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webrERT About the presenter

John Darlington is the founder and managing director of Value Flow Consulting Limited, a UK based
management consulting firm with clients based around the world.

Flow helps customers improve their performance by using a combination of Constraint Based
Management & Lean Principles.

John worked for Honeywell Turbochargers from 1986-1999. During this time he held a variety of roles
including Finance Director and IT Manager of the OE site and Operations Director of the Turbocharger
Aftermarket. John Qualified as a Lean & Six Sigma Expert through Renault Institute and in Constraint
Management with Goldratt Institute.

As Kaizen Director of United Engineering Forgings, the largest independent Forging and Machining
business in the UK he led the systematic introduction of Lean Manufacturing across their 6 sites.

He combines application with teaching and became Head of Department for Business Science & Lean
and also Director of the MSc in Lean Enterprise at the University of Buckingham. He teaches modules
on Demand Capacity and Flow (DCAF) also Mapping. He has also developed Flow Accounting which he
describes as the “practical face of Throughput Accounting

John has been a guest speaker at APICS, and SAPICS where he won the Toyota Prize for Best New Idea.
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LA About this webinar

The webinar will cover the Demand Capacity & Flow (DCAF) Modules of the
MSc in Lean Enterprise course.

We believe strongly in “learning by doing” and so these modules are always
held on the sites of the students. We teach and then apply what we have
learnt as quickly as possible afterwards.

For Demand the audience will be introduced to FRED a forecaster

For Capacity the audience will be introduced to a rough cut capacity planner
and also a Scheduler

For Flow we will introduce the audience to some of the feedback we always
give the host site.
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FREDY FECONOMIC RESEARCH

COMONIC BATA | 100U FIO FEDERAL RESERVE BANK OF ST. LOUIS Search FRED

FRED: Economic Data Inf

Categories > Production & Business Activity

vr Total Business: Inventories to Sales Ratio usratio)

Observation Units. Frequency

Jun 2017: 1.38 (+ more)  Ratio, Monthly
Seasonally Adjusted

1Y | 5Y | 10Y | Max 1992-01-01 | to  2017-06-01

Updated: Aug 15, 2017

FRED -+ — Total Business: inventories to Sales Ratio

Ratio
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Shaded areas indicate U.S, recessions Source: U.S. Bureau of the Census fred.stlouisfed.org
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Forecasting & Inventory Planning Review
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i Why Make to Stock?

To maintain and improve Customer Service levels
where :-

Customer Requirement Time < Purchase or Manufacturing
Lead Time
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WERA Why Make to Stock?

Why would Customer Requirement Time be
shorter than Manufacturing Lead Time?

Insufficient Capacity to Make to Order due to
— Capacity consumed by changeovers

— Variable customer demand, short term peaks in demand
exceed capacity

— Seasonality
— Competitor Activity
— The list of reasons can go on and on.........
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;v Even though Inventory has a “Cost”

WEBINARS

e 7/ wastes
e Capital tied up

e Cost of storage
— Warehousing
— Handling
— Damage

e (Obsolescence
e Etcetc

There Is a bigger impact on the
Company
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;e Even though Inventory has a “Cost”

WEBINARS

e When we purchase or make the wrong
products at the wrong time they get in front of
products customers want to buy

e This results in lost sales opportunities and
extended lead times

e Proof?....... Less than 100% due date
performance by day AND finished goods stock,
maybe obsolete stock provisions
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Therefore in Production what we are
seeking to do is to align the capacity
better to demand; the natural result of
better alighment is more sales and less
inventory
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Stable Demand
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2000 Time Now

1000

0 24 232221201918 171615 1413121110 9 8 76 54 3 2 1 12 3 45 6 7 8 9 10 11 12
Demand History Forecast
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Batch Size/Production Cycle
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Variable Demand
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2000 Time Now

1000

24 23 22 21 201918 17 1615 14 13121110 9 8 7 6 54 3 2 1 1 2 3 45 6 7 8 9 10 11 12
Demand History Forecast
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g8 Inventory for Variable Demand
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 EXPERT The likely percent of cases within each
band

AT

68.26%

95.46%

/ 99.73% \
< o 5"

99.6937% e

mp——ld 99.9909439% :
L 99.999998% ‘|

Do we have a policy on the target level of
slefows  CUStomer service? (80%+ ?) | poEmE
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Inventory for Variable Demand
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Production
Lead Time
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EBI Data Cleansing

2000 Time Now
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24 23 22 21 201918 17 1615 14 1312 1110 9 8 7 6 54 3 2 1 1 2 3 45 6 7 8 9 10 11 12
Demand History Forecast
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2000 Time Now

1000
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Demand History Forecast
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EBs Marketing Intelligence

2000 Time Now

1000

0
24 23 22 21 201918 17 1615 14 1312 1110 9 8 7 6 54 3 2 1 1 2 3 45 6 7 8 9 10 11 12
Demand History Forecast
Valueﬂow+ E' THE UNMIVERSITY OF
& BUCKINGHAM




Safety Stock calculator

arget Service Level (percentage) Qg 5 09 5 99 5

1400

1200

1000

200

GO0 ——

Average stock (units)

400 ———

200 —

996 99 6 99 6 95 a5 a7

Target Service Level



Theory of Constraints Practitioners Alliance www.tocpractice.com

peg Requirements for an Inventory
Planning System
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e |dentify which products should be Make to Stock
(and which should not)

e Forecast Accurately to minimise Unpredictability of
Demand

e Calculate safety stocks based particularly on :-
— Desired Customer Service Level
— Unpredictability of Demand

valueflow™
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Type Description
Normal Continuous history with relatively high volumes, can be

forecast with confidence

Erratic Intermittent history with medium to high volumes, can be
forecast with reasonable confidence

Lumpy Very intermittent history with medium to high volumes, can be
forecast but with limited confidence. Preferably not made to
stock

Management Very intermittent and unpredictable demand. Should not be

Control made to stock

All Demands No demand in the last 12 months

Zero

vaN%Wow+ No demand prior but last 4 periods with demand —

BUCKINGHAM
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Demand Classes

Demand Analysis Demand Analysis
450 419 50.0%
400 45.0% 4315
350 40.0%
E}I
100 35.0%
74
5 338 30.0% 12
25.0% :
200
163 ;
e 153 20.0% 16.8% i5.7%
15.0%
o 10.0%
29 10 5.0% 1.0%
MNormal Erratic Lumpy Man Control New Mormal Erratic Lumpy Man Control New
Demand Analysis
L5000 Demand Analysis
13946.032 20.0%
14000 A 654.8%
74
12000 EU’. S0
o
10000 50.0%
2000 40.0%
6000 30.0%
4463.47 20.7%
4000 20.0%
178179 3
2000 1189.146 10.0% S3% 5.5%
136.114 - 0.6%
; H m o m
Normal Erratic Lumpy Man Control New Normal Erratic Lumpy Man Control MNew
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e Normal Item 00719

180000 007190
Target Service Level 97.00

160000 Review Time 7

f\ Lead Time 7

Demand Class Normal

140000 Seasonality Non-seasonal ltem F-Value 0.894
Trend 0 Motrend Criterion 272
Outliers No outliers

120000 Standard Deviation ~ 25218.03
Variability 0.47 Unexceptional
L] Obsolete?
100000 :
[\ Average Demand 53560
\ Cycle stock 5147
J Safety stock 28266

\ w
*. Average stock 34412
\ Av Dem in Cov Per 24585

80000 r\

60000 +—=—-~

= .;
RN
W N | - |
40000 -  ——

\ | " \
\ | “~. Sales

Year 1 Year 2

Order level 52851

20000 - Month 1 59842 46945
\f Month 2 28089 7813
L Month 3 87029 72023
0 MM H—H—H——H—H——H——H——H—X Month 4 56035 60071
— 77— ——————7————T——7———— Moeith & 60963 sy
12 3 4 5 6 7 8 9 10 11 donfg 14 15 16 17 18 19 20 21 22 23 24 Month & 62950 9655
Month 7 53527 108162
Month 8 92432 72742
| —a—Year 1 —=—Year 2 Forecast —»— Lower Confidence Limit —=— Upper Confidence Limit | Month 9 153529 37605
Month 10 105803 44595

Month 11 100506 43281 Confidence Limit

Month 12 79125 27409 Forecast Lower Upper
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il Normal Seasonal Item 002391

400000 - 002391
Target Service Level 97.00
350000 = Review Time 7
[ Lead Time 7
/ Demand Class MNorrmal
300000 . ",‘ Seasonality Seasonal ltem F-Value
I\ | Trend 0 Notrend Criterion
~ /' | Outliers No outliers
250000 7 = R f Standard Deviation 4715149
/ \ [ | Variability 0.25 Unexceptional
\ =‘ q' Obsolete?
o
200000 y
2 Average Demand 183015
¢ /\ Cycle stock 15334
150000 X Safety stock 48762
Average stock 64095
Av Dem in Cov Per 61334
Order level 110096
100000

N

Sales
Year 1 Year 2

0 T T T T T T T T T T T T T T T T T T T T T T T Month 1 137476 65206
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Month 2 152476 159611
Month 3 198436 265136
Month 4 136870 247163
-50000 - Month 5 151992 171877
Month Month 6 88706 78776
Month 7 s 150603
Month 8 179328 285478
I —m—Year 1 —=—Year 2 Forecast —»— Lower Confidence Limit —*— Upper Confidence Limit Month 9 146705 97867
Month 10 161801 296219

Month 11 179779 210349 Confidence Limit

Month 12 181287 333934 Forecast Lower Upper
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el Normal Iltem with Growth 044558

WEBINARS

600000 - 044558
Target Service Level 97.00
Review Time 7
Lead Time 7
500000 e
Demand Class Norrnal
Seasonality Non-seasonal Iterm F-Value 0.927
Trend 1856139 Positive tre Criterion 272
Outliers No outliers
400000 Standard Deviation 4842175
Variability 0.24 Unexceptional
Obsolete?
/ Average Demand 201882
@wm Cycle stock 23167
- Safety stock 44165
Average stock 67332
4 Av Dem in Cov Per 92667
‘,‘ Order level 136832
200000
[
100000 Sales
Year 1 Year 2
Month 1 70350 52360
Month 2 56210 33320
Month 3 14140 66640
0 \/ Month 4 23800 0
T T T — W T T T v A T T v T T T T T T T T T Month § 0 71190
1. 2 3 4 5 6 7 8 9 10 11 Honlg 14 15 16 17 18 19 20 21 22 23 24 Month 6 28560 47600
Month 7 57120 98420
Month 8 76020 45500
| —=—Year 1 —s—Year 2 Forecast —»— Lower Confidence Limit —=— Upper Confidence Limit l Month 9 56000 159390
Month 10 61880 128520
Month 11 a 229670 Confidence Limit
Month 12 128380 264880 Forecast Lower Upper
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i Erratic Iltem 006452

250000 - . 006452
Target Service Level 97.00
Review Time 7
200000 Lead Time 7
] Demand Class Erratic
[\ Seasonality Non-seasonal ltem F-Value 114
[ iteri 7
150000 . Trer.u:l 0 Notrend  Criterion 272
\ Outliers No outliers
Standard Deviation 57588.43
" n \ Variability 0.78 High Variability
¥ 7\ f \ Obsolete?
100000 A | VAR . -
| |\ /| u
g [ [ ) ’ Average Demand 73474
R [ Cycle stock 8432
Safety stock 72862
50000 Average stock 81313
Av Dem in Cov Per 33726
Order level 106608
0
e = x Sales
-50000 1 Year1  Year2
Month 1 70554 14256
Month 2 18282 17612
Month 3 23760 0
Month 4 20160 10382
~100000 Month 5 47916 0
Month Month 6 30078 0
Month 7 0 70818
Month 8 101904 93984
| —a—Year 1 —=—Year 2 Forecast —»— Lower Confidence Limit —=— Upper Confidence Limit Month 9 0 TE778
Month 10 4752 84744
Month 11 94644 175795 Confidence Limit
Month 12 84282 97322 Forecast Lower Upper
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nEBA Lumpy Item 026073

026073

n Target Service Level 95.00
| Review Time 7
/ \ Lead Time 21
Demand Class Lurnpy
‘ Seasonality Nor-seasonal ltern F-Value 0.626
Trend 0 Notrend Criterion 272
Outliers No outliers

Standard Deviation 2539.21

Variability 182 High Variability
A Obsolete? Item is probably obsolete
Average Demand 1398
Cycle stock 61
! 5179

Safety stock
Average stock 5340
Ay Dem in Cov Per 1283
| B Order level 6452

i1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Sales
Year 1 Year 2
Month 1 0 0
Month 2 5038 o
Month 3 2513 5040
Month 4 8807 1}
i Month 5 22312 i
Month Month & 31709 0
Month 7 1428 5607
Month 8 15098 5126
—a—Year 1 —a—Year 2 Forecast —»—Lower Confidence Limit —#— Upper Confidence Limit Month 9 18643 0
Month 10 4372 1]
Month 11 0 0 Confidence Limit
Month 12 0 0 Forecast Lower Upper
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nEBA Management Item 049295

043235

: Target Service Lavel 37.00
Heview Time 7
Lead Time 7
Demand Class Plaragement Contral
Seazonalily F-Value
Trend 0 Motrerd  Criterion
Dutliers Mo ouliers
400000 — : Standard Deviotion 539241
Variability 29 High Vanaality
Obsolete? lterm iz probably obeclete
. Average Demand SE0E3
@mm | Cucle stock BN
Safety stock 254434
Average slock ZB0755
Av Dem in Cov Per 25204
Order level 2raTe
200000
100000 . Sales
! Year 1 Vear 2
/ Month 1 42 o
| Month 2 o o
\ Month 3 [1] il
| \ Monith 4 [1] ]
0_ _'_l_'_nl"'l=l=l=|=l'-|-"| L T L] Al T Al L T T Al T Al Mﬂfllhﬁ G D
1 2 3 4 56 B 7 8 9 10 1 Japifg 14 15 18 17 18 19 20 29 22 23 24 Morth & 0 852411
Morth 7 1] 0
Marith 8 0 P
i -#—Year 1 &—Year 2 Forecast —=— Lower Confidence Limit #— Upper Confidence Limit ] Month 9 1] ]
Monith W0 a ]
Month T [1] o Confidence Limit
Month 12 0 0 Forecast Lower Upper
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o Calculations

 Target Service level

* Average demand

e Std deviation of demand*

 Min order quantity

e Lead time

 Review time

* *Can be split for seasonality and volatility
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Some organisations with which we have

worked

e Assa Abloy (The World’s leading lockmaker)
e Royal Mint (Commemorative and Circulating coins)

e Johnston Sweepers (The largest manufacturers of Road Sweeping
equipment in the world)

* Yanfeng Auto Interiors (The World’s Leading Automotive Interiors maker)
e Klenk Holz (Very large German Sawmill)

e (Catnic (Part of Tata steels)

e Forbo Flooring (Carpet Tiles)

e Skretting (Fish food manufacturer on an industrial scale)
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Typical Results
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el Aftermarket Performance
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1107

1057

100

95

90

857

OTIF

754
704
657

60

55

Mean
L

80

OTIF

e

I ¥
[%a] W

Jul-2074

Bay-2015-
]
Brac-2015

T
Fe- 20151

3 3
Month
Jun-2014 Fab-2015

10326 UCL 96,91

8350 Mean 3183

6374 KL 3676
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Days Inventory

3007
2801
2604 fossessmesssssmesssssmssssssmedesssmensennmenennn:
240
220
o
£ 200
g
= 1804
=
=
1604
140
1207
1 S e eSS
SOI 1 ] 1 ] ] L] 1 ] 1 ] L] 1 1 1 ] 1 ] L] 1
Month
Jun-2014 Feb-2015
ucL 26218 UCL 208,82
Mean 18238 Mean 168.92
LcL 10258 LCL 129,02
\/a|ueﬂow+ THE UNIVERSITY OF
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OTIF Inventory Inventory AbEGRitE Days Days Days
Comparison OTIF Jun 14 to OTIF Jun 15to Better/ Value £000s Value £000s saving Inventory Inventory Inventory
Period Jan 15 Jan 16 (Worse) Jun 14 to Feb 15to £000s Jun14to Feb15to Better/
Jan 15 Jan 16 Jan 15 Jan 16 (Worse)
Jun 14 vs Jun 15 80.7% 91.6% 10.9% £3,076 £2,942 £134 136 152 (16)
Jul 14 vs Jul 15 73.1% 94.0% 20.9% £3,267 £3,033 £234 178 164 14
Aug 14 vs Aug 15 85.5% 91.5% 6.0% £3,268 £2,951 £317 193 176 17
Sept 14 vs Sept 15 80.1% 90.6% 10.5% £3,399 £2,975 £424 173 171 2
Oct14 vs Oct 15 88.0% 89.6% 1.7% £3,412 £2,895 £517 151 177 (26)
Nov 14 vs Nov 15 85.1% 92.6% 1.5% £3,476 £2,909 £567 203 151 52
Dec 14 vs Dec 15 81.9% 90.9% 9.1% £3,532 £2,962  £570 229 177 52
Jan 15 vs Jan 16 92.8% 92.1% (0.8%) £3,428 £2,986  £442 196 194 2
Improvement 8.2% £401 12
\/a|ueﬂow+ THE UNIVERSITY OF
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wES AR, Assa Abloy Results

The Final (?) Finished Goods Map

Ansumptions Uneveness
Avarsges
Awerage Finishad
Fimished Goods
Goods Imeeniory Trwerall
Inventory fast 3 Saving | Wir Target
owerall in  months in  [Additions] Drder Lead Review Servics
S odircs Days Days £ aty Time Time Lavel OwerE's Upderfs MNett£3

LK MEHLIF 51.24 5500 =20 152 Hi ¥ T oh 1,148 195 (H2H 0435 = 152
FACTORED 2 2048 BT 100 28 ¥ o] R K B LR T i BT B T L Tl
FACT_PACK_L 5623 233 (O 5E0) i 14 T oh T 451 £30E 37y 15 Ea5)

ack foln 1
Grand Tola 14737 15212 £4.750.514 B 533 706 2 & i:f.'-"il'
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i Tata Catnic

The Team Demgnmg the Kanban System
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Actual Results more Sales with less Inventory

Productvity May 06 to Sept 06 E000"'s Fleces

Sales lncreass [Productivity) 422 17948
Inventory Decreass Productvity)
Raw Kat=rial 271
Finishod Goods 184
Total 55
| Eanban
Cperalng Expsnes Increass (777) 45
o —3|
| frheduley “

valueflow™
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Forecasting is hard.....some of
the best people have got it
spectacularly wrong

valueflow™
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g Not everyone appreciates what
forecasting means...

" | don’t make predictions.
| never have, and | never will."

The Rt. Hon. Tony Blair

"I have made good judgements in the past.
| have made good judgements in the future."

Governor George W. Bush, Jr.

V&]UQﬂOW+ THE UNIVERSITY OF
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489 Some long-term forecasts...

EXPERT
WEBINARS

"Computers in the future may weigh no more than 1.5 tons."
- Popular Mechanics, forecasting the relentless march of science, 1949

"There is no reason anyone would want a computer in their home."

- Ken Olson, president, chairman and founder of Digital Equipment Corp.,
1977

"This 'telephone' has too many shortcomings to be seriously considered as a
means of communication. The device is inherently of no value to us."

- Western Union internal memo, 1876

"We don't like their sound, and guitar music is on the way out."
- Decca Recording Co. rejecting the Beatles, 1962

"640K ought to be enough for anybody."

-- Bill Gates, 1981
Valueﬂow+ THE UNMIVERSITY OF
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mag ...and some we can’t check yet

EXPERT
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"The future will be better tomorrow.” - Governor George W. Bush Jr.

"We are ready for any unforeseen event that may or may not occur.”
- Governor George W. Bush Jr., 9/22/97

\/alueﬂOWJ’ THE UMIVERSITY OF
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We can learn from the experts
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"If history repeats itself,

| should think we can expect This is the fundamental
the same thing again” pr/pap/e b_eh/nd stat/'slt/ca/
- Terry Venables, former England time-series forecasting

soccer team manager

"Well, either side could win it... Properly reflects the
or it could be a draw.” uncertainty of the
- Ron Atkinson, sports commentator forecasting process

"Never make forecasts...
especially about the future."
- Samuel Goldwyn

\/a]ueﬂOWJ" THE UMIVERSITY OF
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i Sometimes we need to be
reminded of the obvious.

“I hope that the ambitious realise that they are
more likely to succeed with success
as opposed to failure” - George W. Bush Jr.
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What every German used to know before the “Euro”: the

EXPERT . o
WEBINARS Gaussian or normal distribution

LV
AY7831976K1 E
L
0 o
O
el
=)
L
[
d
=
L
N
Dnattche Porrsihaysd
F-.1.-i.‘--"!r-._‘:::-1 e il -
i .Fq:l?l!.‘ Fa"wi s
Valueﬂow+ i! THE UNMIVERSITY OF
TLECRILY & BUCKINGHAM




