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SponSorS
 
Facilitated by PMMI, the OpX Leadership Network is a dynamic 
community of manufacturing, engineering and operations profes-
sionals dedicated to operational excellence. Through open dialogue 
between CPG manufacturers and OEMs, the OpX Leadership 
Network provides an exceptional forum where the best minds come 
together to identify and solve common operational challenges, 
and apply best practices and innovative solutions to the real-world 
context of manufacturing.
 

PMMI is a trade association of more than 600 member companies 
that manufacture packaging, processing and related converting 
machinery in the United States or Canada; machinery components 
and packaging containers and materials. PMMI’s vision is to be the 
leading global resource for the packaging and processing supply 
chain, and its mission is to improve and promote members’ abilities 
to meet the needs of their customers. Learn more about PMMI and 
the PACK EXPO trade shows at PMMI.org and Packexpo.com.
 

GE is the world’s Digital Industrial Company, transforming 
industry with Software-defined machines and solutions that are 
connected, responsive and predictive. GE is organized around a 
global exchange of knowledge, the “GE Store,” through which each 
business shares and accesses the same technology, markets, structure 
and intellect. Each invention further fuels innovation and applica-
tion across our industrial sectors. With people, services, technology 
and scale, GE delivers better outcomes for customers by speaking 
the language of industry. www.ge.com.
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Overview
Statement of Purpose

OEE Defined

OEE Impact on Performance

OEE Benefit Calculator
   • value  • basis  • scope

Inputs, Calculations and Outputs

Step-by-Step Guide to Completing  
the Calculator

Purpose of the  
OEE Benefit Calculator
Calculate the product cost impact of  
target future performance improvements

Enable development and comparison  
of various improvement scenarios
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OvErall EquIPmEnt EffECtIvEnEss OEE: a PErvasIvE ImPaCt 
On BusInEss rEsults

Process Reliability Improvement  
Overall Equipment Effectiveness

Sales 
Growth

Capital 
Efficiency

Enterprise Value / Share Price

Safety & 
Quality

Cost 
Reduction

Cash Flow

Why focus on OEE? 
OEE performance has a pervasive impact on key success factors for automated manufacturers

Customer service & delivery

Quality variation and defect loss

Raw material scrap & waste

Labor efficiency

Equipment repair & maintenance expense

Overhead spending and absorption
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OEE Benefit Calculator Basis for savings Calculations 
Savings are attained in 2 key areas:

DirECt laBOr WagES & OvErtimE

Improvement in OEE will enable a line to meet  
production targets in fewer direct labor-crewed  
scheduled run hours

So improved OEE may enable a reduction in the  
number of weekend days that must be scheduled  
in order to meet the target production quantity

This will result in reduced direct labor expense related 
to fewer paid hours and reduced overtime premiums

raW matErial ingrEDiEnt anD PaCkaging YiElD

Unplanned stops on the production line result in  
scrap and waste

Quality variation and rejects caused by instability  
in the production process

Spilled, damaged or incomplete product that must  
be scrapped

Reductions in unplanned stops will result in improved yield

scope of the OEE Benefit Calculator 

OEE traCking

OEE data is captured and tracked at the production line level

OEE data can be rolled up to plant and multi-plant levels 

OEE imPrOvEmEnt

OEE improvement is most effective when it is prioritized to a specific line with a clear plan of action to deliver 
measurable results

Successful improvements and learnings may be reapplied across additional production lines 

thE OEE BEnEfit CalCulatOr fOCuSES On Evaluating thE OPPOrtunitY On a SinglE PrODuCtiOn linE

Pick a line where gaps in service, quality or costs are hurting your business

Evaluate improvement alternative scenarios to determine most valuable targets for focused improvement

Reapply the calculator and learnings to other line

Guide to Completing the OEE Benefit Calculator 

the following pages present: Inputs data points, definitions & guidance

 Outputs & calculations

 Pointers & step-by-step instructions 
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Inputs

inPut CatEgOrY guiDanCE

Decision Variable: 
Baseline Date Range

Pick a 3-month time frame that is representative of ongoing operations results

Line Performance Baseline period units produced, target production rate, and OEE productivity losses

Product Cost Baseline product cost with detail on raw material expense and yield loss, and direct 
labor wages & fringes

Direct Labor Crewed Hours for 
Planned Downtime Activities

Identify the amount of hours per week direct labor crews are scheduled to perform 
planned downtime activities such as changeover, sanitation, improvement events, etc.

Decision Variables:
Target productivity  
Improvement

Use the model to develop various improvement scenarios. Improvement targets may 
include average weekly scheduled hours, production speed, OEE losses, and direct 
labor crewed hours for planned downtime activities

Target future production 
by quarter

Determine the production quantities needed in future quarters

Future quarter calendar 
restrictions

Identify the number of days in each future quarter where plant shutdowns or labor 
agreement restrictions prohibit scheduling production on the line

Outputs

OutPut Data CatEgOrY DESCriPtiOn & CalCulatiOn

Current State Pro-Forma  
Costs

Pro-forma annual product costs by quarter, based on forecasted production  
quantities and current state (baseline) productivity

CalCulatiOn:
Baseline productivity determines the number of crewed production days required 
in each quarter to meet forecast production needs. Taking into account restrictions 
related to plant shutdowns and labor agreements, the model calculates labor costs 
assuming labor will be scheduled to fill up available week days first, Saturdays 
next, and finally Sundays. The number of Saturdays and Sundays crewed impact 
labor overtime premium expense.

If the number of days available for production crewing is inadequate to meet the 
forecast production quantity, the model calculates the largest quantity produced 
that is possible in that particular quarter.

Future State Pro-Forma Costs Baseline period units produced, target production rate, and OEE productivity losses
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4

2

up-Front pointerS

The workbook contains  
no macros

Input cells are  
highlighted in light-blue

All other cells are  
protected. Calculations  
& outputs are automatic

Hover your mouse  
pointer over cells with  
red corners to view   
comments and definitions

Print ranges are pre-set

1

2

3

4

5
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Step-by-Step 1 tab: 1. Header Info

This tab captures information 
that will be displayed at the top 
of all other worksheets.

Input name of plant, 
production line, preparer 
and date prepared

Enter start & end dates for 
baseline date range. The 
notes starting on line 14 
provide guidance to help 
you determine the base-
line time frame

a

B

a

B
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Step-by-Step 2  tab: 0. Input requirements

This tab enables the project 
leader to assign data collection 
duties & deadlines to team 
members, and to track the status

Fill in names and dates, 
keep track of what is  
completed and what is 
yet to be done

C

C
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Step-by-Step 3  tab: 2. Baseline Data

OvErvIEW & KEy COnCEPts

This tab capture baseline 
data on line productivity  
performance and corre-
sponding product costs

Data entereD in columns  
D, E & F are converted  
to averaGeS per week 
in columns H, I & J

This workbook keys off of  
average weekly performance 
to predict future productivity, 
labor crewing & costs 

Data EntErED avEragES PEr WEEk
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Step-by-Step 4  tab: 2. Baseline Data

Enter the unit of count for 
product costing, e.g., cases, 
hundred-weight, etc.

Enter the primary production 
unit of measure on the line, 
e.g.., bottles, cartons, cases, 
etc.

Enter the ratio of primary units 
to product costing units, e.g., 
12 cartons per case

Enter the total product cost-
ing units produced during the 
baseline period

D

E

f

g

D
E

f

g
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Step-by-Step 5  tab: 2. Baseline Data

Enter total scheduled hours for 
production or planned down-
time activities

Enter the total primary produc-
tion units produced

Enter the target primary units 
produced per planned run hour

Enter planned downtime hours

Enter unplanned downtime 
hours reasons and hours

h

i

J
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l
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Step-by-Step 6  tab: 2. Baseline Data

Enter the average weekly 
number of hours in which  
direct labor crewing is used 
to perform planned downtime 
activities. Direct labor crew 
schedules are a key cost 
driver in this analysis.

m

m 
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Step-by-Step 7  tab: 2. Baseline Data

Enter total raw material 
packaging and ingredient 
expenses

Enter total Direct Labor 
wages expense, including 
overtime premium

Enter Direct Labor benefit 
expenses by category

Enter Indirect and Fixed 
Overhead expenses that 
were charged to this line’s 
product

Enter the total dollar value 
of yield loss that is included 
in the raw material packag-
ing & ingredient expenses in 
cells C62 & C63

n

O

P

Q

r

O

n

P

Q

r



OEE BEnEfit CalCulatOr Key Concepts & Instructions

USER GUIDE

•—•—•— 14

Step-by-Step 8  tab: 3. target Performance

This tab enables the project 
team to specify future line 
productivity targets.

Targets include line OEE 
performance, yield loss, and 
Direct labor average weekly 
planned downtime crewed 
hours.

These targets are then used 
to calculate future production 
schedule and costs. The data 
in columns K, L & M present 
future average weekly perfor-
mance.   
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Step-by-Step 9  tab: 3. target Performance

All target changes are entered 
as follows:

  Increases are entered  
 as positive

  Decreases are entered  
 as negative

Enter the target change in 
scheduled hours per week

Enter the target change in 
target run speed units per 
planned run hour

Enter target changes in OEE 
loss buckets: planned, un-
planned, rate and quality
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Step-by-Step 10  tab: 3. target Performance

All target changes are entered 
as follows:

  Increases are entered  
 as positive

  Decreases are entered  
 as negative

Enter the target change in 
ingredient and packaging 
yield loss %

Enter future direct labor aver-
age weekly crewing hours 
spent performing planned 
downtime activities

v

W

v

W
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Step-by-Step 11  tab: 4. Cost Pro forma

This tab calculates the future  
production crew schedule and 
product costs based on target 
performance improvements 
entered on the tab “3. Target 
Performance”.

Calculations are driven by 
target production quantities 
for the next 4 quarters, and 
by how many days will be 
available for direct labor pro-
duction crewing in each future 
quarter
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Step-by-Step 12  tab: 4. Cost Pro forma

Enter the start date of the 
first quarter of the pro-forma 
year

Enter the total costing units 
forecast for each of the 
quarters in the pro-forma 
year

Enter the number of days in 
the baseline and pro-forma 
quarters in which production 
cannot be scheduled, due 
to plant shutdowns or labor 
agreement restrictions 

X

Y

Z

Y

X

Z
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report-out  tab: 5a & 5b summary results

This tab presents a summary 
of the projected annual cost 
impact of productivity im-
provements for the pro-forma 
quarters.

There are 2 versions of  
this tab:  

  Tab 5a provides an  
 annual summary.

  Tab 5b provides  
 quarterly detail.
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appenDiX key Concepts: 

Yield Loss Defined  | Tomato Paste Example

See note at top right 
regarding designed 
losses. Designed losses 
do not include any 
allowances for process 
inefficiencies, waste or 
scrap loss.

Standard loss % is pre- 
determined. The loss % 
is in comparison to the 
input quantity, so we 
“gross up” Gold Qty 
to arrive at Standard 
Input Qty

In this example, Yield 
Loss is (450 lbs) versus 
Gold;  Material Usage 
Variance is (194 lbs)

We “gross up” the goods 
produced amount in 
order to arrive at the zero 
loss  input quantity

Designed Loss Included in Zero Loss Requirement:
Elements that are a natural part of the raw material input, but are removed in order to meet 
consumer requirements. 

Examples include: excess moisture, impurities, bones, husks, seeds, etc.

} } H20 evaporation & seed 
removal reduces output by 73% 

2.5% standard loss
 for scrap and overfill

Usage variance is a f(x) of 
actual input versus output 

DESIGNED LOSS
STANDARD 

MATERIAL LOSS
USAGE VARIANCE
FROM STANDARD }

Goods 
Produced

2,700 10,000 =
2,700 / (1 – 0.73)

10,256 = 
10,000 / (1 - 0.025)

10,450

10,000 LBS RAW 
TOMATOES 
no allowance for 
scrap & waste

Zero Loss 
Requirement

Actual 
Input Quantity

10,256 RAW 
TOMATOES 

AT STANDARD

10,450 LBS RAW
TOMATOES
CONSUMED

Standard
Input Quantity 

2,700 LBS 
TOMATO 

PASTE 
PRODUCED
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appenDiX key Concepts: 

Driving Yield Loss Improvement 

CURRENT STATE

PRODUCTION VOLUME

FUTURE STATE
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Labor Cost Elements

SCHEDULED TIME
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Labor Cost =
Headcount X Wage/Benefit 

Rate X Hours Scheduled

MANUAL 
COUNTERMEASURE 
ACTIVITIES

Work done responding to 
upsets, correcting defects, etc. 

These may require full-time 
positions or make up a portion 
of an FTE’s duties

appenDiX key Concepts: 

Labor costs are driven by the  
production & crewing schedule

Scheduled time is a f(x) of
   Demand volume & mix
   System productivity

Management is accountable for 
system productivity and decisions on 
crewing, duties and wage rates



OEE BEnEfit CalCulatOr Key Concepts & Instructions

USER GUIDE

•—•—•— 23

appenDiX key Concepts: 
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Labor Cost Savings Opportunities
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Direct Labor
= Crewing X 

Labor Rate X Hours
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Direct Labor
= Crewing X 

Labor Rate X Hours

CURRENT STATE FUTURE STATE

OEE improvement 
enables volume 
attainment in 
shorter scheduled 
time

Eliminate 
counter-measure 
positions & increase 
work flexibility 

Crewing and overtime 
reductions offer 

additional
savings opportunities
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