Basic guide to maintenance benchmarking

Introduction

Benchmarking has become a common practice in all kinds of businesses, but nowhere is it more prevalent than in manufacturing. The idea of measuring yourself against the best is an attractive one -- one that the gurus say can lead to breakthroughs in how you run your business. But like many other great ideas, benchmarking can lead to frustration and disappointment if it isn’t approached with proper understanding. 

"Benchmarks are like the warning lights on the dashboard of your car," says William L. Hagan, Jr., vice president, A.T. Kearney, Inc. "When a light goes on, you need to look under the hood to see what the problem is. Benchmarks might identify an area that needs attention, but they won't tell you what needs to be done or how to do it." 

"You need to know the reasons and drivers behind the numbers," Hagan advises. "It's easy to get caught in the trap of just comparing numbers, when in fact the lows or highs that represent best practices for some other plant might not be appropriate for your facility. Everything has to be looked at in context." 

For example, Edwin K. Jones, a plant engineering and maintenance consultant, points out that world-class operations will typically outsource around 30% of their maintenance work (on a cost basis). But, he cautions, this idea should not be used as a target. Some companies have adopted a strategy of maximizing outsourcing in every possible area. Others prefer to build and protect their  "corporate knowledge" by minimal outsourcing. Thus, in cases like this, a benchmark value may make an interesting comparison, but it is not necessarily an indicator of a best practice. 

Other values may be what benchmarking practitioners call "industry sensitive."  That means they tend to run higher or lower according to the type of industry studied. Maintenance cost as a percentage of estimated plant replacement value, for example, is usually higher in discrete manufacturing plants than in continuous processing operations. 

In his book, The Basics of Benchmarking, Robert Damelio points out, "A common misconception is that there are lists or databases of universally accepted best practices for a given industry, function, or process. But what makes a given practice better than another depends on the criteria you use to evaluate the practice." 

With that understanding, benchmarking can indeed lead to significant improvements. According to a survey on The Benchmarking Exchange web site, 42% of responding companies have a formal benchmarking process, and almost all benchmarking activities result in the implementation of some changes.  Properly used, it can lead to a program to realize superior world-class performance in the most efficient manner. 

Basic concepts of benchmarking

Definition 

Benchmarking is a systematic, continuous process for measuring, evaluating, and comparing business practices against recognized leaders to determine the extent to which you can improve your organization's performance. 

It is most useful as a first step in creating the recognition that change and improvement are possible or needed and when trends, rather than just absolutes, can be studied. 

General approaches 

· Internal benchmarking -- comparing processes within a company 

· Competitive benchmarking -- comparing processes with a competitive company 

· Function benchmarking -- comparing a function (e.g., maintenance) in one plant or company with the same function elsewhere 

· Generic benchmarking -- comparing processes with an "unrelated" organization recognized for innovation or a specific expertise 

10 key indicators of maintenance performance

Edwin K. Jones PE, Plant Engineering and Maintenance Consulting, Newark, DE

Mechanical availability (asset utilization) 

The "business contribution" of maintaining personnel is to provide highly reliable equipment at the lowest possible cost. World-class plants are typically driving reliability rather than cost reduction. (Industry sensitive) 

Ratio of direct maintenance personnel to support maintenance personnel 

World-class plants tend to fall in the range of 2:1 to 3:1 workers per support person. Support personnel are those who provide the supervision, parts management, planning, reliability improvement, equipment condition monitoring, and other supporting tasks for the "hands on" workers. 

Ratio of direct maintenance personnel to maintenance planning personnel 

Ratio of direct maintenance personnel to engineering and technical maintenance personnel 
There is usually a correlation between this metric and a plant's equipment reliability and costs. 

Maintenance cost as a percentage of plant estimated replacement value 

This value is a classic measure of maintenance cost. Unfortunately, by itself, it drives cost reduction behavior without necessarily reinforcing the need for improved maintenance practices. 

Ratio of plant estimated replacement value (in millions) to direct maintenance workers 

This value is a measure of direct maintenance worker productivity ("How much plant and equipment, in dollars, can each worker maintain?"). Many world-class plants fall into the range of $6­$9 million/worker. (Somewhat industry sensitive) 

Maintenance contracting cost as a percentage of total maintenance cost 

This value is a measure for comparison, but without a "target" value. World-class plants don't shoot for a specific level; rather, they are disciplined in defining the role of contractors in maintenance, based on business-related criteria. On average, top plants around the world contract over 30% of their maintenance work -- a little less in the United States. But, top plants are driven by a defined strategy, not a target percentage. 

Stores parts and investment as a percentage of plant estimated replacement value 

For years, the target for this measure was about 1%, but top plants around the world now routinely achieve ratios in the range of 0.25%­0.5%. 

Stores turnover (ratio of annual disbursements to inventory value) 

This ratio reflects stocking strategy and may run above or below 1 depending on the plant's strategy (for example, balancing risk against insurance stocks). Performance is measured against the plant's own target. 

Ratio of stores disbursements to stores personnel (dollar investment/stores person) 

This value is a measure of "productivity" of the stores operation and associated personnel.

Data...Data...Data...
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By Robert M. Williamson, president of Strategic Work Systems

Data (n): Individual facts or statistics

Information (n): Knowledge gained through study, communication, or research

Turning data into useful information is the key to making critical equipment reliable. NASCAR Winston Cup contenders have found data invaluable in improving their overall performance. How they use data to assure equipment performance and reliability provides a model for manufacturing and maintenance. Here are some insights.

I hear it over and over again in the plants that I visit: “We have lots of data but not much useful information to convince our decision-makers that we are doing the right things.” Unfortunately, decisions that have a direct effect on maintenance and reliability are often made without the benefit of useful data. Routinely collecting the right data--accurate data--and then quickly doing something with it is critical. 

Many companies, plants, departments, and work groups collect a lot of data. Sometimes, it seems like too much data. After it is collected, the data is submitted to someone who supposedly compiles it. Often, those who generate the data never see it again. Maybe a few spreadsheet reports come back showing the compiled data. But is it useful information or just data, data, and more data?

Here are three steps to making your data more results-oriented.

First, determine the ultimate performance measures or key performance indicators (KPIs) for critical equipment, processes, and functional areas. Try not to get bogged down in considering every bit of data as a key performance indicator. Avoid data overload! 

Ask the question, “What data measures how well we are doing?” Think of the process not the equipment or the department. Business measures that compare equipment or department performance without regard for the functionality of the entire process will come up short. For example, in an integrated manufacturing process or even a batch process, the idea of every piece of equipment performing at a magic number of 85 percent overall equipment effectiveness (OEE) is not necessarily a good KPI. Looking at the overall process flows may indicate that while the overall process may need to run at 85 percent OEE, each machine will likely vary depending on cycle times and designed efficiencies. 

Individual machines can run at much lower--or higher--OEE. Unless compared to their effect on the overall process flow, individual OEE results are misleading. For example, a 47 percent OEE can be excellent if that is the maximum level of performance the process requires.

Consider this: Four of the key performance indicators used by NASCAR champions are fuel mileage, lap times, pit stop times, and finishing position. Most other measures roll up into these four KPIs. For example, horsepower, braking efficiency, aerodynamics, chassis setups, and driving style affect the fuel mileage KPI. And fuel mileage directly affects the number of laps between pit stops. Tire changing, chassis adjustments, fueling, slow-down laps, and speed-up laps all contribute to the pit stop KPI. Measurements for lap speed, cornering speeds, cornering ability, and aerodynamics all affect the KPI of lap times. Finishing position has a direct affect on the sponsors’ financial support of the race team and the team’s budget. Sponsors pay for advertising visibility and can calculate their return on that investment. The team’s budgets can be enhanced by the financial wins at the track and bonuses from the sponsors. Finishing position is also a function of the other three KPIs: fuel mileage, lap times, and pit stop times. Paying attention to the ultimate measures of performance provides insights where and when to drill the data deeper. 

If the data collected does not affect a KPI, then ask, “Why are we collecting it?”

Second, engage those closest to the equipment and processes in the collection, analysis, and corrective actions resulting from their data collection. This step is extremely important. Reliable, consistent, and accurate data collection depends on motivated, engaged people closest to the sources of data. They must see how the data is being used to improve performance and to make their jobs easier along the way. Without their involvement, data appears as a “club” for motivating people to improve their equipment and processes. 

NASCAR championship teams rely on data collected by people in every part of the operation. Test results and practice results - whether at the shop, in the wind tunnels, or at the track - are all documented by the people closest to improving performance. Race-day performance is also measured by those closest to the action. Data collection is made easier by customizing forms to assure that the right data quickly ends up in the right place. Some race tracks have sophisticated timing devices that not only measure the qualifying lap times but also report the time the car entered and left each of the four turns. 

This data allows the teams to determine exactly where to take corrective action to improve lap times. It is much more scientific than just “going faster.”

Third, convert the data into “useful data” or information that people can quickly use to determine root cause and corrective action to improve performance. Useful data shows current performance compared to a historical trend. Charting the data in an easy-to-read format contributes to its usefulness. Annotating root causes for deviations from the goal makes the data very useful for making corrective actions and preventing recurrences. 

Maintaining equipment history in a useful format helps NASCAR teams improve the performance and reliability of their racecars. This means collecting the right data, putting it into an easy-to-use format, and making it accessible to those making improvements. Useful data also indicates when additional data must be collected. A NASCAR team engineer once told me that they collect historical data on anything that can affect the performance of the car. They also have a saying: “The green flag drops at 1:00 on Sunday whether you’re ready or not.” The goal of a winning team is to be ready! History has taught them that.

Data, data, data. We must learn to make it user-friendly so we can live with it. It is a way of life where equipment reliability is important.
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