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to improve the OEE 
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Now more than ever it is crucial for every 
manufacturing company to improve their 
competitiveness.  This can be achieved by 
reducing production loss and inefficiencies 
by applying the concepts of Lean 
Manufacturing to get the best out of their 
production capacity.   
The only way to achieve this is to measure.  
The starting point for improvement is to 
calculate and find out the key indicators, 
defined as Key Performances Indicators 
(KPI) of your production process.  By 
being equipped with real information is it 
possible to understand where the 
inefficiencies are and implement the right 
actions to remove them.  
It is comprehensible and only natural that 
manufacturing companies should deploy 
systems that aid production assessment.   
 
Those companies that do however make 
the mistake of using conventional data 
collection systems with manually written 
reports and not automatic data collection 
systems that perform analysis as well.  

Such conventional systems can only 
provide unreliable approximations and do 
not reveal the actual situation.   
In the past production, data collection was 
considered a “luxury” that only big 
companies could afford and which entailed 
the implementation of extremely complex 
and costly MES systems.                 
 
The average to small manufacturing 
company had no choice but to rely on 
obsolete and inaccurate production 
analysis systems instead. 

1 Competitive Strategies 
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The OEE is the only value capable of indicating 
real production efficiency of each production or 
manufacturing process. 
 
The only way to remove production 
inefficiencies is to use an efficient data 
collection tool that can ensure accurate 
analysis.  Most production target 
deadlines are often interrupted by 
various bottlenecks that occur during 
the production run such as:  machine 
malfunctioning and maintenance, staff 
availability and rejects.  The crux of the 
problem is the difficulty detecting the 
causes of downtime events, waste and 
loss without the right information at 
hand.     
The OEE is the only value capable of 
indicating real production efficiency of 

each production or manufacturing 
process.  It can be applied to any 
machine, manufacturing cell or 
assembly line and entire plant.  The 
OEE is a faithful ally of the Production 
Manager, Business Manager or CEO 
needing to assess the performance of 
their assets and investment returns.  
 
We will now show you how to discover 
your organization’s OEE in order to 
increase productivity by simply using 
the Pro.Lean© tools designed by 
Progea. 
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OEE stands for Overall Equipment 
Effectiveness, and is universally 
considered the most simple and best 
efficiency indicator which refers to the 
three key production factors: Availability 
(time), Performance (quantity) and 
Quality (rejects). 

OEE is simple and practical.  It extracts the 
most important and common information 
relating to manufacturing productivity 
loss and classifies them into three 
categories.  It then applies high precision 
metric measurements that provide 
excellent indicators for measuring  

productivity performance and how to 
improve it.  

 

 
Which OEE value should we expect? 

 
An OEE value of 100% is only purely 
theoretical and in reality it is practically 
impossible to reach.  Nevertheless it is 
possible to reach the vicinity of this value 
by applying the Lean Manufacturing 
concepts by following what is considered 
as the Toyota efficiency model. To apply 
these concepts and make the indicator 
measurable, you will need to use the 

appropriate tools such as those offered by 
Progea’s Pro.Lean© software product. 

It has been estimated that the average 
manufacturing organization has an OEE of 
around 60-70%.  Experience has shown 
that this figure can be increased by 5% to 
25% to reach an optimum Lean 
Manufacturing level with the aid of an 
analysis system.  

2 What is the OEE? 
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KPI as OEE factors 
Where do we start? 

 
The OEE analysis starts a Plant Operating Time assessment; this value indicates the amount of 
time your plant or machine is available for production runs.  This is usually expressed in Work 
Shifts.   
 
All non-production run time events, such as coffee and lunch breaks, scheduled maintenance, 
vacations and unplanned production periods, are subtracted from the Plant Operating Time 
total.  The remaining time will indicate how much Planned Production Time you will have at 
your disposal. 

 

The OEE then starts calculating the Planned Production Time that the machines need for 
production runs and monitors production lost due to unplanned downtime events based on 
production speed or rejects, with the aim to pinpoint and remove the causes of inefficiency.   

 

The following three time categories are taken into account: 

• Time lost for unplanned machine downtime events  
• Time lost for low speed production runs 
• Time lost for rejects 
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The three key efficiency indicators (KPI: 
Key Performance Indicators) are used 
for calculating productivity efficiency 
when the OEE is applied: 

• Availability 
• Performance 
• Quality 
 

The accuracy of the OEE values depends on 
consistent and automatic production data 
collection in real-time without which it 
would be impossible to identify the 
inefficiencies and implement corrective 
interventions to improve productivity 
efficiency. Pro.Lean© is most simple and 
cost effective solution designed by Progea 
to use for this purpose. It aggregates 

production line information and makes it 
available to company managers with great 
clarity and simplicity. It is an essential tool 
for any company needing to close the gap 
that is often created between the field 
production processes, company 
management and planning.

 

 

 

3 KPI: The Three Key Indicators: 
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These mean: 

Availability:  
This indicates the loss accrued due to unplanned production machine downtime events.  
This is calculated as down time ranges during which the planned production run was 
interrupted for various reasons.  It is important that the downtime or downtime causes are 
associated to this data.  Usually this calculation starts by tracing production downtimes only 
when they exceed one minute.  However, Pro.Lean is capable of collecting data only a few 
seconds after the downtime event occurs.  This is because each second makes a significant 
difference that contributes to reducing availability if downtime events occur on numerous 
occasions throughout the day.   The most typical machine downtimes to take into account 
are those that involve malfunctioning or alarms (grouped as macro-causes), insufficient 
material, output accumulation and machine format changeovers.    Even though the latter 
downtime causes are not to be eliminated they can nevertheless be reduced in most 
situations. The actual Operating Time is obtained by subtracting the time lost due to 
machine downtime events from the Planned Operating Time. 
 

 
Performance:  

This indicator measures the speed loss by calculating the number of pieces actually 
produced and subtracts the product loss caused by slowed down production runs.  There 
are many factors that reduce the effective production speed rate to that of the machine’s 
normal capacity.  These factors include substandard materials, machine wear and tear, 
misfeeds, machine defects or operator inefficiency.  These inefficiencies slow the 
production process down causing substandard production performances in respect to 
those planned.  The Performance factor is established by subtracting the actual 
production rate from the ideal production rate. 

 
Quality:  

This indicator measures production loss caused by rejects which are those pieces that 
have been produced below the minimum standard required.  This also includes those 
pieces that need to be reworked. The Quality index is calculated by subtracting the 
number of good pieces from the total number of pieces produced. 

 
 
 
 

 
 
 
 

The OEE indicator is established by combining these three factors.  The 
OEE is calculated by multiplying the value of each one of these three 
factors. (Availability x Performance x Quality). 
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The objective of Pro.Lean© is to provide the organization with an efficient data collection and 
analysis tool that can be easily deployed to pinpoint bottlenecks and production inefficiencies 
and remove or reduce them in order to increase productivity and profits.   Pro.Lean© has been 
designed to ensure quick returns on investments made in implementing its OEE analysis system 
whose calculation is based on a OEE increase / timeframe ratio.  

• Example: A company that manufactures 50 million euro/year of products at an OEE of 
65% will be able to increase their incoming revenue to 55 million euro by eliminating 10% 
of the detected inefficiencies using Pro.Lean©.  

 

Quick Overview: 
After having exposed the key concepts for production efficiency we will now go 
through the basic concepts below: 

 
OEE Loss  OEE Factor  

Planned Shutdown  No action by OEE management. 

Unplanned Downtime events • Availability is the ratio between 
planned production time and actual 
production time. 
• 100% Availability means that the 
process ran without any machine 
downtime events.   

Performance loss • Performance is the ratio between 
theoretical production speed/quantity 
(ideal capacity) and effective production 
speed/quantity.  
• 100% Performance means that the 
process is ran at the maximum speed 
possible with the actual production quantity 
equaling the theoretical production quantity.  

Quality loss • Quality is the ratio between the actual 
amount of good pieces produced and the 
overall amount produced.  Therefore the 
rejected pieces are subtracted from total 
amount produced.  
• 100% Quality means that all the pieces 
produced within given timeframe are of good 
quality without any rejects.  

 

As you can see, the basic OEE concepts are simple and practical and permit you to gain deep 
insight on the actual situation of your production system by means of analyzing performances 
to help remove the bottlenecks that may be causing any detected inefficiencies.   
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The production reality in today’s 
increasingly competitive world demands 
efficiency and quality with continuous and 
improved processes according to the Lean 
Manufacturing concept. Automation 
systems that manage production 
processes can be optimized only when 
provided with the right real-time 
information. The Movicon.NExT Pro. Lean© 
module is an extremely efficient and 
effective tool designed to do this and 
offered by Progea based on over twenty 
years of experience in industrial 
automation software.  
Often production lines are subject to 
various causes that weaken performance: 

malfunction, downtime, scrap and rejects 
reduce production efficiency, causing 
economical loss to the company who at 
most times find themselves inadequately 
equipped to intervene.
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Why use OEE? 
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Find out when and why downtime events occur 

The main problem for most organizations 
is to find out why the actual production 
run does not always perform as planned.  
Without the right software to collect data 
automatically companies often find 
themselves inadequate to cope with the 
very limited and not so accurate 
information collected manually. Manual 
recordings of the main problems are 
often very difficult to analyze if not 
supported with other data to give a 
broader perspective of the plant situation 
at hand.  Automatic systems such as 
Pro.Lean make this possible by recording 
all types of downtime events including 
those hidden from the naked eye, 
overlooked or usually considered 
insignificant by physical inspection. Those 
companies who have deployed automatic 
systems have been able to discover, 
among other things, just how repetitive 
micro-downtime occurrences are.   
 

These are the minor problems that do not 
generate alarms.   In addition to removing 
inefficiency causes the downtime analysis 
also enables the organization to pinpoint 
where and why bottlenecks occur.  This 
information is vital for planning the 
appropriate interventions needed in 
addition to the normal maintenance 
program in order to prevent more serious 
downtime events from occurring. If an 
organization aims to improve their 
productivity they must be aware that this 
can only be achieved by having the right 
knowledge: accurate information on 
bottlenecks and inefficiencies that are 
causing downtime events.  This is only 
possible by using an automatic system 
that is capable of collecting data locally 
and from every existing machine or 
production unit.  Once collected this Data 
is then historically logged in a system 
ready for analyzing

Know how to analyze collected data 
 

It is futile having collected data if not 
interpreted and analyzed correctly.  
Collecting data is just the first step after 
which they need to be organized, 
interpreted, compared and analyzed.   

Pro.Lean provides all the tools needed in 

order to perform these operations.  It can 
display data in the most appropriate way, 
calculate the KPI values and present the 
OEE indexes by time range, shift and 
product along with other options to 
choose from.  An effective strategy for 
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initializing a plan of corrective action 
targeted at loss reduction can only be 
defined by using analyzed data. However, 
it does not stop here.  Once the plan has 
been put into action you will need to 
verify its effectiveness by recording, 
analyzing and confronting the new data 
with the old.  An efficient data analysis 
tool is crucial for the immediate and 
transparent reading of the operating 
indexes and downtime event causes.  
Information provided by this analysis is 
crucial for determining the corrective 
action where needed to improve 
productivity, machines and personnel 

management. This is done by relating the 
different machines, product type and 
operators in order to compare and assess 
their performance thresholds.  The 
complex task of comparing the different 
machine performances and situations has 
been simplified by applying the KPI 
indexes and OEE.  These tools perform 
comparisons of targeted inefficiencies in 
order to detect their causes.  This can 
only be achieved by collecting analytical 
information from the various data sources 
to enable organizations to define and put 
into action the necessary corrective 
interventions.   

Defining corrective actions   
 

The collection of data and their analysis 
alone are not enough to improve 
efficiency.  This important information 
must be thoroughly scrutinized to 
determine the best plan of action based 
on priority in order to reduce loss and 
increase the OEE.   A strategy that will 
result in quick investment returns for the 
company and steer them in the right 
direction towards efficiency improvement. 
To become a successful competitive 
company you need to be able to make 
decisions based on collected and analyzed 
data.  Without this data it will be like 
groping around in the dark and disastrous 
for the company balance sheet.  
Conversely with the right data you can 
establish a winning strategy with long 
term prospects implementing and sharing 

the best productivity policies with as many 
personnel as possible.  Staff  
cooperation is vital for putting efficiency 
policies into action: operators, 
maintenance workers, suppliers, 
production and quality control managers. 
Companies have greater success when all 
employees are involved in the same 
project together and contribute towards 
improvement by sharing data and 
knowledge. The winning strategy must 
also take this into account when assessing 
information, allocating action priorities 
and personnel involvement. A valid plan of 
action supported by accurate information 
and sustained by the most appropriate 
priority allocations will promote the 
management’s confidence in knowing that 
they have made the right decisions

 . 
  Productivity improvement by means of increasing the OEE value is not 

a one off thing but a routine task that requires the full commitment of 
all staff to follow through and implement the consequent plan of 
action to the end.  This strategy must be decisive and shared with all 
the company departments as ongoing teamwork.  
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By analyzing production data to detect the 
bottlenecks and downtime causes, the 
company will be able to take immediate 
action to prevent any further loss. For 
instance, by recovering 2% of production 
loss will gain 3.5 hours of productivity time a 
week. On an annual basis this will mean an 
additional 168 hours of productivity a year. 
Therefore a simple 2% production recovery 
translates into a significant increase in 
profits. Today, based on a theoretical OEE 
value of 100%, the most efficient companies 
operating with a high productivity rate can 
generally reach 80-85% of this value. 
Unfortunately this is not the case for many 
companies who only operate at an average 
of of 60% of their estimated OEE value 

potential because they do not implement 
the necessary control procedures that would 
increase their market share. How to calculate 
it? 

 

 
 

The stamdard formulae 
As described above the OEE calculation is based on three KPI factors: Availability, Performance 
and Quality. This is how these values are calculated: 
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How  to calculate the OEE 
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Availability 
Availability takes into account the loss accrued from machine downtime events and is calculated 
as: 

Availability = Operating Time / Planned Time 

 

Performance 
Performance takes into account speed loss and is calculated as: 

Performance = Total pieces / Operating Time / Nameplate capacity 

Nameplate Capacity is the machine’s theoretical cycle time. 

Quality 
Quality takes into account loss due to rejects and is calculated as: 

Quality = Actual good pieces / Total pieces 

 

OEE 
OEE takes into account all the previous KPI factors, and is calculated as: 

OEE = Availability x Performance x Quality 

 

It is very important to take into account that to improve the OEE is not the only objective.  Let’s 
look at an example of data from two hypothetical production shift measurements: 

 

Indicators Shift 1 Shift 2 

Availability 90.0% 95.0% 

Performance 95.0% 95.0% 

Quality 99.5% 96.0% 

OEE 85.1% 86.6% 
 

On the table above, Shift 2 has a better OEE than Shift 1 and therefore would appear to be 
more efficient.  Even though this seems to the case in reality an efficiently ran company would 
not increase their production rate by 5% and increase their reject rate by 3.5%. 

 

The advantage of using the OEE is not to obtain a final result containing just one target 
indicator but to obtain an analysis of the 3 key factors that despite their daily variation will help 
you remedy detected bottlenecks to improve your production efficiency.   
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World Class OEE 
As each manufacturing company is different the OEE value to reach will also differ 
accordingly.  Consider, for example, that if the value of all three KPI factors were 90%.   
This would seem to be an optimal result but the real OEE result would be 72%! 
According to experience shared by many companies, an OEE value is considered a lean 
and efficient production example and a target reference (World Class) if it reaches 85%.  
This OEE value would be obtained with the example KPI values shown in the table below: 

 

KPI World Class 

Availability 90.0% 

Performance 95.0% 

Quality 99.9% 

OEE 85.0% 
 
International studies have revealed that manufacturing companies average an OEE value of 
60% therefore as shown in the table above a world class OEE value would be around 85%.  
 
 
 

How much can your company improve on 
productivity performance? 
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OEE calculation example 
We will use the hypothetical values in the table below to show you how the OEE indicators are 
calculated.  These values represent a hypothecitcal production run. 

 

Shift 8 hours = 480 min. 
Work breaks 2 x 15 min. = 30 min. 
Lunch break 30 min. 
Down Time (unplanned) 47 min. 
Nameplate capacity 60 pieces per minute  
Total pieces 19.271  
Rejects  423  

 

Production Run Time 

[Shift duration - Pauses] [480 - 60]= 420 minutes 

Operating Time 

[Production run - Down Time] [420 - 47] = 373 minutes 

Pieces produced 

[Total pieces – rejects] [19.271 - 423] = 18.848 pieces 
 

 

Availability 
373 minutes / 420 minutes 0,8881 (88.8%) 

Performance 

(19.271 pieces / 373 minutes / 60 pieces 0,8611 (86.1%) 

Quality 

18.848 / 19.271 pieces 0,9780 (97.8%) 

OEE 

0,8881 x 0,8611 x 0,9780 0,7479 (74.7%) 
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Pro.Lean© has been designed to guarantee 
perfect visualization of all the performance 
parameters and indicators collected from 
the production system using the real-time 
data dashboard displays and analytical 
reports. These tools are designed to offer 
transparent and accurate data with all the 
information needed to reduce production 
loss and increase business productivity. By 
using the Movicon technology in 
combination with the Pro. Lean© module, 
you will be able to view dashboards of your 
company’s performance indicators on local 
screen monitors and over the Internet by 
using a simple browser. By investing little 
Pro.Lean© will enable you to drastically cut  

management, maintenance and licensing 
costs more than any other OEE system on 
the market.  
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Why use  Pro.Lean© 
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Movicon Pro.Lean© is a software product 
based on tried and tested Progea industrial 
software technology.This product has been 
designed to communicate with production 
system control devices, such as PLC, PAC, 
CNC, industrial instrumentation, SCADA/HMI 
and ERP systems.The collected data are 
displayed and archived on a SQL Server 
database using a simple and intuitive step-
by-step configuration wizard.  

There is no need to program extra when you 
use the Pro.Lean Software.  This software 
manages real-time communications and 
database archives with calculated values 
displayed intuitively and clearly on 
dashboards.  It also offers full use of the 
ready-to-use analysis tools in the form of 
web reports to show all the measured and 
calculated values in detail on correlated 
charts and graphs.   

. 
 

 

 

The advantages offered by using the 
Movicon technology include maximum 
openness to customization and integrating 
systems that collect data and down time 
events attributed to human error (i.e. using 
local touch screens).  

Pro.Lean is cost effective and easy to install.  
It is the essential tool for all manufacturing 
companies who wish to improve their 
performance by making a small investment 
with quick returns and increase in profits.

 

Pro.Lean© is the fulcrum for every company 

looking for winning and competitive 

strategies!  
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Visit the website: 

 

 

 

 

 
Movicon.NExT™ e Platform.NExT™ sono tecnologie software per 
Windows™ interamente progettate e realizzate da Progea. 
© 2016 - Tutti i diritti riservati. 
 
Le informazioni contenute in questo documento possono essere soggette a modifica senza preventiva segnalazione e senza comportare 
alcun vincolo all’ente realizzatore. 
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Tel: +49 (0) 7721 / 99 8380 
Fax: +49 (0) 7721 / 99 83811 
info@progea.de 

Progea International SA 
Via Sottobisio, 28 
6828 Balerna 
Switzerland 
Tel: +41 (91) 96 76 610 
Fax +41 (91) 96 76 611 
international@progea.com 

Progea USA, LLC 
Nord American Branch Office 
2380 State Road 44, Suite C 
Oshkosh, WI 54904 
Tel. +1 (888) 305-2999 
Fax. +1 (920) 312-7789 
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