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Abstract— The global economy and growing demand have been pushing companies to meet new ways to acquire distinctive 
competences to respond to customer demands. In a general sense, competition no longer can be defined as something between 
companies but supply chains and networks of firms. The paradigm Leagile, involving lean and agile, creates a virtually brand new 
management framework. It is particularly important in the cases of firms exploiting markets in terms of cost, quality, response time and 
service level where the client seeks for better responsiveness to meet their demands. This paper aims to evaluate the supply chain 
strategies and select an appropriate strategy for apparel manufacturing industry. It is considered as a multicriteria decision problem and   
solved using Analytical Hierarchy Process (AHP) through deep review on several contributions and opportunities Leagile in apparel 
industry. The evaluation factors are developed and used successfully and a case study based on an apparel manufacturing organization is 
conducted to demonstrate the effectiveness of the method. 

Index Terms— Leagile Supply Chain, Agile, Lean, Decoupling Point, Apparel, Analytical Hierarchy Process, Management. 

——————————      —————————— 

1 INTRODUCTION                                                                     
T has been universally acknowledged that business envi-
ronment has changed dramatically since recent decades. 
Besides the trend of globalization and advances in infor-

mation technology, the increasingly various customer de-
mands are considered to have taken substantial effect on the 
formation of business strategies and operations, and in turn 
generate more competitive markets for companies. Therefore, 
how to rapidly and accurately satisfy customers with what 
they need has become a business challenge for companies in 
recent decade. Lean and agile supply chains have been dis-
cussed as trade-offs toward search other. Hybrid or Leagile 
supply chains can be defined as the combination of the lean 
and agile paradigm within a total supply chain strategy. Such 
hybrid or Leagile supply chains exploit the benefits of both 
lean and agile supply chains [1], they use a combination of 
lean and agile approaches within a supply chain strategy [5]. 
Being lean means to create a value stream to eliminate all 
waste is including time, inventory or unnecessary costs and 
creates a production schedule [6]. In fact goal of lean produc-
tion to achieve better results with less time and cost and in 
environments that demand is relatively stable and predictable 
and product diversity is relatively little, lean manufacturing 
concepts and techniques to better respond. Source of lean pro-
duction can be attributed to Toyota Production System that 
focuses on reducing and eliminating waste. From the perspec-
tive of each of these systems factors of  Production: materials, 

human resources, parts, machinery, and time be used more 
than required minimum amount and does not create value for 
the product, called waste and must be removed [3]. 
    The word agile means the ability to fast thinking with a 
clever method and in fact it is concept of maximum flexibility 
and an agile organization should be able to respond to possi-
ble changes that may occur in the organization. A key feature 
of agility organization is flexibility. In fact the main origin of 
"agility" as a concept in business and work is rooted in flexible 
manufacturing systems. At first was thought the path toward 
flexibility in production and manufacturing is move from au-
tomation towards create ability for rapid changes such as re-
ducing the start-up time and thus faster reaction to changes in 
product mix or volume.  
    For over a decade, companies have been achieving huge 
cost savings by streamlining their supply chains. While afflu-
ent, and thus pleasurable; these trends have also exposed or-
ganizations to new sets of paradigms such as Lean, Agile, In-
tegration of Lean and Agile, Relationship driven supply chain 
etc. The question arise here is, Why there is a need to integrate 
the lean and agile supply chain? To find the answer the previ-
ous pages need to be turned; "Lean" is the name that James 
Womack gave to the Toyota Production System in the book 
“The Machine that Changed the World.” Lean was the term 
that best described Toyota's system versus the rest of the 
world's automotive manufacturers at the time. Many compa-
nies have since applied lean thinking to their organizations 
with varying degrees of success. Applying lean to the entire 
supply chain is not a new concept, but very few have had suc-
cess doing it. Naylor et al. (1999) defined the lean as, “Lean-
ness means developing a value stream to eliminate all waste 
including time, and to enable level schedule” [6]. Further the 
Agility means “using market knowledge and virtual corpora-
tion to exploit profitable opportunities in a volatile market-
place” [6]. The leanness is basically to eliminate the waste with 
in the manufacturing to drive the lowest possible cost and 
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highest quality of the product. Agility is to use the Voice of 
Customers (VOC) to develop new products to satisfy the de-
mand, this is more flexible and high cost then leanness. “In 
lean production, the customer buys specific products, whereas 
in agile production the customer reserves capacity that may 
additionally need to be made available at very short notice” 
[2], [5].  
    A further marrying of the lean and agile paradigms can be 
achieved through the creation of a ‘de-coupling point’ using 
what may be termed strategic inventory. Here the idea is to 
hold inventory in some generic or modular form and only 
complete the final assembly or configuration when the precise 
customer requirement is known. An example is the custom-
ized PC [3]. This concept of ‘postponement’ is now increasing-
ly widely employed by organizations in a range of industries 
[8]. As shown in Figure 1, by utilizing the concept of post-
ponement, companies may utilize lean methods up to the de-
coupling point and agile methods beyond it. Companies such 
as Hewlett Packard have successfully employed such strate-
gies to enable products to be localized much closer in time to 
actual demand [4]. 
    Separating demand patterns into “base” and “surge” ele-
ments is an employment of hybrid strategy. Base demand can 
be achieved by classical lean manufacturing with low cost and 
less flexibility and surge demand by agile with high cost and 
high flexibility. Base demand is forecast-based but surge de-
mand is information based. The decoupling point separates 
Lean and Agile boundaries through base and surge demands. 
Decoupling point is identified by the experienced employees 
and top management to maintain pull system. A transition 
point is established, before transition point is called lean SC 
and beyond transition point is called agile SC. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. The decoupling point [3] 

2 RESEARCH METHODOLOGY 
    Firstly the current state of Supply Chain strategy in Bangla-
deshi apparel manufacturing industries is explored. Then we 
have applied AHP to select the appropriate SC strategy for 
apparel manufacturing industries. For this regards we choose 
some garments companies of Bangladesh and then build up 

some questionnaires for collecting data from these companies. 
For this research we have chosen f Fatullah Apparel Ltd (FA), 
Fakira Apparel Ltd, Ever smart Bangladesh, Ananto Group 
and Viyellatex Group. Fatullah Apparel is taken as a case 
study.  
2.1 The Decision Analysis Model: Analytical Hierarchy 
Process (AHP) 

Saaty (1980) [7] proposed AHP as a decision aid to help 
solve unstructured problems in economics, social and man-
agement sciences. AHP has been applied in a variety of con-
texts: from a simple everyday problem of selecting a school to 
the complex problems of designing alternative future out-
comes of a developing country, evaluating political candidacy, 
allocating energy resources and so on. AHP enables the deci-
sion makers to structure a complex problem in the form of a 
simple hierarchy and to evaluate quantitative and qualitative 
factors in the systematic manner under multiple criteria envi-
ronment in confliction. 

The application of the AHP to the complex problem usually 
involves four major steps: 

1. Break down the complex problem into a number of 
small constituent elements and then structure the elements in a 
hierarchical form 

2. Make a series of pair wise comparisons among the ele-
ments according to a ratio scale 

3. Use the eigen value method to estimate the relative 
weights of the elements 

4. Aggregate these relative weights and synthesizes them 
for the final measurement of given decision alternatives. 

Saaty (1980) [7] proposed carrying out paired comparisons be-
tween the different elements because the human brain is perfectly 
designed to make comparisons between two elements, hence 
proposing the scale in Table 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 STEPS OF PROPOSED SUPPLY CHAIN STRATEGY 
SELECTION PROCESS 

In this section the proposed steps of AHP to assess and se-
lect supply chain strategy are described. These steps can be 

TABLE 1 
FUNDAMENTAL SCALE FOR PAIRED COMPARISON 

 

 

Lean 
(Upstream in the supply 
chain) 
Forecast at generic level 
Economic batch quanti-
ties 
Maximize efficiencies 

Agile 
(Downstream in the 

supply chain) 
Demand driven 

Localized configura-
tion 

Maximize effective-
ness 

Decoupling 
point 
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followed to determine which one among Lean, Agile, and 
Leagile is suitable for an apparel manufacturing organization.  

STEP 1 UNDERSTANDING THE SC STRATEGIES 
There are three strategies and they are Lean, Agile, and 

Leagile. Nowadays, Apparel Industry applied those strategies 
according to their needs. Sometimes industry judges these 
strategies badly and fails to adopt. Now, local industry under 
case study needs to be surveyed and also understanding what 
strategy is essential for that industry as per demand, respon-
siveness and profit margin. 

Step 2 Determining key SC strategy evaluation and selection 
factors and sub-factors 

After surveying and analyzing the whole FA’s supply chain, 
we have selected six key evaluation factors listed in Table 2, 
which are the basis for assessing the suitability of the SC model 
for Fatullah Apparel. To solve this multicriteria decision making 
problem by AHP, the defined seven main factors are taken as 
objective functions, which are used to assess the output. They 
are: 

Objective 1: Lead time (LT)                               

Objective 2: Quality (Q) 
Objective 3: Service level (SL)                          
Objective 4: Cost (C) 
Objective 5: Responsiveness (R)  
Objective 6: Efficiency (E) 

Step 3 Computing weighted value of each supply chain strategy 
by using AHP method 
Now, using AHP the weight of each key evaluation factor is 
determined by doing pairwise comparisons among the key fac-
tors. So, we begin by writing down a 6 × 6 matrix which is 
known as pair wise comparison matrix A. The entry in row i 
and column j of A ( ) indicates how much more important 
objective i is than objective j. Then, 
 
 

 
 
 
 
 
 
Now, divide each entry in column i of A by the sum of the 

entries in column i. This yields a new matrix  (for nor-
malised) in which the sum of the entries in each column is 1. 

 
 
 
 
 
 
 

 
The above matrix considers Table 1 to measure pair wise 

comparison. As for example, the specialist does not want to 
show any compassion about lead time, hence they ranked 
Lead time (LT) as top among other objective functions. If we 
consider row 1 we see, lead time is slightly favourable over Q, 
hence ranked as 2 in the row. Again, LT is strongly favoured 
over SL, C and is extremely favoured over Responsiveness, 
Efficiency; this is reflected by their points shown in row 1 in 
the pair wise comparison matrix. Estimate Wi as the average 
of the entries in row i of . This yields the weights of the 
key evaluation factors: 

;  ;  ;  ; 
 ;  . 

    Now we need to produce matrix of sub-factors for the 
judgment of SC strategy and for that lead time as a key 
evaluation factor is selected at first. To be competitive one 
needs to maintain lead time with respect to demand of 
customer. So the sub-factors pair wise comparison matrix is 
obtained as 
 

TABLE 2 
KEY FACTORS AND SUB-FACTORS OF THE PROPOSED SELECTION 

MODEL 
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Now, divide each entry in column i of A by the sum of the entries 
in column i. This yields a new matrix    (for normalised) in 
which the sum of the entries in each column is 1. 

 

 

 

 
 
Estimate Wi as the average of the entries in row i of . 

This yields the weights of the sub-factors under the key factor 
‘Lead Time’: 

;  ;  ; 
 ;  ; 

Similarly the weights of all the sub-factors under the re-
maining other key factors can be determined. Again, it needs 
to find out best suited strategy using the sub factors of key 
factor. The same way can be applied for sub factors as what 
already applied on key factor. For this reason, every sub fac-
tors are used to find out the best strategy for this Company 
using AHP method. In case of lead time, we measure its sub 
factors. 

For Modular product, 
 
 
 
 
 
 
 
 
 
 

 

6.3 Footnotes 
 
    By following same equations the weights of each SC strate-
gy for Modular Product (MP) sub-factor is found as: 
 
LeagileMP = 0.620; LeanMP = 0.224; AgileMP = 0.156. 
 
For Market information sharing, 
 
 
 
 
 
 
 
  
 
 
 
 

By following same equations the weights of each SC strategy for 
Market information sharing (MIS) sub-factor is found as: 

 
LeagileMIS = 0.501; LeanMIS = 0.380; AgileMIS = 0.118. 

 
For Information technology apply to logistics, 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
By following same equations the weights of each SC strategy 
for Information technology apply to logistics (ITAL) sub-factor 
is found as: 
 
LeagileITAL = 0.512; LeanITAL = 0.360; AgileITAL = 0.127. 

For Lean manufacturing, 

 
 

 
 

 

 

 

 
By following same equations the weights of each SC strategy 
for Lean manufacturing (LM) sub-factor is found as: 
 
LeagileLM = 0.543; LeanLM = 0.346; AgileLM = 0.110. 
 
For Flexible production planning, 
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    By following same equations the weights of each SC strate-
gy for Flexible production planning (FPP) sub-factor is found 
as: 
 
LeagileFPP = 0.540; LeanFPP = 0.301; AgileFPP = 0.159. 
 
    By the same procedure the pair wise comparisons of the sub 
factor of the dominating factors to the goal function have cal-
culated and the relative performance of the SC strategy against 
each of these sub factors have evaluated. For example the rela-
tive weights of the sub factors of Lead Time (LT) are: 

;  ;  ; 
 ;  

            And the relative performances of the SC strategy against 
each of these sub factors are shown in the Table 3 Each of the 
sub-factor is weighted and the highest weight has been 
selected as it achieves. Weight and propose supply chain are 

multiplied and adding each of the weight we found the 
propose supply chain for FA. 
Step 4 Validation of the result and finally select the best suited 
SC Strategy. 

Finally the overall score for each alternative SC strategy is 
calculated by multiplying each weight of key factors and SC 
strategic performance to that factor, and then summing them 
to get the final score. Assessment of sub factors is shown in 
Table 4. 

 

We have checked the degree of consistency and found that 
the pair wise comparison matrices do not exhibit any serious 
inconsistencies. As all the values are found from valid con-
sistent matrices, the result can be treated as correct. As far, the 
Leagile SC achieves highest weighted value, and then it is best 
suited for the Company which is taken under this case study. 

4 DISCUSSIONS 
    The purpose of this research is to form an understanding of 
how Leagile SC is connected to Apparel Industry and to pro-
pose a MCDM model to identify its appropriateness for Ap-
parel Industry.  It is clear by using AHP method that, these 
industries require Leagile in order to compete in a volatile 
market. These have been done by using SC attributes of that 
industry and the result is fruitful. Traditional strategy is not 
fruitful because it is not responsive as agile and not also effi-
cient as lean. The priorities of the SC strategies have been 
listed in table 5 where Leagile has the highest priority. 

TABLE 5 
SELECTION OF SC STRATEGY FOR FA 

 
Supply Chain Strategy Priority (in per-

centage) 
Leagile SC 52.5% 

Lean SC 30.7% 

Agile SC 16.7% 
 

The Leagile SC strategy is found high weighted than the 
two strategies. So, Leagile SC is best suited for Fatullah Ap-
parel Ltd. Selection of strategy based on attributes of FA 
which are lead time, quality, service level, cost, responsiveness 
and efficiency. But the FA requires changing or improving 
lead time, service level and responsiveness in order to achieve 
Leagile SC. 

Lead time consists of modular products, market infor-
mation sharing, information technology apply to logistics, lean 
manufacturing, flexible production planning. Modular prod-
ucts and market information sharing is a vital point in order to 
improve lead time because of whether it is required or not. But 
to be competitive in a volatile market one must need to im-
prove these things in order to compete in a volatile market.  

Modular product reduces lead time to customer drastically, 
to be exact it also reduces overall cost by 0.5% mainly produc-
tion cost. Supply chain must be informative and to be informa-
tive one needs to collect real time data that means POS data. 
At the same time to be maintain lean and flexible production 
in order to compete by FA. 

Service level is one of the drivers which lead to desired lev-
el. Service level consists of interview about product/ service, 
customer attendance, booked delivery, delivery reliability, 
new products development.  

Interview about product/ service should be maintained by 
FA in order to compete. This will also help for further product 
production because new problems, ideas can be arise by that. 
Customer attendance and booked delivery must be main-

TABLE 3 
CALCULATION OF FINAL SCORE AGAINST ‘LEAD TIME’ FACTOR 

 

 

 

TABLE 4 
CALCULATION OF THE OVERALL SCORE FROM ASSESSMENT OF SUB 

FACTORS 

 LT Q SL C R E Final 
Score Weight 0.313 0.223 0.158 0.159 0.091 0.055 

Leagile 
SC 

0.554 0.524 0.533 0.520 0.542 0.329 0.525 

Lean 
SC 

0.308 0.303 0.283 0.250 0.324 0.524 0.307 

Agile 
SC 

0.136 0.162 0.195 0.165 0.133 0.283 0.167 
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tained by systematic way. Product should be based on cus-
tomer oriented that can be done by modular product which 
reduces lead time. New product introduced must be estab-
lished every time in order to be competitive. 

Responsiveness is one of the key factors for Leagile sc. FA 
should be responsive to customer in order to compete. Re-
sponsiveness consists of customer’s demand, information en-
richment, product life cycle, customized products. Customer 
demand can be maintained by using POS real data which will 
determine how much demand is for the product.  

Main theme of responsiveness is the information enrich-
ment. Supply chain of FA should be informative by collecting 
real time data and sharing that information among the stages 
of supply chain. 

Product life cycle should be short to achieve desired profit. 
FA should maintain some facility in order to produce Custom-
ized product or customer order. Customized product should 
be product on time and should be delivery on time. Supply 
chain infrastructure should be modified in order to achieve 
responsiveness. 

4 CONCLUSION 
    Selection of appropriate SC strategy is based on using Ana-
lytical Hierarchy Process and it is seen that Leagile SC Strate-
gy is best suited for Fatullah Apparel Ltd. FA should use de-
coupling point as a transit point where lean and agile are sep-
arated. Lean product can be produced by using POS real time 
data which can be called modular product. So lean produces 
modular product and assembly of product also performed on 
agile stages. After performing lean as a modular product the 
company needs to wait for customer response. That time 
Company needs to postpone activity, but when responses are 
coming company should be utilized it in an effective way. So 
all the parameters of FA welcome Leagile as a supply chain 
strategy. 
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