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OEvery morning in Africa, a gazel

outrun the fastest lion or it will be killed. Every morning in Africa,

a lion wakes up. It knows it must run faster than the slowest

gazelle, or it will starve. It doesn't matter whether you're the lion

oragazelleewhen the sun comes up, Yyou
A Christopher McDougall, Author
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Course Qutline

The case for KPI management

Continuous improvement methods and the KPI process

Selecting and defining KPIs
Milling KPIs

Bringing it all together

iaom
What would you like to learn from this course?
A.
B.
C.
iaom
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My Objectives For You

Appreciation of continuous improvement (Cl) concepts

Knowing WHAT to measure, or what NOT to measure

Knowing HOW to measure (calculation, frequency, data sources, precision)
Develop communication strategies Z leading to better results
Understanding of the milling process

Identify performance opportunities and how to financially justify investment

S\
1aom
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Develop corrective action strategies

We are on a virtuous mission!

a,f ou do yo
be bettef,

and eat better

Roy Loepp, Seaboard,
IAOM President (20;:-16)
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The case for KPIs -
A basis for
continuous
Improvement

Roy Loepp

07 -December, 2025
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Learning Objectives:

Continuous Improvement(Cl) Z the case for
KPI management

AThe monetary value of certain milling KPIs
l ACI Systems

AThe pillars of CI

A° GAgHe OADAGDY AEEU\\\“ Gé
laom
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Does your company view
manufacturing as a
competitive advantage or a

necessary evil?

Manufacturing can be

A Achieving results beyond standard

A Maintaining consistency keeps manufacturing from being a
limitation to sales

A World-class performance puts you at an advantage to other
companies

A Lesser manufacturers will be at a severe disadvantage when
times get tough

A When times are good, world -class performers are more likely \..\..\“
to capitalize on the opportunity 1aom
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What would 1.00% loss in extraction cost your business?

R;’

What would 1.00% loss in extraction cost your business?

Do you know your:
A Wheat CostZ 2,376/90kg or  26,400/T  (sz7andsao0)
A Value of the By -product/Offal Z 1,100/50kg or  22,000/T  (ss2s0andszs0)

A Variable cost of production for flour Z 154/50kg or  3,080/T (s17sandsas)

R;’
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What would 1.00% loss in extraction cost your business?

- For a 500T mill, running 312 days/yr, 1% extraction reduces wheat by
2,000T

- 2,000T of wheat, less the by -product credit can be 8.8million/yr
( 26,400/T wheat less 22,000/T by -product)

- BUT, you also save variable costs Zsay 4,6 million/yr ( 3,080/T
variable manufacturing costs x 1,500T flour)

Therefore Z 13,420,000/year benefit  @szso

- OR, if your mill is at capacity, you ALSO can add 1,560T of flour sales
for almost NO cost Z another 34 million/yr! “
N)

All total Z R47million annual benefit s

What PRIMARY measure does your facility
use for tracking Extraction (yield)?
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What PRIMARY measure does your facility
use for tracking Extraction (yield)?

@ Dry-Dirty wheat extraction based on scale (flour / dirty wheat scale
qty)
C Flour quantity in terms of sacks
C Flour quantity in terms of production scale
C B1 Extraction (flour / B1 qty)
C Product Extraction (flour / sum of products)
C Extraction based upon physical disappearance (flour / change in perpetual
inventory)
@ Other measure
C Multiple measures §\\.\\“
C 4CabG 20H@G 081 GeAl gecac iaom

What precision should you use In measuring
extraction?

Nearest percent Z 78%
Nearest tenth of a percent Z 78.3%

Nearest hundredth of a percent Z 78.33%
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What precision should you use In measuring
extraction?

In my opinion:

Nearest tenth of a percent Z 78.3%

WHY?

- Process variability likely exceeds even 0.1%. Movement of 0.1% is

g GAGegGel Au DaceéegocC

- Several tenths are material to your profits (nearest % is too large)

- Several tenths likely indicates a change in underlying conditions (that you
can control) w‘

WHO provides the official extraction figure?

YOU do
Accounting (a person OR the ERP system)
Corporate executive

Head miller

O 0 0 0 O

Automated dashboard (linked to ERP or other central \\\‘
database) IEII]I;I
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s measurement important?

Why?

19

"WHAT GETS MEASURED GETS MANAGED”

— SIMON CAULKER, JOURNALIST (BUT WRONGLY ATTRIBUTED TO PETER DRUCKER)

20
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A Comprehensive KPI Reporting System Offers

A A systematic way of measuring performance

A A Single source of truth Z Ideally corresponding 100% with THE
financial results

A An opportunity to build a culture around performance
A Rapid visual analysis Z information radiators

A Increased visibility to performance information

Coffee Example u Topeka North Mill 1992

Coffee machine kept eating quarters ($.25/cup) from employees
during coffee breaks

Employees had to spend extra for coffee and hopefully, get money
back from the vendor (if they were around, and on day shift)

11/25/2025

Manual chartcreated ZAé i § GAaa [ HeuG A eégc
on the grid for a given week W
N
Iaom

11
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Coffee Machine Mezsurement

S —— 15
c
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“ Ix x XXX XXX X
D sx x X X X X X X X X
G X X XXX XXXX X X
= X X X X X X X X X X X
O [xxxxxxxx xxx ﬁ
0 1x-S!n Zx-Sen 3x-Sen tlx-Sp E)x-S!n Ex—San Ex-sua Qx-Sen lx[I-Sqn :—San :—Sen z—‘.iqn i—San 16-Sep 17-Sep :—Sen 19-Sep 20-Sep Ianl;]
Coffee Example u Topeka North Mill
In about 3 weeks, coffee machine was fixed, lost
guarters went to O, and | took the chart down
Employee morale increased, and | was the hero!
All because of increased visibility!!
NN
\‘~
1aom
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“IF YOU CAN'T MEASURE IT, YOU CAN'T CHANGE IT"

— PETER DRUCKER

27

Continuous improvement
systems

Using KPIs to your advantage

Roy Loepp

07 -December, 2025

28
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"Does our improvement really need to be so continuous?"

29
Continuous Improvement Goals
INCREASE EFFICIENCIES MINIMIZE DEFECTS AND EMPLOYEE ENGAGEMENT REDUCE COSTS (REDUCE | NCREASE OQUALITYSO6
REWORK WASTE OF TIME, (PRODUCT CONSISTENCY,
MATERIALS, RESOURCES) CONFORMANCE,
RELIABILITY)
W
Ny
h\
30
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Toyota: Lean/KaizendJ | T, OAutonomationé6 (empl o
defects), heavy data analytics designed for daily review by shop floor, KPIs
include Employee Morale/Engagement! Has returned 10.55% for 40 years PLUS
dividend yields (currently 3.85%), Ford has 4.15% return in 40 years

Amazon: Data Reliantd measures of logistics performance and customer
satisfaction

Cl Champions

3M: Lean/6 Sigmad the post-it note came about through employee innovation

GE: 6 Sigmad emphasized data analysis to reduce defects

What do they have in common?
DATA!
\.\\‘
|an§

15
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6-sigma

DATA driven
DMAIC framework (define, measure, analyze, improve, control)

Achieve near-perfect quality Z achieving 6-sigma reliability
(3.4 defects/million)

Originated with Motorola in the 1980s

iaom
Lean manufacturing
PROCESS driven
Originated with Toyota Z TPS in 1990s
Uses 5S for organization/standardization
Eliminate waste and improve flow
Visual tools and diagrams k\‘\“
N

Utilizes PDCA processZ Plan, Do, Check, Act (Edwards Deming) jaom

16



11/25/2025

KPI Reporting

A What is our objective?

‘Deﬁne i

A KPI processes are integral to Defining, Measuring, and
giving us the ability to Analyze (though Al can also
analyze)

35

DMAIC Model Overview

efine: Clarify the problem and goals
Measure: Collect relevant data
ze: Identify root causes
Improve: Implement and test solutions

Control: Sustain improvements and monitor performance

:%l“

36
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PDCA Model Overview

Establish the objectives and prc
necessary to deliver results in accor-
dance with the expected output.

Implement the new processes.

Measure the new processes and compare
the results against the expected results to
ascertain any differences.

Analyze the differences to determine their cause. w
N\

Each will be part of either one or more of the P-D-C-A
steps. Determine where to apply changes that will

include improvement. |ﬂ||m

37

Challenge your process capability

LEADERSHIP TOOLS
Continuous Improvement: It's a Journey; Not a Destination

Set an Improved Standard

DEMING CYCLE

PLAN » DO » CHECK Y ACT<S

-
=
i
=
w
>
Q
o
o
=

— D.BROWN | HELPING CONTRACTORS GROW PROFITABLY https://dbmteam.com

38
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Comparison of PDCA/DMAIC

PDCA DMAIC Focus

Plan Define + Measure + Analyze Problem understanding

Do Improve Solution implementation
Check Control Monitoring effectiveness
Act Control (extended) Standardization & next cycle

A

They Fit together

s4.! 1TLTugg 1Aa 1@ a@gG@0O jeGeea 4 ! K.

piece

41 K. AOO§ eeadaCe GC s4.!Pyg geAEuel e GL
Use PDCA for quick iterations, DMAIC for strategic projects

In other words, DMAIC is an overarching strategy for process improvement

PDCA helps us work with specific objectives w‘

19
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Example

Scenario: Improving mill extraction

A PDCA:
A Adjustments to wheat blend, cleaning machinery settings, final wheat moisture
A Roller mill settings

A DMAIC: Crosssite variability analysis, process redesign
A Identifying a bottleneck, and purchasing a new machine

A Identifying new standards for wheat purchases

A Outcome: Methodical approach to process improvement with validated resu&
IN‘

laom
41

Key Takeaways on improvement methods

ANormalize specs and expectations across teams

AJse PDCA for agility, DMAIC for depth

AEmbed PDCA into DMAIC for iterative execution
N
A
laom

42
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43

Manufacturing excellence

ﬁ;’

Continuous improvement gurus tell us we need:

A

44

JO! AGe Ceél @0 B Ckaddpposed to GoB&-Gréwd log books, Ad -hoc Excel worksheets,
disconnected databases, processes which bypass ERP

£300e§GAA0 OseCr D@ IOCAER I RaGGLICEPA | BPe@ CHG Ca
Dz GA a OA e DCertdingrind@sses and procedures are required to produce close to perfection
(within 6 -sigma). this should be the expectation of our manufacturing operations

2®@eé gHRHAU A ZRapidiBedinck Ggarding performance/status of our factories

O- gal & A AZzHow ateiw€ performing against the global industry? against other factories in
the company? against ourselves? Are we seeing consistent productivity improvement? Are we
planning/budgeting for productivity improvement?

[ Chi

N\
OCCAU ! U &doXd enpldy&es have the same goals as the company? N"
KPI MANAGEMENT WILL CONTRIBUTE DIRECTLY TO ALL OF THESE laom

21
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pblt 1 s not necessary
Il S not mandatory.y

U W. Edwards Deming, world -renowned quality guru

m

KPI systems supports Manufacturing Excellence

Analysis capability

A Creates a corporate history, from which management can learn, both now and in the future
A Establishes process capability

A Useful in identifying trends and short -term sub-standard performance

A Easier identification of cause/effect, i.e. wheat origin or attributes vs. extraction or quality

Benchmarking

A Creating a common corporate language/culture for performance measurement

NN
A\
A Enables weekly/daily/hourly monitoring of KPIs against standard N

AseCieO00g D6AAPOSAGOC EQecaCeAAsdl @ a@@0i Al d

22
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CIl Conclusions

AContinuous improvement is both mindset and method
AChoose the right tool for the problem

AEmpower teams with clarity and structure

N\
iaom
48

The reasonable man adapts himself to

the world; the unreasonable one

persists in trying to adapt the world to

himself. Therefore, all progress depends

on the unreasonable man.

- George Bernard Shaw (1856 11950) Irish actor and author

N\

49
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The KPI Process

Implementing KPIs in your business

Roy Loepp

07 -December, 2025

50
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LSS ‘ AAS ALLOE || WHATS |17 MeASURES
== b THE DIFFERENT | THAT K1 || HOW WELL WE
mmmEms o == || KIS WE CAN || TRENDING  ||UNDERSTAND
= LL TRACK NOW. (| TOZERO?  |[THEM ALL.
e e “E\‘\, e g e ¢ R
51
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KPI Reporting Objectives

A Single source of truth Z Ideally corresponding 100% with

THE financial results
A Common methodology (culture) for all evaluation
A Rapid visual analysis

A Make performance information more visible/open R}‘
\‘.

The KPI Implementation Process

C UNDERSTANIZORPORATBELIEBYSTEMSTRATEGYND PRIORITIES IDENTIFSTRATEGIOBJECTIVES

C ANALYZEYOURSCOPEDF THEBUSINESSND IDENTIFYCRITICAISUCCES$ACTORS
C SELECRREAS-ORKEYMANAGEMENPRIORITIESND ASSIGNKPE
C DEFINEKP$ 8 FIRSTFORTHEBROADBUSINESS\ND THENSPECIFIEUNCTIONS
C THEFORMULA
C THEREQUIREDATASOURCES
G OWNERSOF THEDATAAND ITSCOLLECTIONNPUT
C FREQUENCY
G COMMUNICATIONAND VISUALIZATIOREQUIREMENTS
C IDENTIFCURRENBTATE IDENTIFDESIREBFUTURBSTATE

NN
C SPOTPERFORMANCEAPS(OUT-OF-CONTROLPROCESSAND SETPRIORITIES "\\.
C IMPLEMENTMPROVEMENPLANUTILIZINGROOT CAUSEANALYSIS iIaom

25



11/25/2025

Super Bowl LIX

Final
KansasCiinhiifi @ 22 — ; : : 1‘5 sz ’40 ﬁ zl_'lgiladelphiaEagles
PHIL 7 17 10 & 40

Gamecast Recap BoxScore Play-by-Play Team Stats

Passing Yards = 7 w
\ gl

P Mahomes ~ J. Hurts 15t Downs 12 21
L 270,1 NT Passing 1st downs 1 n
@ P
Rushing 15t downs 1 7
Rushing Yards 151 downs from penalties 0 3
e P.Mahomes | J. Hurta 3rd down efficiency a1 312
& somzws | nowmws
P e o 4th down efficiency - o
TutalPlays 49 70
Recsiving Yards
Total Yards 275 245
X. Worthy | D, Smith 2025 AFC West Standings
8REC, 157 YOS, | 4 REC, 69'YDS, Total Drives 13 13
270 170 TEAM w LT PCT PF PA
P Yards per Play 56 49
Las Angeles 2 00 1000 61 20
Passing 226 210
Full Box Score Denver 100 1000 30 9
Comp/Art 21/32 1723
Las Vegas 001 50 23 23
Yards per pass 59 84
Team Stats Kansas City 010 000 17 20
Interceptions thrown 2 1
&> Ko &F Sacks-Yards Lost 631 21 Full Standings
275 245 Rushing 49 135
- Total Yards Rushing Attempts 1 45 2025 NFC East Standings
3 1 Yards per rush 45 3.0 TEAM woLT PCT PF PA
—m—— - Red Zone (Made-Att) 11 23 New York 100 1000 34 25
1 21 Penalties 775 859 Philadelphia 1.0 0 1000 34 27

m—j@uzz i o G e armw e Rank : Archives News = & s+ Rankings = Mor

MAT #
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ICC Champions Trophy, 2025
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Hickname Sheyas lyer T o ™0 R W ™ R
- Ibrahim Zadran 3 3 218 7200 106.40 1% 7
Most Fifties > Role Batsman Matches “ kel 51 132 Matches 14 73 51 132
Tom Latham H 5 ws ns wa I a
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ot e o KaneWilamson H 5 w0 a0 a7 ° 2 BowingStle Rt epreek . o o o [eam s v s e
— Rassie van der Dussen 3 3 183 96.50 96.98 13 7
Most Hinelies > ICC RANKINGS Balls 1267 245 81 279 Rums 2 o\ 2 7
Shubman Gill s 5 B a0 7550 7 3
Bowling Highest 05 128 74 3T Maidens [ [ 0 []
Rohit Sharma 5 5 180 36.00 100.00 2 6 i . All-
Aot Wickets. » Batting  Bowling o ier Average IBES ATEZ 06T 3423 Wickels 0 [ )
Glenn Phillips s 5 s s 1 8
Eest Bowing Average N o commran msrw | 6302 8802 13813 15335 Avg o0 oo 0o 0o
St Bowing » Will Young 5 5 185 3300 8250 0 1 ; . Not Out 2 5 1 »n Eco 2 e 0 7
est B
Ryan Rickelton 3 3 W s 20 16 1
Vst 5 Wickets Heul > oo . , Fours u oM w4 SR w0 0o 0o 00
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Definitions :

o { AJust a figure from the
system

Alndicator you can directly

Leadlng

Pl measure from the process

{ AlIndicator that is a result of

Laggllggl a calculat_ion (calculated
from leading KPI or data)
AN
iaom

Manufacturing more complicated than Sports

PROFIT (the final score) MAY be a key objective

Many other objectives are often in play
A Sustainability

A Corporate Social Responsibility

A Short-term vs. long -term success

A Employee welfare

A Reputation and community engagement

In manufacturing, we are not in a win/lose scenario.xw
‘\

We can have multiple winners |anm

27
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Strategy pyramid u ID strategic Objectives

~ The Strategy Pyramid
|
|
Purpose
Mission
Why dowe exist?
Values
What is important to us?
Vision
Whatdoweviant tobe?
Strategic Intent
| Strategy Howwill we get there? \
e
‘ Drivers
® ) What will we focus on?
o Enablers
| [% @B What frameworks, resources and skills we will use?
| Targets and Initiatives
Execution / What will we need to do?
/
afl !@ / Performance Indicators R
3 How will we know we are successful?
y Strategy Map
/ How will we test and communicate the strategy? \\\
A\ \ ‘
gy is not the of planning, but -~ n Py k
Szr Z 4 / Igor Buinevici
H i { )
the opposite: |ts.stamng point. g @ WildCapital.co® lanm
Henry Mintzberg )

58
X Are you the President, MD?
X YOU set vision, mission, values, define strategy
X KPIs for the overall business success Z net income, sales growth, innovation, Customer
satisfaction, major project execution
X Are you the COO?
X Inventory turns, Delivery time, manufacturing efficiency, total manufacturing
expenses, raw material costs,
X Are you the Director of Plant Operations?
X Extraction, Safety, down time, overtime, energy, training of staff
X Are you the head miller? W
A\
X Safety; Shift-wise figures - extraction, down time, capacity; skills development, &"
attendance iaom
59
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Identify Success Drivers u What does success look like?

Cost of inputs
Manufacturing Efficiency
Manufacturing expenses

Quality, Safety, Sustainability

N
e
Iaom
60
KPI Definition
A Wil discuss selection in greater detail
In the next module
A build data dictionary
A Source of inputs (data)
A Frequency of data input, reporting, and analysis
A Who records, who reports Z Utilize a RACI matrix
A Publish Z how? Where? -
' | )
A Analyze and improve laom

61
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Build a Data Dictionary

A Useful reference for present and FUTURE managers

Ve

A Necessary for communication to other managerial
functions

A Can serve as the basis for IT development or for basic
implementations

A Single source of truth Z no discussion over HOW to \\\‘
.\\‘
measure laom

Data Dictionary u Raw Data Elements

D2 Raw Material Receipt Lab Results No Quality
03 Raw Material Adjustments No | Inven tory
Raw Material Transferred from silo to
DRY-DIRTY GRAIN TRANSFER SCALE;
D-4 ducti (dry-dirt; in/batchis YES l 1 Item Recl;
production (dry-dirty grain/batching nventory e e e em Reclass
scale)
R Mate | Stock Tak: ks
D5 aw Material Stack Take (weekly No Inventa ry Cantinuous level manitor Cycle Count
minimum)
D6 Raw Material Sold No Inventory
b7 Raw Material Transferred from site-to- No | invento ry
site
D8 81 Qty/Weight Yes Production B1 SCALE Flour Prod
D9 Cleaning/Screenings Scale (including Mo Production SCREENINGS SCALE Flour Prod
pre-cleaning/intake cleaning)
D-10 | Bulk Finished Products (flour+bran) YES Production Bulk Scale (flour and bran) Flour Prod
Additives No Production Additive Feeders Flour Prad

30



Data Dictionary u KPI Calculations
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Description

Product Line

Formula Description

[Primary Bulk Finished Products]/[14% Raw Material Usage

Financial
Statement Field

K-001| 14% Dirty Extraction % Flour Extraction =5um Of(K-095) / Sum of (K-002)
2 Amount]
4 koo 1% R“ﬁﬁ::&'a' Usage Flour Extraction ([Primary B“':r:';‘::d\:g:;:];i;::]'R:; Bulk Finished =Sum of (K-095+K017) x (1 - KO16) / 0.86
4 K-003| Additives Consumed Flour Add.Ingr Sum of additives ] [
Avg Downtime Hours . i
k-004 All Downtime Average downtime hours
5 Amount
6 K005 Avg Fuel Cost All Energy average (Power Cost Total; KPI-91) |
7 K006 Avg KW Genset All Energy [Power kWh Genset] / [Hours Genset]
3 K-007] B1 ion % Flour Extraction [Primary Bulk Finished Products]/[B1 Qty] [
9 K008 B1 Moisture Flour FG Moisture Weighted average moisture at B1
10 K-009 | B1Qty Flour Production Sum of B1 weight [
11 K-010 Batches Total Feed Production Sum of batches produced
12 K-011] Batches/24hr Feed Production [Batches Total] / [Hours Operated] *24 [
1 fo12 Begmnmir::n:\tnvenlory Al RM Inventory Prior Week's [Ending Physical Inventory] per Stock-Take
({[Primary Finished Goods Net Packed] - [Additives ConSumed] -
. [Ingredients CanSumed]}*(1-[Primary FG Backflush Moisture
Inventory Consumption - °
K-013 Flour RM Inventory | Amount]}+[Byproduct Finished Goods Net Packed]*(1-[Packaging
C] Scale Weighted Moisture]))/(1-[Raw Material Transfer Scale
14 Weighted Moisture])
Book.Phys Inventory i [Book.Physical Inventory Difference Amount] / [Raw Material
15 K014 Difference % Flour/Maize | RM Inventory Ending Book Inventory Amount]
ity Book Phys Inventory Flour/Maize RM Inventory [Ending Physical Inventory] - [Raw Material Ending Book Inventory
16 Difference Amount Amount]
1y KO18 B'L:rg‘:‘[;’f:ﬂ::i‘f Al FG Moisture Weighted average moisture of Bulk Finished Products
18 K-017| By-Product Bulk FGMT | Flour/Maize | Production Sum of Byproducts Produced (millfeed/bran) ] |

64

Bv-Product Bulk FG

Anal yze/ Communi cat e

W |

t I

65

R: Responsible for capturing and recording

A: Accountable for the results ¢nly one person z may be the same

as the person Responsible, or can be their designate

C: Consulted- those who we consult to achieve improvement

I: Informed z Who do we inform of the results

NN
\\‘
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b RA

10
11

Description

Frequency

D
Responsibility

Accountability

F
Consulted

G
Informed

. Head Miller, QC/QA

Raw Material o

D-2 ) Per Lot QC Technician QC Manager Managers, Prod Plant Manager
Receipt Lab Results
Mgr
Silo M ) Head Miller,

Raw Material Monthly or as "o ana.ger . ea I_ er Senior
D-3 X Accounting Facility Manager Production

Adjustments needed management

Manager Manager
Raw Material . Prod Manager,
i Head Miler or . . i
D-4 Transferred to Per Shift . Head Miller Accounting Facility Manager
B designate
Production Manager
D5 Raw Material
Weekly Inventory

D-6 Raw Material Sold

Raw Material
D-7 Transferred from

site-to-site

D-8 B1 Qty/Weight
D-9 Screenings Scale

Bulk Finished
D-10 Products

(flour+bran)
D-11 Additives

Data Dictionary

Collect a REAL set of test data Z MAKE SURE IT
WORKS!

Do results provide the expected and meaningful
values?

Identify numerical precision Z decimal places

ﬁ;‘

Have system owner sign off on Formulas/Results 3am

32
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Communication

What are the appropriate visual tools and indicators?

A Tables Z for the numerical values Z shift, day, week, month -to-date
A Line charts Z to help identify trends and adherence to control limits

A Bar charts Z follow volumes and total output
Wheretopost Zz @ CE BuCCel "~ éuu@ebDE¢
management office

Can be simple Z White board, print -outs on display Q‘
\\‘

- - f)
boards, video monitor~ iaom

A Word on Control Limits

AEstablish control limits within 3 sigma of the mean

ASpecial cause variation results in points beyond the
control limits

AMean should be stable

ANo non-random patterns Z 7 points above or below
mean, or 6 points increasing or decreasing
N
\“
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KPI value (%)
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EXTRACTION
Control Chart with Out-of-Control Point and Upward Trend

775

—e— Observed Data

@ Out-of-Control Point
7-Point Upward Trend
77.0 ——- Center Line (76%)
B a1 (00 e | e e e L e S

——- LCL (75.1%)
76.5
76.0
75.5
7.0
745

Observation Number

Set Objectives

A Review Past performance Z what is reasonable?

A Consider business objectives Z what does the business require?

A-éeéal Ol CaGearCHg éAEeCJ@A@aGCU
resources?

A-eéeéaln 2z !v~C
A Specific, Measurable, Achievable, Relevant, Time-bound N
\‘~
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Visual Management: It is 10 times harder
to command the ear than to catch the
eye.

U Duncan Maxwell Anderson, American writer

Train users and other stakeholders

- Data collection Z who is accountable and responsible? What are
quality standards? Error Correction procedures.

- Interpretation Z When do we take action, what conditions indicate
a problem. Determine control limits and trend indicators.

- Communicate relevancy and impact

A Plant/company performance impact

A Personal (bonus or other incentive) impact

- Ensure motivation

A~-eeg g acG A 20gGéel uC GC ééG EQCEUQ Ca Geg @ _\“‘

A This is like a warning light on your car, or the speedometer
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74
to | mprove re

Wor ki ng

Daily
LEADING
INDICATOR

Weekly M:)(nthrlly/
LAGGING early
INDICATOR LAGGING
INDICATOR

Action NOW, not later - We can analyze at year/month
| Fa@ortjtodosd sA @muRIGIme

uUgJ gaa
- Ensure we hold people accountable for the weekly and daily indicators
- Train our staff to know the effects of their action and work ‘\;‘
iaom

74

voieodg; 008aGgC A

A~eCcg@ O!'11 CHaGAIl u@C gecrHuO
requisite frequency

Aae O 200aGgC CilHeld 460 @ A
achieve?

A Ka 0ZMvengtdid we do well? What is going well?

A Ka YavBa€are the potential causes?

APerform Root-Cause AnalysisZ Ishikawa
Diagram/Fishbone if needed

75



11/25/2025

Action Planning

A Have a daily stand-up meeting to review Z (stand up for 5 -
10 minutesZ] ¥4 OCabG éaGcdaO GC g§gGAlL

A What you did yesterday
A What you plan to do today
A What roadblocks did you encounter
A Determine SSC: Actions to Start/Stop/Continue
A Start Z actions we need to begin taking

A Stop Z actions which have proven harmful that we should
discontinue \\\

A Continue Z those actions which are continuing to work we
|anm

76

Audit Results

Antse jtoWw?2, dats ftetso j toW 2
ATI’USt but verify (Russian proverb)

Almplement checks/balances

77
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Selecting and Designing
KPIs

the need for effective KPI management

Roy Loepp

07 -December, 2025

NN
Iaom

78

(i

}) | have a dream - that one day
I will find all the right KPl's ...
/\ ——

CHAMPJON S\
laom

79
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Process for execution

11/25/2025

V  Receive strategic goals from Include in personal performance
senior management for the objectives for all employees
ot et Create daily and monthly dialogue
V  Quantify what is needed from process for all employees
specific KPIs to achieve Review quarterly and adjust if
V  Set targets along with team conditions truly have changed
members which align with Be flexible Z avoid discouragement
strategic objectives and be sure an incentive always
V  Communicate objectives with exists for performance improvement
senior management and staff BehonestZ] ¢ @e @ Geéaag.Qe O
(upward and downward) well, admit failure, perform RCA, and “\‘
move on
iaom
Which KPIs? First consider these inputs
A Corporate strategy Z consider vision, mission, and
JAuHOGy Ag §gGAG@O I L 1 CAEAALD
A Belief systems Z sustainability, safety, community or
global impact
A Factors which are impactful to core objectives
A Target audience Z Team members need to be able to
impact the results
g S
l“‘
iaom
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Our organizations priorities should
cascade top-d-own'? T

82

The foundation is the
most important!

Burj Khalifa Z 50m depth for 192 concrete piles (828m height)

Taipei 1017 80m depth x 380 concrete piles 1.5m diameter
(508m height)

Petronas Towers Z 122m depth x 104 concrete piles (452m
height)

\&!}‘
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11/25/2025

KPI Management is
the foundation layer
you can see

The very base consists of corporate
belief system and strategy

KPIs must be

A Complementary to the foundation

ABCeAg Ge@ iAg@ aCe Ge@ 0se@BGGLC g

ﬁg’

. WORLD-CLASS PERFORMANCE

BUILDING WORLD-CLASS |
PERFORMANCE - oo

} IMPROVE
=

MEASURE/ANALYZE

1A

Following the DMAIC Model Z Define, Measure,
Analyze, Improve, Control

fali mi
!i E i“ ” Sustain

|
i
|

XsKg aAul éaGC Geg@ 24@ac
phases

i
i

aCju O H!~-C GC AdAuLl @

Selected KPIs must be compatible with what has
already been defined

41
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What has been defined at
the corporate level?

Vision, Mission, Values, Beliefs,
Strategy

AR \\\\\\\\: )

Key objectives for broad
categories:

A Profitability

—

A Sustainability DEFINE
A Public relations and image

osoph g E §
A HR philosophies [ E 5

_ . s S 7
A Investment policy and direction
N

Functional leadership will identify \ _ — ﬁ“
specific categories for targeted -
achievement iaom

Do YOUR KPIs reflect the corporate
priority?

42



Timely
Execution

Quality
Compliance

Reliability/
Uptime

Expense
Management

Effective Risk
Management

Innovation

Community Impact

Environmental
Responsibility

11/25/2025

What are some KPIs
that may flow from
these priorities?

Conversion
Efficiency
3
1aom
88
Just SOME of the potential KPIs
| ] —
Extraction Safety Index
Quality MNew Projgcts braught
Index to completion
Community Impact -
Down Time/ #ofserv?c‘epro‘jecls,
T e = MEASURE/ANALYZE
giving/work hours
Environmental
KWh/MT Incidents or
Labor Food Safety Audit
Effici:;:?F m- Scores
AR N Ay =l
\\\‘
h
1aom
90
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Determining which KPlIs to utilize, and where

A eAG OX@LC XsKg leeas
to the business?

A Do employees have an ability to impact the
KPIs they are evaluated on?

A Are ALL employees which impact KPIs
evaluated on the KPIs? AN

91

We U | | f ocus on:

A Technical milling KPIs Z e.g. Extraction,
Down Time

A Operations management Z e.g. Safety,
Quality, Expenses

92
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Flour Milling Production Costs

m Wheat

m Additives and Packaging
m Labor

m Depreciation

m Utilities

m R&M/Supplies

m Others

93

What can we do about wheat cost?

94

45



11/25/2025

We canut (as a mill e
A Negotiate for a better FOB price or freight

cost
A Impact global markets or supply/demand

A Select our wheat origins (Maybe?). This is \\\‘
a completely different seminar. |anm

95

We CAN:

A Manage and optimize extraction Z core milling
management activities and best practices

A Manage and control unexplained losses/shrink

A weights, moisture measurement, supplier reliability, insect control, spoilage,
dust

A Get quality right the first time ﬁ
iaom

96
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Additional KPIs For a milling Company

A Total sales volume, perhaps not  (for any
organization)

A Common thoughts by production, quality, engineering ZOK OC&aDPG g@ii Geéd ai
A How does production contribute to total sales?
A How does the quality function contribute to total sales?
A How does engineering/maintenance contribute to total sales?
A How does accounting contribute to total sales?
A  Safety
A le@ LCH LCHe 1 eCGé@ebd UOOEQed
A We have a responsibility to look after each other \'\w\“
iaom
97
Manufacturing Expenses
m Labor
m Depreciation
m Utilities
m R&M/Supplies
m Others
98

a7
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For a flour mill

11/25/2025

- Plant Operations

A Extraction

ADown time or OEE
measures

A Manufacturing Expenses Z
labor, Energy, purchased
ltems (R&M/Supplies)

AMay also consider non -
monetary metrics like
KWHMT flour OR man-
hours/MT flour

Alighment

A Shrink

A Plant capacity in T/24hrs or
T/hr

AFinished Goods moistures

AHours Operated Z as a proxy
for sales volume

A Safety Index
A Quiality Index W

>\

> >

Make a simple set of KPIs applicable to YOUR

organization

KPIs flow/cascade from a strategic plan or operating plan

Get all in the boat rowing together and the same
direction. Make sure all understand the WHY.

Create a sense of unity

Create common language and culture around key

objectives

Provide frequent feedback and visibility

48
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KPI Qualities

11/25/2025

Process for execution

and quality together

-

A

EeéCeéGL

A Should not be duplicative ZO C & B owh{ T@ne, OEE,

SHOULD create some natural conflicting objectives

Should be weighted in a manner corresponding with their
T AT HUAGO

A Mill Capacity Vs. Down Time or Extraction
A Moisture vs. down time or extraction
e AEAT G Ce

understood

A Maybe 4-6 leading KPIs daily

Should be a small enough list that is easily followed and

A Maybe 10-12 KPIs on a Monthly/yearly basis

\
\\\"
iaom

V

Receive strategic goals from
senior management for the
coming year

Quantify what is needed from
specific KPIs to achieve

Set targets along with team
members which align with
strategic objectives

Calculate PONC??(price of
non-conformance)

Communicate objectives with
senior management and staff
(upward and downward)

\Y,

\Y,

Include in personal performance

objectives for all employees

Create daily and monthly dialogue

process for all employees

Review quarterly and adjust if
conditions truly have changed

Be somewhat flexible Z avoid

discouragement and be sure an

incentive always exists

N v

well, admit, perform RCA, and move

on

Oe O
N
l“‘
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The most important part 0 START!

A Perfection is the enemy of great ZVoltaire
AD~e@e@ 1 CAOGg A GeAOD éa
where you have to shoot the engineers and
gGAeG EeCOHI GecauC
AuCr OCabG eAJ@ GC | @ E
S)

start. You can (will) refine over time. Iﬁn

103

- @ Ol aedll

We are on a continuous improvement JOURNEY

104
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Milling KPlIs

fine tuning definitions and requirements
07 -December, 2025

iaom
105
Value Stream Map
C Helps us visualize the process end to end
C Documents cycle times of each process
C Identifies bottlenecks and inefficiencies
C Identifies documents and data produced
from each part of the process ﬁ
N)
iaom

106
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Value Stream Map - Flour Milling

Recelvmg Wheat
Scale W Cleaning [k

Wheat Mllllng N
Conditioning gme —>

Qty/Qual
Bl Flou

Bran
—> Packing

107

What is our bottleneck?

What IS a bottleneck? Anything which limits

how much we can produce overall.

108
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Value Stream Manp - Flour Milling

Quantity,
Quality,
Moisture

Quantity,
Quality,
Moisture

109

Value Stream Map - Flour Milling

Quantity,
Quality,
Moisture

Quantity,
Quality,

Moisture

110

11/25/2025
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The pBottlenecky 1 n FIl our

A It is the most expensive, process wise, to construct

A ltis typically designed to be operated at a fixed hourly
throughput to maintain balance and quality

A BUT it may be in our interest to PUSH the bottleneck
capacity higher

A Reducing bottleneck capacity absolutely reduces output
and a host of other unit cost KPIs Z labor/MT, kWh/MT

(??), Depreciation/MT S
BECAUSE “MILLING” IS OUR BOTTLENECK, A HOST OF R
KPIS WILL FOCUS ON THE MILLING PROCESS laom

111

Conversion Efficiency - extraction

U Perhaps the most-followed flour/maize milling KPI

U Addresses the issue of controlling/managing wheat
cost

U Most commonly measured in percentage terms
(but percentage of what?)

0 Kd Geée@ £z!ua e@adeedO GC Aj
GOeAg Ca I[IHGgegug eOBEHEeegQ ¢
of flour N

laom

112
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Extraction

x WHICH EXTRACTION?AT CHG OO 2Ju
of extraction to consider

x B1, Dry-dirty, sum of products, 14% dirty
X Scale basis or physical basis

x What do we ultimately want to incentivize

for an operations manager or head miller? “ﬁ}g
iaom

113

What different pextract

Dry-Dirty wheat extraction (Scale)
B1 Extraction

Product Extraction

Moisture -adjusted dirty extraction

©O O O O O

Extraction based upon physical
disappearance

Other measure

o

0 Multiple measures \\n\
o 4CabG ZBHHQ]G 08I GeAl gecCcacC laom

114
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Extraction u Which one?

Extraction Measures

Objective: Provide rapid, actionable information for adjusting mill and responding to problems or changing conditions
KP1 Advantage Disadvantage Who can influence |Who can't influence |Time Period |Objective?
One can measure . . . . Receiving, packing,
X Omits the cleaning process, doesn't show moisture . I
B1Extraction instantaneously and over . b ) ) Head miller, shift millers|  warehouse, controls, Instantaneous yes
X gains, omits packing and silo losses
time screensman
o]
X X ne can measure Does not truly indicate physical raw wheat consumed, Head miller, shift Receiving, packing,
Product Extraction instantaneously and over T ) . i Instantaneous yes
time omits silo, packing, and milling losses millers, screensman warehouse, controls
Includes cleaning, moisture | Cleaningis disconnected from milling by 24 hours, Head miller, shift Receiving, packing, .
Dry-Dirty (Scale) ) . € e o . by . ' e P e Daily/Weekly no
gains are included omits silo and packing losses millers, screensman warehouse, controls
One can measure
instantaneously and over
Dirty (based on time, shows the theoretical | Does not truly indicate physical raw wheat consumed, Head miller, shift Receiving, packing, Instantaneous os
moisture gain) moisture gain, includes omits silo and packing losses millers, screensman warehouse, controls y
cleaning, eliminates dry
wheat as afactor
Dry-Dirty (based on | The most financially relevant Nearly allin the
physical to allin the company, Impossible to measure accurately in a day or even week| company incl Acctg, N/A Monthly or more no
disappearance) considers all gains/losses procurement, sales

B1 extraction

Calculation Z Bulk Flour (scale) / B1 quantity

Does not consider the degree of wheat cleaning or dampening

incentive to overclean (no penalty for more screenings)

Incentive to under -dampen (less milling loss)
Scale error, or adjustment of the scale factor

Scale reliability Z what happens when the result is not
accurate? What do you use for a proxy, and can this be done
honestly?

Eliminates the wheat cleanliness as an accountability factor

KGPg e@AJL HIO® §gGOAG ead uAcad BEWe
millers becoming head millers and operations managers laom
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Extraction u Which one?

Extraction Measures

Objective: Provide rapid, actionable information for adjusting mill and responding to problems or changing conditions
KPI Advantage Disadvantage Who can influence [Who can't influence |Time Period |Objective?
One can measure . . , . Receiving, packing,
) ) Omits the cleaning process, doesn't show moisture ) I
B1 Extraction instantaneously and over X N ) . Head miller, shift millers| warehouse, controls, Instantaneous yes
. gains, omits packing and silo losses
time screensman
One can measure
) ) Does not truly indicate physical raw wheat consumed, Head miller, shift Receiving, packing,
Product Extraction ) instantaneously and over o . . ) Instantaneous yes
time omits silo, packing, and milling losses millers, screensman warehouse, controls
Includes cleaning, moisture | Cleaning is disconnected from milling by 24 hours, Head miller, shift Receiving, packing, )
Dry-Dirty (Scale) ) . e g . X 8oy K e P e Daily/Weekly no
gains are included omits silo and packing losses millers, screensman warehouse, controls
One can measure
instantaneously and over
irty (based on time, eliminates moisture | Does not truly indicate physical raw wheat consumed, Head miller, shift Receiving, packing, Instantaneous e
moisture gain) ) gain, includes cleaning, omits silo and packing losses millers, screensman warehouse, controls ¥
eliminates drywheatas a
factor
Dry-Dirty (based on | The most financially relevant Nearly allin the
physical toallinthe company, Impossible to measure accurately in a day or evenweek| companyincl Acctg, N/A Monthly or more no
disappearance) considers all gains/losses procurement, sales

117

Extraction u Timing Matters!

Extraction Measures

Objective: Provide rapid, actionable information for adjusting mill and responding to problems or changing conditions
KPI Advantage Disadvantage Who can influence |Who can't influence |Time Period |Objective?
One can measure . . ) . Receiving, packing,
) ) Omits the cleaning process, doesn't show moisture ) T
B1 Extraction instantaneously and over ) ) i , Head miller, shift millers|  warehouse, controls, Instantaneous yes
X gains, omits packing and silo losses
time screensman
One can measure
. ) Does not truly indicate physical raw wheat consumed, Head miller, shift Receiving, packing,
Product Extraction instantaneously and over . ) o . Instantaneous yes
time omits silo, packing, and milling losses millers, screensman warehouse, controls
Includes cleaning, moisture | Cleaning is disconnected from milling by 24 hours, Head miller, shift Receiving, packing, ,
Dry-Dirty (Scale) K ) g g o A &by ) 5 p & Daily/Weekly no
gains are included omits silo and packing losses millers, screensman warehouse, controls
One can measure
instantaneously and over
Dirty (based on time, eliminates moisture | Does not truly indicate physical raw wheat consumed, Head miller, shift Receiving, packing, Instantaneous e
moisture gain) gain, includes cleaning, omits silo and packing losses millers, screensman warehouse, controls v
eliminates drywheatas a
factor
/ﬁy-Dirty (based omN\\The most financially relevant Nearly allin the
physical to allin the company, Impossible to measure accurately in a day or evenweek| companyinclAcctg, N/A Monthly or more no
disappearance) considers all gains/losses procurement, sales

118
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Extraction u Timing Matters!

A Consider that you may wish to measure
differently per hour, shift, day than per
year

AOnayear-f €@ | Agéeqg | @ ]

gHG Gé@ 4CCeC A§g A EC

wheat consumed A\
laom

Why not B1?

Incentivizes overcleaning (screenings not included in
denominator)

AKDPJI @ & é g GC e éperfoimindg mill @wdaving]fr@hiiQi8% to 1.3%

AzCA@ ODuAl LC CE®@e AGCa%(with whble Wheat h&siiresdréenings)
Does not capture the impact of dirty wheat
(procurement never informed and never held to
account)

r

A
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Product extraction

A Flour quantity / (Flour quantity + Bran
guantity)

A Are you including screenings?
A4Cgdg acCG 1 CcCagedge ODOA&éI
idom

121

Practical Extraction Issues

A Screenings monitoring Z what percentage of screenings
should | see?

A Do you monitor screenings for whole wheat kernels

A Do you monitor clean wheat at B1 for impurities and
shrunken kernels?

A Water meter monitoring
A Mass balance S\

A Extraction vs. wheat quality vs. Ash Curves iaom

122
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Extraction Problems

C Is the measure subject to EXTREME manipulation Z trick
millers, fudging scale factors for B1 or finished products

C BEWARE of manipulative behavior or data manipulation

C Do we have the right incentives? - Southwest Airlines
example Z 33% less gate time than United
C Incentivized the right behavior Zget in line early
C sAggogaagded eBAOL GC I CAebOu AepabG 1 AeelLéeada uA

C Beware of unintended consequences N
3

Is this what we want?

60
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No, But A

A We want to identify problems and where they
exist

A We want people held accountable for their work

A People need to speak up when they are unfairly
@I AUHRAGOO Ce OCabG eAJ@
(controllable) factors, like dirty wheat

A “@gbuu UCCu AG 1Cal PEGH GC QueAeceaAGO

H

Az OU
WE CAN AVOID THE CIRCULAR FIRING SQUAD BY ﬁ
FOCUSING ON PROCESS AND SYSTEMS ia0m

125

126
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Avoid incentivizing working in silos

Avoid at all
costs

incentivizing
sabotage or a
siloed
mentality

127

Capacity (bottleneck) calculations

A Normally, Cl processes would analyze cycle time (time required to
produce 1 unit) or takt time (Time required to produce the units
demanded by customer)

A In milling, we refer to units/time, i.e. MT/24 hours or MT/  hr of wheat
A In North America, we consider cwt of FLOUR/24 hours (cwt =
DeHaGe@mOa e GgC Ce 600 ECHaAOGI
A You can divide MT/24hr by .06 to get an approximation of cwt/24hr
Z 500/.06 = 8,000cwt

A OR, multiply cwt by .06 to get MT Wheat/24hr Z 8000 x .06 = W
500MT/24hr &J
iaom

128
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Our choices to evaluate capacity

11/25/2025

Capacity Measures

Objective: Provide rapid, actionable information for adjusting mill and responding to problems or changing conditions
Maintain (or maximize) total process capability
KPI Advantage Disadvantage influence |Who can'tinfluence |Time Period |Objective?
Receiving, ing,
. One canmeasure Does not reward/penalize for extraction, does not Head miller, eceiving, packing,
MT Wheat/24hr instantaneously and over ) N warehouse, controls, Instantaneous yes
) penalize for chokes shift millers
time screensman
One can measure Not commonly used in much of the world, Head miller Receiving, packing,
MT Flour/24hr instantaneously and over Incentivizes excessive extraction overlooking quality shift miller; warehouse, controls, Instantaneous yes
time impact screensman
Is really what we're after, not common in milling, cannot be calculated until | Head miller, Receiving, packing, Daily (after
OEE includes total of our day's production is done, contains numerous (3) shift millers, warehouse, controls, completion of No
manufacturing objective | factors so does not show the source of success/failure | maintenance screensman all analyses)
v -
. , Does not well define process capability - how is the mill| Head miller, Receiving, packing, )
Total Daily Flour Is really what we're after R ) . ) . warehouse, controls, Daily No
producing when running without problems shift millers screensman

129

Our choices to evaluate capacity

ﬁ;’

Capacity Measures

Objective: Provide rapid, actionable information for adjusting mill and responding to problems or changing conditions
Maintain (or maximize) total process capability
KPI Advantage Disadvantage influence (Who can'tinfluence [Time Period |Objective?
One can measure Receiving, packing,
. Does not reward/penalize for extraction, does not Head miller, g p g
MT Wheat/24hr instantaneously and over ) o warehouse, controls, Instantaneous yes
K penalize for chokes shift millers
time screensman
One can measure Not commonly used in much of the world, Head miller Receiving, packing,
MT Flour/24hr instantaneously and over Incentivizes extraction overlooking quality shift millers: warehouse, controls, Instantaneous yes
time impact screensman
Is really what we're after, not common in milling, cannot be calculated until | Head miller, Receiving, packing, Daily (after
QEE includes total of our day's production is done, contains numerous (3) shift millers, warehouse, controls, completion of No
manufacturing objective | factors so does not show the source of success/failure | maintenance screensman all analyses)
Receiving, packing,
| Does not well define process capability - how is the mill| Head miller, g P g ‘
Total Daily Flour Is really what we're after A N N ) B warehouse, controls, Daily No
producing when running without problems shift millers ccreensman

130
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We will choose MT Wheat/24 hours

Formula Z Total MT wheat milled/hours operated

o Very commonly used throughout the industry - we
describe our mills in this way

o0 Can be seen instantaneously at B1

o Isolates the mill performance from other factors
GeAG J@bulu OGIJAUIHAGYO (QOEAeA
0 Quality
o] Reliability W
N)

o] Extraction
iaom

131

Managing MT/24 hours

x Ensure staff understands the designed capacity of
the mill

x Enforce strictly break release testing Ztenc_lency to
Cidedeeald go@@Quéeaa ACe@ Ol C
WORK!!

X Require permission to reduce B1 scale quantity

X Provide daily feedback and visualization of daily,

MTD, and YTD totals S

132
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Down Time KPIs

When running at 7 -day capacity, down time means a
reduction in output (sales)

If NOT running at capacity, down time causes us:

- Lost efficiency/extraction in the stop/start cycle

- Quality fluctuations

- ~gaogal L aCe O-14C Geéaag
stop/restart (any change of state in a process) k\‘\"

- Lost labor and asset efficiency laom

Down Time KPIs

Down Time Measures

Objective: Provide a measure indicating the the degree of total available time lost
KPI Advantage Disadvantage influence |Who can'tinfluence |Time Period |Objective?
Head miller,
No formula required, nothin; Does not consider the proportion of planned runnin| shift millers, Receiving, packing,
Hours Down Time 9 . g . prop . ,p . e . &P g Instantaneous yes
to debate, known instantly time (should be less down time if not running) maintenance, warehouse, controls
screensman
Head miller,
% EDT (emergency ) ) N E? m\ er N ‘
. Some believe a percentage is not correctasitisa shift millers, Receiving, packing,
down time:running |Is normalized for running time ) Daily yes
time) proportion, but shown as a %. maintenance,|  warehouse, controls
screensman
Head miller,
%EDT(asa _ ) _ ead miller, )
N none - although not used since my first experience in | shift millers, Receiving, packing, "
percentage of total |Is normalized for running time, . Daily yes
N milling maintenance, warehouse, controls
planned time)
screensman
Head miller,
not commen in milling, cannot be calculated until ead miller, B
. . . I . shift millers, Receiving, packing, .
OEE Normalized for running time day's production is done, contains numerous (3) Daily No
. maintenance, warehouse, controls
factors so does not show the source of success/failure
screensman
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Our choices to evaluate down time

Down Time Measures

Objective: Provide a measure indicating the the degree of total available time lost
KPI Advantage Disadvantage influence |Who can'tinfluence |Time Period |Objective?
Head miller,
No formula required, nothin Does not consider the proportion of planned runnin shift millers, Receiving, packing,
Hours Down Titye q . g i prop i 'p . 8 . 8P g Instantaneous yes
to debate, known instantly time (should be less down time if not running) maintenance, warehouse, controls
screensman
z enc Head miller,
. Y . . Some believe a percentage is not correctasitisa shift millers, Receiving, packing,
down time:runt\ng  |Is normalized for running time ) Daily yes
time) proportion, but shown as a %. maintenance, warehouse, controls
screensman
sa Head miller,
ne- h in irst ex| i i
percentage of¥tal |Is normalized for running time none - although not lJSedISI- ce my first experience in | shift millers, Receiving, packing, Daily ves
N milling maintenance, warehouse, controls
planned time
screensman
Ne—— Head miller,
not common in milling, cannot be calculated until ead mille .
. . . L R shift millers, Receiving, packing, .
OEE Normalized for running time day's production is done, contains numerous (3) ) Daily No
) maintenance, warehouse, controls
factors so does not show the source of success/failure
screensman

135
We G| | Choose % EDT (as a prop
A Amplifies the figure as compared to doing a true
percentage Z e.g. 50 hours lost and 50 hours
operated = 100% down time, as opposed to 50
hours lost out of 100 available hours = 50% down
time
A s normalized for running time (slow running times
does not artificially show good performance) “\‘
N
B
136
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Managing (minimizing) down time

137

x  Apply logical reason codes

x Operational (mill), electrical, mechanical down time separately

x ldentify major areas/function causing repeated down time incidents

x Require any instance of down time more than 24 hours to be followed up with an incident

investigation
X 4(‘: aCG éealurOQ® éggHO®G Ueuwd O
| eag a#nHLuUC

x~e@gL OC

4CGessaa

GC AGAgHe® 2i CGGu@adiuc

x You may wish to evaluate a total site down time separately

x Require any instance of down time more than 24 hours R}‘
\

to be followed up with an incident investigation

Downtime Log u While likely not the

pbBottl enecky,

opt i mi

uptime still important

€egagrag

| TEMPS D'ARRET
HEURES
EVENEMENT (minutes) CAUSES D'ARRETS

{14h00-14h10 10 Changement de silo; ravitaillement de la reserve SL512 et reglage des rails
14h10-14h18 8 Test détecteur de métaux

14h35-14h39 4 Rangement des sacs dans le camion par les/ gerbeurs pendant le chargement direct
15h05-15h10 Manceuvre pour le chargement direct

15h16-15h21 5 Rangement des sacs dans le camion par les gerbeurs pendant le chargement direct
15h29-15h39 10 Changement de silo; ravitaillement de la reserve SL512 et reglage des rails
15h43-15h50 7 Rangement des sacs dans le camion par les gerbeurs pendant le chargement direct
15h54-16h00 6 Rangement des sacs dans le camion par les gerbeurs pendant le chargement direct

138
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Moisture of finished product

11/25/2025

A major financial goal in milling is to ship more product

out than wheat purchased Z aids in optimizing wheat
cost

(which also makes it mill better)

purchased

We accomplish this by adding moisture to the wheat

Maximizing moisture in our finished product helps us
Al ¢ee@dl@ Ge@ a4ePBAGOIG ECggeli uod

Consistent moisture at B1 helps us ensure a consistent

finished product with respect to a host of parameters

Moistures

Moisture Measures

Objective: Provide a measure to incentivize the maximization of finished product moisture
KPI Advantage Disadvantage influence |Who can'tinfluence |Time Period |Objective?,
Head miller, Instantaneous?,
Is really an indication of what Dry (or moist) wheat skews the figure, "good" . - )
- R ‘ R shift millers, Receiving, packing, cansee
Milling Gain we're after - more outbound | performance may not be so good, does not consider ) no
N screensman, warehouse, controls moisture out vs.
mass than inbound the POTENTIAL milling gain ) X
procurement moisture in
is lower if B1 moisture is lower, we may need higher | Head miller, Receiving, packing,
Milling Loss None "milling loss" to achieve a good finished product shift millers, warehouse, controls, Shift-wise no
moisture, skewed in arid environments screensman procurement
Head miller, .
Customers keep us honest on shift millers Receiving, packing, Instataneous (at
Flour Moisture the high side, is really the Does not consider by-product streams maintenance‘ warehouse, controls, the point of NIR yes
figure we need to maximize ! procurement analysis)
screensman
Millers may have a hard
Head miller, time |nﬂuincmg bran
Average Bulk Finished May be difficult to maximize moisture of bran without | shift millers, ) D
. Includes all product streams . . . moisture,Receiving, Daily yes
Product Moisture supplemental moisture addition maintenance, R
packing, warehouse,
screensman
controls
This is the point the millis
"paid" for its work, the point Head miller, -
Average Finished o . P Moisture losses in finished product handling reduce . Receiving, controls,
) X the customer experiences, . ) ) shift millers, N
Product Moisture in moisture beyond the point of the mill, leaves out the procurement, millers lose Daily yes

packing

should be calculated anyway
for mass balance
computation

procurement decision

maintenance,

screensman

some control
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Moistures

Moisture Measures

11/25/2025

Objective: Provide a measure to incentivize the maximization of finished product moisture
KPI Advantage Disadvantage influence |Who can'tinfl e |Time Period |Objective?
Head miller, Instantaneous?,
Is really an indication of what Dry (or moist) wheat skews the figure, "good" o » )
. . , . shift millers, Receiving, packing, can see
Milling Gain we're after - more outbound | performance may not be so good, does not consider ) no
i screensman, warehouse, controls | moisture outvs.
mass than inbound the POTENTIAL milling gain ) X
procurement moisture in
is lower if B1 moisture is lower, we may need higher | Head miller, Receiving, packing,
Milling Loss None "milling loss" to achieve a good finished product shift millers, warehouse, controls, Shift-wise no
moisture, skewed in arid environments screensman procurement
Head miller, .
Customers keep us honest on shift millers Receiving, packing, Instataneous (at
Flour Mois the high side, is really the Does not consider by-product streams int ' warehouse, controls, the point of NIR yes
maintenance, X
figure we need to maximize procurement analysis)
screensman
N—— Millers may have a hard
Head miller, time mﬂuincmg bran
erage BUTRNR{pished May be difficult to maximize moisture of bran without | shift millers, o
X Includes all product streams . . . moisture,Receiving, Daily yes
Product Moistiye supplemental moisture addition maintenance, )
packing, warehouse,
screensman
controls
This is the point the millis
"paid” for its work, the point Head miller, -
shed P P Moisture losses in finished product handling reduce ) Receiving, controls,
X the customer experiences, X ) shift millers, i
Product Moistulgin moisture beyond the point of the mill, leaves out the . procurement, millers lose Daily yes
X should be calculated anyway . maintenance,
packing procurement decision some control
for mass balance screensman
computation

A Wor d
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b Mi || |
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A

We are losing (we assume) moisture only. We are not losing mass in the
T CégGHec¢

aCeA Ca j
much as we need.

e @AGOD auCHrenq
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6G 639 DaGéedil

We can (typically) adjust conditioned wheat moisture higher to achieve target

maximum finished product moisture

%

eAJg Oeéaaéel HUGL
wheat or sitting on the Sahara without having difficulty achieving 14% flour

AAL

moisture.
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A Word on pMilling Ga

Milling gain equals (we assume) total moisture gained in finished products
compared to wheat

Be careful about standardizing Z depends mostly on wheat moisture

I oUces OAéUUGeéedasds aAeacC Ca vHygeEeAd | edAG
>12%)

| SU0ces OAsuiéaa aAsaC Ca ! HgGeAusAa | éd/

Q

moisture <10%)

R

\
. A\
Build in the moisture gain potential in your procurement decisions  Z leave it N
out of the mill evaluation. Rather, consider finished product moistures. laom

Conclusion on Gain and loss

A
A

AgHe® €63a9dGOAO Béeaegeagd secCOHI
Milling loss can be an aid in achieving maximum finished

product moisture

Efforts to reduce milling loss can result in decreased
conditioned wheat moisture (easier to mill?)

Also, could potentially lead you to forego two -stage
conditioning on very dry wheat R\‘\‘
\
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Salesuar endut we 1 n busi

It is logical that all members of an organization have some
understanding of its sales position

All employees should have a vested interest in selling more product,
assuming a commercially-minded organization

OdgHeC JCel gecCcHUO HUGEAAGQUL éEAEAT G

appreciation for our product

TPS (Toyota Production System) Z anyone can stop the line to

o . NN
identify a quality defect N\’
Iaom

Sales volume KPIs

Sales Measures

Objective: Provide a measure to show relative market satisfaction and penetration relative to operations
KPI Advantage Disadvantage influence |Who can'tinfluence |Time Period |Objective?
Total Sales Tonnage | This is what we're really after | ° "¢ normalizedfor the size of the mill, does not | Sales, Mill almost nobody Weekly or yes
indicate remaining mill capacity staff, quality monthly
Normalized across mill sizes,
penalization for down time, Sales, Mill | Sales cannot control down Weekly or
Hours Operated May not be familiar to a salesperson ) yes
tells us how much spare staff, quality time monthly
capacity we have
Normalized across mill sizes, | Does not consider remaining mill capacity, can'twe go| Sales, Mill | Sales cannot control down Weekly or
% of sales target . R " . yes
penalization for down time beyond the sales target? staff, quality time monthly
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Sales Volume KPIs

Sales Measures

Objective: Provide a measure to show relative market satisfaction and penetration relative to operations
KPI Advantage Disadvantage influence |Who can'tinfluence (Time Period |Objective?
Is not lized for the size of the mill, d t Sales, Mill Weekl
Total Sales Tonnage | Thisis whatwe're reallyafter | o o e zoc lortne size althe mit, does no s, i almost nobody eexyar ves
indicate remaining mill capacity staff, quality monthly

Normalized across mill sizes,
penalization for down time, ’ Sales, Mill | Sales cannot control down Weekly or
Hours Operated May not be familiar to a salesperson . . yes
tells us how much spare staff, quality time monthly

capacity we have

o of sales target Normalized across mill sizes, | Does not consider remaining mill capacity, can'twe go| Sales, Mill | Sales cannot control down Weekly or
g penalization for down time beyond the sales target? staff, quality time

monthly yes

147
Sales Volume KPIs
A We are (seeking to) maximize the output of our
bottleneck Z higher sales means higher utilization
of our assets
A~éeCHae JCUHAQGGOD ] @ O AaAs
or asset costs
A We also reduce, in unit terms, all fixed costs N"
laom
148
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Shrink - Why?

A Major losses CAN AND DO happenZl. @gu Geée @
word (Fraud!)

A 1t brings all processes Z receiving through shipping
Z into the picture

A It brings visibility to things like:

Packing scale weights NN

Dust emissions

Scale calibrations

149

150

What is wrong with this picture?

150
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Shrink KPIs

Shrink Measures
Objective: Provide a measure that identifies the degree of unexplained losses (shrink) so that they can be minimized
KPI Advantage Disadvantage influence |Who can'tinfluence |Time Period |Objective?
_ ) Head miller, Instantaneous?,
Indicates ratio of outbound to N N B N N - N
. . ) Does not consider the impact of wheat moisture, shift millers, Receiving, packing, cansee
Milling Gain inbound mass, which is a key - . . no
N K X Masks losses (to have a gain is not enough byitself) | screensman, warehouse, controls moisture out vs.
financial driver ) N
procurement moisture in
- f - . -
|sl0\_/ve_r| B1 rm:nstun:T is lower, we_ may need higher Head miller, Receiving, packing,
_— . "milling loss" to achieve a good finished product i B ) X
Milling Loss Can measure quickly R X ) X shift millers, warehouse, controls, Shift-wise no
maoisture, skewed in arid environments, does almost
: ) ) screensman procurement
nothing to identify true mass losses
All
Identifies in total the fi ial duction,
Facility-wide shrink via entiies in totatthe financia Does not help us identify the source, difficult to production
losses across all ‘ procurement, none Monthly or more yes
mass balance . measure inthe short term
manufacturing stages and controls
staff
Component shrink via Daily in some
P . ) Requires a lot of reporting, data keeping, and All- v
mass balance Can help us identify the ) . cases, monthly
) . . management, Too many separate figures forupper | according to none . yes
(receiving, silo, mill, sources precisely N or more in other
. management to follow the function
packing, etc.) cases

152
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Shrink KPIs

Shrink Measures
Objective: Provide a measure that identifies the degree of unexplained losses (shrink) so that they can be minimized
KPI Advantage Disadvantage influence (Who can'tinfluence |Time Period |Objective?
Head miller, Instantaneous?,
Indicates ratio of outbound to| . . . IR L .
- . . . Does not consider the impact of wheat moisture, shift millers, Receiving, packing, cansee
Milling Gain inbound mass, which is a key - . . no
N R ) Masks losses (to have a gain is not enough by itself) | screensman, warehouse, controls moisture out vs.
financial driver ) .
procurement moisture in
i if i i y i
s lO\_wejr B1lmol sturz=T is lower, we_ n_‘lay need higher Head miller, Receiving, packing,
. . "milling loss" to achieve a good finished product i B ) R
Milling Loss Can measure quickly ) X ) - shift millers, warehouse, controls, Shift-wise no
moisture, skewed in arid environments, does almost
) ) ) screensman procurement
nothing to identify true mass losses
All
\dentifies in total the financial roduction,
Facility-wide shrink via Does not help us identify the source, difficult to P
losses across all X procurement, none Monthly or more yes
mass balance . measure in the short term
v manufacturing stages and controls
staff
C it shrink vi Daily i
omponent shrink via . . Requires a lot of reporting, data keeping, and AlL- allyin some
mass balance Can help us identify the ) . cases, monthly
. . X management, Too many separate figures for upper | accordingto none . yes
(receiving, silo, mill, sources precisely ; or more in other
. management to follow the function
packing, etc.) cases

153

Value Stream Map - Flour Milling

¥

Receiving Milling B
Scale —>

Quantity Water Oty/Qual

Rec, Oty, B1, Flour,

Quality Moisture Moisture Bran

Quantity,
Quality,
Moisture

Quantity,
Quality,

Moisture
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Total Shrink u calculate via mass balance

155

156

Respects the law of conservation of matter and energy Z Mass is
neither created nor destroyed during the process

Converts all finished goods to a dry -matter basis and back to a dry -
wheat basis

Expressed as a percentage of all grain processed, not received
.Aa 1@ A§@O GC OJi AluaurgecC Jj e@AG ¢éa
of using dirty wheat transfer scale (a lean manufacturing concept)

Compare mass consumed to change in physical inventory via scale or

other physical measurement “\\‘
)

How to calculate wheat consumption

Sum of all finished product quantities x
weighted average finished product moisture
(taken at packing scale)

Compute dry matter in the finished product
(subtract the moisture)

Reinsert the original dry wheat moisture N
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Wheat consumption Calculation Example

x 7800 of 50kg bags of flour, 14.0% moisture  Z IF additives are added
or mixes are done, necessary to subtract ingredients/additives also

x 2300 of 50kg bags of by -product, 13.0% moisture

x  Dry wheat moisture of 10%

x  Flour (7800 x 50)/1000 x (1 -14%) = 335.4MT of dry matter

x  By-Product Z (2300 x 50)/1000 x (1 -13%) = 100.05MT of dry matter
x  Total dry matter consumption = 335.4 + 100.05 = 435.45

x  Total dry wheat (that made it to finished goods) = 435.45/(1 -10%) -\\\\\‘
483.8MT of wheat 2
laom

Final Shrink Calculation

A Calculate change in wheat inventory

A Beginning inventory 10,0000MT + wheat received
1,500MT Z ending inventory 11,0000MT = 500MT

Calculated wheat consumption = 483.8MT
Unexplained losses = 500 Z 483.8 = 16.2MT
Total shrink = 16.2MT / 483.8MT = 3.35% shrink!

All of this IN SPITE of producmg 505T of finished SN
goods -~ @ Al ee@dijagd A i)Aeuiﬁac

v > > D
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Sources of shrink - Overpack

C Modern flour packers utilize net -weigh scales and can tell you total
quantity for a shift or 24hr period

C Multiply units produced x net package weight (do not account for an
overpack safety factor)

C Compare the two Z this will give you a measured over(under) pack
C Hazards Z broken/torn bags, returned flour from packing

C Alternative Z check-weigh scale can provide a second check and \\\‘
- : . . 0
eliminates most issues with bag failures N

159

160

78



11/25/2025

Sources of shrink u Dust from filters or discharge

A Reaktime particulate monitoring

A Walk your plant! Include roofs. Examine

your automobile for particulate after work.

ﬁ;‘

161

Shrink Management via Google Earth!

162
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Sources of Shrink u shortages on reception

o Are you taking only origin B/L weights?

o Some mills with certified scales file insurance
claims if more than x% short on reception

o Dust from discharging trucks, rail, vessels Z

always nice to have a final weight in the silos

AN
l“‘

with a bulk weigher
Iaom

163

Sources of Shrink u Fraud!

Endless scams on finished goods shipping and sometimes receiving
Scams involving dozens of people (even ending in a murder!)

Weighbridge manipulation, ghost trucks created Z necessary to have
separation of duties and job rotation

A Some mills with certified scales file insurance claims if more than x%

short on reception

A Dust from discharging trucks, rail, vessels Z always nice to have a k\‘\‘
, . , . . . W)
final weight in the silos with a bulk weigher
inal weight i ilos wi ulk weig iaom
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Shrink management up Nobody i s stealin
or pSomeone Is stealing the w
A Conflict between accounting and production Z

Accounting has one (true) figure which is either
purchased or calculated wheat, Miller has another (true)
figure Zthe dirty wheat scale

Aeuugebg T AUTHUAGECa geCj g a
wheat stocks, Accountant shows huge difference with
wheat stocks using calculated wheat consumption
A BOTH parties can be correct N
\
iaom
Solution
A voAgGAlI dead OCabG @ald HE éa A TeelnriuA
Understand the calculation, understand and respect one another Z it
€ 4CG agi oggAeciul 2] e@AGC GeAG é4§
A Overpack and unexplained losses (or fraud) can explain why the

calculated wheat figure is so much higher
lTT CrRaGeaayl CcaGeCig ARG AgogHe@ aceA

Operations must assure overpack is not unreasonable Z may even

want to consult with controls to define overpack, and see if \\..\“
investment can be justified by a reduction in overpack 1aom
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Labor Measures
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Labor Measures

N\

Objective: Measure labor efficiency with the goal to optimize required labor
KPI Advantage Disadvantage influence |Who can'tinfluence |Time Period |Objective?
L
This is what we're lookingto [Must wait for financials, Not normalize for diverse labor - .
Labor Cost/MT R s < production none Monthly yes
optimize/incentivize markets when comparing plants :
functions
OT can be a major contributor All Weekly (or per
Overtime Cost toincreased unit costs, Penalized for increased running times production none payroll no
measured more quickly functions frequency)
. Does not consider overtime, not normalized for plant All
Reasonably correlated with Rz R -
Total Headcount total cost size, increases/decreases may not correlate to unit production none Instantaneous no
cost, penalizes 4-shift operation functions
All Weekl
Nearly directly correlated z 5 2 aeklyorper
Man-hours/MT of Flour wWithicost Does not consider overtime impact production none payroll yes
functions frequency)
\‘.
Labor Measures
Objective: Measure labor efficiency with the goal to optimize required labor
KPI Advantage Disadvantage influence |Who can'tinfluence |Time Period |Objective?,
This is what we're looking to | Must wait for financials, Not normalize for diverse labor - )
Labor Cost/MT e S - production none Monthly yes
optimize/incentivize markets when comparing plants 2
functions
OT can be a major contributor All Weekly (or per
Overtime Cost toincreased unit costs, Penalized for increased running times production none payroll no
measured more quickly functions frequency)
. Does not consider overtime, not normalized for plant All
Reasonably correlated with R R -
Total Headcount size, increases/decreases may not correlate to unit production none Instantaneous no
total cost ) : . .
cost, penalizes 4-shift operation functions
/ Nearly directly correlated z e Al z Weeldy {orper
Man-hours/MT of Flour Withicost Does not consider overtime impact production none payroll yes
N A functions frequency)

m
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Energy Management

What does your power bill look like?

A Breakdown of kWH, kVA, and kVAr

kWh is the most commonly followed metric

A Separates actual consumption from the unit cost

A A director or senior manager is likely the only one who can impact unit cost

Divide by MT flour to come up with a figure one can manage Eg‘
N)

A Total kWH not applicable because large production months/periods will penalize you iIaom

170
Energy Measures
N)
iaom
171
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