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ABSTRACT  
 
Mass customization is a new approach to manufacturing and providing services that is 
revolutionizing business and mainly in textile and apparel field.  
How can we model the mass customization level?  In this study we will present a review of the 
mass customization concept in textile and apparel field, and some key success factors such as 
modular product design. 
It presents also a framework, aiming to develop the mass customization for textile and apparel 
industries, by reviewing and modeling the mass customization strategy by assessing the mass 
production level and the co-design experience level and by presenting some scales to classify the 
mass customization level. 
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1. INTRODUCTION  
 
 
Individual customer needs are most obviously met in mass customization. This strategy is designed to specifically 
respond to two inherently contradictory competitive priorities - low price and high-customization. It is becoming more 
established in the textile industry as a response to ever-growing competition from low-cost economies and growth in 
demand for personalization. 
Although the industries that practice mass customisation are not entirely successful in maintaining a low inventory and 
satisfying all their consumers, modeling and new advancements in manufacturing technology will allow mass 
customisation to be more ideal for both manufacturers and consumers. So, mass customization involves customers more 
than mass production.  
For the example of textile and apparel industries, consumers and retailers help in the design process by selecting garment 
details, fabrics or size measurements for clothing items. 
Some surveys tried to explore the links between mass customization and sustainability, such as Thomas and al. that 
concluded that there are indeed many elements of mass customization which can influence the environmental 
sustainability of a product if it is compared to a similar mass produced product  [12]. 
Finally to implement mass customization in apparel industries we need to review and model the customization process 
and to develop appropriate models and scales for assessing “mass customization” aspects of the strategy. 
 
2. MATERIAL  

2.1 Review of mass Customization’s concept 



 

 

 
The concept of mass Customization was first proposed by Stan Davis in 1989. Davis studied Time, Space and 
Mass and mentioned about the business strategy that focused on quick response that was the origin of the 
concept “Any time and Any Place/Anywhere”. Later, this concept was continued by B. Joseph Pine  [1] he 
recommended a concept of perceiving two bipolar things between the large amount of production and the 
response to particular individuals.  
Piller  [2] defines mass customization as, “Customer co-design process of products and services, which meet the 
needs of each individual customer with regard to certain product features. All operations are performed within a 
fixed solution space, characterized by stable but still flexible and responsive processes. As a result, the costs 
associated with customization allow for a price level that does not imply a switch in an upper market Segment.” 
Tseng and Jiao [1] define mass customization as, “technologies and systems that deliver goods and services that 
meet individual customer’s needs with near mass production efficiencies.”  
Pine introduces a model called “Feedback Loop” [1] In effect the chain bends around to become a loop with 
customers as integral part of it, creating and becoming prosumers, producers and consumers at the same time. 
Within this loop manufacturers and prosumers communicate interactively. 
Kumar in 2004, presents the mass customization process in different steps as follow [14]: 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Fig.1  process for mass customization starting from customer co-design until the delivery of the customized 
product works [14] 
 
 

2.2 Mass Customisation in textile and apparel industries 

 
One of the first industry sectors to bring mass customisation to the end user is the textile and apparel industry. 
Mass customisation can be seen as a hybrid of mass production and customisation [3]. This system, like mass 
production, serves a large market with low cost products. By applying additional technology, the manufacturer 
is able to respond to consumer drives for custom garments. In order to implement mass customisations, it is 
necessary to implement technologies such as a flexible manufacturing system, computer-integrated 
manufacturing, computer-aided design or advanced computer technology [4]  
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Fig. 2. Mass customization : a hybrid of mass production and customisation [5]  
 
Mass Customisation for apparel can be positioned into three main categories including personalization, fit and 
design. For personalization, products are customized for consumer individual needs. Personalized body 
measurements and specifications are supplied to the manufacturing process to be individually made to meet the 
customer selection, e. g. color, fabric, construction, accessories, thread,…  
According to Anderson-Connell, Brannon, Ulrich, and Marshall  [5], consumer interests in customizing apparel 
include changing design options and personal fit with the aid of well-trained assistant which they called co-
design. They found fit to be a critical issue in apparel mass customization.  Anderson-Connell, Brannon, Ulrich, 
Marshall, and Staples created a model of mass customization for the apparel industry 
Lee and Chen [4] described how apparel industries practice mass customization based on the concept of mass 
customisation defined by Pine [1]. They discussed technologies such as “smart card”, “body scanner”, and 
information collection. The precise measurements of individual consumers are required to customize apparel 
product and a consumer is able to be measured by hand, by body scanner, or by video camera. Then, these 
measurements are  extended  into the system which consequently adjusts the size of matching points on the 
pattern prototype [4]. They explained that apparel found new niche markets for the made-to-measure garment 
and mass customization became a broad trend for apparel industry production and retail [4].   
Furthermore, mass customization requires customer interaction and indeed, customer co-design at the time of 
ordering the product. Thus, a product produced with the mass customization strategy in place commands a 
much higher customer satisfaction and, in many cases, happy customers act as ambassadors promoting the 
company product and practices. We conclude that mass customization improves a firm’s performance on all 
five priorities—price, quality, flexibility, delivery, and service—simultaneously.  
Lee and Chen [4] described how apparel industries practice mass customization based on the concept of mass 
customisation defined by Pine [6]. Lee and Chen [4], explained that apparel industries with the manufacturing 
concepts such “Just-in –Time” or “Quick Response” found new niche markets for the made-to-measure garment 
and mass customization became a broad trend for apparel industry production and retail.They presented a model 
explaining the effect of mass customization on the apparel industry. In clothing companies, mass customization 
begins in retail store where a line ready-to-wear is provided along with mass customization services [4]. 

 
2.2 Options process developed in customized textile product 



 

 

Fiore, Lee, Kunz, and Campbell [7] described two important options in mass customization are body scanning 
for better fit and co-design for a unique design. In co-design the customer, generally with the aid of CAD 
technology and/or professional assistance, compiles an individualized product design from a company’s style, 
fabric, color, surface design and size alternatives [7]. 
In co-design the customer compiles an individualized product design from a company’s style, fabric, color, 
surface design and size alternatives [7]. 
In apparel industries, the customer also has the opportunity to choose the garment design and any style changes 
from a menu of offerings, along with the fabric and colour. Design simulation and 3D colour mapping all come 
into play here since they allow the customer to view a virtual copy of the garment before the order is placed. 
Besides, testing styles and fabrics with retail customers during the pre-season provides valuable information 
used to plan (or mass customize) production. Basic styles and styles identified by retailers for which an apparel 
producer is certain to get orders can be produced early in the season.  
The digital information and new technology in the process of manufacturing will develop customized apparel 
with four options : “expanded selection/search”, “design option”, “co-design”, and “total custom”. In the 
“expanded search”, a customer is able to access various manufacturers’ product lines through intelligent search 
capabilities. In the “design option”, the customer is able select from manufacturer/retailer’s designs, sizing, 
style options, style details, color and fabric.  “Co-design” offers additional personal fit through the ad design 
manager, based on the “design option choices”. Finally in “Total Custom”, the customer communicates his or 
her own designs to manufacturers or retailers in a digital format [8] 
Anderson et al. [5] present a model of the effects of mass customisation in the apparel industry, they indicated 
that digital information and new technology in the process of manufacturing will develop customised apparel 
with the four previous options. 

 
 
 
 
 
 
Fig. 3. Possible effects of mass customisation in the apparel industry Anderson et al. [5] 
 
In the production process of apparel industries, mass customization strategies can be used at any of the six 
following stages. 
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Fig. 4. Customer involvement in the stage of the apparel production process 
 
Mass customization allows the consumer to modify a company product line to meet individualized design tastes 
or fit requirements. 
Finally, post-purchase adjustments can also be built into the product for customers to do it themselves. Higher 
tech suggests a future for creative post-purchase adjustments that could increase a firm’s competitiveness. So, 
there would be higher degree of mass customization involved like pocket type, buttons type, designing 
parameters and new fashion styles.  
Finally, many options can be involved in the mass customization for apparel industries and two mains factor 
affecting mass customization, which are the co-design experience and the mass production will be described, 
reviewed and assessed in the following parts. 
 
2.3 The co-design experience 

Mass customization requires an intense dialogue and collaboration between the company and the customer. 
Mass customization is characterized by the co-design experience. This is an interaction between the individual 
and the product during the design process allowing foster the development of solutions for consumers. 
According to Watcharapanyawong  and al. [9], the co-design: development of a product or service with the 
involvement of the customer or end user in the design process.  
Mass customization has advantages for both business and consumers by integrating co-design experience as a 
factor of innovation. Mass customization has advantages for both the brand and the consumer. The consumer 
pays the value of a product customized, and also to co-design experience. » 
The experience of co-design allows the user to participate in the creation of new models, control the design 
phase and check predefined range by the brand with the aim to develop creativity and promote primordially use 
and the attitude of the consumer. The interest to undertake a co-design approach is to take into account all the 
circumstances of practice for better anticipate the end use before the stage of technical development. 
This is a type of Mass Customization that emphasizes on Co-design sometimes called Customer Integration, 
aiming at adding values, exchanging or even problem solving for particular customers. The roles of relationship 
between firms and consumers belong to the companies themselves [5]  . Every section of organizations has to 
work together in order to help design a model, manage the production process and take responsibilities.  
 
3. MASS PRODUCTION 
The mass principle in the concept of mass customization then designates the mode of production. Indeed, it is 
an industrial and organizational strategy of differentiation by placing on the market of unique patterns, serially 
produced. Mass customization takes advantage of low unit production costs that characterizes mass production, 
while adopting a more flexible approach to individual customization.  
The mass customization need to respect cost, quality, and a manufacturing time aligned to those observed in a 
mass production. 
We will try to assess the mass production and the co-design experience to assess the mass customization level. 
3.1 Assessment of the level of mass customization 
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In order to assess the level of mass customization, we will propose a method to evaluate the following two 
variables: the level of mass production and the level of co-design experience. 
3.1.1 Assessment of mass production level 

In order to assess the production’s process of the customized textile product, we propose to classify the mass 
production level into the following three main types: 
- First Level, 100% completely mass production when we have all process in series 
- Second level,   middle mass production level when we have production process including some customized 
tasks 
- Third Level, low mass production level when production process with several customized tasks 
So the level of mass production decreases as the number of customized operations increases. We propose a 
scale (Scale 1) ranging from 0 to 1, which shows the level of mass production (I PM) as follows: 
- If the mode of production in series, with several custom tasks, so I PM tends to 0 
- If the mode of production is in series, including some custom tasks so I PM tends to 0.5 
- If the mode of production is completely in series, so I PM = 1 
 
    0                                                         0.5                                                  1    
 
 
 
 
 
 
 
Fig. 5. Scale 1: mass production level in a mass customization experience 
 
 
3.1.2  Assessment of the level of co-design experience 
The co-design experience depends on the customizations options defined by the company. These customization 
options vary depending on the product and customization means (online customization or manual). Therefore, 
we propose below a conceptual map, which defines possible customization options in apparel industries. 
 
 

 

 

 

 

 

 

 

 

 
 

Fig.6. Conceptual map with diverse customization options 
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To assess the level of co-design experience we can propose a scale (I co-design) according to the number of 
customization options (Scale 2). 
- If the customization options are limited, so I co-design tends to 0 
- If the customization options are diverse, so I co-design tends to 1 
      0                                                                     1 
 
 
 

 
 
 

Fig. 7. Scale 2: Level of co-design experience 
 
 
Therefore, if the number of customization options increases, the level of co-design experience also increases. 
3.1.3  Assessment of the level of mass customization 
Having defined a scale of the mass production level and an assessment of the level of co-design experience, we 
then deduce an overview of the level of mass customization, shown in the following figure, combining the two 
following variables: the level of co-design experience (x-axis) and the level of mass production (y-axis). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 8. The level of mass customization 
 
From the previous Figure, we can define different situation of mass customization according to the level of 
mass production and the level of co-design experience.  
First we start with the first case: When the level of co-design experience increases and the level of mass 
production decrease, in this case we talk about personalized customization. Indeed, increased customization 
options, such as inserting images and texts, mass production level is low and product cost increases 
consequently. 

Limited number of 
customized options  

            I co-design 
high number of 

customized options  
 

Level of co-design 
experience(Customized 

options’  Number) 

Mass production 
level (Customized 

tasks number) 

Adaptive 
Customisation  

Personalized 
Customisation  

 

High Level of mass 
customisation   

Low Level of Mass 
Customisation  



 

 

For the adaptive customization, the situation is achieved when the level of mass production increases and the 
number of customization options decreases. In this situation, the co-design experience is limited by the 
combination of the various components of the product. 
The third case, we see a customization that tends towards a high level. Thus, in order to converge to a high level 
of mass customization we need to increase both the level of mass production and the level of co-design 
experience. 
The last case is observed when mass production and co-design experience levels are low, so we cannot talk 
about mass customization. 
The increase in the production level mass is achievable through the restriction custom tasks performed, in order 
to benefit fully from a production series. Thus, the increase in the level of co-design experience translates into 
increased customization options 
However, and in order to satisfy a wide social spectrum, we propose to combine the internet customization, the 
choice we offer several customization options with manual customization. In this approach, we propose to 
divide the co-design experience into two parts: the first part is the one with mass production, hence the choice 
of color, texture, function and design will made by Web site. The second part, with customized tasks, we 
propose to set them manually by providing the necessary tools to perform these tasks (product kit). 
Then, we propose to decompose the product of elementary modules resulting in different designs. The 
advantage of this decomposition process is beneficial both for the company and the customer.  
 
3.2 Modularity and mass customization assessment 
A manufacturing process that responds to customers’ needs in the form of Mass Customization puts an 
emphasis on a variety of responses while all the prices are still maintained. As a result, most organizations are 
attempting to find out a solution that can be used as a perfect production system, which is flexible, and its 
production investment is as equal as the process of Mass Production, for example, Modularity system for Mass 
Customization proposed by J.H. Mikkola [10]. This systematic model also supported Mass Production as in the 
system, the production processes were classified into stages from the selection of raw materials until the 
combination of the whole products. 
Importantly, a designer has to clearly comprehend the complexity of each production stage, sometimes called 
“Modularization Function” so that the implementation of the production process could be as efficient as 
possible. 
Modularity in product design supported by stable, flexible, and modular processes is at the heart of a mass 
customization strategy for most companies. Such companies are those that sell a multi-feature, multi-functional 
product. Modularity allows calibration of the level of customization of the entire product with respect to each 
product feature/function. 
Modularity works can create a customized product on one hand and mass production efficiencies on the other.  
It is essential that modularity in product design will be integral to a mass customization strategy, especially for 
multi-feature, multi-functional products.  
A modular design of the product will have separate components for each function. Therefore, a customer could 
configure his product using any one of the options available for each function feature. In addition there may be 
a standard product that would be common in all variants. This means the customer will pick up some options 
available to configure his product. 
The mass customizations strategy allows efficiencies of mass production through distribution of demand over a 
few levels/options while allows high level of customization through modular design of products. 
In this context, we can define at least three types of mass customizers depending on the modularity: 

- 100% customization level and, therefore, have infinite modularity. These customizers thrive on their 
advanced technology  

- Middle mass customization through modularity due to the fact that their products are multi-featured, 
multi-functional, finite modularity,  

- Early mass customizers who have not yet gotten into modularity [1].  
Number of 
modules Infinite modularity finite modularity not modularity 



 

 

 
 
 
 
 

 
 
 

Fig.9.  Type of mass customization according to modularity 
 
Finally, technology remains a key to developing a profitable supply chain capable of bringing mass 
customization to consumers, the type of mass customization according to the number of modules depends also 
on the advanced used technology, such us 3D scanning for 100% customization level.     
Finally, companies can take different approaches to mass customisation. A basic range of products can be 
changed to meet individual needs, as is the case for made to measure garments, where mass customisation is 
treated as change in development. The other extreme is to offer a modular product range, which is configured to 
meet customer needs. 
 
4. CONCLUSION 
 

There are new designs coming up every day in apparels. With increasing customer base, the number of designs 
would multiply. Therefore, garment industries actors had to have a flexible manufacturing system which will 
take care of these parameters such as mass customization. 
We conclude that mass customization strategy is very attractive where economies of scale are used as leverage 
for reducing unit product cost. In other words, the true strategic and financial potential of mass customization 
strategy is available in those scenarios where technologies needed for 100% customization are not available or 
are prohibitively expensive. 
And, a successful application of mass customization strategy, when that is the case, would inevitably require 
modularity of product as an essential condition. 
Mass customization strategy offers across the board improvements in product differentiation so that a firm can 
compete better on price, quality, flexibility, delivery, and service. We suggested that mass customization 
strategy offers improved quality and agility through the production system design that was modular. 
Our study on the development of mass customization in apparel industries was done on different part. The first 
part is devoted to the study of mass customization concept, we have presented some factor affecting mass 
customization level like mass production level and co-design experience level. We proposed some scale related 
to the assessment of mass customization. 
The effects of mass customization benefit the consumer, retailer and the manufacturer 
Finally, customer co-design is the most fundamental aspect of mass customization, which differentiates it from 
other customization strategies. 
We believe that despite huge potential of the mass customization strategy to enhance a firm’s competitiveness, 
the research on the subject much remains to be done. 
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