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Abstract

In competitive industry, determining the volume of flexibility is one of the

most important fields for surviving and creating the competitive advantage for
organizations. Flexibility takes many forms. In this article, in additional to dissect
research, try to provide a comprehensive solution for determining the volume of
flexibilityin Different parts of different organizations. For this goal we use of
Internal Flexibilities Factor Evaluation (IFFE) Matrix and External Factor
Evaluation (EFE) matrix and SWOT analysis. At the final determine volume of
flexibility in Rad Ceramic company

Keywords: Flexibility, Volume of flexibility, SWOT analysis, Manufacturing flexible

1.Introduction

Short product cycles, advancement of technology, increasing production diversity,
resource consiraints, lack of liquidity and etc make the industries more competitive
than in the past. The organizations that baven't enough resistance in this
competition Will be destroyed. Organizations which want to survive need to have
flexibility, they should increase efficiency, reduce costs and have the ability to
produce the variety of productions [1]. Flexibility has different aspects. The
determining volume of flexibility in every aspect is not equal for every organization.
Sometimes flexibility hasn't a good result and can affect quality, discipline, costs and
etc [2]. For examples, Burean of Labor Statistics (BLS)
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in U.5.A reporited over 70% of American companies use part-time workers and
approximately 20% workers are temporary workers also approximately 40%
companies in USA use of temporary workers [3]. Researches in service show
that number of employees is dependent on the volume of their demand so that
over half the personals in service are temporary and pari-time [4,5 l-
In the result provide a comprehensive solution for detemining volume of
different parts of different organizations is so importani. This flexibility in
article in addition to dissect research, try to provide a comprehensive solution
for determine volume of flexibility in different parts of different organizations
and for this goal use of Internal Flexibility Factors Evaluation (IFFE) Mairix,
External Factor Evaluation (EFE) matrix and SWOT (Strengths, Weakness,
Opportunities and Threats) analysis and determine flexibility in Rad Ceramic
company with this method -

2. Framework for flexibility

Flexibility means to respond to uncertainty environment with minimal loss in
performance and costs. It is a suitable way to create competitive advantage and
attract a wide range of customers without the significant increase in cost and
time [6,7,8]. Attention to varions aspects of flexibility help to better understand
the problem. The first classification of flexibility come back to the third decade
ago. Sethi and Sethi [9] showed linkages between the various flexibilities and
organize and discussion about relationship 11 subsections of organization
siruciure in Figure 1: Linkages between the various flexibilities, reproduced
from Sethi and Sethi -
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Figure 1: Linkages between the various flexibilities, reproduced from Sethi
and Sethi [9]

With the aim of helping the managers in understanding the various aspects
of flexibility strategy in organizations, reduced list and considered 9 the
main aspects of flexibility [2]. In a review of empirical research on
manufacturing flexibility used of other research and identified labor, new
design, automation and delivery [1]. Definitions of flexibility dimensions in
Table 1: Definitions of Hexibility dimensions
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Table 1: Definitions of flexibility dinensions
Subject Definition
Nachi The range of operations that a machine can to perform without requiring
major setup [2.9, 10].
Material | The bility for guide materials to all differemt parts of manufacturing
handling | system [2.9, 10].
Operations | The number of different ways for the product a production [2,9, 10].
Ability for product the number of different parts without major sstup
Process 2.9, 10].
Routin The number of altermative paths that a part can be completed through
§ | in the system [2,9, 10].
Product | The time it takes to replace or add a new episode to the system [2,9, 10].
Volume | The range of output levels that is economically feasible for firm [2.9, 10].
Expansion | The ease of acceptance of new capacity in the system [2,9, 10].
Program | The length of time the system can operate unattended [2.9, 10].
Bt Thel scope of products the system can produce without adding new
equipment [2.9, 10].
N farkst ;[zh; aﬁ:;}liq.' of producers to adapt to changes in the market environment
Automation H;x:lhiliﬁ in computerization of manufacturing technologies [L2, 11].
The range of works that an operator has the ability to do it in the system
Lahor [L12]
New design anization’s for introduced or desi a new ¢t 113,14
Delivery ;I::L:l ﬂs-j.fs-tﬂ:l:f:a ability to respond to changes about the time of delivery

In a comprehensive classification that Contains six aspects of flexibility. At the first,
they introduce flexibility in public introduce and go directly to the industry than in
the second level describe the decisive factors for flexibility in the Uncertain
environment and Process variation. In third level categories various aspecis of
flexibility by phases, hierarchical, temporal, by the object of the variation and
mixed. In the fourth level talks about measurement flexibility by direct indicators,
Indirect indicators, and Synthesis indicators .
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In fifth level choices flexibility for design or technological and organizational or
managerial. at the end Interpretation of the flexibility and effeci of that om
different factors [16]. There have been many studies about flexibility and impact
on organizational performance, especially finance performance [10,17.18,19]. In
beiween siudies Fiegenbaum and Karnani by taking sample size 3000 and it
regression analysis performed the most comprehensive sindy in terms of sample
size [19]. Gupta and Somers im the most comprehensive study from
manufacturing flexibility variables, cansal empirical study on machine, material
handling, process, routing, volume, expansion, program, production, market and
with path analysis found there is not a significant correlation between the factors
discussed and financial performance [10] .

The new season of siudies Considers the chain of flexibility follow to supply
capacity, a variety of productions and customer service speed with the highest
possible quality and the lowest cost [20] .

According to the terms of the last decade while reduced product life cycle,
customers demand high quality and diverse products manufacturers have to
evaluate and reconfigure iiself for use of flexible systems [21,22,23). Flexible
Manufacturing Systems (FMSs) and Parallel Machine-FM5Ss (PM-FMS5s) are
suitable for a wide range of diverse products in low volumes [24]. Determining
appropriate amount of flexibility to productivity and named Focused Flexibility
Manufacturing Systems (FFMSs) [25]. Wiendahl et al focused on changeability
and describes tools of flexibility [21]. Terkaj and Valente (2006) encourage
organizations to use flexibility and economic feasibility flexibility for systems and
tools [26]. In the following Terkaj et al (2009) to an architectural designing new
production system with the minimum level of flexibility in FFMSs [27] .
According to all the research on different aspects of flexibility 5till, provide a
comprehensive method for determining the volume of flexibility in various aspects
of flexibility is necessary.
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3 .5WOT analysis

SWOT analysis is a powerful method for amalyzing strengths, weakmess,
opportunities, and threats. This analysis for the first time presented in 1969 by
Learned et al [28]. In last decade presented more than 150 studies that use of
SWOT method. Many scientific and indusirial organizations use this tool to assess
and manage their organizations. For examples in the scientific field Dyson (2004)
in University of Warwick (UK) analysis of resource-based planning by SWOT
method [29]. Hai and Tsom (2009) for the Department of Information
management of Shih Chien University’s Kaohsiung campus in Taiwan use of
SWOT method[30]. In the field of indusiry, Prefontaine and Bourgault (2002) in
a comparative siudy use of SWOT analysis for aerospace indusiry between the
America and Canada[31]. Vrontis and Vignali (2001) with the aim of helping to
business design, use of SWOT method and analysis internal and external factors
in Cadbury Schweppes [32]. According to wsability and strategic aspects of
SWOT method, many of siudies performed beiween iwo or more countries
[33,34,35,36,37] -

Generally, SWOT consists of a two-dimensional coordinates table and
includes four districts SO, ST, WO and WT. Every district presents a sirategy. For
creat, SWOT maitrix needs to EFE and IFE matrix then has to show relationships
and pay to appropriate strategy for each of areas.

3.1.External Factor Evaluation (EFE) Matrix

EFE matrix is the result of evaluation the organization's external factors. This
matrix considers the factors that could cause opportuniiy or threats then due to
their relative importance for organization gives a weight between zero and one.
Zero means the unimportance and one mean so important, then according to the
organization's response to factors, every factor give a score beiween one and four.
Definition the scores of factors in Table 2 : Definition the scores according to the
organization's response to factors .
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Table2 : Definition the scores according to the organization's response to factors

Score Definition
4 Organization's response to that's factor 15 great
3 Organization's response to that's factor is better than average
2 Organization's response to that's factor 15 on average or normal
1 Organization's response to that's factor is weak

In the continne weighted factors and calculate rating weighted, with some of the
rating weighted can calculate the final score for the organization -

3.2 .Internal Factor Evaluation (IFE) Matrix

IFE matrix is the internal factor evaluation for organizations. Working
procedures in IFE matrix is like EFE matrix just this matrix is of internal
factors

4 Mother knowledge

For determine the volume of flexibility with SWOT analysis must be
held a meeting between experts and creates EFE maitrix and internal fexibility
factors evaluation (IFFE) matrix for the company, then show relationships and

highlight effects IFFE factors on EFE factors. At the end of strategies SO, ST,
WO, and WT determine the suitable volume of flexibility for organizations .

4.1 Implement method

For implement, this method in Kad Ceramic company at the first step held a
meeting between experts with brainstorm method. In the second step, experts
evaluate the organization's external factors and determine opportunities and
threats and create EFE matrix (Table 3 EFE matrix). In the third step, experts
evaluate the internal flexibilities factors and creat IFFE mairix (Table 4 IFFE
matrix ) ,
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Table 3 : EFE matrix Rad Ceramic company

EFE matrix for Rad Ceramic company
Score the
— aizht organization's Rating
Cops - response to weighted
factors
Potantial to increase market share for companies that 0.05 3 0.15
hava suitabls producs capasity s A
Potantial to increass market shars for companias that ol 4 0.4
havaths ability to producs varisty productions 3 ;
Potential to increase market shars for companies that 0.12 4 0.48
haveths ability to produce hiEh—qnl]il:}' productions e .
Potantial to mersass market shars for companies that ol 4 0.4
have ability to producing goods exclusivaly Y :
Potantial to collaborate with more companies 0.07 4 0.2%
Potential to creating jobs for more peopls 0.05 3 0.15
Potantial to exportproductions to neighboring countrias 0.02 3 0.06
Score the
i organization's | Rating
Threats Weizht B iehted
factors
Marketvolatiliey 0.07 | 047
Labor lawrs 0.07 2 0.14
Lack of liguidity in the markat 0.02 | 0.02
The sxistencs of counterfeit products on the markat 0.1 2 0.2
The absancs of a centralized market for axports 0.05 | 0.035
Potantial to changng consumption patterns to other 0.06 1 0.06
products such as stons
Compatitors 0.12 2 024
Total 1 2.70
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In the fourth step, experts evaluate effect IFFE mafrix on
opportunities and threats. Its possible factors have a direct or indirect effect on
EFE maitrix. Figure 2: Effect the weaks of IFFE matrix on threats show
relationship and effect IFFE matrix on opportunities and threats”
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Figure 1: Effect the weaks of IFFE mairix on threats
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Figure 5 : Effect the strengths of IFFE matrix on opportunities

4.2 Analyze and determine volume of fexibility

Total the IFFE and the EFE mairix are more than half, in the resuli
opportunities and strengths will be more than threats and weaks. In figures

Figure 2 .Figure 3 , Figure 4,Figure 5,Figure 6 show relationships and effects.
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Figure 6 : Effect the strengths of IFFE matrix on opporiunities
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The experts with deliberation the parameters try to SWOT analysis and
determine suitable volume the flexibility. In the first area (S0) write goal
strategies and the company has to use opportunities. In the second area (WO)
write sirengthening strategies and company has to save and support the
opportunities. In the third area (ST) write stability strategies and company have
to create opporitunities. In the fourth area (WT) write avoidance strategies and
company has to aveidance threats and search for opportunities -

Table5:SWOT analysis for determine volume of flexibility in Kad Ceramic
company show the SWOT analysis for determining the smitable volume of
flexibility in Rad Ceramic company .
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Table5:SWOT analysis for determine volume of flexibility in Rad Ceramic company
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5.Conclusion

Todays, determining the suitable volume of flexibility is one of the most important
challenges for every organization. This method provides a comprehensive
solution for determining the suitable volume of flexibility in different parts of
different organizations. With this method, the organizations can assess their
situation in flexibility and know their strengths and weakness and determine the
suitable volume of flexibility according to the market status .
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