
To Understand a problem is 50% of the solution, by separating a problem from its symptoms and effects by 
analyzing its function is essential to this process. 
Function Analysis may be the most important phase of Value Methodology, 
FAST provides a powerful technique to analyze  the relationship of functions by: 
 
• Showing the specific relationship of all functions with respect to one another. 
• Testing the validity of functions. 
• Assisting in identifying missing functions. 
• Broadening knowledge and understanding of a project for the team members. 
  
FAST creates the conditions to present ideas in a common language that crosses  
disciplines.  It allows the multi-disciplined team members to contribute equally  
and to communicate with each other while addressing the problem objectively  
without bias  or preconceived conclusions. 
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Value Engineering: is a systematic process designed to focus on the major issues of a complex project or process. It uses 
a multi-disciplined team to develop recommendations for the important decisions that must be made.  
The primary objective of a Value Engineering study is Value Improvement. ~ WSDOT Design Manual Chapter 315 
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Projects that usually provide the highest potential for value improvements are: 

• Widening of existing highways for capacity improvements. 
• Major structures. & Interchanges of multilane facilities. 
• Projects with expensive environmental or geotech. requirements. 
• Projects with difficult materials requirements/sources 
• Projects with alternative solutions that vary the scope and cost 

• Major reconstruction of existing highways. 
• Projects with major traffic control. 
• Projects with multiple stages. 
• New alignment or bypass sections. 

See Example  

Figure adapted from an example by Kenneth Crow 

There are three forms of FAST diagramming that are recognized internationally, These are: 
• Classic 
• Technical or Technically –Oriented 
• Customer – Oriented 
 
These techniques evolved from a logical thinking approach to function analysis in a paper titled Basic 
Function Determination Technique, introduced by Charles Bytheway in 1965. 

Function Analysis 
The Two-Word Definition 
   
     Verb – Noun 
 
     Forces Conciseness 
 
     Separates Functions 
 
     Fosters A Mutual Understanding 
 
     What must be done?  not 
     How it is being done? 

Preparation Implementation Presentation Development Evaluation Speculation Function Information 

Examples of several Active Verbs and Measurable Nouns to answer:  

              “What does it do?” & ”What does it do this to?”   

ACTIVE VERBS MEASURABLE NOUNS 

Apply 

Attract 

Conduct 

Contain 

Emit 

Enclose 

Fasten 

Guide 

Grow 

Impede 

Increase 

Limit 

Lead 

Modulate 

Mount 

Prevent 

Protect 

Reduce 

Store 

Support 

Transfer 

  

Area 

Corrosion 

Damage 

Energy 

Friction 

Flow 

Force 

Force 

Insulation 

Light 

Liquid 

Load 

Money 

Metal 

Noise 

Power 

Rust 

Solids 

Space 

Time 

Vibration 

Source for Lists:  Rob Stewart & SAVE International with edits   

The Classic and Technical FAST diagrams map out the core functions of a system as a major Logic path.  Ie a FAST 
for a car may be how o get people from point a to point B, the difference between a cheap car and a fancy car 
would be found on a minor logic path. 
Secondary functions will differentiate on system or product from a comparable one.  The difference is that if the 
MAJOR logic path fails, the value of all the secondary functions an MINOR logic path is gone. 
These insights become powerful with the FAST is dimensioned and the Functions that currently drain value are 
highlighted. – these are the functions we need to improve without degrading any of the others 
 
Force The team to understand function and function relationships by asking: 
HOW is a function performed 
WHY is a function performed 
WHEN is the function performed and what else must be done? 
 
It develops a new VIEWPOINT for the designer. It forces the analysis of  
NEEDED FUNCTION rather that present HARDWARE. (For a Process or a Service,  
it forces the analysis of NEEDED FUNCTION rather than present ACTIVITIES,)  
8 It constantly forces comparisons between widely different methods of  
accomplishing FUNCTIONS. This llEVALUATION-BY-COMPARISON1l is the heart of  
the philosophy of Value Analysis.  
"If there is 

Why use Function Analysis System Technique (FAST) ? 

How a 
problem is 

Stated 
affects How it 

is Solved 

To understand 
a problem is 50 
% of the 
solution.  
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Additional Elements that are 
a part of the TECHNICAL 

FAST 
HIGHER ORDER 
Represents the NEED of the 
project in the simplest of 
terms.  
      i.e. “Span water” 

Major Logic Path of the Projects 
Function(s) OR how with the Basic 
Function be achieved? 

BASIC FUNCTION 
Is the Purpose of the project. 
Something that If changed, the 
project loses its value 

LOWER ORDER 
Represents the input that 
initiated project study 

INDEPENDENT 2nd Functions 
Represents the input that 
initiated project study 

DESIGN OBJECTIVES 
These are the Performance Requirements 
that apply to the project as a whole, and are 
usually directly related to the Basic Function 

ALL THE TIME FUNCTIONS 
These are general requirements that may not 
be directly related to the Basic Function, but 
are an assumed minimum level of quality or 
service. 

How is this function to be 
performed? 

Why is this function 
performed? 

ONE TIME FUNCTIONS 

Example: 
       (NEED) =  Re-Distribute Regional Traffic Demand 
 (“HOW will this be accomplished?) 
By 
       (PURPOSE) = Improving Regional Mobility   
 (“HOW will this be accomplished?) 
By 
       Reducing Congestion 
Through to the Lower Order Function “Construction Project” 
Likewise, by beginning with “Construct Project”, the logic must be valid from 
right to left as well. 

Example: 
       ( LOWER ORDER) = Construction Project 
 (“WHY are we  Constructing the Project?) 
To 
       Connect Freeways    
And so on, back to Re-Distribute Regional Traffic Demand. 
 

See the F.A.S.T. diagram below for the complete graphical illustration. 

 

Classic FAST Diagram 
 
Classic and Technical FAST diagrams are similar, however the Classic FAST diagrams  focus on the 
HOW →← WHY of the major logic path as a way to organize logical thinking. 
 
As originally developed, the Classic FAST  
Diagram stems from a set of nine   
“thought Provoking” questions  
That required  a Verb-Noun 
answer that disclosed the  
action or function required 
without dictating a method. 
To demonstrate how to  
analyze functions and show  
their  relationships, 
 Mr. Bytheway created a logic  
diagram (figure 1) which tied  
several functions together logically along  
a Primary path that perform the Basic function, 
by following this logic path and asking HOW ? this function 
will be performed , the function immediately to the left should provide an answer and likewise in 
the reverse direction, the function immediately to the right of any other function on the primary 
path should answer WHY? the function is being performed.  In this way the Basic Function can be 
identified. 
 
Functions in the Classic FAST that support any of the primary path functions are identified by 
asking the question:  "If or When a Primary Function is performed, what other functions have to 
be performed?”  These are placed above and below the Primary path. 
 
Further refinements by Value Practitioners developed the Classic Fast into the form we see today.  
Further sophistications led  directly to the evolution of the  Technical FAST diagram. 
 
 

HIGHER ORDER 
FUNCTIONS 

BASIC 
FUNCTION 

SECONDARY 
(OR) 

DEPENDENT 
FUNCTION 

SUPPORTING 
(OR) 

INDEPENDENT 
FUNCTION 

LOWER ORDER 
FUNCTIONS 
(Assumed) 

SECONDARY 
(OR) 

DEPENDENT 
FUNCTION 

SECONDARY 
(OR) 

DEPENDENT 
FUNCTION SECONDARY 

(OR) 
DEPENDENT 
FUNCTION 

SECONDARY 
(OR) 

DEPENDENT 
FUNCTION 

SECONDARY 
(OR) 

DEPENDENT 
FUNCTION 

SECONDARY 
(OR) 

DEPENDENT 
FUNCTION 

SECONDARY 
(OR) 

DEPENDENT 
FUNCTION 

HOW  → 

← WHY 

↑ 
WHEN 

↓ 

← HIGHER ORDER FUNCTIONS ---------------------------------------- LOWER ORDER FUNCTIONS  → 

SCOPE OF STUDY 

SUPPORTING 
(OR) 

INDEPENDENT 
FUNCTION 

and or 

LOWER ORDER 
FUNCTIONS 
(Assumed) 

Major Logic Path 

Minor Logic Path 

NEED 

PURPOSE 

The Technical FAST Diagram 
Input Functions 

Society Of Canadian Value Analysis 

Read More 
on the  
genesis of 
FAST 

Primary Path 
Function 

Supporting 
function 

Supporting 
function 

Primary Path 
Function 

Primary Path 
Function 

Primary Path 
Function 

HOW →← WHY 

Technical FAST.  
In the Technical FAST each function that occurs "as result of," "because of," "at the same time as," and "due to" a 
function are called supporting functions. They are required as a result of my selection of the function that is on the 
critical path. They may be critical to the successful performance of the function that is on the critical path, but they 
are not considered critical to the performance of the HOF. If I chose another functional method for the function on 
the critical path, I would not need that supporting function. Further, I doing the activity to achieve the items on the 
critical path. I am not doing the activity to do the supporting functions. Therefore, any function not on the critical 
path is considered to have little worth. As a result, little cost should be associated with their performance. 
For example, in a Technical FAST for the course, I need to "describe decisionmaking." This function requirement is 
"as a result of" the choice to show comparisons. If the cost for describing decisionmaking was high, then I should 
rethink my use of that comparison, or the technique of showing comparisons, to achieve the why of "describing the 
job plan." Technical FAST diagram example showing construction of a "as the result of," "because of," etcetera 
notation is shown below. 

In constructing the FAST, if I continue to generate answers to "how?" questions, eventually I 

will come to functions that are activities such as "write description" and "draw diagram." 

These are activity functions. Activity functions can be easily correlated to the component 

features used to generate cost estimates. In the Technical FAST nomenclature, another 

scope line is placed just before activity functions (to their left) so that their special activity 

function status is more readily recognized. 

There are two special areas on a Technical FAST. The area on the top left of the diagram is 

an "object function" (OF) area. Functions that are an objective of the project and relate to all 

functional elements placed in this location. In general, the objective functions stand on their 

own and are not connected to any other functions by a path line. The second special area on 

a Technical Fast is the "all-the-time function" (ATT) area. These are function that relate to all 

functional elements but are not an objective of the project. They may have both secondary 

and supporting function connected to them. If an ATT path is very complex and has a lot of 

functions related to it, one of two problems are probably present. The ATT is misplaced and 

should be located within the body of the FAST diagram, or the supporting functions are so 

important that a Customer FAST should have been used. 

While they assist in the exercise of determining the functional worth and costs, users of the 

Value Method should avoid getting caught up in generating a complete FAST that includes all 

the activity functions. They are the details, necessary, but not where the big effort and 

expertise should be directed. Accordingly, the only concentrated effort for the activity 

functions in the FAST should be to examine functions with larger costs and the supporting 

functions that exceed 5-percent of the total project cost. They may contain a special kind of 

problem that is easily highlighted by the FAST. This special problem is called a potential 

"value mismatch." 

In a Technical FAST, a potential value mismatch is a supporting function that nears or 

exceeds 5-percent of the total activity cost. Since it is not the primary reason for the activity, 

it has relatively low worth, its relative cost should be small. Therefore, if the relative cost 

nears the 5-percent level, it is flagged for special attention by the FAST. This is done because 

if you find a way to rid yourself of that particular function's cost, it would have no real 

corresponding affect on the worth. Therefore, the value of removing its cost, is near infinity. 

Most Value Method practitioners do not use the term "potential." However, due to the 

implication in the terminology that someone did something wrong, I like to insert the 

potential term. At times, despite our fervent and best efforts, we cannot avoid such 

situations. A way may exist, but we cannot seem to find it. At other times, the supporting 

function may be generating non-monetary benefits that are not properly reflected in the 

cost-worth comparison that we have used. 

 

Technical FAST Diagram 
 

The Technical FAST is  the prevailing method that is used by Value Practitioners today.   
This method allows for greater flexibility In precisely describing  and in communicating the specific 
purpose of the project being studied.   
The Technical Fast (figure 2) provides a Scope boundary that includes the Basic Purpose that the 
project addresses and all the supporting functions in describing HOW that need will be met and WHY 
it is being done.  The WHEN dimension displays secondary functions that are “caused by” functions in 
the Logic path.  They will occur “when” the function they are connected to occurs and may be desired 
or undesired articles. Outside the Scope boundaries are the Higher Order and the Lower Order 
functions  These represent the  Need and the Input that initiated the study. 
Above the diagram are placed the Design Objectives, these are inclusive and may be applied to all the 
functions.  They influence the concept selected to best achieve the Basic Function. 
 

FIGURE 1 
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FIGURE 2 

The Customer Based FAST Diagram 
 
The Customer Based or Task-Oriented FAST Diagram (figure 3) was developed by Fowler & Snodgrass 
in 1972 for use with the manufacturing of products.  They developed this method of FAST to address 
what they felt were deficiencies in the Technical Fast when trying to determine the value of the 
customers needs for a process, product or service. 
While the Technical FAST is excellent establishing and communicating the Need and Purpose of a 
product or process, The Customer FAST includes the customers role in establishing value and whose 
needs must be recognized, understood and fulfilled to achieve success in developing the complete 
value picture. 
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For additional information and examples of Technical fast diagramming, use this link to view the presentation from the 2013 
AASHTO VE Peer exchange titled: Fast Diagramming Made Easy: Straightforward Techniques for Your Highway Project 

http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=13&cad=rja&uact=8&ved=0CD8QFjAM&url=http://design.transportation.org/Documents/TC Value Engineering/2013 VE Workshop/2013 PPPs Papers_Wednes AM/1-Fast Diagramming Made Easy.pdf&ei=Q52-U96CLM35oAS24IKwBQ&usg=AFQjCNEbqnggHqwKZWaiDkFnAyPFzo59vQ&sig2=4RUbRDgGxfhAQ6GGJExcEw
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=13&cad=rja&uact=8&ved=0CD8QFjAM&url=http://design.transportation.org/Documents/TC Value Engineering/2013 VE Workshop/2013 PPPs Papers_Wednes AM/1-Fast Diagramming Made Easy.pdf&ei=Q52-U96CLM35oAS24IKwBQ&usg=AFQjCNEbqnggHqwKZWaiDkFnAyPFzo59vQ&sig2=4RUbRDgGxfhAQ6GGJExcEw
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=13&cad=rja&uact=8&ved=0CD8QFjAM&url=http://design.transportation.org/Documents/TC Value Engineering/2013 VE Workshop/2013 PPPs Papers_Wednes AM/1-Fast Diagramming Made Easy.pdf&ei=Q52-U96CLM35oAS24IKwBQ&usg=AFQjCNEbqnggHqwKZWaiDkFnAyPFzo59vQ&sig2=4RUbRDgGxfhAQ6GGJExcEw
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&frm=1&source=web&cd=13&cad=rja&uact=8&ved=0CD8QFjAM&url=http://design.transportation.org/Documents/TC Value Engineering/2013 VE Workshop/2013 PPPs Papers_Wednes AM/1-Fast Diagramming Made Easy.pdf&ei=Q52-U96CLM35oAS24IKwBQ&usg=AFQjCNEbqnggHqwKZWaiDkFnAyPFzo59vQ&sig2=4RUbRDgGxfhAQ6GGJExcEw


Customer FAST.  
In the Customer FAST the technical activity functions are placed in a technical section related to the producing aspects.  
All the supporting functions are grouped into four special categories: "Assure Convenience," "Assure Dependability," 
"Satisfy User," and "Attract User."  
 
In consumer issues, the producer of the product is a customer and the purchaser of the product, the consumer, is also 
a customer. Some special supporting function can have a high worth to the consumer and be a basis for the purchase 
by the consumer. While they have little value to the producer, they may have high value to the consumer.  
The Customer FAST allows for these features in a way that is more difficult to produce in the Technical FAST. (To do 
this, two Technical FAST may need to be produced.  
One is for the producer and the other is for the consumer.  
 
Then matching of the two FAST diagrams is done. This is used to assure the producer FAST functions have a sufficient 
match to the FAST for the consumer.  
While the Customer FAST generates less clarity about some of these issues and the related value mismatch, it removes 
much of the rigorous aspects of the two Technical FAST technique.) 
 
On the Customer FAST, you have two general areas. The technical activity functions are placed in a technical section. 
These functions are related to the producing aspects.  
 
The lower area consists of the functions that support the technical functions. Actual activities, or activity functions, are 
avoided. This is because technical activities are often not the crucial issue to the customer.  
The detailed cost estimate should have an item that reflects an activity function. However, it is related back to the non-
activity functions. If a function that relates to an activity such as "move pencil" is present, it is usually discarded as 
being too detailed. Costs may be money, or time, which is usually, but not necessarily, related back to money. 
 
The functions shown to be on the direct how-why path at the top of the FAST are the critical path functions discussed 
in the Technical FAST.  
The very first function, on the far left, is the higher-order function. Again, it is the ultimate reason for performing the 
activity.  
The next function, to the right, is the basic function. It is the functional approach that was selected to perform the 
higher-order function.  
The next set of functions on the critical path, that are to the right of the basic function, are also the required secondary 
functions. As the life-cycle of a project progresses, the scope line that defines the basic function will move to the right. 
This is because of agreements, purchases, and other features that occur during the project life-cycle. 
 
In this type of FAST, the items at the bottom of the FAST are grouped into special supporting functions. All supporting 
functions are grouped into four categories: 
Assure Convenience 
Assure Dependability 
Satisfy User 
Attract User 
 
In consumer issues, the producer of the product is a customer. The purchaser of the product, the consumer, is also a 
customer. Some of the supporting functions can have a high worth to the consumer and be a basis for the purchase by 
them. While they have little value to the producer, they may have high value to the consumer. The supporting 
functions are not on the critical path. However, in the Customer FAST, the paths related to them are often shown. 
Part of the value study process is to use resources placed in a value study wisely. Therefore, in general, unless it has a 
substantive benefit to the study or other issues involved, expending study team efforts on any paths, critical or non-
critical, beyond four function levels on a Customer FAST is considered to be inappropriate 

 

A Customer FAST seeks to functions to 
build a shared understanding what 
outcome customers want and need. 
It builds from a standard starting point 
that combines the BASIC functions with 
the SUPPORTING  functions 
•Assure Convenience 
•Assure Dependability 
•Satisfy User 
•Attract User  
 Essentially it is a hierarchy of functions 
that describe a system in increasing 
steps of detail as the logic moves  
From the generic through to the 
specific. 
Customer FAST often looks like a tree 
Generic being the trunk and the specific 
like the leaves 
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Customer-Based FAST Diagram 
(Task-Oriented Diagram) 

 
The customer FAST is comprised of two main areas: 
 
• BASIC FUNCTIONS 
• SUPPORTING FUNCTIONS 
 
Basic Functions are mapped in much the same 
manner as in the Classic & Technical methods.  Each 
listed Basic Function being those that are absolutely  
essential to the performance of the task and who  
without, the process or product will not work.   
Primary Basic Functions branch directly from the Task  
or (need) of the project, Secondary Basic Functions  
enable the Primary Basic Function to occur. 
 
Supporting Functions may not be crucial to establishing 
the “Technical” need of the product or service, but are 
essential to create customer buy-in or “Sell” the  
Product or service. 

There are four Primary Supporting Functions: 
 
• Assure Convenience – functions that create or enhance visual attraction, make it understandable 
or easy to use and those that facilitate ease of Maintence. 
 
• Assure Dependability – functions that enhance product longevity, create durability, ensure 
reliability and make it safe to use. 
 
• Satisfy User – functions that may modify the basic function and are perceived as enhancing the 
product. i.e. bigger, faster, stronger; functions that enhance the users environment, make the 
product easy to use or those that may be simply desired by the user. 
 
• Attract User – functions that enhance visual appeal, create perceived “status’ for the user, create 
a user perception of a “better” product, or whose manufacturing process appeals to the users 
values. 

FIGURE 3 

Secondary functions associated with both the Basic function area and the Supporting function area 
need to answer the question of how the Basic function will occur and there should be at least two 
secondary functions before branching from the Basic.  This rule holds true for further branching. 
The HOW→←Why branching stops when the answer to the HOW is a noun the specifies a tangible  
Object. i.e. Place Asphalt. 
 

When FAST techniques are applied to determine the Functions of a project and their relationships a 
powerful tool is created.  With this, teams may carefully and un-objectively analyze the project and 
effectively speculate and evaluate creative solutions that recognize the essential functions, eliminate 
unnecessary ones and provide cost savings and project improvement opportunities. 
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