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Abstract: The structure and configuration of the textile and clothing supply chains are changed in many 
parts of the world in response to the global manufacturing scenario. Significantly, the time based 
performance of the entities has emerged as a strong competitive option in the higher-end market segments. 
Based on the new situation, a case study is developed here for measuring the elements of time for the 
various activities of a supply chain which operates in South Europe. The objective of the study is to identify 
the business strategy and time based performance of the chain entities. 
 
Keyword: Textile and Clothing Supply Chain; Structure and Time-based Performance 
 
1. Introduction 
 
The supply chains in some of the product segments of textile and clothing are configured to respond quickly 
to the customer´s needs. This is a more recent development in the chain to retain competitiveness on the 
changing landscape of global textile manufacturing [1]. The time as a competitive option is not new in the 
marketing strategies, it is discussed by many authors including Alderson [2] and Tersine and Hummingbird 
[3]. The more rigorous use of it is seen in the developed countries to protect their competitive advantage 
especially in the high end markets of fashion clothing. This choice seems more reasonable when the other 
options of competing on cost, quality, design and service are being adopted successfully in the supply chains 
from newly developing countries. The time as a competitive option serves the priority to retain certain 
segments of the chain in specific regions. It thus provides a control for those regions to keep their share in 
the textile and clothing manufacturing. The structures and configurations of the modern day textile and 
clothing chains seem to be very different in developed and developing countries. They function under 
different product environments and they are destined to different customer segments with very different 
needs. In order to observe such a textile and clothing chain, a case study is developed which seeks to 
identify the main time elements in the chain, and how it responds to the customer needs in the new scenario. 
The main objectives of our study include the modeling and measuring of the time elements in the chain in 
order to analyze the time based performance. The configuration and linkage of the chain in relation to their 
time response are studied. The practices in the chain, functions and their role in fulfilling customer demand 
are also studied. 
 
The study is conducted in a Portuguese textile and clothing chain involved globally in the activities of 
importing raw material, supplies and intermediate products to manufacture shirting cloth and shirts for their 
domestic and international customers. The chain has positioned their products for specific customer 
segments which are discussed in the later sections. It is working successfully for a couple of decades in 
fulfilling the needs of those segments.  
 
Our findings are presented in following sections in the development of chain configuration and in the results; 
later the recommendations and conclusion are presented. The main structure of the paper includes sections 
on methodology, supply chain structure, identification and analysis of specific product flows, and 
conclusions.  
 
2. Methodology 
 
The case study is exploratory in nature and it analysis the time elements present in the textile and clothing 
chain. The methodology is based on the concepts of the Tersine and Hummingbird [3]. It follows the study of 
material and information flows, separation of time elements in the chain and their measurement and analysis 
which identifies the main areas of time waste and helps in reducing these. It is meant for gaining control over 
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the time elements in the Supply-Production-Distribution (SPD) chain, which is started with separating them 
for the internal functions of the chain and the outsourced links. Our conceptualization of the above 
methodology is presented in figure 1. 
 

Figure 1. Study Structure 

 
 
Tersine and Hummingbird [3] divided the time elements under different product environment (engineer-to-
order, make-to-order, assemble-to-order and make-to-stock). Under this product environment the time 
elements include design/development, procurement, production and distribution. Thus the control of these 
elements is subject to product environment in which a firm operates. Another important aspect of the above 
product environments (-to-order and -to-stock) is that they provide decoupling points in the SPD chain 
segments and allow them to behave with anticipative and reactive responses to the customer requirements 
(Hoekstra and Romme [4] mentioned by Fleischmann and Myer [5]).  These decoupling points help to model 
SPD chains to fill the gaps of time, space, quantity, variety, information and quality which are present in the 
supply, production and consumption sides discussed in [2] and [3].  
 
The product environment of the chain segment is identified first and the process flows are linked to those 
product environments. The process linkages of internal and outsourced functions is developed and their 
expected lead times are identified to study the overall time performance of the chain. To conduct the study 
two main strategies were adopted; one was to observe all the functions and processes during the actual flow 
of a specific order through the chain and the other was to conduct the detailed non-structured interviews and 
open-discussions with the managers of the functions. In the observation phase, the author observed the 
activities performed in a Capable-to-Promise (CTP) order fulfillment process on the internal links of the chain, 
shown in figure 6. The activities in the order fulfillment process included order receiving and acceptance, 
planning, raw material sourcing/reservation, dyeing of yarn, preparation for weaving, mounting in weaving, 
weaving, inspection, finishing and shipment to customer. 
 
In the interviews and open-discussions, main target group included the managers of logistics, technical 
design (Debuxo), planning, yarn store, preparation, mounting, weaving, cloth inspection, cloth store, 
information system and creation. The main focus was on the functioning of the operations, their management 
structures and linkage to other functions and the expected response times. Those characteristics of the 
chain activities were also studied in the observation strategy described above and from the structure of the 
information system. Thus the linkages of segments and configuration of the chain were developed from three 
different dimensions which included the observation on the actual product flow, the understanding of 
managers and the structure on the information system.  
 
Textile and Clothing Chain of Portugal (A Case Study) 
 
Somelos Fabrics is a textile manufacturing company which produces the shirting fabric. The company is 
owned by a vertical chain which mainly produces textile and clothing products and also develops production 
planning and control software for the industry. Most of the facilities of the chain are located in the north of 
Portugal. 
 

i. Configuration of the Supply-Production-Distribution/Delivery Chain 
 
The overall chain includes the activities of yarn and fabric manufacturing, dyeing and finishing and garment 
manufacturing. Based on the typology of the supply chains of Myer et al. [6], Fleischmann and Myer [5] 
discussed the attributes of supply chains, which are grouped into functional and structural categories. The 
functional attributes define the characteristics of functions and the structural attributes describe the 
characteristics of their linkage with other entities. The functional and structural attributes of the chain for 
Somelos Fabrics are presented in the table 1. 
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Table1. Textile and Clothing Supply Chain of Somelos 

 
Category Attributes Existence in the Chain 

Functional 

Procurement Type 

Products procured Standard and Specific 
Sourcing type Multiple 

Supplier lead time Long and Reliable 
Number of raw materials Many 

Materials’ life cycle Several years 

Production Type 

Organization of the production process Job shop 
Repetition of operations No repetition 

Changeover characteristics Sequence dependent setup times 
Bottlenecks in production Known bottlenecks/Low influence 

Working time flexibility Low 
Distribution Type Distribution structure Single Stage 

Sales Type 

Products being sold Standard/customized 
Products’ life cycle Few months 

Shelf lives Stable 
Bill of materials Divergent 

Seasonal demand patterns Highly seasonal 
Structural 

Topography of a SC 
Network structure Mixture 

Location of the decoupling point(s) Make-to-Order; Deliver-to-order 
Major constraints Design Change Capacity in Weaving  (Mounting) 

Integration and coordination Legal position Inter- and intra-organizational 
Control over suppliers High 

 
Supply/Sourcing Strategy 
 
The yarn supplies are sourced in Asia, North Africa and in country; the accessories and equipment are 
purchased in Europe and Asia. The sourcing strategy is based on source-to-stock as company sources 
many standard products from multiple suppliers with long and reliable lead times; the life cycle of raw 
materials is mostly many months or years. In special cases, yarn is purchased from the national yarn 
manufacturing facility of the chain.  
 
Production Strategy 
 
The production is mainly based on two strategies which include collection development and production of 
standard products. Summer and winter collections are developed a year in advance, presented in national 
and international clothing fairs to attract the customer orders from clothing companies. Standard products 
are mainly produced during low demand seasons in grey form which are dyed and finished later and 
seasonal products are produced near or during seasons when the seasonal trends are clear. Thus the 
production is leveled out for low and higher demand seasons for standard and seasonal products. Thus the 
overall productions strategy is to produce standard products and collections with produce-to-stock or 
produce-to-present in non-season periods of the year and focus on the seasonal products near and during 
seasons with produce-to-order strategy. The main product themes of the collection are presented in table 2.  

 
Table 2. Product Themes 

 
Classic It is mainly destined for the customer groups of executives and office shirting and tie cloth of higher price products. 
Casual The customer group in focus is the casual city life. The product price range includes medium and higher products. 
Club The products are mainly for youth customer segment, sport style is utilized in the designs.  

Stretch The products are mainly focused for the ladies group as they offer softer feel.  
Some products are also developed for classic for male customers. 

 
Collection Development 
 
The development of collections starts as early as one year ahead in February/October for next year´s 
summer/winter seasons. The main inputs for the collection process are forecasts of trends and tendencies, 
advice of the design consultant for different product lines and historical sales data. A collection normally 
consists of around 1500 designs; half of that is based on new trends and others are based on popular 
designs of last season. Most of the fabrics are produced from dyed yarns and others are dyed in piece. 
 
Delivery/Distribution Strategy 
 
Customer segments in Portugal, Europe, Central and South America are focused by the chain. The products 
are delivered through own transport, national and European carriers and air-delivery services. The 
delivery/distribution operation of the company is a single-stage process without any distribution center. 
 

ii. Information and Material Flow 
 
The commercial is the outer link of the company, which receives customer enquiries and enters the client 
orders into the system. It consults customer to define their needs including design and delivery times. When 
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the needs are defined, the orders are entered into the system to check their fulfillment feasibility under 
Available-to-Promise (ATP) and Capable-to-Promise (CTP). 
 

 
 

Figure 2. Flow of Material and Information in the Order Fulfillment Process 
 
As presented in Fig. 2, when the fabric is available in stock, orders are processed under ATP and deliveries 
are arranged through logistics. In case of CTP, production orders are issued to initiate subsequent planning, 
preparation, production and delivery etc. This way, the ATP orders penetrate to logistics and cloth store to 
fulfill the customer order within couple of days or on the same day. While the CTP orders go through 
planning and yarn store to check availability of production capacity and raw material; after finalizing the 
available delivery dates from customers, make-to-order process is followed. The checking of raw material 
through yarn store under CTP for availability of required shades of yarn in required quantity helps to 
decrease the yarn dyeing times as sometimes different dyeing lots can be utilized within same production 
order. Yarn dyeing, weaving and finishing each takes two weeks and six weeks in total.  Sometimes different 
types of finishes are needed which are not available in the Finishing for which outside finishing services are 
utilized which increases the order fulfillment time by two more weeks. Thus the overall delivery time expands 
from eight to ten weeks under CTP order fulfillment.  
 
The information system of the company is developed to monitor the flow of the orders through all the 
functions of Somelos Fabrics. It is not linked to other segments of the chain like yarn manufacturing, dyeing, 
finishing and garment manufacturing. It also facilitates the planning, management and information sharing in 
the organization. Other aspects of the information system are covered in the following sections.  
 

iii. Functioning of the Chain: Planning , Information and Management Systems  
 
It operates through planning function which is responsible for the induction of all customer orders into the 
process and their control in production. Once the production phase is completed, the logistics and 
commercial take control of the shipment/delivery process. The process of fabric manufacturing is separated 
into the preparation and main production segments. Yarn store is responsible for yarn stock and availability; 
all the supplies of yarn are based on the production plans of the planning department which are updated 
regularly for the main production in weaving. Winding, warping, slashing, drawing-in, knotting and mounting 
operations schedule their plans to meet the starting date in weaving thus they react to feed the production at 
weaving. The mounting and drawing-in processes are the main capacity bottlenecks especially during high 
design changes and collection development phase.  
 
Planning function controls the flow of orders and information in the production through production planning 
and monitoring program GPAC which is developed internally. The capacities of all the main functions are 
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taken into consideration whenever planning for orders for certain dates. Preparation processes have slack 
capacity to cope with the varying natures of workloads under different production cycles, collection 
development and high changing periods of the year. Planning function also reacts in case of any deviations 
from the developed production plans. After the CTP status of orders is established, they are inducted into the 
system which can be accessed by all management functions. Most of the functions in Somelos Fabrics 
update the information for the starting and finishing of their respective tasks. Thus the progress of the orders 
can be monitored in all stages of order fulfillment. The production planning program serves as an information 
and decision tool in the Somelos Fabric management process. Other means for information sharing and 
communication also exist including written communication, face-to-face and telephone conversation etc. as 
the management practices are not standardized yet in the system. 
 

iv. Time Elements in Order Fulfillment Process  
 
The company operates with two main production strategies of make-to-stock and make-to-order. In the 
make-to-order situation, the customer order has to penetrate in the chain through most of the segments 
under a CTP order fulfillment. On the other hand, the make-to-stock strategy is focused to two different 
categories including standard products and the running popular designs. Standard products keep production 
running during demand shortage periods whereas made-to-stock the popular designs give economies of 
scale in production and shorter order fulfillment periods. Most of the orders are based on yarn-dyed and 
piece-dyed fabrics.  
 
The most rapid order fulfillment lies under ATP as shown in figure 3. The received customer enquiry is 
checked against the available stock in the cloth store and demand is fulfilled through logistics and 
shipment/delivery functions which are controlled by logistics and cloth store jointly. 
 

Figure 3. ATP Order Fulfillment  Figure 4. CTP Order Fulfillment for Yarn Dyed Fabrics 

 
 

Order fulfillment under CTP is more complicated. After defining the customer needs, the orders are inducted 
into the production process. The CTP order fulfillment for yarn-dyed fabric is presented in figure 4. 
 
3. Results 
 
The time for different activities in the chain under CTP order flow for dyed yarn fabrics is measured from their 
completion dates. The time in days for orders from their receiving to shipment is shown in table 3. Here the 
transportation time for delivery is not available which can further extend the order fulfillment in case of long 
delivery distances. 

 
Table 3. Main Elements of Time in CTP Order Fulfillment for Yarn Dyed Fabric  

 
Orders XXX5786 XXX5715 XXX4045 XXX4655 XXX4245 

Order Length (Meters) 360+360+480+360 720+480 240+420 1140+1200+540+360+ 
365+420+840+480+420+420 540+360 

Time Elements Completion Time in Days 
O. Received to Planning 0 to 3 0 to 2 0 to 14 0 to 15 0 to 2 

O. Received to Start Preparation 19 to 24 22 to 25 30 to 31 35 to 50 31 to 34 
O. Received to Start Production 24 to 31 25 to 31 41 to 44 38 to 56 42 to 45 
O. Received to End Production 26 to 33 30 to 37 44 to 49 45 to 59 45 to 49 

O. Received to Finishing 55 58 to 59 66 60 to 73 58 to 64 
O. Received to Shipment 55 59 66 73 64 

 
The time shares of activities in the order fulfillment process are shown in figures 5 and 6. 
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Figure 6. Activity Share on Individual Time 

 
 

Figure 5. Activity Share on Cumulative Time 
 
The main elements in the order fulfillment include order receiving to planning, yarn processing, warp 
preparation, cloth production, cloth finishing and shipment.  In yarn dyed fabric flow, the highest time shares 
are occupied by the external links of the chain which include yarn dyeing and cloth finishing. Processing 
times are fixed in those links and are not based on the work content of orders. The main reduction of the 
time should lie on those links which can contribute a lot when focusing on the time based competition 
scenario. The highest time share in the internal link is for warp preparation (10 to 20 %) which needs further 
evaluation. The preparation is configured to meet the production dates in weaving; this reactive functioning 
of the preparatory processes needs to be analyzed further to identify the means of reduction in time or 
increase the order flow. The flow of orders for piece dyed and grey fabrics also need further analysis for 
identifying areas of reducing time wastes in those product flows. 
 
4. Conclusion 
 
The competitive options which are being utilized by the chain include design versatility and quality. The 
competitive position of the chain can be strengthened by adopting the time as a complementary competitive 
option in the marketing strategies. Important areas which will contribute in reducing the overall time exists on 
its external links of yarn dyeing and cloth finishing. The evaluation of production efficiencies under different 
production cycles will further identify areas for improving the time based performance. The management 
process in the chain is passing through change. Advance information and management systems are 
inducted into the system to facilitate the new competitive scenario but effective utilization of those systems is 
a difficult objective. Systems need flexibility to perform according to the needs of changing production cycles 
in different seasons and this flexibility is limited in our case. The company has its own historically developed 
organizational culture, the changeover of trained labor affects the system efficiency and collectively they 
offer major constraints to the time based competitiveness in the chain.  
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