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Key Performance 
Indicators Workshop
 - Management and Implementation

  IAOM South Asia Inaugural Meeting

      Roy Loepp ҭ 07-December 2025

      Le Meridien Hotel  Delhi, India

òEvery morning in Africa, a gazelle wakes up, it knows it must 

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 

or a gazelle - when the sun comes up, you'd better be running.ó

    ñChristopher McDougall, Author
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Course Outline

The case for KPI management

Continuous improvement methods and the KPI process

Selecting and defining KPIs

Milling KPIs

Bringing it all together

What would you like to learn from this course?

A. 

B.

C.
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My Objectives For You

Å Appreciation of  continuous improvement (CI) concepts

Å Knowing WHAT to measure, or what NOT to measure

Å Knowing HOW to measure (calculation, frequency, data sources, precision)

Å Develop communication strategies Ż leading to better results

Å Understanding of  the milling process

Å Identify performance opportunities and how to financially justify investment

Å Develop corrective action strategies

We are on a virtuous mission!
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The case for KPIs -
A basis for 
continuous 
Improvement

Roy Loepp

07 -December, 2025

Learning Objectives:

Continuous Improvement(CI) Ż the case for 

KPI management

ÅThe monetary value of  certain milling KPIs

ÅCI Systems

ÅThe pillars of  CI

Å̀ ØÁĝĦęØĂØăĢƉĝ ÁĖĖüëÎÁĢëĊă
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Does your company view 
manufacturing as a 

competitive advantage or a 
necessary evil?

Manufacturing can be a þProfit Centerÿ

Å Achieving results beyond standard

Å Maintaining consistency keeps manufacturing from being a 

limitation to sales

Å World-class performance puts you at an advantage to other 

companies

Å Lesser manufacturers will be at a severe disadvantage when 

times get tough

Å When times are good, world -class performers are more likely 

to capitalize on the opportunity 
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What would 1.00% loss in extraction cost your business?

What would 1.00% loss in extraction cost your business?

Do you know your:

Á Wheat Cost Ż 2,376/90kg or 26,400/T ($27 and $300)

Á Value of the By -product/Offal Ż 1,100/50kg or  22,000/T  ($12.50and $250)

Á Variable cost of production for flour Ż 154/50kg or 3,080/T ($1.75 and $35)
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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 Ż say 4,6 million/yr ( 3,080/T 

variable manufacturing costs x 1,500T flour)

Therefore Ż 13,420,000/year benefit ($152,500)

- OR, if  your mill is at capacity, you ALSO can add 1,560T of flour sales 

for almost NO cost Ż another 34 million/yr!

All total Ż R47million annual benefit ($687,000)

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)?

Ç Dry-Dirty wheat extraction based on scale (flour / dirty wheat scale 

qty)

Ç Flour quantity in terms of sacks

Ç Flour quantity in terms of production scale

Ç B1 Extraction (flour / B1 qty)

Ç Product Extraction (flour / sum of products)

Ç Extraction based upon physical disappearance (flour / change in perpetual 

inventory)

Ç Other measure

Ç Multiple measures

Ç 4ĊăƉĢ ùăĊĵ Ż öĦĝĢ Ɔ8ĺĢęÁÎĢëĊăƇ

What precision should you use In measuring 
extraction?

Nearest percent Ż 78%

Nearest tenth of  a percent Ż 78.3%

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

In my opinion:

Nearest tenth of a percent Ż 78.3%

WHY?

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

ĝĢÁĢëĝĢëÎÁü ƆăĊëĝØƇ

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

- Several tenths likely indicates a change in underlying conditions (that you 

can control)

WHO provides the official extraction figure?

Ç YOU do

Ç Accounting (a person OR the ERP system)

Ç Corporate executive

Ç Head miller

Ç Automated dashboard (linked to ERP or other central 

database)
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Is measurement important?

Why?

òWHAT GETS MEASURED GETS MANAGEDó

ñ SIMON CAULKER, JOURNALIST (BUT WRONGLY ATTRIBUTED TO PETER DRUCKER)
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A Comprehensive KPI Reporting System Offers 

ÅA systematic way of measuring performance

ÅA Single source of truth Ż Ideally corresponding 100% with THE 

financial results

ÅAn opportunity to build a culture around performance

ÅRapid visual analysis Ż information radiators

ÅIncreased visibility to performance information

Coffee Example ù 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)

Manual chart created Ż Ăëüü ĝĢÁââ ÍĦëüĢ Á èëĝĢĊãęÁĂ ÍĻ ĖĦĢĢëăã Áă Ɔ´Ƈ 

on the grid for a given week
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Coffee Example ù Topeka North Mill

In about 3 weeks, coffee machine was fixed, lost 

quarters went to 0, and I took the chart down

Employee morale increased, and I was the hero!

All because of  increased visibility!!
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òIF YOU CANõT MEASURE IT, YOU CANõTCHANGE ITó

ñ PETER DRUCKER

Continuous improvement 
systems

Using KPIs to your advantage

Roy Loepp

07 -December, 2025
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Continuous Improvement Goals

INCREASE EFFICIENCIES MINIMIZE DEFECTS AND 

REWORK

EMPLOYEE ENGAGEMENT REDUCE COSTS (REDUCE 

WASTE OF TIME, 

MATERIALS, RESOURCES)

INCREASE òQUALITYó 

(PRODUCT CONSISTENCY, 

CONFORMANCE, 

RELIABILITY)
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CI Champions

Toyota:  Lean/Kaizen ð JIT, òAutonomationó (employees can stop the line for 

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 Reliant ð measures of logistics performance and customer 

satisfaction

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

GE: 6 Sigma ð emphasized data analysis to reduce defects

What do they have in common?

DATA!
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6-sigma

DATA driven

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

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

Originated with Motorola in the 1980s

Lean manufacturing

PROCESS driven

Originated with Toyota Ż TPS in 1990s

Uses 5S for organization/standardization

Eliminate waste and improve flow

Visual tools and diagrams

Utilizes PDCA process Ż Plan, Do, Check, Act (Edwards Deming)
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KPI Reporting

ÅWhat is our objective?

ÅKPI processes are integral to Defining, Measuring, and 

giving us the ability to Analyze (though AI can also 

analyze)

Define Measure Analyze Improve Control

DMAIC Model Overview

Define: Clarify the problem and goals 

Measure: Collect relevant data 

Analyze: Identify root causes 

Improve: Implement and test solutions 

Control: Sustain improvements and monitor performance
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PDCA Model Overview

Plan: Identify the problem and set objectives 

Do: Implement the proposed solution 

Check: Evaluate results against expectations 

Act:  Standardize successful changes or adjust

Visual: Circular PDCA cycle diagram

38

Challenge your process capability
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PDCA DMAIC Focus

Plan Define + Measure + Analyze Problem understanding

Do Improve Solution implementation

Check Control Monitoring effectiveness

Act Control (extended) Standardization & next cycle

Comparison of PDCA/DMAIC

s4.! ÎĻÎüØĝ ÎÁă ÍØ ăØĝĢØÔ ĵëĢèëă 4`!K. ĖèÁĝØĝū ĖÁęĢëÎĦüÁęüĻ ĢèØ ƆKƇ Ċę ƆKĂĖęĊĴØƇ 

piece

4`!K. ÁÔÔĝ ęëãĊę ĢĊ s4.!Ɖĝ ĝëĂĖüëÎëĢĻ

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

They Fit together

39

40



11/25/2025

20

Scenario: Improving mill extraction

ÁPDCA:

Á Adjustments to wheat blend, cleaning machinery settings, final wheat moisture

Á Roller mill settings

ÁDMAIC: Cross-site variability analysis, process redesign

Á Identifying a bottleneck, and purchasing a new machine

Á Identifying new standards for wheat purchases

ÁOutcome: Methodical approach to process improvement with validated results

Example

ÅNormalize specs and expectations across teams

ÅUse PDCA for agility, DMAIC for depth

ÅEmbed PDCA into DMAIC for iterative execution

Key Takeaways on improvement methods
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Manufacturing excellence

Continuous improvement gurus tell us we need:

Á Ɔ!ĦĢèĊęëŀØÔ BĊęĂÁü zĻĝĢØĂĝƇ Ż as opposed to home -grown log books, Ad -hoc Excel worksheets, 

disconnected databases, processes which bypass ERP

Á £ăÔØęĝĢÁăÔ ƆsęĊÎØĝĝ .ÁĖÁÍëüëĢĻƇ Ż ¯Ø ÔĊăƉĢ ùăĊĵ ĵèØă ĵØƉęØ ĊĦĢ Ċâ ÍĊĦăÔĝ ëâ ĵØ ÔĊăƉĢ ĂØÁĝĦęØŪ

Á ƆzĢÁăÔÁęÔ ¯ĊęùƇ Ż Certain processes and procedures are required to produce close to perfection 

(within 6 -sigma).  this should be the expectation of  our manufacturing operations

Á Ɔ®ëĝĦÁü `ÁăÁãØĂØăĢƇ Ż Rapid feedback regarding performance/status of  our factories

Á Ɔ-ØăÎèĂÁęùëăãƇ Ż How are we 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?

Á ƆCĊÁü !üëãăĂØăĢƇ Ż do our employees have the same goals as the company?

KPI MANAGEMENT WILL CONTRIBUTE DIRECTLY TO ALL OF THESE
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þIt is not necessary to change. Survival 
is not mandatory.ÿ
   úW. Edwards Deming, world -renowned quality guru

KPI systems supports Manufacturing Excellence

Analysis capability

Å Creates a corporate history, from which management can learn, both now and in the future

Å Establishes process capability

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

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

Benchmarking

Å Creating a common corporate language/culture for performance measurement

Å Enables weekly/daily/hourly monitoring of KPIs against standard

Å sęĊĴëÔØĝ ƆëĂĂØÔëÁĢØƇ ĖØęâĊęĂÁăÎØ âØØÔÍÁÎù
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CI Conclusions

ÅContinuous improvement is both mindset and method

ÅChoose the right tool for the problem

ÅEmpower teams with clarity and structure

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 (1856ù1950) Irish actor and author

48

49



11/25/2025

24

The KPI Process
Implementing KPIs in your business

Roy Loepp

07 -December, 2025
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KPI Reporting Objectives 

ÅSingle source of truth Ż Ideally corresponding 100% with 

THE financial results

ÅCommon methodology (culture) for all evaluation

ÅRapid visual analysis

ÅMake performance information more visible/open

The KPI Implementation Process
ÇUNDERSTAND CORPORATE BELIEF SYSTEM, STRATEGY, AND PRIORITIES ð IDENTIFY STRATEGIC OBJECTIVES

ÇANALYZE YOUR SCOPE OF THE BUSINESS AND IDENTIFY CRITICAL SUCCESS FACTORS

ÇSELECT AREAS FOR KEY MANAGEMENT PRIORITIES AND ASSIGN KPIS

ÇDEFINE KPIS ð FIRST FOR THE BROAD BUSINESS, AND THEN SPECIFIC FUNCTIONS

ÇTHE FORMULA

ÇTHE REQUIRED DATA SOURCES

ÇOWNERS OF THE DATA AND ITS COLLECTION/ INPUT

ÇFREQUENCY

ÇCOMMUNICATION AND VISUALIZATION REQUIREMENTS

Ç IDENTIFY CURRENT STATE, IDENTIFY DESIRED FUTURE STATE

ÇSPOT PERFORMANCE GAPS (OUT-OF-CONTROL PROCESS) AND SET PRIORITIES

Ç IMPLEMENT IMPROVEMENT PLAN UTILIZING ROOT CAUSE ANALYSIS

52

53



11/25/2025

26

Superbowl Stats

Current ICC Cricket Statistics (KPIs) 
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Definitions : 

56

Data  
ÅJust a figure from the 

system

Leading 

KPI

ÅIndicator you can directly 

measure from the process

Lagging 

KPI

ÅIndicator that is a result of 

a calculation (calculated 

from leading KPI or data)

Manufacturing more complicated than Sports
PROFIT (the final score) MAY be a key objective

Many other objectives are often in play

ÅSustainability

ÅCorporate Social Responsibility

ÅShort-term vs. long -term success

ÅEmployee welfare

ÅReputation and community engagement

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

We can have multiple winners
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Strategy  pyramid ù ID strategic Objectives

Know your Scope

× Are you the President, MD?

× YOU set vision, mission, values, define strategy

× KPIs for the overall business success Ż net income, sales growth, innovation, Customer 

satisfaction,  major project execution

× Are you the COO?

× Inventory turns, Delivery time, manufacturing efficiency, total manufacturing 

expenses, raw material costs, 

× Are you the Director of  Plant Operations?

× Extraction, Safety, down time, overtime, energy, training of  staff

× Are you the head miller?

× Safety; Shift-wise figures - extraction, down time, capacity;  skills development, 

attendance
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Identify Success Drivers ù What does success look like?

Cost of inputs

Manufacturing Efficiency

Manufacturing expenses

Quality, Safety, Sustainability

KPI Definition

Á Will discuss selection in greater detail 

in the next module

Á build data dictionary
Á Source of inputs (data)

Á Frequency of  data input, reporting, and analysis

Á Who records, who reports Ż Utilize a RACI matrix

Á Publish Ż how? Where?

Á Analyze and improve

60
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Build a Data Dictionary

Á Useful reference for present and FUTURE managers

Á Necessary for communication to other managerial 

functions

Á Can serve as the basis for IT development or for basic 

implementations

Á Single source of truth Ż no discussion over HOW to 

measure

Data Dictionary ù Raw Data Elements

62
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Data Dictionary ù KPI Calculations

Analyze/Communicate with the þRACIÿ method

- R: Responsible for capturing and recording

- A: Accountable for the results (only one person) ż may be the same 

as the person Responsible, or can be their designate

- C: Consulted - those who we consult to achieve improvement

- I: Informed ż Who do we inform of  the results

64
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Analyze with the þRACIÿ analysis

Data Dictionary

Á Collect a REAL set of  test data Ż MAKE SURE IT 

WORKS!

Á Do results provide the expected and meaningful 

values?

Á Identify numerical precision Ż decimal places

Á Have system owner sign off  on Formulas/Results 

66
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Communication

What are the appropriate visual tools and indicators?

ÅTables Ż for the numerical values Ż shift, day, week, month -to-date

ÅLine charts Ż to help identify trends and adherence to control limits

ÅBar charts Ż follow volumes and total output

Where to post Ż zèĊĖ BüĊĊęū `ëüüØęƉĝ ĊââëÎØū 

management office

Can be simple Ż White board, print -outs on display 

boards, video monitor?

ÁEstablish control limits within 3 sigma of the mean

ÁSpecial cause variation results in points beyond the 

control limits

ÁMean should be stable

ÁNo non-random patterns Ż 7 points above or below 

mean,  or 6 points increasing or decreasing

A Word on Control Limits
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EXTRACTION

Set Objectives

ÁReview Past performance Ż what is reasonable?

ÁConsider business objectives Ż what does the business require?

Á~èëăù ƆÎĊăĢëăĦĊĦĝ ëĂĖęĊĴØĂØăĢƇŪ  ¯èÁĢ .g£Z4 ĻĊĦ ÔĊ ãëĴØă 

resources?

Á~èëăù Ɔz`!v~Ƈ

Á Specific, Measurable, Achievable, Relevant, Time-bound
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Visual Management: It is 10 times harder 
to command the ear than to catch the 
eye. 
     úDuncan Maxwell Anderson, American writer

Train users and other stakeholders

- Data collection Ż who is accountable and responsible?  What are 

quality standards?  Error Correction procedures.

- Interpretation Ż When do we take action, what conditions indicate 

a problem.  Determine control limits and trend indicators.

- Communicate relevancy and impact

ÅPlant/company performance impact

ÅPersonal (bonus or other incentive) impact

- Ensure motivation

Å~èëĝ ëĝ ăĊĢ Á ƆĝĢëÎùƇ ĢĊ èëĢ ĖØĊĖüØ Ċă ĢèØ èØÁÔ

ÅThis is like a warning light on your car, or the speedometer
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Working to Improve result Ą. 

Daily  
LEADING 

INDICATOR
KPIs

Weekly  

LAGGING 

INDICATOR
KPIs

Monthly/ 

Yearly 
LAGGING 

INDICATOR

KPIs

74

Action NOW, not later - We can analyze at year/month 

üØĴØüū ÍĦĢ ĵØ ÎÁăƉĢ affort  to lose so much time

 - Ensure we hold people accountable for the weekly and daily indicators

 - Train our staff  to know the effects of their action and work

vØĴëØĵ ƆÔØăĢĝƇ ÁÎÎĊęÔëăã ĢĊ v!.K `ÁĢęëĺ

Å~èĊĝØ Ɔ!ÎÎĊĦăĢÁÍüØƇ ĝèĊĦüÔ üØÁÔ ęØĴëØĵ Ċâ ĢèØ XsK ÁĢ ĢèØ 

requisite frequency

Å4ëÔ ƆÔØăĢĝƇ ĊÎÎĦęű  4ëÔ ĵØ ÁÎèëØĴØ ĵèÁĢ ĵØ ØĺĖØÎĢØÔ ĢĊ 

achieve?

Å Kâ ƆµØĝƇ Ż What did we do well?  What is going well?

Å Kâ ƆaĊƇ Ż what are the potential causes?

ÅPerform Root-Cause Analysis Ż Ishikawa 

Diagram/Fishbone if  needed
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Action Planning

Á Have a daily stand-up meeting to review Ż (stand up for 5 -
10 minutes Ż ĵØ ÔĊăƉĢ ëăĢØăÔ ĢĊ ĝĢÁĻ üĊăãſ

Á What you did yesterday

Á What you plan to do today

Á What roadblocks did you encounter

Á Determine SSC:  Actions to Start/Stop/Continue

Á Start Ż actions we need to begin taking

Á Stop Ż actions which have proven harmful that we should 
discontinue

Á Continue Ż those actions which are continuing to work well 

Audit Results

Åʜʦʚʝʨʷʡ, ʥʦ ʧʨʦʚʝʨʷʡ

ÅTrust but verify (Russian proverb)

ÅImplement checks/balances

76
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Selecting and Designing 
KPIs

the need for effective KPI management

Roy Loepp

07 -December, 2025
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Process for execution

V Receive strategic goals from 

senior management for the 

coming year

V Quantify what is needed from 

specific KPIs to achieve

V Set targets along with team 

members which align with 

strategic objectives

V Communicate objectives with 

senior management and staff  

(upward and downward)

V Include in personal performance 

objectives for all employees

V Create daily and monthly dialogue 

process for all employees

V Review quarterly and adjust if  

conditions truly have changed

V Be flexible Ż avoid discouragement 

and be sure an incentive always 

exists for performance improvement

V Be honest Ż ĵèØęØ Ģèëăãĝ ÔëÔăƉĢ ãĊ 

well, admit failure, perform RCA, and 

move on

Which KPIs?  First consider these inputs

Á Corporate strategy Ż consider vision, mission, and 

ĴÁüĦØĝ Áĝ ĝĢÁĢØÔ ÍĻ ÎĊĂĖÁăĻƉĝ üØÁÔØęĝ

Á Belief  systems Ż sustainability, safety, community or 

global impact

Á Factors which are impactful to core objectives

Á Target audience Ż Team members need to be able to 

impact the results

80
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Our organizations priorities should 
cascade top -down?  Or perhapsĄ

The foundation is the 
most important!

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

Taipei 101 Ż 80m depth x 380 concrete piles 1.5m diameter 

(508m height)

Petronas Towers Ż 122m depth x 104 concrete piles (452m 

height)
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KPI Management is 
the foundation layer 
you can see

The very base consists of  corporate 

belief  system and strategy

KPIs must be

Å Complementary to the foundation

Å BĊęĂĝ ĢèØ ÍÁĝØ âĊę ĢèØ ƆsęØĢĢĻƇ ĝĢĦââ

BUILDING WORLD-CLASS
PERFORMANCE 

Following the DMAIC Model Ż Define, Measure, 

Analyze, Improve, Control

XsKĝ âÁüü ëăĢĊ ĢèØ Ɔ4ØâëăØŷ`ØÁĝĦęØŷ!ăÁüĻŀØƇ 

phases

aĊĵū Ɔ¯H!~Ƈ ĢĊ ÁăÁüĻŀØű

Selected KPIs must be compatible with what has 

already been defined
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What has been defined at 
the corporate level?

Vision, Mission, Values, Beliefs, 

Strategy

Key objectives for broad 

categories:

ÅProfitability

ÅSustainability

ÅPublic relations and image

ÅHR philosophies

ÅInvestment policy and direction

Functional leadership will identify 

specific categories for targeted 

achievement

Do YOUR KPIs reflect the corporate 
priority?

86
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What are some KPIs 
that may flow from 

these priorities?

Just SOME of the potential KPIs

88
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Determining which KPIs to utilize, and where

Á¯èÁĢ ƆXØĻƇ XsKĝ Íęëăã ĢèØ ãęØÁĢØĝĢ ëĂĖÁÎĢ 

to the business?

ÁDo employees have an ability to impact the 

KPIs they are evaluated on?

ÁAre ALL employees which impact KPIs 

evaluated on the KPIs?

Weüll focus on:

ÁTechnical milling KPIs Ż e.g. Extraction, 

Down Time

ÁOperations management Ż e.g. Safety, 

Quality, Expenses 

91

92



11/25/2025

45

Production costs pie chart

What can we do about wheat cost?

93
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We canüt (as a miller):

Á Negotiate for a better FOB price or freight 

cost

Á Impact global markets or supply/demand

Á Select our wheat origins (Maybe?).  This is 

a completely different seminar.

We CAN:

ÁManage and optimize extraction Ż core milling 

management activities and best practices

ÁManage and control unexplained losses/shrink

Á weights, moisture measurement, supplier reliability, insect control, spoilage, 

dust

ÁGet quality right the first time

95
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Additional KPIs For a milling Company

Á Total sales volume, perhaps not  (for any 

organization)

Á Common thoughts by production, quality, engineering Ż ƆK ÔĊăƉĢ ĝØüü ĢèØ âüĊĦęƇ

Á How does production contribute to total sales?

Á How does the quality function contribute to total sales?

Á How does engineering/maintenance contribute to total sales?

Á How does accounting contribute to total sales?

Á Safety

Á !ęØ ĻĊĦ ĻĊĦę ÍęĊĢèØęƉĝ ùØØĖØęű  

Á We have a responsibility to look after each other

Mfg  Expenses pie chart
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For a flour mill - Plant Operations

ÁExtraction

ÁDown time or OEE 

measures

ÁManufacturing Expenses Ż 

labor, Energy, purchased 

Items (R&M/Supplies)

ÁMay also consider non-

monetary metrics like 

kWH/MT flour OR man-

hours/MT flour

ÁShrink

ÁPlant capacity in T/24hrs or 

T/hr

ÁFinished Goods moistures

ÁHours Operated Ż as a proxy 

for sales volume

ÁSafety Index

ÁQuality Index

Alignment

Á Make a simple set of  KPIs applicable to YOUR 

organization

Á KPIs flow/cascade from a strategic plan or operating plan

Á Get all in the boat rowing together and the same 

direction.  Make sure all understand the WHY.

Á Create a sense of unity

Á Create common language and culture around key 

objectives

Á Provide frequent feedback and visibility
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KPI Qualities

Á Should not be duplicative Ż ÔĊăƉĢ ĦĝØ Dowm Time, OEE, 

and quality together

Á SHOULD create some natural conflicting objectives

Á Mill Capacity Vs. Down Time or Extraction

Á Moisture vs. down time or extraction

Á Should be weighted in a manner corresponding with their 

ëĂĖÁÎĢ Ċę ĖęëĊęëĢĻ žÎÁüÎĦüÁĢØ ëĂĖÁÎĢ ëâ ĻĊĦ ÔĊăƉĢ ùăĊĵſ

Á Should be a small enough list that is easily followed and 

understood

Á Maybe 4-6 leading KPIs daily

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

Process for execution
V Receive strategic goals from 

senior management for the 

coming year

V Quantify what is needed from 

specific KPIs to achieve

V Set targets along with team 

members which align with 

strategic objectives

V Calculate PONC?? (price of  

non-conformance)

V Communicate objectives with 

senior management and staff  

(upward and downward)

V Include in personal performance 

objectives for all employees

V Create daily and monthly dialogue 

process for all employees

V Review quarterly and adjust if  

conditions truly have changed

V Be somewhat flexible Ż avoid 

discouragement and be sure an 

incentive always exists

V Be honest Ż ĵèØęØ Ģèëăãĝ ÔëÔăƉĢ ãĊ 

well, admit, perform RCA, and move 

on
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The most important part ù START!

ÁPerfection is the enemy of great ŻVoltaire

ÁƆ~èØęØ ÎĊĂØĝ Á ĢëĂØ ëă ØĴØęĻ ĖęĊöØÎĢ 

where you have to shoot the engineers and 

ĝĢÁęĢ ĖęĊÔĦÎĢëĊăŪƇ

ÁµĊĦ ÔĊăƉĢ èÁĴØ ĢĊ ÍØ ĖØęâØÎĢ âęĊĂ ĢèØ 

start.  You can (will) refine over time.

-Ø Ɔ!ãëüØƇ

We are on a continuous improvement JOURNEY
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Milling KPIs
fine tuning definitions and requirements

Roy Loepp

07 -December, 2025

Value Stream Map

ÇHelps us visualize the process end to end

ÇDocuments cycle times of each process

Ç Identifies bottlenecks and inefficiencies

Ç Identifies documents and data produced 

from each part of  the process
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VSM graphic

What is our bottleneck?

What IS a bottleneck?  Anything which limits 

how much we can produce overall.
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100T/hr

6T/hr

30T/hr

20.8T/hr24T/hr24T/hr

120T/hr

Typical 500T/24hr Diagram

Offals

Flour

100T/hr
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30T/hr

20.8T/hr24T/hr24T/hr

120T/hr

Typical 500T/24hr Diagram

Offals   

Flour     
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The þBottleneckÿ in Flour Milling is typically þMillingÿ

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

Á It is typically designed to be operated at a fixed hourly 

throughput to maintain balance and quality

Á BUT it may be in our interest to PUSH the bottleneck 

capacity higher

Á Reducing bottleneck capacity absolutely reduces output 

and a host of  other unit cost KPIs Ż labor/MT, kWh/MT 

(??), Depreciation/MT

BECAUSE òMILLINGó IS OUR BOTTLENECK, A HOST OF 

KPIS WILL FOCUS ON THE MILLING PROCESS

Conversion Efficiency - extraction

ü Perhaps the most-followed flour/maize milling KPI

ü Addresses the issue of controlling/managing wheat 

cost

ü Most commonly measured in percentage terms 

(but percentage of what?)

ü Kă ĢèØ £z!ū ęØâØęęØÔ ĢĊ Áĝ ƆĻëØüÔƇ ÁăÔ ÎÁüÎĦüÁĢØÔ ëă 

ĢØęĂĝ Ċâ ÍĦĝèØüĝ ęØĘĦëęØÔ ĢĊ ƆĻëØüÔƇ ŏŎŎ ĖĊĦăÔĝ 

of flour
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Extraction

×WHICH EXTRACTION? Ż ÁÍĊĦĢ ŐŎ ƆùëăÔĝƇ 

of extraction to consider

×B1, Dry-dirty, sum of products, 14% dirty

×Scale basis or physical basis

×What do we ultimately want to incentivize 

for an operations manager or head miller?

What different þextractionsÿ do we consider

o Dry-Dirty wheat extraction (Scale)

o B1 Extraction

o Product Extraction

o Moisture-adjusted dirty extraction

o Extraction based upon physical 

disappearance

o Other measure

o Multiple measures

o 4ĊăƉĢ ùăĊĵ Ż öĦĝĢ Ɔ8ĺĢęÁÎĢëĊăƇ
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Extraction ù Which one?

B1 extraction

ü Calculation Ż Bulk Flour (scale) / B1 quantity

ü Does not consider the degree of wheat cleaning or dampening

ü incentive to overclean (no penalty for more screenings)

ü Incentive to under -dampen (less milling loss)

ü Scale error, or adjustment of the scale factor

ü Scale reliability Ż what happens when the result is not 

accurate?  What do you use for a proxy, and can this be done 

honestly?

ü Eliminates the wheat cleanliness as an accountability factor

ü KĢƉĝ èØÁĴĻ ĦĝØ ĝĢØĂĝ ëă üÁęãØ ĖÁęĢ ĢĊ ĢèØ ĖęØĝØăÎØ Ċâ ĝĢÁęĢĦĖ 

millers becoming head millers and operations managers
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Extraction ù Which one?

Extraction ù Timing Matters!
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Extraction ù Timing Matters!

ÁConsider that you may wish to measure 

differently per hour, shift, day than per 

year

ÁOn a year-ĵëĝØ ÍÁĝëĝ ĵØ ĵÁăĢ ƆBüĊĦę 

gĦĢ ĢèØ 4ĊĊęƇ Áĝ Á ĖØęÎØăĢÁãØ Ċâ 

wheat consumed

Why not B1?

Incentivizes overcleaning (screenings not included in 

denominator)

ÅKƉĴØ èëĝĢĊęëÎÁüüĻ ĝØØă ĵØüü-performing mills removing from 0.8% to 1.3%

ÅzĊĂØ ƆüÁŀĻƇ ĊĖØęÁĢĊęĝ ØăöĊĻ ęØĂĊĴëăã Ő-3% (with whole wheat kernels in screenings)

Does not capture the impact of  dirty wheat 

(procurement never informed and never held to 

account)
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Product extraction

ÁFlour quantity / (Flour quantity + Bran 

quantity)

ÁAre you including screenings?

Á4ĊØĝ ăĊĢ ÎĊăĝëÔØę ƆĂëüüëăã üĊĝĝƇ

ÁScreenings monitoring Ż what percentage of screenings 

should I see?

ÁDo you monitor screenings for whole wheat kernels

ÁDo you monitor clean wheat at B1 for impurities and 

shrunken kernels?

ÁWater meter monitoring

ÁMass balance

ÁExtraction vs. wheat quality vs. Ash Curves

Practical Extraction Issues
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Extraction Problems

Ç Is the measure subject to EXTREME manipulation Ż trick 

millers, fudging scale factors for B1 or finished products

Ç BEWARE of manipulative behavior or data manipulation

Ç Do we have the right incentives? - Southwest Airlines 

example Ż 33% less gate time than United

Ç Incentivized the right behavior Ż get in line early

Ç sÁĝĝØăãØęĝ ęØÁÔĻ ĢĊ ÍĊÁęÔū ÁęØăƉĢ ÎÁęęĻëăã üÁęãØ ÍÁãĝ

Ç Beware of  unintended consequences

Is this what we want?

MD

Acctg

Sales

Procurement

Quality
Production
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No, ButĄ

Á We want to identify problems and where they 

exist

Á We want people held accountable for their work

Á People need to speak up when they are unfairly 

ØĴÁüĦÁĢØÔ Ċę ÔĊăƉĢ èÁĴØ Á ÎèÁăÎØ ÔĦØ ĢĊ ØĺĢØęăÁü 

(controllable) factors, like dirty wheat

Á ¯ØƉüü üĊĊù ÁĢ ÎĊăÎØĖĢĝ ĢĊ ØüëĂëăÁĢØ Ģèëĝ üÁĢØę 

ÁăÔŮ

WE CAN AVOID THE CIRCULAR FIRING SQUAD BY 

FOCUSING ON PROCESS AND SYSTEMS

Rowing in one direction
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Avoid incentivizing working in silos

Avoid at all 

costs 

incentivizing 

sabotage or a 

siloed 

mentality

Capacity (bottleneck) calculations

Á Normally, CI processes would analyze cycle time (time required to 

produce 1 unit) or takt time (Time required to produce the units 

demanded by customer)

Á In milling, we refer to units/time, i.e. MT/24 hours or MT/ hr of wheat

Á In North America, we consider cwt of FLOUR/24 hours (cwt = 

ƆèĦăÔęØÔ-ĵØëãèĢĝƇ Ċę ŏŎŎ ĖĊĦăÔĝſ

Á You can divide MT/24hr by .06 to get an approximation of cwt/24hr 

Ż 500/.06 = 8,000cwt

Á OR, multiply cwt by .06 to get MT Wheat/24hr Ż 8000 x .06 = 

500MT/24hr
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Our choices to evaluate capacity

Our choices to evaluate capacity
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We will choose MT Wheat/24 hours

o Formula Ż Total MT wheat milled/hours operated

o Very commonly used throughout the industry -  we 

describe our mills in this way

o Can be seen instantaneously at B1

o Isolates the mill performance from other factors 

ĢèÁĢ ĵØƉüü ØĴÁüĦÁĢØ ĝØĖÁęÁĢØüĻ
o Quality

o Reliability

o Extraction

Managing MT/24 hours

× Ensure staff  understands the designed capacity of  

the mill

× Enforce strictly break release testing Ż tendency to 

ĊĴØęãęëăÔ ĝØØùëăã ĂĊęØ ØĺĢęÁÎĢëĊăŪ  K~ 4g8zaƉ~ 

WORK!!!

× Require permission to reduce B1 scale quantity

× Provide daily feedback and visualization of  daily, 

MTD, and YTD totals
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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

- ~ØăÔØăÎĻ âĊę Ɔ-!4Ƈ Ģèëăãĝ ĢĊ èÁĖĖØă ÔĦęëăã Á 

stop/restart (any change of  state in a process)

- Lost labor and asset efficiency

Down Time KPIs
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Our choices to evaluate down time

Weüll Choose % EDT (as a proportion of running time)

Á Amplifies the figure as compared to doing a true 

percentage Ż 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

Á Is normalized for running time (slow running times 

does not artificially show good performance)
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Managing (minimizing) down time
× Apply logical reason codes

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

×Identify major areas/function causing repeated down time incidents

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

investigation

× 4Ċ ăĊĢ ëăÎüĦÔØ ëĝĝĦØĝ üëùØ ƆëăĝĦââëÎëØăĢ ĵèØÁĢƇ Ċę ƆâüĊĦę 

Íëăĝ âĦüüƇ

×~èØĻ ÔĊ ăĊĢèëăã ĢĊ ĂØÁĝĦęØ ƆÍĊĢĢüØăØÎùƇ ëĝĝĦØĝ

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

× Require any instance of  down time more than 24 hours 

to be followed up with an incident investigation

Downtime Log ù While likely not the 
þBottleneckÿ, optimizing packaging 
uptime still important
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Moisture of finished product

Á A major financial goal in milling is to ship more product 

out than wheat purchased Ż aids in optimizing wheat 

cost

Á We accomplish this by adding moisture to the wheat 

(which also makes it mill better)

Á Maximizing moisture in our finished product helps us 

ÁÎèëØĴØ ĢèØ ãęØÁĢØĝĢ ĖĊĝĝëÍüØ ƆCÁëăƇ ÎĊĂĖÁęØÔ ĢĊ ĵèØÁĢ 

purchased

Á Consistent moisture at B1 helps us ensure a consistent 

finished product with respect to a host of  parameters

Moistures
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Moistures

A Word on þMilling Lossÿ

Å We are losing (we assume) moisture only.  We are not losing mass in the 

âĊęĂ Ċâ ĵèØÁĢū âüĊĦęū Ċę ÍęÁăŪ  `ĊëĝĢĦęØŷĵÁĢØę ëĝ ƆâęØØƇ ÁăÔ ĵØ ÎÁă ĦĝØ Áĝ 

much as we need.

Å ¯Ø .!a ĂØÁĝĦęØ Ăëüüëăã ƆĝèęëăùƇ Ċę ĖèĻĝëÎÁü üĊĝĝØĝ ÍĻ ÁÔöĦĝĢëăã âĊę ĂĊëĝĢĦęØ

Å Kâ ĵØ ĂÁĺëĂëŀØ ĂĊëĝĢĦęØ Ċă âëăëĝèØÔ ãĊĊÔĝ ÍÁĝëĝū ÔĊ ĵØ ÎÁęØ ÁÍĊĦĢ Ɔ`ëüüëăã 

ZĊĝĝƇ ëâ ëĢ ëĝ ØăĢëęØüĻ ĵÁĢØęű

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

maximum finished product moisture

Å ¯Ø ĂÁĻ ÎÁęØ ĂĊęØ ÁÍĊĦĢ ƆĂëüüëăã üĊĝĝƇ ëă ĴØęĻ ÁęëÔ ØăĴëęĊăĂØăĢĝ Ċę ëâ ĵØ 

èÁĴØ ÔëââëÎĦüĢĻ ÎĊăÔëĢëĊăëăã ĴØęĻ ÔęĻ ĵèØÁĢ -£~ KƉĴØ ĝØØă Ăëüüĝ Ħĝëăã ŗƽ 

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

moisture.
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A Word on þMilling Gainÿ

× Milling gain equals (we assume) total moisture gained in finished products 

compared to wheat

× Be careful about standardizing Ż depends mostly on wheat moisture

× ! ŏŪœƽ ƆĂëüüëăã ãÁëăƇ Ċă vĦĝĝëÁă ĵèØÁĢ ĂÁĻ ÍØ ĝĦĖØę žÁĴØęÁãØ ĵèØÁĢ ĂĊëĝĢĦęØ 

>12%)

× ! ŏŪœƽ ƆĂëüüëăã ãÁëăƇ Ċă !ĦĝĢęÁüëÁă ĵèØÁĢ ĂÁĻ ÍØ üĊĦĝĻ žÁĴØęÁãØ ĵèØÁĢ 

moisture <10%)

× Build in the moisture gain potential in your procurement decisions Ż leave it 

out of  the mill evaluation.  Rather, consider finished product moistures.

Conclusion on Gain and loss

Á `ØÁĝĦęØ ëăĝĢØÁÔ BëăëĝèØÔ sęĊÔĦÎĢ `ĊëĝĢĦęØ ÁăÔ ĢĊĢÁü ƆzèęëăùƇ

Á Milling loss can be an aid in achieving maximum finished 

product moisture

Á Efforts to reduce milling loss can result in decreased 

conditioned wheat moisture (easier to mill?)

Á Also, could potentially lead you to forego two -stage 

conditioning on very dry wheat
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Sales ù arenüt we in business to sell flour?

ü It is logical that all members of an organization have some 

understanding of its sales position

ü All employees should have a vested interest in selling more product, 

assuming a commercially-minded organization

ü ƆgĦęƇ ĵĊęù ĝèĊĦüÔ ĦüĢëĂÁĢØüĻ ëĂĖÁÎĢ ĊĦę ĂÁęùØĢƉĝ ĖØęÎØĖĢëĊă ÁăÔ 

appreciation for our product

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

identify a quality defect

Sales volume KPIs
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Sales Volume KPIs

Sales Volume KPIs

Á We are (seeking to) maximize the output of  our 

bottleneck Ż higher sales means higher utilization 

of our assets

Á ~èęĊĦãè ĴĊüĦĂØĝū ĵØ Ɔ`ÁăÁãØƇ ĊĦę ÔØĖęØÎëÁĢëĊă 

or asset costs

Á We also reduce, in unit terms, all fixed costs
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Shrink - Why?

Á Major losses CAN AND DO happen Ż ĻØĝū ĢèØ ƆBƇ 

word (Fraud!)

Á It brings all processes Ż receiving through shipping 

Ż into the picture

Á It brings visibility to things like:

Packing scale weights

Dust emissions

Scale calibrations

What is wrong with this picture?
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151

Shrink KPIs
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Shrink KPIs

VSM graphic
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Total Shrink ù calculate via mass balance

Å Respects the law of conservation of matter and energy Ż Mass is 

neither created nor destroyed during the process

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

wheat basis

Å Expressed as a percentage of all grain processed, not received

Å .Áă ÍØ ĦĝØÔ ĢĊ ƆÍÁÎùâüĦĝèƇ ĵèØÁĢ ëăĴØăĢĊęĻ âĊę ÁÎÎĊĦăĢëăã ëăĝĢØÁÔ 

of using dirty wheat transfer scale (a lean manufacturing concept)

Å Compare mass consumed to change in physical inventory via scale or 

other physical measurement

How to calculate wheat consumption

ü Sum of all finished product quantities x 

weighted average finished product moisture 

(taken at packing scale)

ü Compute dry matter in the finished product 

(subtract the moisture)

ü Reinsert the original dry wheat moisture
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Wheat consumption Calculation Example

× 7800 of 50kg bags of flour, 14.0% moisture Ż IF additives are added 

or mixes are done, necessary to subtract ingredients/additives also

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

× Dry wheat moisture of 10%

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

× By-Product Ż (2300 x 50)/1000 x (1 -13%) = 100.05MT of dry matter

× Total dry matter consumption = 335.4 + 100.05 = 435.45

× Total dry wheat (that made it to finished goods) = 435.45/(1 -10%) = 

483.8MT of wheat

Final Shrink Calculation

Á Calculate change in wheat inventory

Á Beginning inventory 10,0000MT + wheat received 

1,500MT Ż ending inventory 11,0000MT = 500MT

Á Calculated wheat consumption = 483.8MT

Á Unexplained losses = 500 Ż 483.8 = 16.2MT

Á Total shrink = 16.2MT / 483.8MT = 3.35% shrink!

Á All of  this IN SPITE of producing 505T of finished 

goods - ¯Ø ÁÎèëØĴØÔ Á ƆĂëüüëăã ãÁëăƇ
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Sources of shrink - Overpack

Ç Modern flour packers utilize net -weigh scales and can tell you total 

quantity for a shift or 24hr period

Ç Multiply units produced x net package weight (do not account for an 

overpack safety factor)

Ç Compare the two Ż this will give you a measured over(under) pack

Ç Hazards Ż broken/torn bags, returned flour from packing

Ç Alternative Ż check-weigh scale can provide a second check and 

eliminates most issues with bag failures

Scale image example
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Sources of shrink ù Dust from filters or discharge

ÅReal-time particulate monitoring

ÅWalk your plant!  Include roofs.  Examine 

your automobile for particulate after work.

Shrink Management via Google Earth!
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Sources of Shrink ù 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 Ż 

always nice to have a final weight in the silos 

with a bulk weigher

Sources of Shrink ù Fraud!

Á Endless scams on finished goods shipping and sometimes receiving

Á Scams involving dozens of people (even ending in a murder!)

Á Weighbridge manipulation, ghost trucks created Ż necessary to have 

separation of duties and job rotation

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

short on reception

Á Dust from discharging trucks, rail, vessels Ż always nice to have a 

final weight in the silos with a bulk weigher
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Shrink management ù þNobody is stealing the wheatÿ 
or þSomeone is stealing the wheatÿ

Å Conflict between accounting and production Ż 

Accounting has one (true) figure which is either 

purchased or calculated wheat, Miller has another (true) 

figure Ż the dirty wheat scale

Å `ëüüØęƉĝ ÎÁüÎĦüÁĢëĊă ĝèĊĵĝ ăĊ ÔëââØęØăÎØ ęØüÁĢëĴØ ĢĊ 

wheat stocks, Accountant shows huge difference with 

wheat stocks using calculated wheat consumption

Å BOTH parties can be correct

Solution

Á vØĂØĂÍØęū ÔĊăƉĢ ØăÔ ĦĖ ëă Á ÎëęÎĦüÁę âëęëăã ĝĘĦÁÔů

Á Understand the calculation, understand and respect one another Ż it 

ëĝ ăĊĢ ăØÎØĝĝÁęëüĻ ƆĵèØÁĢƇ ĢèÁĢ ëĝ Ăëĝĝëăã

Á Overpack and unexplained losses (or fraud) can explain why the 

calculated wheat figure is so much higher

Á !ÎÎĊĦăĢëăãŷÎĊăĢęĊüĝ ĂĦĝĢ ÁĝĝĦęØ âęÁĦÔ ÔĊØĝăƉĢ ØĺëĝĢ

Á Operations must assure overpack is not unreasonable Ż may even 

want to consult with controls to define overpack, and see if  

investment can be justified by a reduction in overpack
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Labor Measures

Labor Measures
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Energy Management

What does your power bill look like?

ÅBreakdown of kWH, kVA, and kVAr

kWh is the most commonly followed metric

ÅSeparates actual consumption from the unit cost

ÅA 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

ÅTotal kWH not applicable because large production months/periods will penalize you

Energy Measures
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