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Standard Practice for
Developing Functions, Constructing FAST Diagrams, and
Performing Function Analysis During Value Engineering
(VE)/Value Analysis (VA) Study1

This standard is issued under the fixed designation E2013; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This practice covers a logical structure for the function
analysis of a project, product, or process.

1.2 This practice provides a system to identify, define, and
clearly communicate the purpose of a project, product, or
process and the associated elements of the project, product, or
process.

1.3 This practice covers the relationship between the func-
tions that must be satisfied and the resources for a project,
product, or process to accomplish those functions.

1.4 The values stated in SI units are to be regarded as
standard. The values given in parentheses after SI units are
provided for information only and are not considered standard.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety, health, and environmental practices and deter-
mine the applicability of regulatory limitations prior to use.

1.6 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

E631 Terminology of Building Constructions
E833 Terminology of Building Economics
E1557 Classification for Building Elements and Related

Sitework—UNIFORMAT II
E1699 Practice for Performing Value Engineering (VE)/

Value Analysis (VA) of Projects, Products and Processes
E2103/E2103M Classification for Bridge Elements—

UNIFORMAT II

3. Terminology

3.1 Definitions—For definitions of general terms related to
building construction used in this practice, refer to Terminol-
ogy E631; and for general terms related to building economics,
refer to Terminology E833.

3.2 Definitions of Terms Specific to This Standard:
3.2.1 basic function, n—a primary purpose or action of a

project, product, or process.
3.2.1.1 Discussion—A basic function establishes the spe-

cific purpose for which something exists and answers the
question “what must it do?”.

3.2.2 function, n—the intent or purpose that all elements of
a project, product, or process is expected to satisfy.

3.2.3 function analysis, n—the process of identifying,
classifying, and prioritizing functions for value improvement.

3.2.4 function analysis systems technique (FAST), n—a
structured tool used to identify, classify, and analyze functions.

3.2.5 function cost, n—the cost of an element or set of
elements to satisfy a specific function.

3.2.6 function worth, n—the lowest utilization of resources
to satisfy a specific function.

3.2.7 higher order function, n—it represents the specific
goals or needs for which the basic function exists.

3.2.8 lower order function, n—this function is typically the
input to the project, product, or process study. It is outside the
scope of the study.

3.2.9 secondary function, n—an action or set of actions that
enhances the satisfaction of the stakeholders’ needs and de-
sires.

3.2.9.1 Discussion—Secondary functions define how the
basic functions are being accomplished.

1 This practice is under the jurisdiction of ASTM Committee E06 on Perfor-
mance of Buildings and is the direct responsibility of Subcommittee E06.81 on
Building Economics.
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3.2.10 sell function (aesthetic function), n—an action or set
of actions that enhances a work function.

3.2.11 stakeholders, n—anyone who is responsible for or
affected by the budget, construction, maintenance, or operation
of the project, product, or process.

3.2.11.1 Discussion—Stakeholders include, but are not lim-
ited to, developers, owners, users, planners, contractors,
designers, architects, engineers, value analysts, and cost pro-
fessionals.

3.2.12 value, n—an expression of the relationship between
the function that must be satisfied and the resources it takes to
accomplish that function.

3.2.12.1 Discussion—The function is measured by the per-
formance requirements of the customer and resources are
measured in terms of cost, materials, labor, time, or other
attributes required to satisfy that function.

3.2.13 work function (use function), n—an action or set of
actions that satisfies a basic function.

4. Summary of Practice

4.1 This practice is used during the function analysis phase
of the value methodology as required for the VE/VA of a
project, product, or process (see Practice E1699).

4.2 This practice provides an organized approach to under-
stand and communicate the needs and desires of the stakehold-
ers in terms of the functions to be accomplished by the project,
product, or process.

4.3 This practice establishes a procedure for measuring the
function cost of the project, product, or process elements.
Function cost analysis helps design professionals to establish
strategies to arrive at the desired value. It also provides the
stakeholders with a justification of their investments.

5. Significance and Use

5.1 As part of the VE/VA study, perform function analysis
after the collection of relevant information and prior to the
identification of alternatives.

5.2 This practice provides a specific understanding of what
must be accomplished and provides the basis for stimulating
the creative phase of the value methodology. This is accom-
plished by naming and analyzing the functions and using the
functions of the VE/VA study to generate ideas and alternative
solutions.

5.3 This practice establishes a communication format
through which all stakeholders can understand the project,
product, or process.

5.4 This practice presents a method by which stakeholders’
needs and desires are compared to the cost to satisfy those
needs and desires.

5.4.1 Function cost data help the user identify the alterna-
tives and their functions that are highly valued with respect to
their cost, thereby targeting opportunities for increasing value.

5.4.2 Targeting is done by identifying the low preference/
high cost functions and high preference/low cost functions.
These data will be used in the VE/VA study as a basis to create
alternative solutions.

5.5 This practice helps stakeholders to formulate a strategy
to maximize values.

5.6 Functions are also used to define criteria to compare
alternatives.

6. Procedure

6.1 Function analysis is practiced as part of the VE/VA
study (see Practice E1699), as shown in Fig. 1.

6.2 Function analysis can be practiced as a standalone
activity to gain a better understanding of the needs and desires
of the subject being analyzed.

6.3 The function analysis phase, as shown in Fig. 1, consists
of three steps: (1) Function Identification, (2) Function
Classification, and (3) Function Prioritization. The three steps
and their various parts are: (1) Function Identification—select
a project, product, or process, or any associated element,
feature, or subsystem, define the needs and desires, and
identify the functions being accomplished to satisfy those
needs and desires; (2) Function Classification—(2a) use the
FAST tool to classify the functions, and (2b) use the Customer
Function Model to classify functions from the customer’s point
of view; (3) Function Prioritization—(3a) allocate resources/
cost to each function, and (3b) analyze the importance and
expected performance level of each function.

6.3.1 FAST diagramming classifies functions in a logical,
structured format. This helps the VE/VA practitioners to
identify and add missing functions. In addition, this approach
gives a broader perspective of the purpose. For major group
elements, this approach helps to sort out their importance.

6.3.2 The customer function model classifies functions from
the customer’s point of view. The customer function model is
especially effective in the planning/conceptual phase when
developing a project, product, or process.

6.3.3 Function cost analysis quantifies function analysis. It
provides a system to identify and eliminate unnecessary costs
with low need and retain the elements that have necessary costs
with high need. In this way, individual elements and the entire
project, product, or process can be analyzed.

6.4 This practice addresses the three function analysis steps
contained in any VE/VA study. The VE/VA team can perform
those parts of the function analysis steps as appropriate to the

FIG. 1 Phases in VE/VA Study
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scope of the VE/VA study. The effort to utilize some or all of
the parts depends upon the detail of information provided by
the owner/client, the amount of time allocated to the study, and
the number and level of expertise of the VE/VA team members.

6.5 Function analysis develops functions that will facilitate
the development of alternatives specific to the purpose of the
project, product, or process. This approach provides the stake-
holders with appropriate alternatives that can be implemented.
In this practice, individual elements are analyzed.

7. Function Identification – “How-Why” Logic

7.1 Function analysis is critical to the VE/VA process. Its
key activities differentiate the VE/VA process from other
problem-solving or improvement practices. Function analysis
is the process of identifying what must be accomplished as
opposed to how it is to be accomplished. During this phase of
the VE/VA job plan, functions are identified that describe the
reasons for expected outcomes of the project, product, or
process under study.

7.2 Function analysis develops the functions and allocates
resources to each function. Using these data, the user can
define the worth of a specific function.

7.3 This identification and naming convention of functions
promotes a better understanding by limiting the description of
a function to an active verb that operates on a measurable noun
to communicate what work an item or activity performs. This
naming convention also helps multidisciplinary teams to build
a shared understanding of the functional requirements of the
project, product, or process.

7.3.1 Select an element of a project, product, or process and
subdivide into sub-elements. Define functions of each sub-
element, and then assemble the functions for analysis. This
approach is applicable when project elements or a product or
process is given. This approach answers the question:

What does it do?
Since all costs are for functions, for cost effectiveness, select

elements that offer a significant opportunity for improvement
of performance, reduction in cost, or both. This approach is
applicable if elements are defined or available.

7.3.2 Another way of naming functions is to use the
stakeholders’ needs and desires and convert them into func-
tions. This is applicable at the planning stage where the project,
product, or process details are not developed. This approach
answers the question:

What should it do?
7.3.3 When elements are not developed, use the second

approach of stakeholder preference. List the needs and desires
of various stakeholders. The stakeholders include the owners,
users, and another group affected by the project, product, or
process. Most of the needs will come from this other group.
Also include the desires of the other stakeholders.

7.4 When both elements and stakeholder preferences are
available, make use of both approaches.

7.5 Define each element or each significant need or desire of
the stakeholders in two words using an active verb or descrip-

tive verb and a measurable or quantifiable noun. The two-word
definitions are the functions of the subject being analyzed.
Some of the functions are based on the stakeholders’ needs and
desires.

7.5.1 Functions should not be the description of a process,
product or project element and should not be an action.
Functions behind any action or description can be derived by
utilizing a critical path of how-why logic.

7.5.1.1 As an example, a stated function “Control Tempera-
ture” is an action. When a question is asked “Why do you
Control Temperature?”, the answer is to “Conserve Energy.”

7.5.1.2 The how-why logic path will expand this action to
function; Conserve Energy or Sustain Resources. This is
possible by testing with a why question. The answer to a why
question of an action or description will yield a function. See
Fig. 2.

7.5.2 Quantify functions when practicable. It should be
measurable so that its benefit can be weighted.

7.5.3 The two-word function definition should describe
specifically what the subject does. The verb and noun usage
should be as specific as possible. It is also important to
understand the context or specifically how the subject is being
used.

7.5.4 Appropriate functions, which are general in nature,
offer opportunities to expand possibilities. In the above ex-
ample “Control Temperature” limits options. However, con-
serve energy can be achieved by controlling temperature,
adding insulation, using energy efficient appliances, as well as
other means.

7.5.4.1 In the example of “Conserve Energy,” one of the
actions is “Control Temperature,” and one of the secondary
functions is “Comfort Occupants.” This practice requires the
function to be specific. The specific function will lead to
different alternatives or actions. If the secondary function,
“Comfort Occupant,” is changed to “Comfort Clients” or
“Comfort Elderly,” the action may change from “Control
Temperature” to “Control or Manage Temperature.” The noun
“occupants or clients or elderly” results in the change in the
definition of value. Customer/user profile is required to define
functions and their classification.

7.5.4.2 The how-why logic also helps to develop functions
at various levels. Those different levels of functions result in
various alternatives. Control temperature leads to alternatives;
manually control temperature, automate temperature control
(fixed each day, vary on weekends). Conserve energy can be
accomplished by temperature control, insulated walls, insu-
lated windows, lower ceilings, recirculation of air, direction of
window placement, building materials of the wall.

FIG. 2 Actions to Functions
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