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Abstract - The Value Engineering process and procedures are generally well defined and well-understood at all levels in the 
industry. Value Engineering is recognized as an effective tool to improve the performance of a product with reduction in cost 
without reducing in quality. . A proper decision matrix is prepared for choosing the appropriate alternative from the feasible 
choices available. The total saving which can be incurred per product by the implementation of above recommendations are 
14.87 % for alternative-I and 27.44 % for alternative-II. Change in Technology and Globalization can rapidly increase which 
creates huge demand but not necessary for the same types product at the same price tags. These forcing companies think 
differently and look at their cost and create product to meet needs of market and trends. 
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I. INTRODUCTION  
 
Value engineering is a systematic and organized 
approach to providing the necessary functions in a 
project at the lowest cost. Value Engineering analysis 
techniques can be applied to any product and can be 
process procedure system or service in different kind 
of business or market activity including health care, 
construction, industries and in the service sector 
areas. It is a primary aspect of value engineering such 
that basic functions can be preserved for the value 
improvements. Its main significant for improvements 
of quality and reliability of the product by focusing 
the team’s attention on the functions that are identify  
most to the problems, and the most likely reason 
behind these problems.  
 
1.1 Present scenario of Value engineering in 
manufacturing industries 
In the present scenario Value Engineering play an 
important role to it control over the various factors 
such as cost, performance and quality, of the various 
products in the industries. Value Engineering is 
concerned with the cost, quality, improvement, and 
installation of integrated system of men, material, and 
machines for the benefit of the industries. It provides 
specialized knowledge and skills in the methods of 
engineering analysis, predict and evaluate the results 
to be obtained from such systems. For every industry 
it is necessary reduce the extra cost associated during 
the production time and maintain the quality of the 
product up to certain level according to the demand 
of the customer and all these things helps the 
company for his survival as a competitor in the 
market. 
1.2 Benefits of Value Engineering 
 
1. Lowering Operation & Maintenance costs 
2. Improving quality management 

3. Improving resource efficiency 
4. Simplifying procedures 
5. Minimizing paperwork 
6. Lowering staff costs 
7. Increasing procedural efficiency 
8. Optimizing construction expenditures 
9. Developing value attitudes in staff 
10. Competing more successfully in marketplace 
 
1.3 Role of Management in Value Engineering 
 
1. It is a cost prevention as well as cost elimination 

technique thus reducing cost of the product. 
2. It helps to achieve the goal of the organization by 

developing skills and creative thinking. 
3. Balance the cost and performance. 
4. Prevents over design of components. 
5. Motivates employees to come out with creative 

ideas. 
6. Increases the profits and deflates costs. 
7. Helps to satisfy the customer with company’s 

products. 
 
II. LITERATURE REVIEW 
 
Value Engineering is a function oriented by the 
systematic team approach to improve the "value" of 
goods, products or parts and services by using and 
identify the function. Value product therefore 
increases or decreases depend upon either by 
improving the function or reducing the cost. It is a 
primary phase of value engineering such that basic 
functions be preserved and not be reduced as a 
consequence of pursuing value improvements [1]. 
Value engineering is essentially a process which uses 
function analysis, team- work and creativity to 
improve value. Value Engineering can be applied 
during any stage of a project’s design development 
cycle. However, the greatest benefit and resource 
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saving are typically achieved early in the 
development and conceptual design stages [2]. 
In these days Industries strives hard to meet the 
requirements of the customers and tries to reduce 
production cost by developing new alternatives. 
Value Engineering Job Plan (VEJP) was used to 
reduce the cost and improve value of a chassis 
component for a Heavy commercial vehicle (HCV).  
At the end changes in design were proposed leading 
to 7.64 % of cost saving and ease of manufacturing 
also helped yield a fourfold increase in the production 
[3]. In the Universal Testing Machine (UTM) in 
which the unnecessary increase in cost is due to the 
use of expensive material, increase in variety of 
hardware items and thereby increasing the inventory 
and so on. Therefore we have selected some 
components from UTM i.e Hand Wheel, Range 
Selector Knob, Top Bearing Bracket Assembly, Dial 
Bracket, Recorder Gear etc. and we have applied 
value engineering technique for the cost reduction of 
these components of UTM and thereby which cost 
reduction is achieved [4]. These tools are used for 
reduction of expenses, increasing profits, quality 
improvement, increasing market share, performing 
works in shorter durations, more efficient utilization 
of sources & etc [5]. 
Value Engineering is confused with cost cutting 
exercises in construction industry. The essential 
difference between conventional cost cutting and 
Value Engineering is that it involves reducing the 
cost by improving the functionality through lesser 
consumption of energy in terms of manpower, 
materials and machines. In the initial stages Value 
Engineering was used by production engineers for 
reducing the cost of manufacture [6]. Value 
Engineering and SWOT techniques are used to 
achieve the best for decision making and 
management issues through the consideration of 
creative ideas for improvement [7].Value engineering 
is an efficient tool among them for fostering the 
construction quality with an aim of low cost and high 
services. The function analysis is carried out with the 
help of FAST tool and the projects study deals with a 
step by step process in order to reach out better 
quality with lower cost [8]. 
 

III. GAPS IDENTIFIED THROUGH 
LITERATURE SURVEY 
 
The following gaps are observed in the literature: 
 
1. Sequencing of layout of firm along with the flow 

chart process 
2. Only cost analysis is performed with quality 

analysis in Value Engineering but no other 
techniques are used in combine to perform the 
Value Engineering analysis. 

3. FAST analysis was not performed with other 
technique to obtain the critical path method. 

4. No analysis was performed to sort the barriers in 
the Furniture Industries. 

5. No specific concept was applied to improve the 
quality. 

 
IV. METHODOLOGY 
 
Value Engineering is applied as pre the following 
steps to the furniture product:- 

 
4.1 Information analysis 
The data for the Bed (Divan) has been collected from 
the Furniture industry situated in Ram Nagar Supela 
Bhilai Chhattisgarh. During the project analysis in the 
Furniture industries the data related to Bed (Divan) is 
taken for analysis like the wooden raw material, 
layout, storage, scrap storage, tools used, finished and 
semi finished products are recorded for analysis. The 
photographs of the machines considered for analysis 
is shown below in Figure 4.1 

 
Figure 4.1 Beds (Divan) Manufactured in Bhilai Furniture, RamNagar, Bhilai 
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4.2 Work Station Layout 
 

 
Figure 4.2 Layout of Bhilai Furniture 

 
4.3 Work Station 
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4.4. Function Phase 
Detailed function analysis of different parts of furniture product (Divan) as shown below in the Table 4.1 and 
Table 4.2 in provides the information regarding the basic and secondary function of the different part of the 
product to obtain the weight age of each product. 
 
Part   Quantity 

  
Function Part Assembly 

Verb  Noun 
 

Basic  Secondary Basic  Secondary 

Bed Top 1 Holds  Material     
Support  Frame X    
Provide  Surface X    

Side Strip (Long) 2 Support  Frame  X   
Improve  Appearance X    

Side Strip (Short) 2 Support  Frame  X   
Improve  Appearance X    

Leg Strip 4 Support  Frame X    
Improve  Appearance X    

Top four sided 
strip 

4 Provide  Surface  X   
Provide  Grip  X   

Table 4.1 Functional Analysis Worksheet 
 

Sr. No Part 
 Quantity Cost in Rs 

    
A Bed Top 1 450 
B Side Strip (Long) 2 500 
C Side Strip (Short) 2 400 
D Leg Strip 4 400 
E Top four sided strip 4 200 

                 Total 1950 
  
Table 4.2 Total Costing of Divan 

 
Analysis of detailed functional evaluation of different parts of furniture product (Divan) with weight and 
percentage cost in the product as shown below in the Table 4.3 and Figure 4.3 

Sr. No Part Function Weigh % Cost 

A Bed Top Provide Surface 8 23.08 
B Side Strip (Long) Support Frame 6 25.64 
C Side Strip (Short) Support Frame 6 20.51 
D Leg Strip Improve Appearance 8 20.51 
E Top four sided strip Provide Surface 4 10.26 

 
Table 4.3 Functional Evaluation 

 

 
Figure 4.3 Component’s Weight and % Cost 
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4.5. Numerical Evaluation Sheet 
The 5 criteria are labeled A to E for use in the decision matrix. For example if you consider the first cell of the 
matrix, between A and B, A is considered to be important but B is more important with the difference in 
importance considered to be Minor. So in the first cell its written B3. Similarly all cells of the matrix need to be 
filled up. 

 
Table 4.4 Weight age of the Parameters 

 
4.6. Creative Phase 
In order to get more ideas, the group restored to the brainstorming technique. The following ideas were 
generated during creation phase of Value Engineering analysis. 
 
1. Make the design easier or simpler to understand 
2. Reduce the thickness of the board 
3. Use waste pieces of required size in some places 
4. Reduce the size of the board in same places 
 
Function-Cost-Worth-Analysis (FCWA) is prepared by using function of product, existing and estimated cost of 
product, tentative alternatives and value gap are given below in the Table 4.5 and Figure 4.4 
 

Function 
 

Existing 
Cost in 

Rs. 

Worth Value 
Gap 

Ranking 

Verb  Noun Tentative  
Alternative  

Estimated 
Cost in Rs. 

Provide    Surface 450 Board 300 150 I 
Support    Frame 500 Board 420 80 IV 
Support Frame 400 Board 330 70 V 
Improve Appearance 400 Board 290 110 II 
Provide Surface 200 Board 110 90 III 
 Total 1950  1450 500  

Table 4.5 Function-Cost-Worth-Analysis (FCWA) 
 

 
Figure 4.4 Existing Cost, Estimated Cost and Value Gap 
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4.7. Evaluation Phase 
After allocating the cost to the ideas, they are evaluated by comparison by using appropriate criteria of 
evaluation, for selecting the final acceptable ideas.  
 
(a) Identify Criteria for Selection  

A. Rigidity  
B. Light Weight 
C. Durability  
D. Appearance 
E. Load resistance 

 
These criteria are then numerically evaluated by paired comparison for giving rank or grade to each criterion. 
This is presented in Table 4.6. 
 
Alternative –I Change the material (wooden) 
 
Alternative –II Reduce thickness of Board (Wherever Required) 
 

 
Table 4.6 Weight age of the Parameters 

 
(b) Decision matrix  
The decision matrix is made finally selecting the suitable alternative by ranking. For this purpose ideas are rated 
in the following manner: 
A — an acceptable idea and U — an unacceptable idea 

 
S. 

NO. Idea Status of 
Idea ‘A’ or ‘U’ 

Cost if ‘A’ 
Reason if ‘U’ 

    

1 Change Material A 
By changing the material with other material 

without reducing the quality, this is practical and 
possible. 

2 Reduce thickness of Board A A slight modification in the thickness of Board will 
not hamper the entire structure. 

3 Reduce the length of the 
Board U 

The size of the board is taken as standard, So if the 
length of the front plate is reduced, it would 

hamper the fitting and not suitable for sleeping 
which is not allowable. 

4 Reduce the dimension of 
leg strip U 

Leg strip is the part that keeps the assembly 
together. If its size is reduced it would cause 
breaking of the assembly causing accident. 

Table 4.7 Functional Development Work Sheet 
 

Cost Saving Point Criteria of evaluation Point 
    

More than 20 % 5 Excellent 5 

Between 15% to 20 % 4 Very Good 4 
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Between 10% to 15 % 3 Good 3 

Between 5% to 10 % 2 Fair 2 

Less than 5 % 1 Poor 1 
Table 4.8 Scales Based on Cost Saving / Ease of Evaluation / Durability / Ease of Operation 

 
 

Proposal /         Desired           
Criteria with Weight age 

Rigidity  Light 
Weight 

Durability Appearance Load 
resistance 

Total  

8 6 4  3 1 

Existing 5 
           40 

3 
           18 

3 
            12 

3 
                 9 

4 
4 

83 

Change Material 
(Alternative –I) 

5 
40 

4 
24 

4 
16 

3 
9 

4 
4 

93 

Reduce thickness of 
Board 
(Alternative –II) 

5 
40 

5 
30 

3 
12 

4 
12 

4 
4 

98 

Table 4.9 Decision Matrix 
4.8. Recommendation Phase 
The suggested modifications are: 
 
1. Change the material 
2. Reduce the thickness of the board  
3. Top four sides strip can be eliminated 
4. Modify the short side strip in equal size 
 
Cost Analysis in Table 4.10 and figure 4.5 shows the new bill of materials prepared after modification, addition 
and also by elimination of some parts after value engineering and comparison between the old with the 
Alternative –I Cost and Alternative –II Cost. 
Sr. No Part   Quantity  Exiting  Cost 

in Rs 
Alternative –I 

Cost in Rs 
Alternative –II 

Cost in Rs 
      

  Bed Top 1 450 400 375 

  Side Strip (Long) 2 500 475 420 

  Side Strip (Short) 2 400 350 330 

  Leg Strip 4 400 325 290 
  Top four sided strip 4 200 110 0 

  Total  1950 1660 1415 
Table 4.10 Cost Benefit Matrix 

 

 
Figure 4.5 Bill of Materials 
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The company was selling 110 pieces of bed (Divan) 
in a month i.e. 3300 pieces per year, which implies. 
This will be carried after implementation. The cost of 
present expenses is subtracted from previous 
expenses and the Benefit is arrived for an annum. 

 
Alternative –I 
Cost saving after VE = Cost before VE – Cost after 
VE 
                                   = 1950 -1660 = 290 
Percentage Saving = ଶଽ

ଵଽହ
 ×  100 = 14.87 % 

Annual Saving = Rs. 290 × 3300 = Rs. 9, 57,000 
 Alternative –II 
Cost saving after VE = Cost before VE – Cost after 
VE 
                                   = 1950 -1415 = 535 
Percentage Saving = ହଷହ

ଵଽହ
 ×  100 = 27.44 % 

Annual Saving = Rs. 535 × 3300 =17, 65,500 
 
CONCLUSIONS 
 
Finally the new cost is calculated and compared with 
the before implementation of Value Engineering 
shown above in the Table 4.10 and Figure 4.5. This 
table shows that the company is having more cost on 
existing and the cost of the Bed (divan) is less in 
Alternate-I and Alternative –II, therefore the 
company needs to improve their system and reduce 
the waste time and operation.  
A proper decision matrix is prepared for choosing the 
appropriate alternative from the feasible choices 
available. Value Engineering Job Plan study led to 
saving Rs 290 per piece for Alternative- I which is a 
14.87 % saving and saving Rs 535 per piece for 
Alternative- II which is a 27.44 % saving. Average 
annual saving for Alternative- I is Rs 9, 57,000 and 
Alternative-II is Rs 17, 65,500 for these components. 
The improvement in the manufacturing processes 
increased the production in the Furniture industry. By 
the regular inspection for improvement of system 
start from the raw materials inventory to the work in 
process finished with finish goods inventory can help 
to improve the performance system, thus ultimately 
Benefit is arrived for an annum as shown above and 
the cost of Furniture products get reduces. 
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