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ABSTRACT 
Charles Bytheway extended Lawrence D. Mile’s function analysis concepts and introduced the methodology called Function 
Analysis Systems Technique (FAST) to the Society of American Value Engineers (SAVE) at their International Convention in 
1965. FAST uses intuitive logic to decompose a high level, or objective function into secondary and lower level functions that 
are displayed in a logic diagram called a FAST model.  
Globalization continues to become stronger. The possible "escape" for industries is to use value added strategy. If industries 
can offer products in the market that other industries do not know about, the "grip" of the market may ease considerably. If 
development can’t meet customer demands, the expenses of development may turn into "wasted costs." The key to success is to 
link Value Methodology. In our research in value added strategy we have achieved promising results in the furniture industry. 
In this case, we have accomplished added value by means of Value Methodology with good results. Only function analysis can 
enable us to accomplish added value with minimum costs. In such a case the strategies that can be used include 
Function↑/Cost→, possibly Function↑↑/Cost↑, or Function↑/Cost↓. The suitable solutions were selected through iterative 
cooperation with the customer. Our experience shows, that added value may enhance the competitiveness of products, and a 
result, the market position of industries may also improve. The application of Value Methodology can play a key role in this 
with the inclusion of marketing tools.  
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1. INTRODUCTION 
Function Analysis Systems Technique 
The company Gayatri Industries Pvt. Ltd. is selected for case study, located in Sangli, (Maharashtra), India. This 
industry came into existence in March 2007. The major product in the industry manufactured are different types of 
Computer work stations, Office tables, Bed, Benches, Wardrobe, Study table, TV Stand, Stools etc. currently supply to 
local dealers in Sangli and nearby area. This industry is mainly focused on manufacturing furniture products as per 
customer’s design. Hence we have applied the F.A.S.T. technique to the product manufactured in this industry. 
Function Analysis System Technique is an evolution of the value analysis process created by Charles Bytheway. FAST 
permits people with different technical backgrounds to effectively communicate and resolve issues that require multi-
disciplined considerations. FAST builds upon VA by linking the simply expressed, verb-noun functions to describe 
complex systems. 
FAST is not an end product or result, but rather a beginning. It describes the item or system under study and causes the 
team to think through the functions that the item or system performs, forming the basis for a wide variety of subsequent 
approaches and analysis techniques. FAST contributes significantly to perhaps the most important phase of value 
engineering function analysis. FAST is a creative stimulus to explore innovative avenues for performing functions. 
The FAST diagram or model is an excellent communications vehicle. Using the verb-noun rules in function analysis 
creates a common language, crossing all disciplines and technologies. It allows multi-disciplined team members to 
contribute equally and communicate with one another while addressing the problem objectively without bias or 
preconceived conclusions. With FAST, there are no right or wrong models or results. The problem should be structured 
until the product development team members are satisfied that the real problem is identified. After agreeing on the 
problem statement, the single most important output of the multi-disciplined team engaged in developing a FAST 
model is consensus. Since the team has been charged with the responsibility of resolving the assigned problem, it is 
their interpretation of the FAST model that reflects the problem statement that's important. The team members must 
discuss and reconfigure the FAST model until consensus is reached and all participating team members are satisfied 
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that their concerns are expressed in the model. Once consensus has been achieved, the FAST model is complete and the 
team can move on to the next creative phase. 
FAST differs from value analysis in the use of intuitive logic to determine and test function dependencies and the 
graphical display of the system in a function dependency diagram or model. Another major difference is in analyzing a 
system as a complete unit, rather than analyzing the components of a system. When studying systems it becomes 
apparent that functions do not operate in a random or independent fashion. A system exists because functions form 
dependency links with other functions, just as components form a dependency link with other components to make the 
system work. The importance of the FAST approach is that it graphically displays function dependencies and creates a 
process to study function links while exploring options to develop improved systems. 
There are normally two types of FAST diagrams, technical FAST diagram and customer FAST diagram. A technical 
FAST diagram is used to understand the technical aspects of a specific portion of a total product. A customer FAST 
diagram focuses on the aspects of a product that the customer cares about and does not delve into the technicalities, 
mechanics or physics of the product. A customer FAST diagram is usually applied to a total product. 
 
FAST's role within value engineering 
From this, one can draw several parallels between Value Analysis, or Value Engineering (VA/VE) and Systems 
Engineering (SE). First of all, both are requirements oriented and function based disciplines. Both focus on the 
functions required by a design, process, or service to accomplish its objective, or mission. In addition, both strive to 
develop alternatives designed to achieve only the required functions at the lowest cost while meeting the fundamental 
requirements of the customer. It is because of these parallels that Value Analysis/Value Engineering; especially the 
FAST technique can play an important role within the context of Systems Engineering. One of the important 
contributions FAST has for the SE discipline is it is synergistic way of developing, decomposing, and understanding 
the functions of any product, process, service, or organization. FAST, within the VA/VE context, utilizes a task force 
type system to get maximum performance from the individual and capitalize on performance by supplementing it with 
a group.  
This synergistic concept is important in that it presupposes that a group than can achieve greater results than can the 
individuals separately. This is done by managing the complexities of interaction of the design engineering group by 
creating a task force composed of members of all the functional groups required to design and produce a product for a 
customer. It includes a member or members from design and project engineering, manufacturing engineering, 
purchasing, marketing, quality, operations, environmental, safety and health and others as required, thereby, increasing 
the decision making capacity beyond that of just the individuals involved. 
The Fast Methodology 
In the Value Engineering methodology, function analysis is performed by an interdisciplinary team in a workshop 
setting. A Value Engineering workshop follows a structured six step job plan. Function Analysis is central to this 
methodology. In fact, if Function Analysis is not performed, the workshop cannot be called a Value Engineering 
workshop. The Society of American Value Engineers is very clear on this issue. Figure 1 illustrates this six step job 
plan as outlined by SAVE in their "Value Methodology Standard." In the classical method of Function Analysis 
developed by Larry Miles, only two words were allowed to describe each function, an active verb and measurable noun. 
For example, the function of a light bulb would be to "illuminate area", and not, "light room." The importance of using 
and active verb and measurable noun cannot be emphasized enough. Later in the function analysis phase, values are 
assigned to these functions. These values can be dollars, weight, or any other pertinent value. These values are then 
used to evaluate the functions in terms of their importance, or value to the overall system. 
 

 
Figure 1: The Value Methodology Job Plan 
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The FAST modeling process starts with the facilitator asking several probing questions designed to identify the scope of 
the model, its objective function, and basic function, or basic functions.  
Three main questions that are asked are: 

1. What is the problem or opportunity we are here to discuss? 
2. Why is this problem, or opportunity? 
3. Why is a solution necessary?  

These questions are designed to identify the mission of the system while bounding the scope of the problem, or 
opportunity. By stating the mission of the system as a problem, or opportunity helps the team specify what the system is 
to accomplish. 
The basic structure of a FAST model looks somewhat similar to a process flow chart. However, there are some very 
significant differences. First, the blocks represent functions, and not process steps. The FAST model is a logic diagram, 
and not time oriented. There are several methods used to identify and decompose functions to start the model. One 
common method is to randomly "brainstorm" functions by starting with the objective or mission of the system and 
brainstorming how it might be accomplished. 
Once a function is identified, the process is repeated until all possible ways are exhausted. Then, some of the identified 
functions become topics for the brainstorming and the process is one way to organize this is to put the answers to "How 
the objective is accomplished in the middle column of the three column matrix. Then the column on the left side is 
labeled "WHY" and the column to the right is labeled "HOW." Then, for every function that is put in the middle 
column, the answers to "HOW" and "WHY" this function is accomplished is placed in their respective columns.  
After this brainstorming process is carried as far as it can go, all the functions are written on small 3M Position notes. 
Then, scope lines are drawn on a large piece of butcher paper, or flip chart papers, and the team participates in building 
the model. Of course, this could be accomplished using a computer and projection system. But, using the "poor man's 
CAD" system of Position Notes on a large piece of paper gets the team more involved with the process. This is where 
organizational barriers start to breakdown, and better understanding of the functions begins. Once the objective or 
higher order function is identified, it is positioned on the far left of the chart (figure 6). Then, the question, "How is this 
function performed?" is asked. The answer is then positioned directly to the right of the higher order function. This 
function is the basic function of the process, product, or service. It defines how the objective function is to be 
accomplished.  
All functions to the right of the basic function describe the approach chosen to achieve the basic function. These are 
called "dependent functions." Any function on the HOW or WHY logic path is a critical path function. If the functions 
along the WHY direction enter the basic function, this forms a MAJOR critical path. MINOR critical paths can be 
formed if they depict how an independent or supporting function is accomplished. Independent functions are positioned 
above the critical path. Activities are positioned below the critical path. This vertical depiction of the functions is the 
WHEN direction. These functions happen at the same time, or, are caused by the critical path functions. Independent, 
or supporting functions are functions that do not depend on another function, or method selected to perform that 
function. It should be noted here that there are several variations to the FAST model. The one described here is called 
the "Technical FAST" model. It is most useful in product development. One variation of the FAST model, primarily 
used for construction projects, keeps the critical path very simple, and at a high level of abstraction by removing 
functions that occur "all the time" from the critical path and positioning them in the top right-hand corner of the 
model. This is a less rigorous approach. However, it is valid as long as it meets the HOW/WHY logic of the model. The 
functional hierarchy method of function analysis, commonly used in Systems Engineering, is also used in VA/VE. This 
satisfies the VM standards because it is a valid functional analysis approach. 

 
Figure 2: Office Table (Existing) 
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The Vertical Structure of the Furniture Industry 

 
Figure 3 

The Value Methodology system of the Furniture Industry 

 
Figure 4: 
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Functional Analysis Worksheet for Office Table with one side Drawer and Box 
 

Table-1 

 

Part Name/ 
Description Quantity 

Function Part Assembly 

Verb Noun Basic Secondary Basic Secondary 
Drawer & Box 
Assembly (Existing) 

1 

Store Material X    

Provide Locking  X   
Provide Movement  X   
Improve Appearance  X   
Provide Safety  X   

Steel Frame 
(Existing) 

1 

Holds Assembly X  X  

Holds Parts  X   
Provide Strength  X   
Provide Grip  X   
Provide Appearance  X   
Support Top  X   

Table Top (Existing) 

1 

Hold Material  X   

Improve Appearance  X   
Provide Surface X    
Provide Working  X   

Plastic Bushing 
(Existing) 

4 

Balance Legs X    

Improve Appearance  X   
Avoid Noise  X   
Provide Grip  X   

Keyboard Sub 
Assembly 
(Proposed) 

1 

Hold Keyboard X    

Provide Movement  X   
Facilitate Locking  X   
Hold Material  X   
Provide Surface  X   
Provide Working  X   

Base Top(Side) 
(Proposed) 1 

Hold Material X    

Provide Surface  X   
Support Load  X   
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2. CONCLUSION AND RECOMMENDATIONS: 
Function Analysis Systems Technique, or FAST, is a valuable technique that can be added to the System Engineering 
tool box. In addition to being an effective methodology for functional decomposition, it can be used to enhance the 
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Integrated Product Team's understanding of the system through its synergistic effect when the FAST model is built by 
the IPT. Additional improvements will be seen if Value Engineering is applied as a way to identify design 
improvements, develop and evaluate trade-off studies, and build team and management consensus on the design 
concept. Also, FAST and VE can be used throughout the design process to identify cost trade-offs and opportunities for 
improvement. 
Here we have established that added value in most cases increased the competitiveness of products. Successfully added 
value requires professional and in-depth marketing research and the analysis of consumer demands. The demands 
explored through marketing are then transformed into functions. On the basis of marketing research we can create an 
"ideal product" which can be compared the "base product." The development of a "base product" into an "ideal product" 
usually requires R&D activities. In view of the special conditions of market competition the strategies that can be used 
include Function↑/Cost→, possibly Function↑↑/Cost↑, or Function↑/Cost↓. The suitable solutions were selected through 
iterative cooperation with the customer. 
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