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Five Principles of Lean: 

1. Specify value in the eyes of the customer. 
2. Identify the value stream and eliminate waste. 
3. Make value flow at the “pull” of the customer. 
4. Involve and empower employees. 
5. Continuously improve in pursuit of perfection. 

Value is (3C’s): 

• Customer cares (is willing to pay for it) 
• Changes the thing (product, health status, etc.) 
• Correct the first time 

Value-Added: An activity that changes the size, shape, fit, form, or 
function of material or information (for the first time) to meet 
customer requirements.  The customer is willing to pay for it. 

Non-Value-Added: Activities that take time and resources but do 
not add to customer requirements. 

[Original] Seven Types of Waste: 

- Defects - do not meet customer requirements or create rework 
- Over Production - made too much and not used or sold. 
- Transportation - excess distance traveled. 
- Waiting - idle time of operator or goods waiting until the next step. 
- Inventory - excess amount purchased and waiting to be used. 
- Motion - excess movement of operator and/or part. 
- Processing - unnecessary or repeated steps performed. 

Healthcare adds two more: 

- Mis-utilization of skills - using the wrong people for the wrong 
process 
- Reprioritization - abandoning the task at hand due to a change in 
priorities 

Memory aid: MR. DOTWIMP 

Lean Tools & Concepts 

5S: A methodology for creating and maintaining a clean, organized, 
and high performing workplace.  Results in safer working conditions 
and greater productivity/efficiency.  Useful all the time whether to 
introduce a continuous improvement culture or included in the final 
design of a lean cell or line. 

• Sorting - get rid of what is not needed 
• Storage - a place for everything and everything in its place 
• Shining - clean up what is left. Clean daily with visual 

sweeps 

• Standardizing - make all areas function the same way. 
Integrate sort, storage and shine into regular work 
activities with maintenance and check points put in place. 

• Sustaining - set discipline following the rules, develop a 
schedule and stick to it, assign responsibilities. 

Activity of the Machine or Machine Observation: A tool used to 
capture various activities around the machine (set-up, load, run) 
utilizing a standard Lean form and videotaping. Used during a Lean 
project that is highly dependent on machine utilization. 

Activity of the Operator or Operator Observation: A tool used to 
capture operator activities and times utilizing a standard Lean form. 
Used during the beginning of a lean project to capture operator 
cycle times as an input into the current load chart. 

Activity of the Product or Product Process Flow (PPF): A tool 
utilizing a standard Lean form that identifies the amount of time the 
product spends in one of four conditions: Storage, Transportation, 
Inspection and Processing. It is useful when completing a cell 
baseline when you want to “staple yourself to an order/product”. 

Area (Floor) Map/Layout: Used to give an overall picture of the 
affected area during a baseline. Good way to show lean launch areas 
and to highlight shared areas between departments/cells. 

Baseline Analysis: A process which creates understanding of an 
opportunity, determines where to start, shapes a vision and 
documents an improvement plan.  

Block Layout: A tool used to sketch a layout concept which will serve 
as the basis for the ‘To Be’ process. Useful during a site or product 
line baseline to allocate space and to position shared resources. 

Cause and Effect Matrix: A tool used to link effects to causes in 
order to eliminate the root cause of problems. Used during a 
baseline in order to identify the few causes that lead to many 
undesireable effects (UDEs).  Effective after completion of a Value 
Stream Map. 

Cycle Time: The total amount of clock time required to complete 
one part including walking, load/unload, Inspect and return to start. 

Ergonomic Risk Checklist: Used to evaluate the various types of 
health, safety (ergonomic) and environmental risks associated with a 
process.  Used during a lean project to evaluate the current process 
as well as the ‘to-be’ design. 

Failure Mode and Effects Analysis (FMEA): A systematic technique 
to identify potential failures modes, prioritize the failure modes 
according to risk and to identify actions which can reduce/eliminate 
failure modes. Used during a Lean project on both the ‘As-Is’ and 
‘To-Be’ processes/designs. 
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Group Technology or Product-Process Cycle Time Chart: A tool used 
to group products into families of similar cycle times. Used during 
the initial phases of a site or product line’s Lean journey to establish 
flow loops. 

Heijunka: A tool used to buffer demand variation in order to run a 
fixed repeating schedule. Used during line design in order to 
determine a way to perform production scheduling around internal 
or external monuments. 

I-C-E Methodology: Identify, convert and eliminate steps during 
setup reduction. 

In-Process Kanban (IPK): A tool to pace the movement of products 
visually in a flow process (flow control). Used during line design of a 
flow process to determine when to work and when not to work. 

Improvement Documentation Sheet: A form to capture and 
document improvement ideas that will support the final or ‘To-Be’ 
design/process. 

Inventory Location Diagram: A visual tool that provides a snapshot 
of actual inventory levels on hand and square footage required to 
store the material during a baseline. A way to capture waste in 
inventory and storage area and to capture potential cash flow 
savings. Includes raw material, WIP and final goods inventory. 

Kaizen: A Japanese word typically translated to “continuous 
improvement.” Originally this word referred to subtle, gradual 
improvements that are made over time. A baseball analogy is hitting 
singles all game long to score runs. 

Kanban: A Japanese word that means ‘signboard’. A signal 
authorizing production or delivery of required materials and is 
initiated by consumption. 

Lead Time: The total elapsed time from when a customer places an 
order to the time when the customer receives the order. 

Level-Loading or Load Smoothing: A tool to smooth demand 
variation to balance and synchronize operations. Used with or 
without Heijunka for a fixed repeating schedule during line design to 
mitigate demand variation. 

Load Chart: A tool to visually show if a particular operator or 
machine has too much or too little work when compared to takt 
time. Helpful in identifying where to work in order to balance the 
line. 

Machine Analysis: A tool used to identify activities around the 
machine that need to be eliminated, improved (reduced) in order to 
meet takt time. Used after completion of Activity of the Machine to 
capture improvement ideas and current capacity. 

Material/Supplier Kanban: An visual execution tool to authorize the 
production or replenishment of material when consumed from the 
strategic inventory buffer. Used during line design to link the 
planning/ordering policy to execution. Need to determine if it is best 
for one-card specific, two-card specific or one-card generic. 

Mixed-Model Sequencing: A tool to manage the demand in a mixed 
model cell in order to determine the best sequence of models/P/Ns. 
Used during line design of a mixed model cell or shared resource. 

Monument Strategy: A tool to determine how you want to attack 
internal and external monuments/shared resources during your 
Lean project.  Useful during the initial stages of a site/product 
line/cell baseline to document decisions around shared resources 
and as an input into the capital plan. 

Multi-Cycle Analysis: A tool used to investigate a particular process 
step that shows a lot of variation. Used after Activity of the Operator 
only on steps that show too much variation and an average estimate 
does not capture the true picture. Good to demonstrate facts 
behind the estimates. 

Operator or Assembly Analysis: An analysis tool to identify whether 
operator activities and movements are VA/NVA. Used after 
completion of the Activity of the Operator form and videotape to 
analyze what can be eliminated, improved etc. 

Organizational Alignment Chart: A visual tool that creates a picture 
of the integration (or lack thereof) between functional areas. Used 
during a site or product line baseline to show management how 
spread out operations is and how dependent they are on other 
support functions. 

Process Capacity Table: A tool used to determine how many 
products you can make within a flow machining process when 
compared to takt time.  Used in a Lean project during machine 
analysis. 

Process Flow Map: A mapping tool to show visually how a process 
or product flows. Used to show the output after completing Activity 
of the Product form to capture the current and future process. 

Product Family Turnover Ratio: A tool or calculation to determine 
the replenishment buffer size needed because of run times, number 
of models and changeover times. Useful during the design of a 
mixed model cell. 

Product Process Matrix or Part Family Rationalization: A tool used 
to determine product families and to determine potential standard 
routings/flow opportunities. Used in the early stages of a Lean or 
transition project to determine appropriate cells to create in order 
to maximize flow opportunities. 
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Production Control or Scheduling Board: A visual control tool to 
display where units are and to identify problem or bottleneck 
areas/steps. Incorporated into a lean final design as part of the 
management control plan.  

Spaghetti Chart: A visual tool to show the amount of distance 
traveled during a process. Usually completed during a cell baseline, 
it is a good tool to visually communicate to management how much 
non-value added travel occurs during a process. 

Setup Reduction: An operating technique that systematically 
reduces and eliminates the time and skill level to set-up a piece of 
operating equipment or process in order to produce small quantities 
of high quality output at an economical cost. 

Setup Time: The amount of clock time taken to change over a piece 
of equipment from the end of the last piece of a production lot to 
the first piece of the next production lot. 

• Internal Setup Time: Time in which the machine must be 
stopped to perform. 

• External Setup Time: Time which can be done off line 
while the machine is running. 

Set-up Reduction (S/U Time Observation): A tool used to identify 
setup steps and to classify steps as either internal and external 
utilizing the I-C-E methodology. Used after Activity of the Machine to 
reduce setup times and eventually lot or batch sizes. 

SMED: Single Minute Exchange of Die - Changeover is accomplished 
in less than 10 minutes. 

Standard Work: Defines the amount of work content performed by 
each operator in order to achieve a balanced flow and linear output 
rate. A breakdown of work into elements and used to balance work 
content in a flow process in order to achieve a particular daily rate 
ideally equal to customer demand. 

Standard Work Sheet: A visual control tool to help the operator, 
supervisor and manager maintain Standard Work including standard 
work combinations and SWIP levels. 

Standard Work Combination Sheet (SWCS): A tool/form to 
document the interaction between operators and machines. The 
first step in determining standard operation routines that can be 
accomplished within takt time. Also a good visual control tool. 

Standard WIP (SWIP): A tool used to determine the amount of WIP 
needed to maintain the flow especially in man-machine operations. 
Used during line design and shows up on the Standard Work Sheet. 

Strategic Inventory - Replenishment Buffer: A tool or calculation to 
determine the amount of inventory at the end of a line to respond 

to instantaneous demand for a different product due to problems 
with changeovers. Used during line design. Also, see Product Family 
Turnover Ratio. 

Strategic Inventory - Service Buffer: A tool or calculation to 
determine the amount of inventory needed to absorb the variation 
or to deal with inflexible capacity. Used during cell or line design in 
conjunction with Heijunka. 

Takt Time: The ‘beat’ of production or customer demand stated in 
time. 

Throughput Time: The total amount of time for a process to 
complete one product or service. 

Timed Value Map: A tool to visually display the percentage of time a 
product or service spends in value added or non-value added 
activities, or in queue (waiting). Usually completed during a site or 
cell baseline, it is another good tool to visually communicate to 
management how much non-value added and queue time occurs 
during a process. 

Value Stream: All the actions (both value added and non-valued 
added) currently required to bring a product or service through the 
main flows essential to every product or service. 

Value Stream Map: A mapping tool to show the interaction of 
information flow with product/material flow to identify leverage 
points. Used as project selection tool especially when determining 
potential bottlenecks and lack of linkage between processes and/or 
functions. 

 

 


