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Dan Laplain 

4 April 2012 

Lean Six Sigma 
A brief overview of this CI methodology 

Why LSS works 

• Customer focus 

• Data and facts 

• Project approach 

• Methodology/tollgate 

• Defined Roles and Responsibilities 

• Many tools are easy to apply 

• DOES NOT REQUIRE A BUS LOAD 

OF STATISTICIANS 
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Not a matter of ‘either or’ 

• Don’t have to decide between Lean or 

Six Sigma 

• Three main types of project 

• SOP/control plan projects 

• Eliminating waste using Lean tools 

• Variation reduction statistical tools 

• Early projects are typically SOP = 

eliminate tribal knowledge 

 

DMAIC - Lean/Six Sigma 

Five phase methodology 

1. Define 

2. Measure 

3. Analyze 

4. Improve 

5. Control   
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Define Phase 

1. Charter 

1. Problem statement 

2. Objectives 

3. Scope 

4. $ 

2. SIPOC 

3. Customer CTS 

4. Association matrix 

5. Process performance measures 

6. Tollgate review 

Measure Phase 

1. Process capability and control 

2. Process map = type of project 

3. Cause and effect 

4. Lean tools? 

5. Process risk/controls - FMEA 
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Analyze 

1. What are the critical input variables 

2. What is the final analysis of the current situation? 

3. What does your business and the VC look like in the 

future?  

4. Measure and manage change in your business and 

the chain 

Improve 

1. Design and implement the new process 

2. Organizational change and communications 
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Control 

1. Documentation and control plans 

2. Establish effective communication  

3. Training: requirements and programs 

4. Key Performance Indicators (KPIs) 

5. Implementing reporting processes 

6. Post implementation review  

7. Ongoing management practices 

Prioritizing Alternatives

Do it soon

Difficulty

Low High

L
o

w
H

ig
h

Im
p

ac
t

Do it now

Do it later

Setting Priorities 

Action Log vs. Project Charter? 
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Your Process 

What factors impact  
how inputs  

are transformed  
into outputs? 

The customer / consumer 
defines quality and value by: 

What inputs are required to meet 
the requirements expected by your 

existing / potential customers / 
consumers? 

Product flow through the chain 

Focus on gathering information from the customer/consumer,  
to manage the process more efficiently and effectively 

Everything is a Process 

The more you understand those processes, the more 

opportunity to improve. Y= f (Xs) 

Define Phase 1 - Charter 

• Problem statement – what, when, where, who 

» Don’t describe the symptoms 

• Objectives 

» Need some basic data 

• Scope 

» Don’t set off to boil the ocean 

• $ 

» What is the problem costing, or the cost of doing 

nothing different 

» How much of that $ can you recover 
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SUPPLIER(S) 

 
INPUTS 

 
PROCESS 

 
OUTPUTS 

 
CUSTOMER(S) 

 
·   Industry 

·   Grower 

 

·   Varieties 

·   Density 

·   Irrigation 

·   Spraying 

·   Pruning 

·   Thinning 

·   Age of Trees 

Orchard 

Husbandry 

 

·     Size 

·     Volume 

·     Colour 

·     Quality 

·     Packer 

·     Retailer 

·     Consumer 

·   Grower 

 

·   Pressure 

·   Brix 

·   Acid 

·   Colour 

Pre-Harvest 

Testing 

 
·     Quality 

·     Shelf Life 
·     Packer 

·   Grower 

 

·   Training 

·   Supervision 

·   Safety 

·   Ladders 

·   Maturity Testing 

Picking 

 
·     Quality 

·     Volume 
·     Packer 

·   Grower 

·   Packer 

 

·   Handling 

·   Picking Rate 

·   Cool Chain 

Post Harvest 

 
·     Quality 

·     Storage 
·     Packer 

·   Packer 

 

·   Cool Chain 

·   Fruit Quality 

·   Equipment 

·   Training 

·   Rate of Pack 

·   Grower Interest 

Grade and Pack 

 
·     Volume 

·     Quality 

·     Reports 

·     Retailer 

·   Retailer 

 

·   Time in Storage 

·   Cool Chain 

·   Demand for Fruit 

·   DC Practices 

·   Receipt 

Inspection 

Retailer DC 

 
·     Volume 

·     Quality 

·     Schedule 

·     Retailer 

·   Retailer 

·   Consumer 

 

·   Produce 

Standards 

·   Display Size 

·   Demand 

Retail Produce 

Department 

 

·     Volume 

·     Margin 

·     Customer 

Satisfaction 

·     Consumer 

Define 

phase 2 

Peach 

SIPOC 

Define phase 3 - CTS Tree 

Peaches

CTS Tree

Q uality Package Price

Can see a ll the 

fru it

5

G ood shelf life

10

Recyclable

3

W ill fit in  the fridge

5

G ood value 

proposition

8

Low  spoilage

9

Easy to carry

7

Know when ready 

to eat

Safe

10

Juicy

8

Sweet

8

Easy to cut/peel

4

N ice colour

6
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Define phase 4 - Association Matrix 

  

 
CTS 

Attributes 

 

CTS 

Safe

  

CTS 

Juicy 

CTS 

Sweet 

 

CTS 

Easy to 

Peel/cut 

 

CTS 

Nice 

Colour 

 

CTS 

Etc… 

 

Total 

 

  

 
Score 

 
10 

 
8 

 
8 

 
4 

 
6 

 
  

 
  

 

Value 

Chain 

Activities 

 

Seed 

 
 

 
  

 
  

 
  

 
  

 
  

 
 

 
Pre-Harvest   

 
  

 
  

 
  

 
 

 
  

 
 

 
Picking 

 
 

 
  

 
  

 
 

 
  

 
  

 
 

 
Post-Harvest 

 
  

 
  

 
  

 
  

 
  

 
  

 
 

 
Distribution  

 
 

 
 

 
 

 
  

 
  

 
 

 
Retail 

 
  

 
  

 
  

 
 

 
  

 
  

 
 

 
Total 
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If we consider just one 

critical attribute, there is 

significant opportunity to 

increase consumer 

satisfaction. 

Define phase 5 - Data Collection Plan 

In order to obtain meaningful data you need a Data 

Collection Plan addresses the following questions: 

1.      What do you need to know? 

2.      Where will you measure it? 

3.      What is the unit of measure? 

4.      How many do you need to measure? 

5.      How long do you need to measure for? 

6.      Who will collect the data? 

7.      How will they take the measurement? 

8.      Do they know how to take the measurement? 

9.      How will they record the measurements? 
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Define Phase ‘tollgate’ review 

• Have all steps been properly 

completed? 

» What are the remaining actions 

• Is this still a project or ‘JDI’? 

• What are our conclusions? 

• Are we OK to proceed with the next 

phase? 

Measure Phase – step 1  

PROCESS CAPABILITY CHART of OUTPUT 

15000120009000600030000

LSL Target

Process Data

Sample N 65

StDev (Within) 3719.13785

StDev (O v erall) 3793.15741

LSL 10000.00000

Target 15000.00000

USL *

Sample Mean 8126.16923

Potential (Within) C apability

C C pk 0.45

O v erall C apability

Z.Bench -0.49

Z.LSL -0.49

Z.USL *

Ppk

Z.Bench

-0.16

C pm 0.21

-0.50

Z.LSL -0.50

Z.USL *

C pk -0.17

O bserv ed Performance

PPM < LSL 707692.31

PPM > USL *

PPM Total 707692.31

Exp. Within Performance

PPM < LSL 692811.24

PPM > USL *

PPM Total 692811.24

Exp. O v erall Performance

PPM < LSL 689347.93

PPM > USL *

PPM Total 689347.93

Within

Overall

FJ Line Capability Analysis
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Measure Phase – step 1 

Control chart of output 
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I-MR Chart of before

Measure step 2 - Peach process map 
  

Grow fruit 

including 

peaches

Densities = 

Medium and 

low

>50 acres is 

a large 

operation

Pruning

Fertilizing

Nutrition

Irrigation

Thinning

Picker training

Peach 

growers 

PICK

Mainly stagger 

pick
A

Freestone 

Peaches are ready 

to pick

· Husbandry processes 

vary – esp. thinning

· Little networking/

sharing of information 

between growers

· No strong views on best 

practiceVarieties =

Few new 

varietiesIndependent 

growers

Sell through 

independent 

distributors

Co-op 

members

Sell through 

co-op or 

independently

Spraying

· Completion of tree 

census will provide 

visibility of growers by 

acreage by variety by 

age of tree

· Region used to grow 

clingstone peaches -

trees now being pulled 

out - replaced primarily 

by freestone varieties

· Pickers include casual 

labour – 

· Some growers 

‘involved’ others ‘hands-

off’

Full interaction, grower type, variety and orchard processes

No testing – decision to pick 

is subjective

Pick may be staggered, 3 to 

4 passes over ~10 days

Variety, size and ripeness 

vary by day and operation

Decision to pick can be 

driven by demand = hard 

fruit
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Peach process map (2 of 3)   

A Pick 

Place in field bins

Grower size

Some place in bins 

Many use waxed 

baskets

Some growers 

water cool to 

remove field heat

Some growers separate out 

by variety

Place in cold shed
Load into 

refrigerated truck
Move to packer

Not all growers 

have access to 

cold chain

Move to packer in 

van or truck

Large scale growers ~ 6

Small farm operations = many

Varieties may or may not be 

separated

Distributor / 

shipper sends 

daily requirements

Peaches are 

graded and 

packed

3l baskets or 25lb 

cases

Peaches are 

shipped to 

distributor or 

shipper at end or 

day

· Elapsed time out of cold 

chain varies by grower 

and packer

· Varieties are not 

separated by packer

· Peach size will depend 

on what is being picked 

that day

· 1.5 litre netted punnet 

being tested in 2009

Distributor or 

shipper ships to 

retailer DCs 

B

Ripeness and shelf life of 

peaches likely not known

Peaches from all growers 

are mixed into same lots

Time from pick to 

cold chain varies

Grower packs 

on the farm

Many pack houses, together 

handling 000's tons of fruit, 

operate without any standard 

operating procedures. Results in 

inconsistent performance.

Time from pick to 

cold chain varies

Visual cull of 

defective fruit

Basic sizing 

equipment

Size based on 

weight or diameter

Peaches packed in 

3l baskets, 6 to a 

master

Some growers 

stamp number on 

handle

if packed on farm

No

Yes

Store delivery may include 

peaches from more than one 

grower

Peach process map (3 of 3) 

B DC receives

Receipt inspection 

report??

DC puts away
DC selects store 

orders
DC ships to store

In store produce 

dept processes

Consumer 

purchases

End

May ship to store immediately on receipt

· Consumers want ripe 

peaches

· Retailers want long 

shelf life peaches

· Produce process varies 

from store to store

· Low to no visibility of 

spoilage

· Grower has no 

information as to what 

consumers want

· Growers respond to 

what retailers tell 

packers

· Retail volume ~15,500 

tons/year

· Large DCs place in cold 

chain as and where 

space is available

· Retailer may purchase 

from Ontario Food 

Terminal if short

· Small retailers purchase 

daily due to low shelf 

life
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Measure phase step 3 – Cause and 

effect 

Below Target Shift

Production

Machinery / Equipment People

Methods Materials

Trim Saw Tearing

High Speed Corner Failure

Score Saw Setup

Press Alignment

No trouble shooting

Procedures

Excessive Packaging time

Wrong Product in Live Bottom

Waste Handling Procedures

don’t exist

Work Pace not

Clearly Defined

Training Inconsistant

Leadership does not

communicate priorties

Blocks are too Dry

Excessive Dimension Variation

Wide Width Blocks

Cup

Page 1

Fingerjoint Line Cause & Effect Matrix

Six Sigma Measure Phase

Blue circles are potential x’s 

Red circles are quick hits 

Measure phase step 4 – apply lean to 

waste 
T Transporting material or product  

 further than necessary  

I Carrying Inventory of finished goods,  

 raw material or work in process  

M Unnecessary Motion of people and machinery  

W Waiting for material, equipment, maintenance 

 - not producing when you should  

O Over producing 

 - making more than is required = inventory  

O Over processing – making it better than is required  

D Defects leading to scrap, rework,  

 downgraded product and operating losses  
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Measure phase step 5 - FMEA 
inadequate 

grading reports 

and feedback to 

grower

8 most 

grading 

and 

packing is 

done on 

the farm. 

Very little 

data 

maintained

. None 

shared

9 576

Post harvest 

processing

Inadequate

 cold chain

Retailer 

shrink ~3 x 

imported 

fruit. 

Variation in 

consumer 

experience

8 Significant 

variation in 

(and/or lack of) 

cold chain 

stresses fruit and 

reduces shelf life

9 None 10 720

Grading and 

packing

variation in 

quality of 

peaches, 

equipment, 

training and 

standards 

variation in 

quality of 

peaches 

packed, 

ripeness,sh

elf life, 

visual 

appeal and 

customer 

satisfaction

8 variation in 

orchard 

husbandry and 

picking decisions

8 No 

standard

 approach 

or required 

controls

9 576

Variation in 

investment and 

type of 

equipment

6 large 

packer 

operations. 

equipment 

is adequate 

for purpose

4 192

inadequate 

grader/packer 

training

2 Training

 is 

generally 

adequate

2 32

grader/packer 

fatigue

2 Process is

 largely 

automated 

- therefore 

likely not 

an issue

2 32

Retailer 

distribution 

process

inappropriate 

receipt 

inspection 

criteria and/or 

inadequate 

product 

handling

good loads 

rejected/bad 

loads 

accepted. 

Good 

product is 

spoiled

6 Lack of 

inspection 

standards and 

training

4 Dedicated

 and 

experience

d personnel

5 120

Poor internal 

handling 

processes

3 Retailers 

own 

product 

and are 

accountabl

e for losses

2 36

Retailer 

produce 

department 

inadequate 

storage, 

handling and 

display 

maintenance

High rate of 

shrink, 

consumers 

walk on by, 

low margins

8 Lack of 

standards and 

inconsistent 

produce dept 

practices

8 lagging 

indicators, 

sales are 

down, 

displays 

look poor, 

shrinkage 

is high

9 576

A simple ‘nine box’ FMEA 

Im
p
a
c
t 
o
f 
F

a
ilu

re
 

Probability of Failure 

low med high 

low 

med 

high 


