific Occasions 9 9
Figure 7- Cause & Effect XY Matrix
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As it is shown in figure 7, the list of potentiaduses for the three major variables has
been generated to indicate the most critical caoktgee variables.

The variables and their potential causes (Xs) leen entered in the Cause & Effect XY
Matrix. The importance score for each variable difiaa how important the variable is
to the customer. The association/Effect scoreseémh X for the variables have been
entered after brainstorming in which the most as¢ed x with the variable gets scored
as 9 and then 3, 1 and with no relationship scOrethe six most weighted score causes
(Xs) which have been directly affecting the “LatpeBt Loading Time” have been
selected as the key sources for the defect to beséunl in further stages. These six
sources could be the potential causes for the thaeables which have already been
selected as the CTQ-Y for the delivery time. Howetlge selective causes must be more
focused to introduce the appropriate solutionsriprovement and implementation stage.
These six key causes included:

Poor Warehouse Layout

Staff Shortage

Poor Picking & Loading method

Lack of internal communication

Goods in Delivery distraction

Failure in Specific Days

Having identified the root causes of the problewsgible solutions were brainstormed with
the Telesales team, management team and exterstahwers to generate the best possible
solutions. It was decided that the solutions mestfdrused on internal solutions such as



sending the van earlier, which was directly affddvg the loading procedure. Focusing on
other areas required complicated flow of informatiand strong customer development
which was not practical at the time.

The affinity diagram was conducted to categorizedblutions and was analyzed to prioritize
the solutions. The categories in this stage were ‘thayout Utilization”, “Resource
allocation”, “Operation management” and “Route Sfthimg”.

Following intensive brainstorming with the wareheusnanager, drivers, and
management team for the different categories ofsthiations, the “layout utilization”

was selected as the best category to be focuseck #iinvolved less risk and more
consistency which it was associated with.

Therefore, the layout utilization not only is theosh valuable solution to reduce the
causes of the defect in this stage, but it is alirement for applying other bunch of
solutions. We can understand that how the layoiization is important for the
implementation stage of DMAIC in this specific poj. It is also clear that shifting the
operation to the new depot with its resources gade will require an appropriate layout
utilization to transfer this value down the lindnéfe fore, this solution will either directly
or indirectly have great impact on the efficiennythe delivery process and reducing the
CTQ-Y (Late delivery time). It had already been gesfed that improving the loading
process and layout utilization will potentially tex the delivery time and has been
prioritized as the solution since the other sohgiavere either dependent to this or were
not practical due to difficulties in resources, getdland complexity. Figure 8 represents
the category of layout utilization containing tlet bf possible solutions.

Layout Utilization
-Picking area for fast going items (A1)
- Racking system for dry goods (A2)
- Two doors operation (A3)
- Separate “Goods In” operation (A4)

Figure 8- Category of Layout Utilizationdaits containing as the best solution category
Then, analytical Hierarch process matrix has be¢mwbkere the number in ttherow andJin
column gives the relative importance@fas compared witkd;. The 1-9 scale has been used
to indicate the importance comparison of two sohsgias shown in figure 9.

Ail Ai2 Ai3 Aid

Al 1 5 5 7 1 5 s 7

A2l w5 1 13 s 02 1 0333 02

A%l w5 3 1 7 02 3 1 7

Adj 17 5 17 1 0143 5 0143 1

0.648 0.357 0.772 0.46
0.13 0.071 0.051 0.013
013 0214 0.154 0.46

0.093 0.357 0.022 0.066

w= [0.559 0.066 0.24 0.184]

Figure 9 — AHP selecting the most optimum solution



As figure 9 indicates, after analyzing the relasioip between solutions through

brainstorming and prioritization, the “Picking arfea fast going items near the loading
bay (Al) had the highest value in the “W” matrixdais the most optimum solution to

minimize the travelling time and consequently spgeatling time as the root cause of the
problem.

9-Implementation:

The implementation plan was carried out in twoet#ht stages. The first was process
redesign in which the picking area for the fastngoitems was designed. This led to
second stage which was “Early leaving of the vams’the Poka - Yoke” or mistake
proofing to minimize the chance of late deliverjefefore, the whole implementation is
the “Process Management” for the delivery processchv has happened through
“Process Re-design” in previous process (Loadimbg optimum solution was discussed
with the relevant people and it was decided to em@nt it in the new depot as figure 10
shows. . b " - -
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Figure 10- DesifrPicking area in the warehouse

Prior to implementing the “Picking Area” in the nalepot, the team decided to collect
the data by observing the loading time spent fehdaading/route for the period of five
weeks in the existing depot.

Then the data from another source called the Igatime data base containing the
qguantity of deliveries in each run, the total wejghe number of staff loading the vans
and the total time spent to load the van was caltetor a period of five weeks in order
to calculate the average loading time. Then thes miith the loading time more than
average plus 10% tolerance were summed to identisre the company is with regards
to this matter.

The number of defects was 168 loading/route out3@fL opportunities (Total
loading/route) in five weeks time representing 3dedefects/week and 1.44 Sigma level.
A loading index value was also been calculatechas/s below:

Li=T/Q*W*E
Where the “T"is the average spent loading time for all rout&3; is the quantity of

deliveries in each route, “W” is the tonnage ofheaoute and “E” is the number of
employees involved in loading the van indicatingtthhe less the Li, the better



performance. Li for the existing process and laywas calculated as 1.97. Minimising
this index value was the target of the team. Th&xnd E values are not changing in
big ranges among different routes and thereforg Wiéd not be determining value. T
value would be the determining value for this index

There was not a great deal of cost to allocateptbking area, since the management
team decided to facilitate the new depot and beydicking system. The total cost for the
dry goods racking which half of that has been uUsedhe picking area was £ 6,000. In
fact, the biggest cost contribution of this projees £6,000. The picking area has been
designed near the loading bay where the vans adetbin order to shorten the distance
between the fast going items and the van and caoesdy the travelling time as a Muda
in lean thinking. This implementation has been tpibfor five weeks to collect the new
data and verify it.

The picking area has been planned and drawn nealo#iding bay and the staff have
been trained to apply the “Trolley Picking” praetimn which each staff takes one loading
sheet which contains the required items and widhwery short space the staff collect the
items in dry and

Frozen picking area and leave the trolleys in tlagting area near the loading bay to be
checked (Figure 11 and 12).

Picking area for
dry good:

Figure 12 — Picking area near the loading bay hedwvaiting area for the trolley



10-Results and Discussion:

There are different variety of tools and technadsgwithin the different stages of
DMAIC methodology and their application dependstbe process, resources and the
people in the team. Table Il indicates the toald gechnologies that have been adopted
during this study in each stage of DMAIC.

Stage Tools & Technologies
Define Balance Score Card, Project Charter, SIPOC Diagram, Interview, Data Collection,
Pareto Chart, Affinity Diagram

Measure | Data Collection, Brainstorming, Histogram, Process Map, Process Sigma Calculation
X-Y Cause & Effect Analysis, FMEA Analysis, Scatter Plot, Pareto Chart,
Analyse | Brainstorming

Improve | Brainstorming, Affinity Diagram, Analytical Hierarch Process(AHP), Process Map,
Implementation Plan

Control Monitoring Chart, Process Sigma Calculation, Data Collection
Table Il — The appli€ools & Technologies of DMAIC in this study

Having implemented the five weeks pilot schemedaping the “Picking Area” near the
loading bay, the data collected in the period v fiveeks showed the number of defects
to be 80 loading / route out of 287 opportunitiepresenting the 20 defects/ week and
2.09 Sigma level. The average loading index val@es \also calculated as 1.13. The
calculation determines that the number of defecs veduced from 34 to 20 per week.
The Sigma level jumped from 1.44 to 2.09 which uicls a process is a huge jump and
the Li index was also reduced from 1.97 to 1.13caiihg that the spent loading time
was reduced through implementing the “Picking Area”

The verification analysis for the spent loading dirhefore and after implementing
“Picking Area” was carried out through “Paired Test” in 95% CI indicating the t-value
as 0.041 which is less than 0.05.

This will reject the Hand confirms that there is a difference between gets of data.
There fore, the “Picking Area” will be a verifiedlation to reduce the spent loading time
as a key root cause of the delivery lead time.

Having implemented this strategy, the number otamer complaints associated with
the late delivery has been reduced by 60% result@®% reduction in total number of
delivery related customer complaints and reflectiegrly £ 30,000 potential benefits for
the company which is substantial figure for a SMEhWE5.5m yearly turnover. Table IV
represents the actual benefits of this case stuthetindustry.

Before After
Improvement Improvement
Defect/Week 34 20
Loading Index Value 1.13 1.97
Sigma Level 1.44 2.09
Financial
Benefit/Anum -£100,000 £30,000

Table IV — Actual benefits of the programthie industry



These results have been discussed within the difféeams and it has been supported by
the top management team, warehouse manager’s arghdp floor staff’'s statement as
an effective solution to reduce the spent loadimg t

Management commitment and involvement in this mtojeas clearly obvious due to the
transparency in communication and management bgdfly the project manager and
discussing the potential benefits of the projecthie whole operation and profitability
within the company by the top management team.as$ wecided by the company to
implement this solution as a business strategyetuce the defect and improve the
customer satisfaction.

It has been identified that simplified systematic @ata driven analysis of the problems
through laser focusing on the key complaints inoadf distribution SME can have
dramatic impact on the total number of customerpdamts, since the number of data is
low and the quality perception is totally custordewven. It has also been a good internal
response and improved job satisfaction with thepodtaor employees, since there was a
better flow of goods through a lean based streamirte picking and loading practices
which resulted in an easier job for the staff. Ehéore, the SC operation has been
improved through a lean and Six Sigma DMAIC prazficllowed by reducing the lead
time and improving the internal flow of goods iretlvarehouse.

The responsible team has established the procedr@ssigned different individuals to

regularly monitor the data addressing the sperdihgatime and the number of delivery

related complaints reflecting the effectivenesstitd business strategy on the whole
objective of Supply Chain Management. The conthalrts have no means in this process
as the company is in the service industry and tleer® variable on means. In fact, the
extreme side of the normal distribution processthestargets of the projects to satisfy
the customer. There fore, the control chart has beplaced by the monitoring chart and

the recorded data with regular analysis to enswatthe operation is under control.

11-Conclusion:

DMAIC methodology and the Six Sigma concept aloidg $he lean practises will be the
beneficial approaches to reduce or eliminate defeca food distribution SME, if they

are simplified and laser focused through usingsingle tools and identifying the most
critical issue in each process. Using DMAIC withegration from lean thinking has

proven to be a successful practice in improving pBugChain objectives in a food

distribution SME through reducing the lead timelesn waste and a quality defect to
improve customer satisfaction. The root cause ef dafect was identified in loading
process in which a modification in layout utilizati (Designing “Picking Area” near the

loading bay for the fast going item) as a procesdesign resulted in reducing the
travelling time and spent loading time and consatiyalelivery lead time as the defect
in next process. This addressed a dramatic effe@tnproving customer satisfaction for
the business.
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