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Abstract 

In the competitive world it is very essential to secure the level of standard to be as a competitor otherwise the industry may be 

out of the competition and loss the value in the market. In modern usage, however, it is observing that there is a need for further 

study due to fast changing in technologies and emphasizing the importance of having improvement in productivity by providing 

short training & skill programs to the employees. The reasons due to the barriers associate which lead to cause the unproductive 

time can be analyze with the help of FAST Diagram along with MICMAC analysis. In this Case Study barriers has been 

observed and analyzed through value engineering is used for the cost reduction without the change in the product design & its 

value that means without reducing the quality of the product.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

The Value Engineering is an intensive, interdisciplinary problem solving activity that focuses on improving the value of the 

functions that are required to accomplish the goal, or objective of any product, process, service, or organization. Value 

Engineering is an effective problem solving technique. 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 saving are typically achieved early in the development and 

conceptual design stages. Value Engineering may be applied more than once during the life of the project. Early application of 

Value Engineering helps to get the project started in the direction, and repeated application helps to filter the project’s direction 

based on new or changing information. 

II. HISTORY OF VALUE ENGINEERING 

During the study of Value Engineering it is clear that different author has it different way to add value in product by reducing in 

cost not in quality. The origins of value analysis go back to the USA during the 2nd World War, when there were shortages of 

skilled labor, raw materials and parts. Lawrence D Miles, Harry Erlicher and employee in procurement at the General Electric 

Company, established that focus on an item’s function helped to identify substitutions that could reduce costs, improve the 

product, or both. They noticed that these substitutions often reduced costs, improved the product, or both. What started out as an 

accident of necessity was turned into a systematic process. Miles developed this into a systematic process that became 

recognized as ‘value analysis’ in 1947 but it was many years before there was sufficient interest to form the first association, the 

Society of American Value Engineers (SAVE), which was founded in 1959. 

III. LITERATURE REVIEW 

Value Engineering (VE) is confused with cost cutting exercises in construction industry. The essential difference between 

conventional cost cutting and VE 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 VE was used by production engineers for reducing 

the cost of manufacture [1]. However, it was found that the benefit of VE is much greater if multidisciplinary teams of engineers 

were involved which would also influence the design team. 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 [2]. The function 

analysis is carried out with the help of FAST tool and the projects study deals with a step by step process. This thesis deals with 

implementing the value engineering concepts in a residential building project in order to reach out better quality with lower cost 
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[3]. 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 [4]. 

The author (Amit Sharma and Dr. R.M. Belokar [5]) explained in brief which can be implemented for the optimization of any 

product. Each part of the Value Engineering job plan is discussed and executed to get the detailed information about the product. 

Value engineering takes into considered both the initial and life cycle costs. The sustainability deals with all the surrounding 

resources such as water, energy, materials lifecycle from its beginning as raw materials till their salvage cycle [6]. The author (G. 

Tamizharasi and S. Kathiresan [7]) has Conducted Brain Storming and identified alternate processes, Creation of idea bank, 

Preparation of Technical Fast Diagram, Preparation of feasibility ranking and idea comparison, Preparation of function cost 

worth statement, Preparation of Implementation plan and Preparation of Cost Benefit Analysis. Bring down cost, simplify design 

and to find alternatives to high cost material, without detriment to quality and reliability. Many companies accept VE not only as 

a tool to reduce costs, but also to improve the quality of their produce and streamline their systems [8]. 

 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. Many developing countries have liberalized their economies by adopting 

the Value Engineering to remain in the competition but due to the complexity and rapid demand make the organization difficult 

to follow the Value Engineering. 

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. If we focus to the present status of Indian industries 

through the literature survey some of the industries to are practicing Value Engineering as a tool but not regularly. 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. 

IV. METHODOLOGY 

In this paper it has been determine the functions, classify the functions, build a function model, estimate the cost of performing 

each function, determine the best opportunities for improvement such that it overall cost of the product reduce. Detailed function 

analysis of different parts of furniture product (Divan) as shown below in the Table 1, Table 2 and in Figure 1 provides the 

information regarding the basic and secondary function of the different part of the product to obtain the weight age of each 

product. 
Table – 1 

Functional Analysis Worksheet 

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 – 2 

Total Costing of Divan 

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 
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Fig. 1: Cost of each part of divan (In Rupees) 

The analysis shows the process mapping with the help of the employee and analyzed during the project work to short out the 

reason for the barrier associate during the working and this allows team members to obtain the information that how the 

functions of a project relate to each other. The resulting FAST Diagram allowed quick visualization of the logical relationship 

between project functions and the project as a whole. After resulting of the FAST diagram the analysis of barriers to sort out the 

problems with the help of Value Engineering in the Bhilai Furniture Industry. To arrive at the contextual correlation of barriers 

for Value Engineering analysis, ISM model is developed and to arrive the driving power and dependence power of barriers in 

Furniture Industry, MICMAC analysis is performed. 

 Process Mapping 

 
Fig. 2: Process Mapping 
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 Function Analysis System Technique (FAST) 

 
Fig. 3: FAST 

 Barriers 

The barriers where sorted out by the analysis in the furniture firm during the working shift, which majorly effecting work and 

cause unproductive time which leads to delay in finishing the job and ultimately it become burden to entire department. 
Table – 3 

Barriers (Factors) for Value Engineering in Furniture firm 

S. No. Barriers Code 

1 Lack of knowledge of Value Engineering 1 

2 Problems with product quality 2 

3 Issues in design modification 3 

4 Poor communication system 4 

5 Reluctance of the support of dealers, distributors, and retailers 5 

6 Uncontrollable production losses due to wastage of materials 6 

7 Lack of strategic planning 7 

8 Insufficient availability of material 8 

9 Increased complex inventory 9 

10 Firm resistance to change 10 

 ISM Approach for Modeling of Barriers 

ISM approach is a qualitative tool that was developed by J. Warfield to find the complex systematic model [9]. The fundamental 

idea obtain from ISM modelling for converting the complex factors into several sub factors by utilization of realistic knowledge 

and experience of experts [10]. It is a modelling technique in which the specific relationships of the variables and the overall 

structure of the system under consideration are portrayed in a digraph model. The ISM model formed portrays the structure of a 

main issue or problem in a properly designed pattern implying graphics form as well as words (Raj et al. [11]; Singh et al. [12]; 

Ravi and Shankar [13]).  

1) Recognize the barriers which are related to the problem and could be done by a review problem solving technique. 

2) Found of a context relationship between barriers with respect to which pairs of barriers would be examined. 

3) Develop a structural self-interaction matrix (SSIM) of barriers. This matrix shows the pair-wise relationship among barriers 

of the system. This matrix is checked for temporariness. 
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4) Develop an attainability matrix from the SSIM. 

5) Divide the attainability matrix into different levels. 

6) Convert the attainability matrix into conical form. 

7) Draw digraph on the bases of relationship given in attainability matrix and remove all the temporary links. 

8) Convert the resulting digraph into an ISM-based model by replacing element nodes with the statements. 

9) Review the model to check for either compatibility or not and make the necessary changes. 
 Structural Self-Interaction Matrix (SSIM) 

V− For the relation from element i to element j (i.e., barrier i will influence by barrier j) 

A− For the relation from element j to element i (i.e., barrier i will be influenced by barrier j) 

X – For both the direction element influences (i.e., barriers i and j will influence each other) 

O–If the relation between the elements did not appear valid (i.e., barriers i and j are unrelated) 

Based on the contextual relationships of barriers, the SSIM is developed. On the basis of their responses, SSIM has been 

finalized and it is presented in Table 4 
Table – 4 

Structural Self Intersection Matrix (SSIM) 

Barriers 10 9 8 7 6 5 4 3 2 1 

1 A O O V V O O V A  

2 O O O A A V O X   

3 O O O A A A A    

4 V O O V X V     

5 A O V V O      

6 V O O X       

7 A V V        

8 A X         

9 O          

10           

 Attainability Matrix 

The SSIM is changes into an attainability matrix form by changing the information in each record of the SSIM into 1s and 0s in 

the attainability matrix. The substitute 1s and 0s are as per the following rules:  

 If the (i, j) record in the SSIM is V, then the (i, j) record in the attainability matrix becomes 1 and the (j, i) record becomes 

0.  

 If the (i, j) record in the SSIM is A, then the (i, j) record in the attainability matrix becomes 0 and the (j, i) record becomes 

1.  

 If the (i, j) record in the SSIM is X, then the (i, j) record in the attainability matrix becomes 1 and the (j, i) record also 

becomes 1.  

 If the (i, j) record in the SSIM is O, then the (i, j) record in the attainability matrix becomes 0 and the (j, i) record also 

becomes 0. Following the above rules, the 1st attainability matrix is arranged and shown in Table 5 
Table – 5 

Initial attainability matrix (IAM) 

Barriers 1 2 3 4 5 6 7 8 9 10 

1 1 0 1 0 0 1 1 0 0 0 

2 1 1 1 0 1 0 0 0 0 0 

3 0 1 1 0 0 0 0 0 0 0 

4 0 0 1 1 1 1 1 0 0 1 

5 0 0 1 0 1 0 1 1 0 0 

6 0 1 1 1 0 1 1 0 0 1 

7 0 1 1 0 0 1 1 1 1 0 

8 0 0 0 0 0 0 0 1 1 0 

9 0 0 0 0 0 0 0 1 1 0 

10 1 0 0 0 1 0 1 1 0 1 

The next step of ISM is prepared the final attainability matrix; the initial attainability matrix is converted into final 

attainability matrix by using the transitivity principle. The transitivity principle shows that the factors A link from factor B and 

factor B link from factor C than the factor A should link from factor C [14]. It is shown in Table 6 with driving power and 

dependence power. 
Table – 6 

Final attainability matrix (FAM) 

Barriers 1 2 3 4 5 6 7 8 9 10 Driving power 

1 1 1T 1 1T 0 1 1 1T 1T 1T 9 

2 1 1 1 1T 1 1T 1T 1T 0 0 8 

3 1T 1 1 0 1T 0 0 0 0 0 4 

4 0 1T 1 1 1 1 1 1T 1T 1 9 
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5 0 1T 1 0 1 1T 1 1 1T 0 7 

6 1T 1 1 1 1T 1 1 1T 1T 1 10 

7 1T 1 1 1T 0 1 1 1 1 1T 9 

8 0 0 0 0 0 0 0 1 1 0 2 

9 0 0 0 0 0 0 0 1 1 0 2 

10 1 1T 1T 0 1 1T 1 1 1T 1 9 

Dependence power 6 8 8 5 6 7 7 9 8 5  

 Partitioning the Attainability Matrix 

To find out the levels of barriers it is required to partitioned matrix into the attainability set and antecedent set and interaction 

between them. The five iterations in the ISM model are shown. The results of the four iterations in ISM model are amalgamated 

and shown in Table 7. 
Table – 7 

Levels of factors for Value Engineering in Furniture firm 

Barriers Attainability set Antecedent set Intersection set Level 

1 1,2,3,4,6,7,8,9,10 1,2,3,6,7,10 1,2,3,6,7,10 V 

2 1,2,3,4,5,6,7,8 1,2,3,4,5,6,7,10 1,2,3,4,5,6,7,8 IV 

3 1,2,3,5 1,2,3,4,5,6,7,10 1,2,3,5 II 

4 2,3,4,5,6,7,8,9,10 1,2,4,6,7 2,4,6,7 IV 

5 2,3,5,6,7,8,9 2,3,4,5,6,10 2,3,5,6 III 

6 1,2,3,4,5,6,7,8,9,10 1,2,4,5,6,7,10 1,2,4,5,6,7,10 V 

7 1,2,3,4,6,7,8,9,10 1,2,4,5,6,7,10 1,2,4,6,7,10 V 

8 8,9 1,2,4,5,6,7,8,9,10 8,9 I 

9 8,9 1,4,5,6,7,8,9,10 8,9 I 

10 1,2,3,5,6,7,8,9,10 1,4,6,7,10 1,6,7,10 V 

 Development of ISM model 

Diagraph is drawn for interpretive structural modeling and having identified the levels of the elements, the relation between the 

elements is drawn with the help of an arrow. The diagraphs thus drawn are complex in nature. The barriers in the same level are 

kept at the same level of hierarchy the diagraphs give information about hierarchy the barriers for successful implementation of 

Value Engineering in Furniture firm as shown in Figure 3 

 
Fig. 3: Digraph showing levels for Value Engineering in Furniture firm 

Next, the digraph developed as shown in Figure 3 is converted into an ISM model by replacing nodes of the each element with 

statements as shown in Figure 4. 
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Fig. 4: ISM model barriers for Value Engineering in Furniture firm 

 MICMAC Analysis 

The MICMAC analysis has been performed by drawing simple two dimensional graphs chart as shown in Figure 5. The 

objective of the MICMAC analysis is to analyze the driver power and dependence of variables. Based on their drive power and 

dependence power, the enablers, have been classified into four categories as follows: 

 Autonomous: These barriers have weak driving power but weak dependence power 

 Independent: These barriers have strong driving power but weak dependence power. 

 Linkages: These barriers have strong driving power as well as strong dependence power. 

 Dependent: These barriers have weak driving power but strong dependence power. 

 
Fig. 5: Clusters of barriers for Value Engineering in Furniture firm 

Some of the barriers are identified and are put into an ISM model to analyze the interaction between them. There is no 

autonomous barrier seen in the driver-dependence diagram Figure 5. The absence of these barriers brings focus to the fact that all 

the considered barriers influence the Value Engineering in Furniture Industry. Issues in design modification, insufficient 

availability of material, increased complex inventory, Firm resistance to change have a weak driving power, but strong 

dependence on other barriers. This indicates that it requires all of other barriers to come together for overcome difficulties in 

successful implementation of Value Engineering in Furniture firm. Lack of knowledge of Value Engineering, Problems with 

product quality, and Reluctance of the support of dealers, distributors, and retailers, Uncontrollable production losses due to 

wastage of materials comes under category of linkage variables. They have strong driver power and strongly dependence power. 
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These enablers should be studied even more carefully than the others. The analysis the barrier Poor communication system is 

ranked as Independent enablers as they are having the maximum driver power. This implies that this variable is key barrier in the 

successful implementation of Value Engineering in Furniture firm. 

V. CONCLUSIONS 

The major objective of this paper is to identify the barriers that commonly affect the value engineering in furniture industry so 

that management may successfully adds the value in their product. An ISM-based model has been developed to analyze the 

interactions among different barriers. It identifies the key barriers on which management should focus for the Value engineering 

analysis. With the help of ISM methodology, we have found the key barriers which interrupt the continuous flow production of 

the firm and by the analysis of value engineering it is possible to overcome these barriers. The driver dependence diagram helps 

to classify different barriers of value engineering performing.  

 By the regular inspection through the value engineering the barriers can be eliminated. 

 Success of value engineering depends on various aspects like Lack of knowledge of Value Engineering, Problems with 

product quality, and Reluctance of the support of dealers, distributors, and retailers, Uncontrollable production losses due to 

wastage of materials. 

 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. 

 In future, furniture product design can be modified so that the value of the product can be enhanced. Also other Industrial 

Engineering techniques can be used for further improvement in the product. 
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