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In this paper we have discussed the concepts of value engineering based function analysis
to optimize function and cost ratio in particular situation. The supply selection problem is
multi-objective problem involving both qualitative and quantitative factors. These factors
and their interdependencies make problem highly complex one. The vendor selection
issue has been founded out as one of the fundamental operation in the supply chain. The
vendor selection process can be a very complicated and emotional. In this study, a value
engineering decision support system has been developed for solving the vendor selection
problem with multiple that vendor selection criteria will continue to change based on an
expended definition of excellence to include traditional aspects of performance like
Quality, Service, Cost, Delivery, Reliability and General reputation.

INTRODUCTION

Value Engineering is an effective problem solving technique.
It is essentially a process which uses function analysis, team-
work and creativity to improve value [1]. In today’s global
economy, success is not possible unless a company’s supply
base is competitive on a worldwide basis [2]. As more
companies are attempting to restructure their supply base,
they are turning more and more to international outsourcing.
In most Industries in the west one of the main objectives of
traditional supplier relations objectives of traditional supplier
relations has been minimize ‘vulnerability’ to supplier
opportunism and has consequently led to the two sides
viewing each other as adversaries [3].

Vendor evaluation and selection is one of the most important
components of supply chain, which influence the long term
commitments and performance of the company. A supply
chain is composed of entities involved in designing new
products and services, procuring raw materials, transforming
them into semi-finished and finished products and delivering
them to end customers. Different parts of a product may and
often do, come from all over the world. This practice creates
longer and more complex supply chains and therefore
changes requirements for the new supply chain management.
Supply chains exist both in service and manufacturing
organizations.

Literature Survey

According to Leung and Wong (2002) performance directly
influences organizational efficiency and effectiveness[5].
Value creation can be developed through new products and
services (Miller and Floricel, 2004) and desires for products,
and services, besides other value-added offerings (Maskell

and Baggaley, 2001).

According to Gheorghe and Liviu (2011), the notion of
function is the backbone in a VE exercise which enables the
creativity of the product or project to be enhanced (Fong,
1999). Weber et al. [10] and Kingsman et al. [11] to be
chosen largely depend on the company’s objectives and the
type of industry in which the company competes.

The problem becomes more critical in manufacturing units
where lot of time and revenue is spent on purchase. Good
suppliers allow enterprises to achieve good manufacturing
performance and make the maximum benefits for
practitioners. A well-implemented integrated supply chain
management can affect every part of an organization,
increasing asset uptimes, reducing maintenance costs,
increasing profits and enhancing the creditability of the
business with its customers in supply chain is a group
decision making under multiple criteria. Chen et al. [12] &
Swaminathan and Tayur [13] describe major issues in
traditional supply chain.

In a complicated system development, the decision is made
through an organization structure which consists of people
with different backgrounds [14]. Function modeling analyzed
the product based upon the functions of its components and
outside elements. These outside elements, which intersect in a
relevant way with the components of the system, are called
super system elements. Sharma, D.V.S [15] again has
beautifully applied the techniques of VE in elimination of
child labour in his article presented in the seminar in Indian
Institution of Industrial Engineering and published in the
proceeding of IIIE. According to O’Brien, J.J [16] Value
Engineering recognizes the increased benefit from early
implementation.
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Functional Analysis

Three basic elements provide a measure of value to the user:
function, quality and cost. These elements can be interpreted
by the following relationship:

=
Where: Function = the specific work that a design/item must
perform.

Quality = the owner’s or user’s needs, desires and
expectations.

Cost = the life cycle cost of the product.

Therefore, we can say that:

Value = the most cost-effective way to reliably accomplish a
function that will meet the user’s needs, desires and
expectations. The main objective of VE is to improve value
and VE techniques can overcome many of the roadblocks to
achieving good value [17, 18].

Multi Attributes/criteria Decision making method
(MCDM - method)

Almost any alternatives, such as an organisation, an action
plan, or a product of any kind, can be evaluated on the basis
of attributes. An attribute is a property, quality or feature of
alternatives in question. Some attributes may break down
further into lower levels of attributes, called sub-attributes. To
evaluate an alternative, a criterion is set up for each attribute
[18].

MCDM method includes three Phases like Selection of
criteria/ attributes, Evaluation Phase and Decision Phase.

Selection phase

The following parameters have been selected for value
analysis [19, 20 & 21].

 Cost
 Quality
 Service
 Delivery
 Reliability
 General reputation

The following points are given to the different vendor for
cost, quality, service, Delivery, reliability and general
reputation through comparison. According to cost, here less
cost of vendor has more value than high cost of vendor, so
low cost of vendor getting more value.

Quality can be defined as an owner’s or user’s needs desires
and expectations. Here we give better point to better vendor.
The following points are given to reputed vendor for
service, delivery, reliability and general reputation, here
maximum point got for best reputed vendor.

Evaluation phase

In this phase we have chosen factor comparison method to
evaluate the maintenance practice which has most value.

Factors of Selection

 Cost (A)
 Quality (B)
 Service (C)
 Delivery (D)
 Reliability (E)
 General reputation (F)

Degree of importance

 Major Difference (3)
 Medium Difference (2)
 Minor Difference (1)
 No Difference (0)

Factor comparison matrix

Assuming one company has the following
requirements while selecting maintenance practice

 Cost – Average
 Service- High
 Quality -Very high
 Delivery - Very High
 Reliability - Very High
 General reputation - High

The proposed processes for vendor selection are based on
weighted points scored as shown in evaluation matrix table
and finally vendor ‘B’ type get highest point and alternately it
should be selected as a best vendor.

RESULT

After analysis of above actions, keep the total valuation
scores of all vendors in order from high to low and
endeavor with the highest score is the best vendor.

With the help of Value engineering we evaluate one of the
best Vendor selection, in this study we had taken five
parameters for selection of Maintenance practice which are
cost, quality, service, delivery, reliability and general
reputation and with the help of different phase of Value
engineering we found the vendor as vendor ‘B’ since it got
highest score point in evaluation phase.

Table 1 Value point for specific parameters of vendors

Vendor
Point out of 10

Cost Quality Service Delivery Reliability General
reputation

Vendor ‘A’ 9 7 9 7 8 9
Vendor ‘B’ 9 8 9 9 9 8
Vendor ‘C’ 8 8 7 7 7 6
Vendor ‘D’ 7 8 9 6 7 7
Vendor ‘E’ 7 5 6 5 6 5
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CONCLUSIONS

The results of this study show that the factors related to
quality, services, delivery, reliability and general reputation of
vendors are the major criteria for assessment and choosing the
best vendor in the kind of industry. The study is very helpful
for new industry or small scale industry for selecting the best
vendor for economic point of view it is new concept for
selection of vendor and enhance the moral of employee for
taking a strong decision. The time consumption for taking a
decision is less in this concept comparison to other technique
with the help of VE.
Some of the salient features of the proposed model include-

 This research addresses the strategic importance of
vendor selection and order quantity allocation,
emphasizing the impact of such decisions on the
different stages comprising a supply chain.

 This study may be best suitable concept to achieve the
goals of Total Quality Management, Just- in Time &
Six Sigma concepts.

This model gives full consideration to vendor demand in
supply chain relationship, which enables the hub enterprises
to address the issue of vendor selection on function,
reasonable and inefficiently.
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Table 2 Table for paired comparison matrix

Cost
(A)

Quality
(B)

Service
(C)

Delivery
(D)

Reliability
(E)

General
Reputation

(F)

Total
Weight

Adjusted
Weight

A

B1 C1 A2 A1 A3 6 7

B

B2 B1 B1 B1 6 7

C

C1 C1 C1 4 5

D
D1 D2 3 4

E
E2 2 3
F 0 1

Table 3 Table for criteria evaluation matrix

Vendors
Cost Quality ServiceDeliveryReliability General

reputationTotal
scoreA

7
B`
7

C
5

D
4

E
3

F
1

Vendor ’A’ 9
(63)

7
(49)

9
(45)

7
(28)

8
(24)

9
(1)

210

Vendor ‘B’ 9
(63)

8
(56)

9
(45)

9
(36)

9
(27)

8
(8)

235

Vendor ‘C’ 8
(56)

8
(56)

7
(35)

7
(28)

7
(21)

6
(6)

202

Vendor ‘D’ 7
(49)

8
(56)

9
(45)

6
(24)

7
(21)

7
(7)

202

Vendor ‘E’ 7
(49)

5
(35)

6
(30)

5
(20)

6
(18)

5
(5)

157

*******


