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Abstract- Record levels of competition have been 

reached in a number of industries, most notably the 

automotive sector, as a direct result of rising levels of 

product globalization. As a consequence of this, 

businesses are consistently looking for innovative 

approaches to acquire a competitive advantage over their 

rivals. Producing goods that consumers place a high value 

on is critical to the continued success of any company 

over the long run. By gaining an understanding of the 

myriad of factors that contribute to these costs, one can 

cut a variety of non-value-added charges. When it comes 

to increasing the value of a product, it is necessary to 

utilize function analysis strategies in an effective manner. 

Value engineering is a method that is structured, 

function-based, and does not compromise the quality or 

reliability of the product in any way. Its primary goal is to 

locate and eradicate unnecessary expenditures. The 

implementation of this method fosters creative thinking, 

new innovations, entrepreneurial endeavors, and long-

term financial success. When it comes to the development 

of new products, businesses operating in a wide range of 

sectors stand to gain significant competitive advantages 

by making early use of this strategic instrument.    

 

Keywords: Value Engineering, FAST, Job Plan, Value 

Analysis, Construction. 

 

1. INTRODUCTION 

An ever-increasing trend toward globalization is 

fueling fierce competition in numerous product 

development domains, such as the automotive industry 

[1]. As trade barriers and transaction costs come down, 

more and more companies are joining the market, making 

it more difficult to gain a competitive advantage. An 

organization has limited options in today's challenging 

environment. To deal with the increasing global 

competitive pressure, corporations might seek trade and 

regulatory protection, acquire capabilities that will help 

them compete, or abandon the market, segment, or 

industry." Value Engineering [2] is a powerful tool that 

can be utilized in product development and design to help 

a company compete. Long-term success in any industry 

hinges on providing customers with high-quality products 

(or services) that are also cost-effective. We'll look at the 

history, benefits, and steps of Value Engineering, as well 

as some real-world examples. The Function Analysis 

System Technique (FAST) and the sources of needless 

product expense will be examined [3][4]. 

 

2. A SHORT LEGACY 

The fundamental ideas and guiding principles of value 

engineering are not novel in any way. It is possible to 

trace the organized method all the way back to the 

Second World War. As a result of a lack of available 

materials, General Electric Company was driven to locate 

cheaper alternatives to essential commodities in order to 

maintain profitability. Lawrence D. Miles, a staff 

engineer at General Electric, is credited with developing 

the first value analysis methodology in the year 1947. In 

1954, the United States Navy Bureau of Ships came up 

with the concept of value engineering as a way to reduce 

wasteful expenditures during the design phase of a 

project. The globalized social order Nearly half a century 

has been devoted by SAVE International to the 

development and dissemination of the value methodology 

[5]. Annual conferences on value engineering are held by 

SAVE all over the world in 35 different nations, 

including the commercial sector. These conferences are 

meant to foster the growth of value engineering. There is 

a wide variety of fields of study available, including but 

not limited to the following: construction, transportation, 

healthcare, manufacturing, environmental, and 

government. There are a number of potential origins for a 

product's or process's incurring excessive costs. Every 

company, location, and set of circumstances is one of a 

kind. It is crucial to have a solid understanding of these 

sources in order to make the most of the value 

engineering process [6]. 

 

2.1. Unnecessary Expenditures Can be Caused by any 

of the Following 

A. The absence of a concept 

B. Not having enough information to make informed 

decisions 

C. Thinking the same way every day (mental 

impediments, innate aversion to change) 

D. The truth about common misunderstandings 

E. The presence of unfavorable viewpoints 
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F. There is a lack of time 

G. Changes in technology (uninformed of the present 

status of technology or current capabilities) 

H. Out-of-date specs 

I. Human relations are in disarray (Faulty communication 

is also included) 

J. Failure to grasp the true meaning of “excellent value” 

 

2.2. In the Value Engineering Process, Another Group 

of Cost Drivers is the Seven Types of Waste 

A. Excessive quantity and/or pace of manufacturing. 

B. Inspection and repair are required. 

C. There is no new value in the movement of material or 

information 

D. Processing is a waste of time and effort. 

E. Oversupply is a term used to describe the surplus of 

anything. 

F. When a human or a machine is left to wait. 

G. Human or machine movement that does not offer any 

value to the process. 

 

3. VALUE ENGINEERING 

Using a systematic, function-based approach, Value 

Engineering seeks out and eliminates wasteful 

expenditures. It's a multidisciplinary approach to 

systematic problem solving. As a proven management 

tool, value engineering has no design limitations. FAST 

[7], for example, is a function-based analysis method that 

can be used to improve designs or processes. In addition, 

it can be utilized to reduce the total cost of ownership. 

The following are a few areas that can be improved using 

Value Engineering, whereas farther down, qualities that 

are not reflective of Value Engineering are outlined. 

 

3.1. Value Engineering is:  

a) Reliability 

b) Maintainability 

c) Manufacturability 

d) The importance of human considerations 

e) Availability of the necessary components 

f) Cycle Counts 

g) Qualities 

h) Loss of weight 

i) Logistic 

j) Performances 

k) Packaged 

 

3.2. What Value Engineering does not Include: 

a) A Cost-Cutting or Cost-Reduction Method 

b) A Review of the Design 

c) Cost vs. Performance Tradeoff 

d) It's Only Useful for Design Engineering 

e) Only Used During the Conceptual Design Phase 

f) Administrative tasks necessitate a different approach 

g) Always a Part of Every Design 

 

4. GOAL OF VALUE ENGINEERING 

It is the goal of Value Engineering to discover and 

remove excessive expenditures without sacrificing the 

quality and reliability of the design [8]. Companies today 

are constantly seeking for strategies to boost profitability 

and develop a long-term business model in an 

increasingly competitive global marketplace. As an added 

benefit, Value Engineering promotes the development of 

new ideas as well as the use of cutting-edge technologies. 

The optimal moment to use Value Engineering principles 

is at the beginning of a project or program [9].  

When an idea or a modification can be adopted 

earlier, less money is spent on it, hence avoidable costs 

are reduced (or value is maximized). Retesting, 

documentation revisions, and tooling modifications can 

all be avoided if Value Engineering is used in the 

Concept Design or Preliminary Design Phases as 

indicated in Figure 1. "Opportunity Curve" [10] depicts 

another example of this notion in the following figure. A 

program's potential for savings or improvements is 

greatest at the beginning of its implementation but 

diminishes considerably as it progresses. The “Top 

Down” approach to Value Engineering is used during the 

Concept Phase [11], whereas the “Bottom Up” approach 

is used during the Design Refinement Phase [12]. 
 

 
 

Figure 1. Phase of concept design [11] 
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5. JOB PLAN PROCESS 

The 'Job Plan' that is utilized in Value Engineering is 

a strategy that is methodical and step-by-step in nature 

[13]. During his time at General Electric, Lawrence D. 

Miles developed the first version of the Job Plan, which 

consisted of the following six steps: gathering 

information, analyzing functions, speculating and coming 

up with ideas, developing the idea, and finally presenting 

it. Lawrence D. Miles is credited with the invention of the 

Job Plan [13]. It's possible that there are a lot of different 

takes on this subject depending on the industry or the 

application. Before beginning work on the Job Plan, it is 

important to make sure that team members have been 

thoughtfully chosen to represent a diverse variety of 

experiences. If everyone in the team participates in the 

process, and the team strives to be diverse, then the team 

will be able to produce the highest quality responses 

possible. This method of leadership encourages 

optimistic thinking as well as a sense of personal 

ownership and buy-in from followers [14]. Figure 3 

provides a visual representation of one possible 

organizational structure for a Value Engineering team. 

For the purpose of this study, a comprehensive "Job Plan" 

for value engineering that consists of eight steps is 

detailed [15]. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 3. The phase of conceptual design [15] 

 
A. The first thing that needs to be done by management is 
to decide if Value Engineering will be applied to a 
product, a process, or a project. The projects that are 
selected are often those that are the costliest or those that 
are "just not worth the money necessary to achieve." It's 
possible that there are others that are challenging or low 
on the priority list, but they don't fit within the budgetary 
constraints [16]. 
B. There are a lot of questions that are asked, and answers 
to those questions are given. & How does it work? Have 
you any idea? in order to achieve what purpose? What 
would a reasonable price be for it? Where can I find out 
how much it costs? The function, the cost areas, and the 
links between cost and value are all identified. It is 
helpful for teams to prioritize their analysis by referring 
to Pareto's Principle, which argues that 20% of something 
contributes to 80% of its worth [17]. 
C. Participating in think-tank sessions is a productive 
way to come up with prospective alternatives to the 
approach that is currently being taken. As a consequence 
of this, the group generates a large number of potential 
answers in the form of two-word phrases that combine a 
noun and a verb. 

D. When ranking the possibilities generated by the 
Speculation stage, selection mechanisms such as 
weighted decision matrices are utilized. There are 
positives and negatives associated with every option. In 
the end, the option that strikes optimal balance between 
quality, cost, and delivery time will be selected [18]. 
E. In order to provide the best alternative, we employ 
sketches, schematics, specifications, cost estimates, and 
confirmation of test findings. It is decided upon how to 
carry out the plan in minute detail. 
F. The participants in the decision-making process are 
provided with a presentation of the solution [19]. 
G. It will not be possible to fully appreciate the worth of 
the initiative until it has been put into action. 
H. Audits involve carrying out an assessment of the true 
worth of the activity being checked. 

During the course of the inquiry phase, it is essential 
to pose a great number of very detailed questions in order 
to acquire a comprehensive understanding of the function 
[20]. The following list of questions is a useful resource 
for gathering information throughout the early stages of 
the Value Engineering process, as it consists of: 

Policies and Procedures 

Organization interfaces 

Maintainability 

program tasks 

Program review, 

evaluation, and control 

Subcontractor supplier 

activity 

Objectives 

References 

Technical 

communication 

Organization 

Maintenance concepts 

Maintainability design 

criteria 

 

 

 

 

Maintainability program plan 
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A. It is feasible to get rid of it without having any effect 

on the functionality or dependability of the system. 

B. Is the price too high in relation to what it has to offer? 

C. Does it go beyond what is expected of a reasonable 

person?  

D. Is there anything in here that serves no use at all? 

E. Is there a more efficient approach to doing the task? 

F. If it were practicable, a method of production that used 

fewer resources would be utilized. 

G. Are there any restrictions on what kinds of objects, 

whether they be common or specialized ones, can be put 

to use? 

H. Is it conceivable to switch to a production process that 

requires fewer resources? 

I. What kind of instruments are going to be utilized? 

J. Is the price higher than what would be considered a 

reasonable sum for labor, overhead, material, and profit? 

K. How can I acquire it at a lower price without 

compromising the level of quality? 

L. Exists a market for this feature that is willing to pay 

less for it? 

M. Is the price of the item anything that influences your 

decision about whether or not to buy it? 
 

6. METHODOLOGY OF THE FAST PROGRAM 

Analysis of functions is at the heart of the Value 

Engineering process. The Functional Analysis System 

Technique, more commonly known as FAST, Figure 4 

[21], is a method that fosters creative thinking and 

problem-solving by centering analysis on functions. It 

helps interdisciplinary teams communicate more 

effectively while also providing a visual representation of 

the functions those teams do and the links between them.  

Based on the questions "How" and "Why," one might 

create a visual representation of how the various 

functions of a project, product, process, or service are 

interconnected. Using the Function Analysis System 

Technique, you can think about a problem objectively 

and clearly establish the scope of your project.  

Participants are able to recognize all of the needed 

functions thanks to the arrangement of the functions into 

a FAST diagram. It is possible to utilize the FAST 

diagram to determine whether and to show how a 

suggested solution meets the project's needs, as well as to 

identify unneeded or duplicate functions [22].  

How and why functions can be further developed [23]: 

A) Asking 'how is the function achieved' can help you 

build on the "How" approach. Using an active verb and a 

measurable noun, form the answer in the box to the right. 

B) The "Why" path (right to left) can be tested by asking 

'why is this function being performed?' 

C) If the logic doesn't work, look for any omissions or 

duplicates, or re-arrange the routines. 

D) When a function is performed, ask, "what else is done 

or caused by the function?" to identify related functions. 

E) What is completed is described by higher-order 

functions (those to the left on the FAST Diagram), whilst 

the methods used to accomplish it are described by lower-

order functions (those to the right on the FAST Diagram). 

F) Functions that occur simultaneously or as a result of 

each other are not measured by a clock. 

The method known as FAST may be broken down 

into six primary steps [4]: 

A. In the first stage of the process, a list of the intended 

outcomes and requirements of the client are developed 

using a structure consisting of one verb and one noun 

each. First, establish what the fundamental role is. 

B. It's common practice to utilize post-it notes to call 

attention to goods and services that are a good fit for a 

certain aim. These goods and services cater to the system 

needs that have been specified. 

C. In the third stage, a list of all of the functions and 

processes in verb-noun format that would fulfill or 

produce each product or service from the previous phase 

is developed. This list is developed for each product or 

service in the previous step. The following stage is to 

generate all functions, regardless of their relationship to 

one another, including primary, secondary, support, 

aesthetic, and higher order functions. 

D. From the phase that came before, choose the 'How' 

functions that you believe to be the most significant to the 

task that is now being worked on. The question that needs 

to be answered is "HOW can this vital duty be carried 

out?" Each time an answer is given, a fresh post-it note is 

generated. In this stage, you will check over the post-it’s 

from the previous stage to see whether any of them 

answer the HOW question. 

E. In Step 5, a response is provided to the "How" 

question, and a post-it note is then placed directly to the 

right. When arranging the functions on the same level, the 

CRITICAL PATH function is either positioned above or 

below the other functions. It is important to make the line 

going through the vital passage thicker. 

F. At this stage (step 6), functions for the critical path are 

being written and tested. You can assess whether you are 

on the crucial route by answering the HOW question to 

the right and the WHY question to the left. 

 

7. VALUE ANALYSIS AND ANALYSIS OF VALUE 

One of the most common questions people have about 

businesses is why they require more than one strategy to 

increase their value [24, 25]. There is an old proverb that 

reads, "If the only tool you have is a hammer, every 

problem appears like a nail." The following instruments 

may be applied in order to enhance the quality of 

anything, a process, or a project, respectively: 

➢ Concurrent Engineering 

➢ Design for Assembly (DFA) 

➢ Design for Manufacturing (DFM) 

➢ Design for Six Sigma (DFSS) 

➢ Failure Modes Effects Analysis (FMEA) 

➢ The Seven Wastes 

➢ Value Analysis / Teardown 

It is not necessary to employ Value Engineering as a 

standalone strategy or methodology in order to achieve 

one's goals. Instead [26], it should be utilized in concert 

with a number of different strategic instruments in order 

to construct an all-encompassing strategy for continuous 

improvement [27]. The diagram that follows 

demonstrates how Value Engineering can be included 

into the overall business strategy of a corporation. 
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Figure 2. FAST diagram [21] 

 

8. CASE STUDIES 

There are an infinite number of instances in which 

value engineering made it possible to cut costs that were 

not necessary [28]. In certain instances, designs have 

supplied a function that calls for an operation in the 

manufacturing process that is relatively expensive. Value 

Engineering is a technique that aims to accomplish a 

given function in the most efficient and economical 

manner feasible. In the following example, punched-out 

holes rather than more expensive formed louvers on a fan 

cover achieve the essential purpose of providing air 

movement, resulting in a savings of $68,000 in total. 

In some instances, the initial design has led to the 

incorporation of new components or the development of 

new capabilities beyond what was originally envisioned. 

Value Engineering was able to accomplish the primary 

function (attach fan to shaft) while at the same time 

realizing a total cost savings of $33,000 by getting rid of 

four unnecessary elements and secondary functions in the 

final sample. 

 

9. CONCLUSIONS 

Value Engineering is a powerful tool that can reduce 

costs while maintaining high quality and dependability 

criteria. Utilizing it early on in the product development 

cycle will yield the best results. Utilizing a heterogeneous 

set of prevalent support technologies enables one to 

improve value while simultaneously lowering expenses. 

If you really understand how things function, you are the 

only one who can bring good value to the table. 

Delivering the highest possible value to the customer is 

essential to one's success in virtually every sector of the 

economy. There are a lot of places where items or 

processes have unnecessary costs, and those are all places 

that could be exploited in order to give the competition a 

run for their money. In today's global marketplace, where 

there is more competition and new technologies, it is 

getting increasingly difficult for firms to turn a profit. To 

summarize, is the application of Value Engineering 

absolutely necessary for the continued profitability and 

success of a business over the long term? 
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