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(Down)Time is money
Simply speaking, downtime occurs when a manufacturing 
process stops for an unplanned event.1 While this occurrence 
is frequently attributed to equipment failure, it can also 
arise due to material issues, unscheduled maintenance or a 
shortage of operators, among other contributors. Whatever the 
circumstance, the unifying element is that although production 
is scheduled, the process cannot run due to an unplanned stop.1

Downtime is disadvantageous to any manufacturing group—
after all, if people or machines are idle, then products are not 
being made, which ultimately affects the business’ bottom 
line.2 This produces a negative domino-effect in which 
established processes are destabilized, workflow is disrupted 

and efficiency is greatly reduced.3 The undesirable outcome is particularly significant in 
today’s competitive manufacturing market, where production efficiency and effectiveness are 
major priorities.4 

Ultimately, minimizing manufacturing downtime yields greater returns for a company2 and is key 
to maintaining competitive vigor in this business landscape. To achieve these returns, companies 
are turning to methods aimed at analyzing their overall downtime in greater detail. These methods 
provide companies with comprehensive data which allows them to identify and quantify downtime 
costs and impacts, as well as track the return on investment (ROI) of these solutions.5  

For many other manufacturers, this is not the case: it is estimated that approximately 80% of 
industrial facilities are unable to estimate their downtime accurately; furthermore, it is projected 
that many of these facilities are underestimating their True Downtime Costs (TDC) by 200 to 300%.5 

This is significant, because by accounting for TDC and ROI for applicable solutions, plant managers 
avoid the risk of making poor decisions or neglecting important priorities.6

Counting the costs
For most manufacturers downtime is the single largest source of lost production time,1 and 
because of the high visibility of equipment failures and breakdowns, this event receives a great 
deal of attention.1 However, in spite of this transparency, as above mentioned, an overwhelming 
number of companies significantly underestimate their TDC.1

A closer look at TDC reveals that factors commonly overlooked, or previously considered “non-
tangible,” must be considered to arrive at a more accurate value.7 As specific examples, wasted 
business support and opportunity costs due to the unforeseen allocation of resources used to 
rectify a downtime incident must also be accounted for.6

In another facility, 
unplanned downtime 
was reduced by 18 hours 
per month by allocating 
$508 towards preventive 
maintenance labor
and materials; this 
resulted in cost savings 
of $115,536.50 per 
month and an additional 
$53,280 in production 
output per month.2
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But perhaps most significant and appreciable, are the tangible 
costs of downtime incidents, including:

	 •       The cost of labor rendered idle by the 			 
	 unavailability of machinery; for example: direct 	
	 wages, overhead such as insurance, retirement, 	
	 training and resources utilized by the labor.

	 •      Overtime for maintenance personnel,  		
	 communications and other resources to restore 	
	 the system.

	 •       Extra costs to start a machine (e.g., excessive 		
	 power consumption during start-up).

	 •       The cost of waste resulting from incomplete or 	
	 “half-baked” products trapped during the 		
	 “shut-down” period and the cost of spares.8

To appreciate the frequency and impact of these events, 	
consider the following:

	 •	 Most manufacturing organizations today suffer with 30% or more downtime 		
	 during their scheduled production time.9  

	 •	 Almost every factory loses at least 5% of its productive capacity from 			
	 downtime—many lose up to 20%.5 

	 •	 In a survey of 101 manufacturing executives in the automotive industry, 		
	 from parts suppliers to engine makers to automakers, a majority 			 
	 stated that the cost of stopped production cost an average $22,000 per		
	 minute or $1.3 million per hour of downtime—some survey 				  
	 respondents reported figures as high as $50,000 per minute.3 

	 •	 In terms of hours of stoppage per year, the automotive industry takes the 		
	 lead at approximately 661 hours of stoppage, followed by food, beverage and 		
	 tobacco firms which average 442 hours and pharmaceutical companies at 		
	 approximately 225 hours of stoppage.10

With such high costs at stake, keeping production machinery operating smoothly is critical to a 
manufacturer’s bottom line.3

 

In a survey of 101 
manufacturing 
executives in the 
automotive industry, 
a majority stated that 
the cost of stopped 
production cost an 
average of $22,000 per 
minute or $1.3 million 
per hour of downtime.
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Cost-control: If it ain't broke do fix it!
In the face of continuing cost-control efforts, the challenge for manufacturers has always been to 
produce high-quality goods while optimizing resources at every step of the production process.11 

Thus, plant managers, maintenance engineers and quality control professionals are consistently 
seeking ways to sustain quality standards while avoiding expensive unscheduled downtime or 
equipment failure.11 

In recent years, an increasing number of sophisticated approaches have been developed to control 
the costs of labor and inventory for equipment maintenance and supply chain management, while 
ensuring quality control.11 A primary focus of these initiatives has been to reduce unwanted work 
stoppages—to that end, total productive maintenance (TPM) and preventative maintenance (PM) 
programs have been heralded as effective solutions.9

TOTAL PRODUCTIVE MAINTENANCE

Over time, total productive maintenance has emerged as a clear 
best practice for reducing downtime.12 This approach champions 
proactive and preventative maintenance to maximize the 
operational efficiency of equipment; therefore, strong emphasis 
is placed on empowering operators to maintain their equipment. 
As a result, distinctions between traditional roles of production 
and maintenance are essentially blurred.12 

In this system, all stakeholders work together to help reduce 
breakdowns, restore or improve on intended efficiencies, while 
reducing and eventually eliminating quality defects.14 This 
involvement of the entire workforce in the pursuit of common 
and necessary objectives has also been shown to increase 
employee morale and job satisfaction;13  in addition, it is said to 
promote a safe working environment.12

TPM is a holistic approach to equipment maintenance that is designed to optimize the 
utilization, performance and productivity of a manufacturer’s plant and equipment14 with a 
modest investment in maintenance.15 The overarching goal is the total elimination of all losses, 
including breakdowns, equipment setup and adjustment losses, idling and minor stoppages, 
reduced speed, defects and rework, spills and process upset conditions, and startup and yield 
losses. This leads to improved utilization of production assets and plant capacity.16

TPM is a holistic 
approach to equipment 
maintenance that is 
designed to optimize the 
utilization, performance 
and productivity of a 
manufacturer’s plant 
and equipment14 with a 
modest investment in 
maintenance.15
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When TPM methods have been effectively implemented, the following benefits have been seen:

	 •	 A 400% ROI 

	 •	 Plant capacity increases of more than 10%17

	 •	 Increases in a machine’s capacity by 25%–60%  

	 •	 Productivity improvement of 50%18 

	 •	 Quality defect improvement of 25–50%18 

	 •	 Reduction in maintenance costs by 10%–50%18

PREVENTATIVE MAINTENANCE

Similarly, preventive maintenance is a schedule of planned 
maintenance actions aimed at the prevention of breakdowns 
and failures.19 Like TPM, its primary goal is to prevent the failure 
of equipment before it actually occurs.19

With this technique, an emphasis on the preservation and 
enhancement of equipment reliability is key, so replacing 
worn components before they fail is critical.19 PM programs 
reduce downtime and promote cost-savings through: better 
conservation and increased life expectancy of assets, reduced 
overtime costs and more economical use of maintenance 
workers, reduced cost of repairs and improved safety and quality 
conditions.20  

Along with these advantages, manufacturers can enjoy some 
long-term benefits including, improved system reliability and 
more efficient inventory management.21

Overall, PM generates a solid rate of return in terms of risk mitigation and asset protection. Returns 
vary from industry to industry; however, the ROI can be as high as 500% or more. Anecdotal 
evidence also demonstrates the value in PM programs:

	 •	 A facility’s uptime improved by over 30% in one year using this technique.23  		
	 Another reported increases in the “mean time between failures” (MTBF).24

	 •	 An analysis of fleet vehicles participating in a PM program reported 			 
	 roughly 20% fewer days down per service repair in comparison to those 		
	 not in a PM program.25

Similarly, preventive 
maintenance is a 
schedule of planned 
maintenance actions 
aimed at the prevention 
of breakdowns and 
failures.19
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	 •	 In another facility, unplanned downtime was reduced by 18 hours per			
	 month by allocating $508 towards preventive maintenance labor			 
	 and materials; this resulted in cost savings of $115,536.50 per month			 
	 and an additional $53,280 in production output per month.21 

	 •	 An automobile manufacturer reported that the establishment of a			 
	 PM program in their 16 assembly plants reduced downtime from			 
	 300 hours per year to 25 hours per year.19

With results like this, it is evident that no well-managed plant can 
afford to operate without an effective PM program in place.19 

In tough economic times and in an era of maintenance skills 
shortages, preventive maintenance makes sound business 
sense.21 Organizations that ignore the advantages and 
profitability of this technique will continue to struggle and/or 
miss their true potential in the marketplace.21 

Reaping the benefits
Although TPM and PM have been recognized as effective 
in reducing downtime, some companies fail to realize the 
importance of investing the time and resources in creating such 
programs.26 Implementing these initiatives is a substantial task 
that involves high levels of executive support.1 Integral to this 
support, is specialized education and training. In truth, training 

should be a standard part of these programs29 in order to systematically provide awareness, 
improve skill levels and enhance maintenance technical aptitude for all employees.28  

Education, training and investments in people characterize all aspects of lean principles.32 In the 
maintenance area, they are even more important because of the specialized knowledge required 
for manufacturing equipment.29  

For TPM in particular, training and education has been identified as a critical pillar, as it ensures 
that staff are trained in the skills identified as essential both for their personal development and 
for the successful deployment of the technique.

Although TPM and PM 
have been recognized 
as effective in reducing 
downtime, some 
companies fail to realize 
the importance of 
investing the time and 
resources in creating 
such programs.26
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Recognizing this, leading companies have responded to accelerating growth and skill requirements 
by establishing education and training systems designed to maximize the potential of every 
employee.30 Fundamentally, improving the abilities of individuals not only helps the company’s 
bottom-line, but also increases employees’ pride in their work.33

In the case of downtime, research has shown that clear communication between managers and 
employees is crucial in terms of boosting efficiency.31 For instance, if a supervisor explains the 
relationship between downtime and business profits, then employees feel part of the team, 
included in decisions and useful—all of which are key to increasing productivity.32 Furthermore, 
employees may have insight into limiting downtime, increasing 
morale, producing more goods and knowledge of better service 
equipment and tactics.32 

With employees properly trained and involved in total 
productive maintenance and preventive maintenance 
principles, “productivity has been proven to increase, while 
downtime is minimized.31

In the case of downtime, 
research has shown that 
clear communication 
between managers and 
employees is crucial 
in terms of boosting 
efficiency.31
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