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Summary:

One of the key principles of Lean Manufacturing is that you have to measure whatever you want to improve.  This document describes a system to measure how well an organization has adopted Lean principles, with the intention of encouraging it to improve its application of those principles.


The scoring system has the following attributes:

· It is a formalized system to assess the extent that an organization has implemented Lean & 6-Sigma concepts.
· It produces a numerical score which encourages implementation of Lean and 6-Sigma techniques in order to improve that score.
· The scoring criteria are clearly specified to make the system as non-subjective as possible.
· Scores consist of sub-scores for how effectively each of the major Lean & 6-Sigma principles (5S, SMED, etc) are utilized.
· Each functional area (i.e.: department) is reviewed on a regular basis (quarterly, biannually, annually, etc).  These departmental scores are averaged (i.e. “rolled up”) to create a composite score for the entire facility.  The scores for various facilities are then rolled up again to business units, eventually establishing a enterprise-wide score
· Individual areas are largely self-scored by the local operating management, with assistance and training from Corporate OpEx, and the enclosed written score sheets.
· Scores are tallied, analyzed, tracked, and rolled-up by Corporate OpEx.  OpEx also ensures that scores are consistently applied throughout the enterprise, so a score of “3” in one facility is equivalent to a “3” in another.



Cautionary Note:

Organizations which are just beginning the “Lean Journey” are expected to receive very poor scores (typically less than 30%) on this assessment.  This does not mean they “fail”; it means they have a long journey ahead.  Perfect 100% scores represent a Lean ideal that is very difficult (and often impossible) to achieve.  Equipment, processes, and facility layouts may actively prevent an organization from getting a high Lean Assessment score.  The actual numerical score is not particularly important.  However, it is very important for an organization to continually increase its score over time.



Use of the following Lean concepts is evaluated for each functional area:


1. 5S	5S is workplace organization, and is the heart of a Lean Enterprise.  It is a tool to improve the efficiency of the workplace by eliminating those things that are not needed, establishing standard locations for all the items that are needed, and providing information so that work is done in the same way every time.

The 5S’s are:

1. Sort	All unneeded items are removed from the workplace.
2. Set in Order	“A place for everything, and everything in its place”.
3. Shine	Inspect through regular cleaning to catch minor problems before they become big problems.
4. Standardization	Signs, labels, lines, etc ensure that work is done the same way every time.
5. Sustain	Measure progress on a regular basis to maintain and improve 5S.



2. Visual Metrics

Visual Metrics make it easy for anyone to quickly determine how well an operation is performing.  It emphasizes simple displays of information.  This information is updated by the person doing the work, compares an actual output to a goal, and supports company objectives.

We look for:

1. Public Displays	Displays should be in a public place that is clearly visible to associates and visitors.
2. Updated by the Operator	The person doing the work should be updating the data, not a supervisor.  Ideally, they need nothing more complicated than a calculator.
3. Updated Frequently	Data should be updated as often as practical (hourly or more often is preferred).
4. Goal Oriented	Metrics should have a goal that is compared to actual performance.  The goal may change depending on the work or product being made.
5. Management Response	The management team should regularly review the data and respond to good and bad data.






3. Standard Work

Standard Work is critical to a Lean enterprise.  The companion to 5S & 6-Sigma, it ensures that work is performed in the same way every time.  It also provides a basis for making improvements in that work.

We look for:

1. Work Instructions posted	Work instructions need to available and posted at the work site, not filed in a distant notebook.  They should be as specific as possible for the product being run, and displayed while that product is running.
2. WIs audited and approved	Work Instructions should be approved by management, and audits should be conducted to ensure they are current and are being followed.
3. Training to the WIs	A system should be in place to train associates to the Work Instructions, and then verify that they are competent to do the job.
4. Cross Training	Ideally, all associates in an area can perform any job in that area.



4. Workflow	Workflow describes how materials and jobs are processed through a work area.  In a Lean enterprise, products are made in smallest quantities that an individual customer may purchase (1 piece is ideal).  Work should be done in cells which are linked to upstream and downstream operations in a “pull system”, where work can only occur if there is a defined need and location for the output.

We look for:

1. Small Lot Sizes	Production lot sizes should be the same size as the smallest quantity purchased by the ultimate consumer.
2. Pull Systems	Production should only occur when needed by downstream operations.  Ideally, 5S has made these needs obvious.
3. Linked Operations	Operations should be physically linked, or in close proximity.  Ideally, they are completely synchronized.
4. Capacity Flexibility	The capacity of a workplace should be adjustable by adding or removing labor (not solely by adding or removing operating hours), with minimal impact on productivity.  This is in addition to – and separate from - extra shifts and overtime that may be available.



5. Quick Changeovers (SMED)

Short setup (or “changeover”) time (the time from the last good piece to the first good piece of the next product) is critical to an organization’s ability to quickly adjust to changes in customer demand.  Changeover time should be tracked, preferably on a visual metric.  Trends in changeover time should be analyzed.  Changeover procedures should be clearly documented, with each crew member having a clearly defined role in the change.  Steps should be taken to minimize the number of “adjustments” that have to be made to the tooling or process to achieve acceptable quality products.

We look for:

1. Short Changeover Times	Changeover times should be less than 5 minutes.
2. Tracked Changeover times	Actual changeover times should be publicly tracked, with goals and trends noted.
3. Changeover Work Instructions	Each member of the changeover “Pit Crew” should have a detailed work instruction.
4. Minimal or zero adjustments	Changeovers should require minimal or zero adjustments to processes or equipment to dial products into specification.


6. Inventory Control and Visual Scheduling

A Lean enterprise simplifies scheduling by utilizing Kan Bans and other simple and visual systems to schedule production and movement of materials.  These schedules set expectations and allow for documenting how well the production crew achieves the schedule.

We look for:

1. Kan Bans	Kan Bans should be used for “commodity” products or those items with stable demand.
2. Visual Schedules	Where Kan Bans are not used, “simple and obvious” visual schedules should show the product needed, the quantity needed, and the expected completion date/time for each order.
3. Schedule Attainment updates	The schedule should be updated frequently to indicate how well actual production is matching the plan.  Ahead or Behind schedule should be indicated, with comments made to indicate reasons for the deviation from schedule.
4. Sequencing Authority defined	Operators should be permitted to control the sequence of jobs, within a clearly-established time frame.  They should have enough information to make intelligent evaluations of urgency and customer need.  NOTE:  This section is Not Applicable if jobs are synchronized through the facility.



7. Process Capability

A Lean Enterprise utilizes statistical tools to control the process (as opposed to checking quality after-the-fact).  Gages are calibrated and the R&R for each is evaluated.  6-Sigma DMAIC projects should be used to attack problems and resolve them.  Poke Yoke systems are utilized to prevent specific problems from occurring.

We look for:

1. SPC	Statistical Process Control should be used to monitor process and make adjustments before products fall out of specification.  Control limits should be reviewed on a regular basis and recalculated when necessary.  OCAPs (Out of Control Action Plans) should be written.
2. 6-Sigma	Active 6-Sigma projects should be underway to improve performance and reduce quality variation.
3. Gages	Gages and measuring devices need to periodically tested and recalibrated, and have a demonstrated P/T ratio less than 0.1.
4. Poke Yokes	Systems which halt production if an error occurs should be in place, with more systems being installed on a regular basis as new failure modes are detected.



8. TPM	Total Productive Maintenance is Maintenance from a Lean perspective.  Sometimes known as “Autonomous Maintenance”, it enlists operators to do routine maintenance, while maintenance associates do complex task requiring special skills.  The operating condition of equipment is formally evaluated into an Overall Equipment Effectiveness (OEE), and there is a formal preventative maintenance system which tracks work done.

We look for:

1. OEE	The Overall Equipment Effectiveness of all major pieces of equipment should be calculated on a regular basis.  This should drive improvements to the OEE.
2. Traditional PM	A traditional, formal PM system should be in place.  Ideally, it is predictive of failures, with maintenance intervals that are regularly adjusted to prevent anticipated failures.
3. Visual Daily PM	The daily PM tasks (such as checking fluid levels and filters) should have a “visual” work instruction that is very easy to understand and follow.
4. Visual Logs of PM	The status of all PMs (both scheduled and daily) should be obvious to any casual visitor to an area.


9. Continual Improvement

A Lean enterprise is never satisfied with its performance.  It always aggressively finds waste and eliminates it.  It attacks waste and the causes of defects and variation utilizing a large suite of tools, including Lean and 6-Sigma.  The result of these efforts is improved labor efficiency, reduced quality defects, and reduced inventory levels.

We look for improvements in:

1. Labor Efficiency	Labor efficiency should be improving on a regular basis.  NOTE: this does not include improvements made as a result of capital improvements.
2. Quality Defects	The rate of defects (and “seconds”) should be declining over time.
3. Inventory Reductions	Inventory levels, as measured in days, should decline on a regular basis.  Inventory includes Raw Materials, WIP, and Finished goods.



Scoring Instructions


1. A facility is divided into several functional areas (Coating, Printing, Trim, etc) for assessment.  These areas generally should have separate management teams and/or process functions.  This scoring system is geared toward manufacturing, but can also be used for non-manufacturing operations and departments such as Maintenance, Scheduling, and Quality.


2. A scoring team is established for each area.  Typically, this team will include the facilities Lean Champion, a member of management, and a representative from the area being assessed.  A member of Corporate OpEx may also be present (especially during the first few assessments) to ensure that scores are consistent across the enterprise.


3. Using the scoring sheets for each of Lean concepts (9 in total), the team assesses the individual items on those sheets.  (There are between 3 and 5 items on each sheet.) By comparing the operation to the guidelines on the sheet, they assign a score of between 0 and 5 points to each of the individual items on the score sheet.


4. The score for each sheet is computed as percent of the maximum number of points possible.

NOTE:  If an item on the sheet is not applicable to the area, it may be omitted.  The score is then computed without considering the omitted item.


5. The team then repeats this process for each score sheet for each of the 9 identified Lean principles.


6. These scores are entered into a spreadsheet to create a “radar plot” of the scores.  Any projects specifically identified to improve the score may be listed on this spreadsheet.


7. The average score for each of the Lean principles is then computed and this becomes the “rolled-up” overall score for the department.  This also is entered into a spreadsheet to create a radar plot of the individual principles for the entire department.


8. The average scores for all the departments are averaged (i.e.: “rolled up”) and this becomes the overall score for the facility.  It also is entered onto a radar-plot spreadsheet.

Scoring Guidelines

The assignment of a score for Lean Assessment is an inherently subjective process.  This assessment system has been written in an attempt to minimize this subjectivity and make it as objective as possible.  However, several of the individual items to be scored are particularly difficult to objectively quantify.  The following guidelines are intended to help with those particular items.



5S – Shine

“Shine” is a regular cleaning that provides the operating associates the opportunity to inspect their workplace while cleaning it.  We want to have a formalized cleaning schedule that clearly identifies the areas to be cleaned, the personnel who do the cleaning, and the times when the cleaning is performed.

Often, this will take the form of an “end of shift cleanup”, which may not be explicitly documented anywhere, but is generally known to the associates.  Such a cleanup meets the spirit of this section, but care should be taken to ensure that the cleanup actually occurs, and that the associates truly know what is expected of them.

In the absence of any written documentation, the assessor should probe to see what exactly is involved in the cleanup, and then look to see if there is visual evidence that the cleanup activity is actually occurring.  For example, was the floor actually swept at the end of the last shift?  Was trash removed from the area?




Visual Metrics – Display

The 4 recommended items (Productivity, Quality, Schedule Attainment, and safety) do not have to appear on the same physical display.  For example, a separate “Days Worked without a Lost Time Accident” poster is acceptable for the safety portion of the Visual Metrics.




Visual Metrics – Timeliness

“Updating” the data can be as simple as marking off a completed item on a written production schedule.


Visual Metrics – Management Response

We want the managers to publicly react (in both positive and negative ways) to data presented on the displays.  Ideally, they write personal notes on the display to comment on performance to demonstrate that they have reviewed and responded to the data.  The comments can be as simples as “good job”, or as complex as listing corrective action plans.  The critical item is that it be obvious that the manager has noted the results.  Ideally, the managers then engage with the operating associates and discuss the issues that drove good or poor performance.

“Managers” for this section are any member of management with authority over the area.  Ideally, it is a senior manager, but it can be a supervisor.  An hourly Team Leader does not count as “manager” for this section.



Work Flow – Pull System

A Pull System does not use a schedule.  Instead, production is triggered by a need from the downstream operation or customer.  This need may be communicated via eMail, or an open-order list.

Products that are “Made-to-Order” are made on a pull system.


Work Flow – Linked Operations

To be “linked”, individual operations must be physically connected, or in very close proximity and logically connected in a fully-functional pull system.  A process line which utilizes a conveyor belt system is inherently linked.


Process Capability – SPC

It is relatively likely that this section will be marked as Not Applicable.  However, the assessor is urged to be skeptical that there is no application for SPC within the area.


Process Capability – 6-Sigma

Scores in this area are determined largely by what constitutes an “active Lean/Sigma Project”.  While we would prefer to have a formal charter and project plan written for all of these projects, we will accept any project that utilizes the basic DMAIC framework, or extensively utilizes the LSS tools.



Total Productive Maintenance – OEE

Although we prefer the official OEE calculation, we will accept similar calculations (such as TEEP) as a direct stand-in for OEE.


Total Productive Maintenance – Visual Daily PM

We are looking for a visual work instruction that describes what type of PM activities the production associates perform on a regular basis.  The regularity does not have to be daily, if another time period is more appropriate.  Work typically included in this includes checking oil levels, replacing filters, etc.

Please note that there is no requirement (in this particular section) for the work to be recorded as complete.  This is only that a visual work instruction exists.


Total Productive Maintenance – Visual Logs

2 point criteria:  Logs do not have to be posted if they are kept on-line.  The important thing is that any missed PM activity be “detectable”.  A modern computerized PM system will provide this detect ability.

3 point & higher Criteria:  The logs must be publicly posted and integrated into the visual Daily PMs conducted by the operating associates.  A computerized system that does not otherwise post information does not meet this standard.



Continual Improvement – All sections

We are generally willing to accept the local management team’s estimate for improvements in Labor, Quality, and Inventory.  However, if these items are not formally tracked or otherwise obvious, then we have to be skeptical of the local management’s ability to draw estimates.  By the letter of the standard, they must be capable of producing documentation for the improvements.

The assessor is urged to demand proof of improvements if he believes the local manager’s estimates to be without basis.  If no proof is available, then the sections are scored as zero.
