
©2008 Chi Solutions Inc. 
Version 1 

 
 
 
 
 
 
 
 

    White Paper: 
Lean Facility Design Layout 

 
Hans Froehling, DBA, CMBB 

Senior Consultant 
Chi Solutions, Inc. 

 
Wayne D. Mercer, PhD 

Senior Consultant, Operations Management 
Chi Solutions, Inc. 



 

©2008 Chi Solutions Inc.  1 
Version 1 

Introduction 
 
Over the past few years, principles developed by the Toyota Production System have 
become more and more integrated into the production operations of hospital, research, 
outreach, and other laboratories.  The principles underlying the Toyota Production 
System have been popularized under the umbrella of “lean.”  Lean is a business 
philosophy that strives for operational excellence by improving the value for the client 
and at the same time continuously endeavors to reduce waste in the production system. 
 
Figure 1:  Balanced Scorecard Approach and Value 
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As shown in the schematic above, value is defined as a function of quality, service, 
financial benefit, and people.  Value is thus highly related to the balanced scorecard 
principle originally proposed by Kaplan and Norton.  Experience over the past 20 years 
has shown that a myopic view of value simply based on cost/price considerations is not 
enough to grow the business.  Instead, customers value a high level of service quality 
provided by satisfied and motivated employees which, combined with effective cost 
management, creates value for clients, employees, and shareholders.  If any of the four 
key components that contribute to value (quality, service, people, or financial 
management) fail, value is decreased and, in the language of lean, “waste” is increased. 

 
The key founder of the Toyota Production System, Taiichi Ohno, distinguishes seven 
types of waste (muda):  (1) overproduction, (2) unnecessary waits, (3) unnecessary 
transportation, (4) unnecessary motion, (5) high levels of work-in-progress (WIP),  
(6) rework, and (7) defects.  In addition to these seven types of waste, Womack and 
Jones distinguish between two levels of waste:  Type I waste and Type II waste.  Type I 
waste creates no value but is unavoidable given current technology, government 
regulations, and/or current facility layout.  Type II waste is avoidable and primarily 
tackled through Lean Six Sigma projects or kaizen events facilitated by expert process 
improvement specialists.  In the lab industry, waste (or non-value adding process steps) 
primarily relates to inefficient, untimely, and/or incorrect reporting of any type of lab 
results.  By contrast, value-creating activities positively improve the efficient, timely, 
and correct reporting of lab results.   
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Lean Six Sigma facility design is clearly embedded in the overarching value-optimizing 
philosophy provided by a balanced management and scorecard approach.  However, 
while great attention has been given to the application of lean principles in lab operations, 
less attention has been given to using lean in the design of facility layouts.  The purpose 
of this paper is to summarize the key lessons learned in the lean design of clinical and 
other labs regarding the costs associated with facilities renovations/designs and the 
implications of lean facilities design on process excellence in lab operations.   
 
 
Framework for a Lean Six Sigma Facility Design 
 
In addition to lean, Six Sigma has provided major guidelines for improving operations 
processes.  Six sigma indicates a performance level in which only 3.4 defects per million 
opportunities occur for a given product.  Achieving six sigma requires a five-step 
methodology that allows for the design of processes to ensure the lowest levels of waste 
and the highest levels of quality.  While DMAIC (Define, Measure, Analyze, Improve, 
and Control) is the better known acronym, it is used for the improvement of existing 
processes.  By contrast, facility design projects may cause a full paradigm shift including 
breakthrough improvement.  For this reason, DMAVI rather than DMAIC is used in the 
context of design projects, whether they are service-, product-, or facility-oriented.  
DMAVI stands for Define, Measure, Analyze, Verify, and Implement.  This five-step 
methodology can also effectively be used in conjunction with lean principles to allow for 
the most effective design of lab facilities.   
 
Using the five-step DMAVI methodology, the lab facility designer initiates the project by 
clearly defining its scope.  He/she then measures how the existing facilities support or 
inhibit the effective flow of specimens and information through the operation system.  
The next step is to analyze the current state of the facilities, questioning it from both a 
strategic and an operational point of view to determine what the future state of the 
facilities and the process through the facility should look like.  The project then moves on 
to verification, where the requirements determined during the Measure and Analyze 
phases are used to guide the facility designer in developing a blueprint for the future 
layout.  This future layout is developed in two levels:  (1) the department level and (2) the 
workstation.  Implementation in a lean facility design project concerns primarily the 
hand-off to an architectural firm that takes the blueprint and lays it over existing options 
or develops the facility from the ground up.    
  
Lean Six Sigma facility design requires the effective combination of skills from lab 
design experts, architectural firms, engineering firms, and the client.  It is a collaborative 
approach that requires high levels of interaction, communication, and team engagement 
from the various firms included in such a project.  Lean Six Sigma allows for a structured 
methodology and approach to ensure that the future facility will most effectively support 
the strategic goals, the mission, and the needs of the client organization.   
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Define Phase  
 
In the first phase of the project, it is important to clearly define the project scope.  
Architectural and engineering firms have established a process to facilitate Lean Six 
Sigma facility design projects through use of the charette.  The word charette is from the 
French for “cart” or “chariot” and is thought to originate from the École des Beaux-Arts 
in 19th century Paris.  Student architects would often work frantically until the last minute 
on the illustrations for their design presentations, even while riding through the streets of 
Paris in the school cart (“en charrette”) on their way to present the projects to their 
professors.  The term later translated into the current design-related usage in conjunction 
with working right up until a deadline. 
 
Figure 2:  Key Steps in a “Charette” 
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The charette schematic shows that the Define phase is an interactive process whereby 
alternative plans are developed; these plans are discussed and evaluated until the groups 
led by the project initiation team decide on a final future lean design layout.  It should be 
mentioned that the final design layout may not be the optimal layout from a Lean Six 
Sigma point of view, but that it always takes into considerations constraints (i.e., 
impediments caused by operations flow or external factors such as government 
regulations, budgets, organizational structures, etc.)  Thorough Measure and Analyze 
phases are important in determining the types of constraints and their relative impact on 
the ideal and recommended future Lean Six Sigma facility design layout.  Also, charettes 
are not only important in the context of the more narrowly defined scope of the lean 
facility design planning phases but also apply to design stages that are primarily headed 
by the architectural and/or engineering firm.  From a Lean Six Sigma design point of 
view, these charettes occur in the implementation phase of the Lean Six Sigma facility 
design.  As mentioned, this paper is primarily concerned with charette operations 
pertinent to the Lean Six Sigma facility design project phase.   
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Using a Six Sigma-driven methodological approach, the business case, product scope, 
expected timelines, roles and responsibilities, and preliminary high-level project plans 
should be developed during the define phase.  The first session is also critical in building 
long-lasting relationships and introducing key terms and concepts of a Lean Six Sigma 
facility design.  All too often, manager teams confuse the application of Lean Six Sigma 
to facility design with efforts to drastically cut costs through the elimination of FTEs and 
excessive automation.  This is exactly what Lean Six Sigma facility design is not about 
(Champy 1995).  Another key point of discussion is communication parameters and 
etiquettes, and a clarification of existing and needed resources.   

  
The Define phase is critical in that it sets the tone for the future cooperation of the 
various parties.  In many projects, the organizational structure of the project may change 
depending on this phase of the process.  While in the early phases of the project the 
organizational structure may be rather rigid with involvement expected from all parties 
and primarily driven by upper management, later phases will be more network-oriented 
and require the involvement of employees on the shop floor (“gemba” in the terms of 
Lean Six Sigma).  In particular, the lean design team member may be heavily involved in 
the early phases of the project and actually lead the initiative until the final blueprint of a 
future lean facility design layout is handed over to the architectural and engineering firms 
to be reformulated into architectural and engineering designs.  It should be noted that in 
most cases the architectural firm will be the overall leader in this effort.  However, the 
work of the suggested five-step process leading to a design that can be used by architects 
and engineers lies squarely with the consultant, who is responsible for the development of 
the lean facility design blueprint.   
 
 
Measure Phase 
 
The Measure phase is characterized by a thorough review of the existing facilities layout.  
For lab facilities, it is advisable to closely look at eight specific dimensions to determine 
how the current state can be translated into a future state facility. 
 

1. Lean and Six Sigma have been developed with a clear focus on meeting the needs 
of the customer.  It is therefore important for the lean facilities designer to 
determine current customer issues and concerns.  This can be done via face-to-
face interviews with key customers and reviews of other customer information 
that the lab has available.  It is important to get a good cross-section of the client’s 
various customer segments. 

2. In addition, the various services that are currently available should be reviewed in 
order to effectively support the design of a future layout.   

3. Current processes should be clearly documented via workflow diagrams to 
determine how the current lab processes determine space requirements and the 
flow or inhibition of specimens through the process.  In many cases, current 
facilities highly inhibit the effective flow of specimens.  In turn, current processes 
are often determined by the current layout.  It is imperative for the Lean Six 
Sigma facilities designer to understand how existing facilities and processes 
determine each other.  The goal of Lean Six Sigma facilities design is not to 
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simply expand the current facilities but to contain costs and improve flow through 
the facilities either through new designs or redesigns of existing facilities. 

4. The third step naturally leads to a review of the current space and its allocation.  
Simple pie charts of space allocations can often determine imbalances relative to 
process flow and customer expectations. 

5. The organization itself often impacts the allocation of space in a facility.  Key 
questions to ask are:  (1) is the organization effectively aligned with the strategic 
goals, and (2) how does the organizational structure impact the current facility’s 
space allocation and design?   

6. At a more detailed level, the current equipment should be audited, recorded, and 
reviewed.  Key questions often arise related to opportunities for automation and 
their impact on the future layout of the facility.   

7. The facility itself needs a structured review to understand the state of the existing 
facility and determine any gaps to be closed with the future state facility layout. 

8. Finally, the impact of supplies and current inventories of space should be 
reviewed.  Lean operates at low levels of work-in-progress and supply 
inventories.  It is therefore important for the lean facilities designer to clearly 
understand the current state of inventories and supplies.   
 
 

Analyze Phase 
 
Equipped with the information obtained during the comprehensive operational review of 
the existing facilities, the lean facilities design group is now ready to discuss the impact 
of the future strategy on future space needs.  This discussion should be facilitated in 
conjunction with the core design team and the client to determine the impact of future 
growth projections, changes in business models, expected technological changes, and 
other considerations on the future facilities.  While in most Lean Six Sigma projects the 
Analyze phase is very extensive, in a lean facility design project the main focus is on 
future strategy, changes in business model, or changes in the hospital layout and can 
either be facilitated via a short charette if future strategy already exists or lead to a whole 
discussion about the future of the organization.  There are no set rules in this phase, and 
the phase can lead to an additional project to clarify the strategic intent of the 
organization.   
 
Figure 3:  Schematic Overview of the Two Key Phases:  Measure and Analyze 
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Verify Phase 
 
The core team and the client are now ready to move into the design phase of the future 
state facility.  The core operational processes and functions and their interactions 
determine the affinities of the core facility’s building blocks.  In addition, the interactions 
of support functions, such as administration, teaching, research, etc., need to be taken into 
consideration to move the facilities team into the stage where the various design options 
can be reviewed and evaluated.  The following pages outline in more detail the key 
actions steps taken during the Verify phase. 
 
The Goals of Lean Six Sigma Facility Designs 
 
At the department level, the key output of the Verify phase is a high-level affinity 
diagram of the future layout.  This affinity diagram is also known as a “primitive space 
plan.”  It graphically displays how analytical processes, such as chemistry, hematology, 
serology, microbiology, etc., are spatially positioned relative to pre-analytical and post-
analytical specimen processing, referral testing send-outs, billing, IT, quality, and other 
functions such as general administration, teaching, research, etc.   
 
The two main goals of lean facility design are breakthrough improvements in specimen 
flow and cost containment.  While kaizen events are designed to incrementally improve 
workflow, lean facilities can contribute to breakthrough improvements that are out of 
reach of ordinary kaizen events.  Kaizen in Japanese means “continuous improvement” 
and is distinguished from breakthrough improvements (Juran 1995). 
 
Every lean facility design project operates under the conditions of constraints.  In the 
context of lean facility design, a constraint is any structural impediment that inhibits the 
operational system from reaching its goals.  Walls and distribution of functions, 
departments, or processes across multiple locations are typical constraints encountered in 
lean facility design projects.  As a matter of fact, the entire facility layout itself has a high 
impact on the organization’s ability to effectively create a smooth flow of specimens 
through the operations system.  As mentioned earlier, process flow is both a function of 
the process itself, including valued-added and non-value-added steps (type I waste), and 
the physical infrastructure (type II waste). 
 
Unlike modern manufacturing buildings, most labs have evolved over time by adding 
new rooms to their existing facilities.  This has often created workarounds to bypass the 
physical constraints.  In the language of the theory of constraints (Goldratt 1988), the 
goal of facility layout is to elevate these constraints in the Verify phase and “evaporate” 
them through the lean facility layout design.  Put differently, the key purpose of the lean 
design effort is to ensure that “the resources or ‘flows’ come together in the right place, 
in the right quantity and at the right time” (Holmes and Schowengerdt 2008, p. 42).  It 
should be added that “flows” refer to both specimen flows and information flows.  In the 
lab industry, this means specifically that all workplace processes and the infrastructure 
provided by the lean facility design need to be focused to support creation of a report that 
fully meets the needs of the physicians/clients, whether it is for the purpose of clinical 
diagnosis, research results, or teaching information.  This is why lean facility design 
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project leaders need to take both existing and future process flow relative to existing and 
future facility layouts into account in order to come up with a design layout that 
optimizes specimen flow.  Figure 4 shows a simple affinity diagram (simple space plan) 
that takes into account affinities, constraints, and their interaction. 
 
Figure 4:  Example of an Affinity Diagram or “Primitive Space Plan Design” 
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A lean facility design also strives to minimize costs.  Every square foot of space adds to 
the cost of a facility (i.e., it is a capital expenditure).  It is estimated that the average cost 
per square foot for healthcare facilities in the U.S. ranges between $209 (one to three 
stories) and $285 (four to eight stories).  The cost for California is estimated to be much 
higher than these average national figures (Financing the Future, Report 4).  However, 
added FTEs are also estimated to add hidden costs of new facilities (Holmes and 
Schowengerdt, 2008, p. 41).  While optimized workflow and minimized costs are often 
perceived as contradicting goals, all research on the cost of poor quality indicates that 
optimized workflow processes in reality minimize costs associated with poor quality.  
While Juran coined the term “cost of poor quality,” lean experts often speak of the 
“hidden factory” (Juran 1995, Womack and Jones 1996).  In essence, both terms indicate 
that suboptimal processes and facility layouts increase the need for non-value added work 
(inspection, rework, unnecessary transportation, wait times, etc.).  In the lab industry, 
these non-value added work steps are also often referred to as manual “workarounds.”  
They cause delays in product lead time (i.e., turnaround time, in the lab industry) and can 
contribute to enhanced error rates (Wagar, Tamashiro, Yasin, Hilborne, and Bruckner, 
2006 ).   
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Besides the two general goals, every lean facility design project will have other goals that 
are specific to the customers in the supply chain of the operations.  The core team group 
identifies these core goals in the Measure and Analyze phases through customer 
interviews and the review of the strategic intent of the organization. 
 
Space Plan Options 
 
The core and additional goals discussed in the previous section will result in a high-level 
“ideal future state layout.”  It is advisable to have a very clear picture of the existing 
current state facility layout and an ideal future state layout as the two extremes of an 
evaluation scale.  This will facilitate future evaluations of potential options.  By relieving 
the constraints and rearranging the affinities based on the relieved constraints, various 
space plan options will emerge.  Major constraint considerations in this context may be 
pre-determined timelines, cost, building codes, or other factors in the business 
environment that determine the final outcome of the Lean Six Sigma design process. 
 
The Evaluation Process 
 
Evaluation of the high-level design layout is facilitated by a structured evaluation 
approach.  Two main models are currently being used in Lean Six Sigma, and it is worth 
investigating the pros and cons of each of the two approaches for a specific design 
project.   
  
One approach is called the Pugh Matrix approach.  In essence, the Pugh Matrix is a form 
of prioritization matrix in which alternatives are compared against a standard.  This 
standard is typically the existing facility layout in a lean facility design project.  The 
guiding question is if the various alternatives are better, worse, or the same as the existing 
facility layout.  The Pugh Matrix follows a simple three-step approach. 
 

1. First, the criteria for comparison are determined.  With the pre-work done in the 
Measure and Analyze phases, it should be easy to generate a list of customer 
requirements and engineering specifications.  The criteria are then weighted using 
a scaling technique of the designer’s choice. 

2. Next, the various alternatives are developed.  Again, given the knowledge of the 
existing facility layout and the ideal state that maximizes workflow by 
minimizing cost and taking other constraints and affinities into consideration, it 
should be relatively easy for the team to come up with a set of alternatives. 

3. Finally, the alternatives are scored and the scoring is displayed using graphical 
techniques. 
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Figure 5:  Example of a Pugh Matrix for Evaluating Space Plan Options 
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It is important that the evaluation matrix is developed in conjunction with the entire team 
to ensure that all criteria, constraints, and affinity requirements are taken into 
consideration.  It is also advisable to set aside time with the entire team to reach 
consensus on the scoring criteria, their relative weights, and the actual scoring of each 
alternative.  The team exercise is also important because the final score for each 
alternative is a weighted average of the better, same, or worse score on each key criterion 
relative to the existing facility layout, and using this tool may require some basic training.  
The value of the tool lies in the fact that it is relatively easy to administer and that with 
the existing facility layout each alternative can be evaluated based on two anchors:   
(1) the existing layout, which constitutes the standard and (2) the ideal state facility 
layout, which constitutes the optimal anchor.  Trade-offs of the alternatives between these 
standard and optimal options can then be discussed in order to reach a consensus that 
meets the requirements of all stakeholders and customers.  More often than not, a less 
than ideal option will be chosen.  However, this less than ideal option will be better than 
the existing solution.   
  
In some instances, it may be advisable to use a somewhat different approach to the 
evaluation of the various space options.  In this case, a simple prioritization matrix may 
be used that takes the existing layout into consideration.  This approach is advisable when 
the “do nothing” option is a valid option in the design process.  In this case, the various 
alternatives are equally evaluated based on the goal-optimization and cost-minimization 
criteria without taking the existing layout and the ideal future-state layout as two limiting 
anchors.   
 
It is up to the design team which approach is preferred.  Experience has shown that the 
Pugh Matrix approach is easier to administer and that the two prioritization 
methodologies yield similar results.  In any case, the form of the prioritization matrix 



 

©2008 Chi Solutions Inc.  10 
Version 1 

approach used should be determined by the preference of the clients.  It is also absolutely 
mandatory that the evaluation process be conducted with the entire team involved, 
because it is at this stage that the pros, cons, and trade-offs of the various options are 
discussed and finalized.  The criteria are typically determined by a combination of cost 
considerations, constraints (e.g., a pre-determined move date), and the customer 
requirements determined in the measure phase.  It should become clear at this point that 
the time spent in the Define, Measure, and Analyze phases are worth their while because 
so much information is gathered that supports the team in developing an optimal Lean 
Six Sigma design solution.  In the end, the lean facility design facilitator will only be 
successful in implementing a final solution that is supported via a consensus decision of 
the various constituencies (i.e., the client, key stakeholders, architect, and engineering 
firm).  If this consensus cannot be reached, the whole exercise may be put in jeopardy, 
and the final report runs the risk of becoming one more initiative consigned to a special 
file drawer for future reference.   
 
Workstation Level Layout Design 
 
Once the high-level (department level) layout design has been established, it is the task of 
the lean designer to apply lean principles to the next lower level of design:  the 
workstation design level, also called the bench level in the context of lab systems. 
  
The team composition will change during this phase of the design process.  While upper 
management is primarily concerned with the strategic flow of specimens and information 
and the effective containment of costs, front-line employees are more concerned about 
the flow of specimens and information at the actual workplace level.  During this sub-
phase of the Verify phase, subject-matter experts constitute the team to design a layout 
within the parameters of the department-level layout design that again is driven by the 
specifications of customer value, effective workflow, and the pulling rather than pushing 
of specimens and information.  Here also the principle to strive for perfection rather than 
managing against variation should be implemented (Womack and Jones 1996). 
  
In essence, the team starts with the design template developed at the higher level and 
arranges and rearranges equipment, supplies, and other elements to minimize the seven 
sources of waste.  Key questions to consider are:   
 

1. How can transportation and wait time be minimized?  
2. How can defects be made visible and automation be effectively used to minimize 

the impact of human and other errors?  
3. What levels of supplies and other inventories are acceptable and what storage 

capabilities are needed?  
4. How can the capabilities of both equipment and humans be determined to ensure 

that the process meets the needs of the customer even under extreme duress?   
 
Here is where the Six Sigma-derived statistical analyses of arrival times, control charts, 
peak hours, demand forecasting, etc., play a pivotal role, as peak hours and their impact 
on operations need to be clearly identified.  While at the higher design level the overall 
capacity is of key concern, at the bench level hourly, daily, and weekly variations become 
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critical information.  In addition, the workstation level variation in demand relative to 
numbers of equipment and their configurations become critical points of discussions.  
Further considerations are also given to hand-off of specimens.  This stage is where the 
lean facilities design starts having an impact on type I waste and where facilities design 
translates into the potential need for changes in workflow processes and procedures.  
Again, affinities, capabilities, and automation have to be evaluated relative to external 
and internal constraints set by regulating agencies and managerial policies.  This is a 
good time to review if past policies and procedures are a function of the previous layout.  
If so, they may become obsolete in the context of the redesigned facility layout.   
 
Figure 6:  Output of a Facility Layout at the Workspace Level  

  
Note how the specimens and the information smoothly flow through the production 
system from one machine to another and how automated lines are included to further 
smooth out the workflow. 
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Implement Phase 
 
In this phase, the Lean Six Sigma facility design team hands over its findings to the 
facility architects and engineers.  Key deliverables of the Lean Six Sigma design team’s 
final report include the following: 
 

1. Current state process map highlighting non-value added steps, excessive 
transportation, wait times, and all other sources of “waste” as outlined in the 
introductory paragraph of this white paper. 

2. Future state process map that often dramatically reduces the number of non-value 
added steps, transportation distances, wait times, etc., and that allows for an 
optimal flow of specimens and information in the operations system. 

3. Primitive space plan showing the flow of specimens and information in a 
graphical form and displaying the various functions and their relative sizes. 

4. Workstation level layout including equipment specification and location of 
equipment, supplies, and other instruments relative to each other.   

5. Detailed operational assessment that summarizes the findings of the Measure 
phase and its eight components. 

6. Evaluation matrix that objectively shows the scoring of the various options either 
relative to each other (simple prioritization matrix) or relative to an existing and 
ideal future layout design. 

7. Estimate of the costs involved with each option. 
8. Summary list of all equipment and its requirements. 
9. Summary of the existing facility space units, including their size and relative 

location to each other. 
10. Any other information that is pertinent to the hand-off to the architectural and 

engineering firms for further design using the charette methodology.   
 
The architectural and engineering firms typically take the “primitive space” plans 
developed by the lean design team and lay them over the various architectural options to 
craft blueprints for the facility.   
 
 
Summary  
 
This paper has detailed the four building blocks of Lean Six Sigma facility design.  In 
summary, the four components are: 
 

1. The idea of the “charette” translated into the terminology and structure of the 
classical Six Sigma framework of a five-step methodology.  What distinguishes 
Lean Six Sigma facility design projects from other Lean Six Sigma projects is that 
the design team has to go through the series of phases of “charette” because of the 
multidisciplinary approach of the methodology. 

2. A design for Lean Six Sigma umbrella that effectively structures the key phases 
of identifying the current state, determining the strategic goals of the organization, 
and developing a future state map.  The key idea is to translate customer and 
stakeholder requirements into an effective design whose main goals are to 
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maximize flow (lean principle) and contain cost (financial principle).  The key 
Lean Six Sigma tool is the quality function deployment which was developed in 
the context of product designs but can easily be adapted to the needs of a Lean Six 
Sigma design project. 

3. The application of lean principles in the form of eliminating all sources of waste 
is another building block of the proposed methodology.  What is key to 
understand is that currently “lean” means the elimination of what Womack and 
Jones have adequately called “type I” waste, and which is variously also called 
“lean light.”  As has been shown, eliminating waste at the process level is not 
sufficient to create an effective system of pull and flow meeting customer 
requirements if the physical infrastructure leads to “workarounds” that cause all 
kinds of wasted and non-value added activities. 

4. The theory of constraints is an integral part of a Lean Six Sigma design project 
because it focuses the organization on identifying the key current key constraints, 
elevating them to our core perceptions, and exploiting and eventually eliminating 
the constraints within the resources of the organization.  As mentioned several 
times, cost or other considerations may be constraints that are limiting factors in 
developing an ideal state.  However, let’s not forget that the purpose of lean is to 
manage towards perfection instead of managing against variation that the key 
players in an organization often have little control over due to the current state 
layout of the facility.   

 
 
Conclusion 
 
The Lean Six Sigma facility design team’s goal is to create and evaluate options that free 
specimen flow from its current impediments and move it to an optimized future state.  
Creating flow, in particular one-piece flow, can greatly reduce the occurrence of defects, 
increase their visibility, and mitigate their severity.  Thus, Lean Six Sigma is becoming 
an integral approach to the design of future lab facilities.  Whether the lab is outreach-, 
hospital-, research-, or teaching-oriented, Lean Six Sigma experts can provide the 
blueprint that allows the organization to achieve its strategic goals by improving 
workflow (reducing turnaround time), reducing defect rates, and containing ever-
exploding building costs.  Lean Six Sigma facility design techniques have become critical 
tools in the attempt to manage quality care to perfection and at the same time contain or 
even minimize the costs associated with high levels of undetected defects and slow 
turnaround.  As such, Lean Six Sigma facility design can potentially have one of the 
strongest impacts on the future improvement of patient care.   
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