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Abstract

One of the main objectives of the Function Analysis Phase is to determine the best opportunities to
improve value. In other words what functions of any given project should be used in the Creative Phase.
From a list of forty to eighty functions for any given project, which functions should be selected to meet
the project and team objectives.

To select the best and proper functions for the Creative Phase, there are three essential elements:

1. Specific and agreed upon project objectives,

2. A complete function analysis phase that results in a FAST diagram with the measured resources
(cost, time, weight) for each function,

3. Function selection for the Creative Phase, which means functions are used for creativity.

It has been stated many times that if you do not do function analysis it is not value analysis/value
engineering (VA/VE). This author also believes that if you do not brainstorm by function you also are not
doing VA/VE. It does not make any sense to go through a function analysis effort and not use the
resulting information in the remainder of the VA/VE job plan. VA/VE gets its strength by using function
oriented thinking to divert the team member’s minds away from specifics. To not brainstorm by function
means that the minds of the team members are not being stretched to obtain the best possible results.
Ideas taken to the Evaluation Phase should also be evaluated by function. We need to implement the
best ideas that reliably perform the function. This paper will address each of the above mentioned
essential elements.

Specific and agreed upon project objectives

After the project and team members are selected for any given VA/VE workshop the next item on my list
is for the team to prepare their specific workshop objectives, and then agree and commit to them. Based
on many years of experience it has been determined that this pre-workshop event is extremely important.
Developing the common team objectives is actually one of the first team building opportunities you will
have with a team. A team cannot be a team, unless they have committed to the team goal where the



team goal supersedes any individual goals. Note that the word committed has been mentioned a couple
of times. If some team members are not 100 percent committed to achieve the objective the chances of
obtaining that objective is significantly reduced. If a certain team objective is not committed to, then it
needs to be changed to obtain the necessary commitment.

Here are samples of good team objectives from actual workshops recently conducted:
An oil and gas valve team had the following objectives:

Reduce cost by 15 percent

Reduce vibration

Address leakage problems

Improve fabrication of cage and plug
Reduce erosion

Improve porosity

Change geometry to improve handling

Note that this is from a manufactured product. In manufactured products it is preferred to have team
objectives that address three areas of concern: marketplace issues, internal issues, and cost. You will
note that each area of concern is identified in this objective. Marketplace issues should include any
customer complaints, product failures/shortcoming, customer dislikes and competitive threats. The
marketplace issues listed in this specific objective are: vibration, leaks, distortion, part erosion and
handling. Internal issues include part fabrication problems (scrap, reoperation, fabrication difficulties) in
the entire supply chain, difficult to assemble problems, assembly line scrap, reoperation or required major
adjustments, final test failures, etc. The internal issues listed in this specific objective are: venting the
valve for testing, machining of the sealing surface, cage and plug fabrication and part porosity.

The objectives for a Bureau of Reclamation building project in California at its 30 percent design stage
were:

Confirm functional layout

Resolution of space requirements

Confirm architectural finish

Confirm construction type

Determine design loads

Identify areas to reduce life cycle costs

Resolve and simplify structural design issues
Investigate constructability issues

Meet sustainable requirements (LEED silver or gold)

The facility site did not offer enough space for required parking. The facility layout was not designed
properly for effective and efficient people flow. Note that a specific cost target was not identified. It was
well understood that any result had to stay within the project budget. Fortunately the team was able to
exceed all of its objectives and still report a significant cost savings.

You will see later in this paper how we use the objectives to assist in the function selection for the
creative phase of the VA/VE job plan.

A complete function analysis phase that results in a FAST diagram with the measured
resources (cost, time, weight) for each function

The author uses the following four key steps to perform function analysis. The steps are:
1. Random function identification
2. Functional Analysis System Technique or FAST Diagramming
3. Resource (usually cost) to Function Relationships
4

Identify the functions that have the best opportunity to improve value and take to the Creative
Phase.



Random function identification is the beginning of the function analysis phase. In this step we are doing
exactly as the name of this step implies, randomly determining verb-noun combinations that describe the
functions of the project under study. For a product design study the team lists a few functions for the
entire product and identify the basic function from this group. Then by exploring in detail each component
of the Bill of Materials (BOM) and identify the function or functions of each part in the BOM. In
administrative or in manufacturing process studies you need to start with a detailed description of the
process being studied. The steps of the process are documented in a sequence flow chart, process chart
or value stream map. For each step of the process the actual time and elapsed time are important data
to work from. In the Function Analysis Phase you take each step of the process and identify all the
functions that that step performs. The random list of functions for construction projects starts with the
detailed cost estimate or the most current cost estimate available. Then by going through each item, just
as done for a product design study the team identifies the functions that each of those costs represent.
The random list can become very long, perhaps over 50 unique functions for even a simple product and
much more for complex products. Having repeated functions for different components or process steps is
very common. | know many people believe this seems like a very laborious step of the process and
agreed it is. But it is worth it. In Miles’ book and many other texts we can find verb and noun lists that
may assist the team in developing the most appropriate and precise functions. Another source is the
Function iTool found on the Miles Value Foundation web site (www.valuefoundation.orq).

People that know me, and that includes all of my clients, also know that FAST diagrams are always used
in my workshops. When a team creates their own FAST diagram, the real changing of the mindset
begins. Understanding the function relationships and the team dialogue to agree on those relationships
clearly improves every team member’s understanding of the project under study. The intent of this paper
is not to train the reader in how to create FAST diagrams, but instead help the reader better understand
the importance of doing a correct FAST diagram. In addition to improved understanding, all team
members also gain new knowledge of the project is being studied. When various organizational
disciplines are on the same team, each person has a unique skill set that can and should be used in
creating the FAST diagram. No one person knows all there is to know. The change of mindset or in
other words the change of viewpoint is the largest benefit of not just FAST but the entire Function
Analysis Phase. If the team members do not have an altered mindset of their project the Function
Analysis Phase did not do its job and neither did the facilitator.

Another labor intensive step in function analysis is resource allocation to function. Most projects (for this
author over 98%) use a cost to function allocation, but other resources such as time, weight and risk are
used. Most designers of products, highways, systems or buildings pay little to no attention to cost when
they create their designs. And if they know any cost information it is for the project item or component
part. Since people in the marketplace buy functions, not items or parts, understanding function cost is
critical. A totally new awareness of cost for all team members is discovered through this exercise.

Function selection for the Creative Phase

We have finally arrived to the section of this paper; to answer the question in its title. How to select
functions for the Creative Phase. The best way to explain this is to show you some actual examples.

The first example is a large valve used in the oil and gas industry. The objectives for this team are
identified earlier in this paper. The FAST diagram for this product is shown in Figure 1.


http://www.valuefoundation.org/
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Note the high cost functions that include Prevent Leaks, Contain Pressure, Transfer Force and Connect
Parts. Since Prevent Leaks is a high cost function and also a function that needed improvement it was
selected for the Creative Phase. Also selected because of its high cost is Contain Pressure. Since this
function relates to the high cost function Withstand Temperature, both of these functions were addressed
by brainstorming the function Contain Pressure. This relationship can only be determined via a
completed FAST diagram. Transfer Force was selected because of the cost reduction opportunity. Since
Guide Components, Prevent Galling, Maintain Alignment and Create Friction are all “caused by or
happens the same time as” Transfer Force, ideas to improve those functions are addressed when we
brainstormed Transfer Force. The vibration issue was solved by brainstorming this function as well.
Connect Parts is always an expensive function in product studies, especially when assembly labor is
included in the product cost. The team discussed the high cost function of Resist Corrosion, but because
of customer requirements there seemed little opportunity to impact the cost of this function.



The second example (Figure 2) shown in this paper is a building project for the Bureau of Reclamation.
The team’s objectives are described above. They were key to deciding which functions to take to the
creative phase of the job plan. It was also key to determine the high cost functions. Below are the FAST

diagram and the result of the detailed cost function allocation exercise.
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The FAST diagram has 64 functions between the scope lines. Below (Figures 3 and 4) you will see that
49% of the total building cost estimate went into only 6 of those functions. Note that this spreadsheet has
been modified by hiding several of the low cost functions to improve the readability but is included as a
example to show a cost function allocation matrix.

or OPERATIO o [Accommodate| Collect | Control | Control | Create | Deliver [ Distrbute | Divide | Extinguish | Generate | Guide | Heat |Illuminate| Improve |Increase|Increase| Move |Prepare| Resist Support
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Figure 3

Figure 4 below came from this detailed cost function allocation worksheet shown.
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Conclusion

The Value Methodology developed by Larry Miles is a function oriented discipline. It was intended to use
functions to change the way people think. To accomplish that it seems an incomplete Function Analysis

Phase will achieve subpar results when compared to teams performing function analysis and create by
function. A few years ago | performed a Module | Workshop for an A/E firm in Saudi Arabia. The team
used a real project for the workshop. The tangible results by applying the training to their project were
significant. However, what the team told me afterwards was shocking. They had brought in a CVS
consultant to VA/VE the same project a few months before my training. The savings from the Module |

Workshop exceeded the savings from the previous effort. When the team was asked why, the reply was
that the CVS did not do the complete function analysis phase. They created a FAST diagram and did not

use it. They brainstormed ideas from the drawings, not by function. Thus the minds of team members

were not stretched.

It seems to this author that it would be very difficult to determine which functions offered the best
opportunity to improve value without doing a complete FAST diagram and cost function allocation. In
addition the team understanding of product functions, their relationships and of course, a new and
complete understanding of cost is tremendously important. Customers do not buy things, we buy
functions. Thus it is critical to know the cost of the functions that our products, projects and processes

perform.




