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Though industrial exploitation of smart textile systems is still in its infancy, the technological implementation is increasing. This is the result of substantial research and development investments directed towards this emerging field. In order to stimulate the progress in smart textiles, emerging developments need to be identified and selectively strengthened. Hence, this issue reports on a three-dimensional roadmap on smart textiles. It aims at contributing to set future actions in research, education and technology development. Research activities and technological developments are mapped, barriers and drivers of technological, strategic and societal and economical origins are identified. Finally, recommendations are phrased on how to overcome barriers and to progress in the field of smart textiles.

Keywords: roadmap; smart textiles


This issue represents a roadmap report on smart textiles prepared in the framework of the European project Clevertex, which ended in spring 2008.

In general, the Clevertex project aimed at developing a master plan and framework for future actions in research, education and technology transfer in the field of smart textile materials in Europe for transforming the industry into a dynamic, innovative, knowledge-driven competitive and sustainable sector by 2015.

Moreover, the objectives were to map the possible future technological developments in the smart textile sector from a socioeconomic (non-technological) and technological perspectives, to prioritise these possible developments in the actual socioeconomic environment (technology foresight) and to identify needs, breakthroughs and bottlenecks in order to answer these developments. On a “macro-level”, the study contributes to the “new economics of science” where the allocation of resources is based on strategic considerations. The long-term foresight study aims at identifying research and scientific priority areas.

A well coordinated and focussed approach was needed, combining all potential contributors to scientific and technological development into a converging positive direction. This required a focussed effort in research and development, transfer of technology, education and training based on cooperation between industry, government and research centres. To do this in an efficient and effective way, four partners, being Institut Français du Textile et de l’Habillement (IFTH), Scientific and technical centre of the Belgian Textile industry (Centexbel), Technical University of Lodz/Poland and Ghent University, were working together. Five industrial partners from Europe, namely Nota (Greece), Alcatel (France), Smartex (Italy), Andixen (France) and Bonfort (Belgium), supported the research institutions. Above that, the European textile and clothing association (EURATEX) assisted the consortium with their skills and expertise in performing foresight studies in the area of information technologies for the textiles and clothing industry.
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1.  Introduction


The textile and clothing industry in Europe has already faced a structural change for decades. The relocation of production facilities to low-wage countries and increasingly fierce global competition characterise this situation. Nevertheless, the textile and clothing industry still presents one major industrial sector and is therefore still of major importance for the social and economic welfare in Europe.

The three main activities in this industry are clothing (46% of the total production), home and interior textiles (32% of the total production) and technical textiles (22% of the total production) as shown in Figure 1 [1].


To preserve its leading role in the global market, the focus in Europe is increasingly directed on creative fashion design, quality, innovation and re-organisation in manufacturing as well as vertical integration and consumer brand building. The removal of import quotas in 2005 for textile products due to the liberalisation of industrial nations’ markets enhances even more the necessity for the industry to differentiate itself.

Differentiation is possible by specialising on the products’ quality and functionality as well as on the flexibility and quick response of the services rather than on the price alone. The necessary precondition to achieve this goal is the deployment of the latest research results and active research in smart textiles, a field ranging from materials science, textile engineering, chemistry and electronics to informatics by a highly qualified workforce (Figure 2). It will further require applied research at long-, mid- and short-term levels to transfer the technology to companies which must adapt the knowledge and consequently bring new and value-added products to the market.


The trend towards differentiation is additionally supported by the constant decline of consumer income spent on clothing and textiles for home decoration. Consumers’ preferences gained in the field of healthcare, well-being and sports activities as well as performance and protective equipment, which resulted in increasing profits of clothing sectors like outdoor and sportswear, protective clothing and work wear. During past years many new enterprises specialising in niche markets in the field of innovative and functionalised textiles and clothing have appeared. They achieved competitiveness by exploiting the opportunities of new and innovative materials and non-conventional textile applications [2].



[image: Image]

Figure 1. Main activities of the textile industry; clothing represents the largest branch, followed by the interior textile sector. The technical textile market has the lowest production (data taken from [1]).
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Figure 2. Converging different disciplines to develop smart textiles.




This document aims at contributing to the economic and social progress of the textile and clothing sector, by identifying areas of research in smart textiles that can have a direct and positive impact on the health and living conditions of the society.

Against this background, the present issue aims at providing a plan to bring smart textiles to the forefront of value-added textile products. The document provides an opportunity to set a direction for future research and technological development and to determine the priorities of research and product development plans in research organisations, industry and policy decision makers.



1.1.  Vision


We live in a knowledge-driven society that faces an increasing impact of science and technology on all aspects of life through products and services, and consumer needs. The field of smart textiles is not yet a discrete area; it is more an interdisciplinary subject incorporating science, technology, design and human sciences, and its future lies in the potential of combining different technologies. The convergence of textiles and electronics can be exemplarily pointed out for the development of a smart material, which is capable of accomplishing a wide spectrum of functions found in rigid and inflexible electronic products today. Smart textiles could serve as a mean to increase the well-being of society and they might lead to important savings on the health budget. Moreover, they could increase consumption, as they are not only a high-value product but also an immaterial concept that satisfies the consumer needs and demands such as creativity and emotional fulfilment.

In other words the successful introduction and application of smart textiles will allow the production of new generations of innovative and high value-added textile products. Smart textiles will yet be affordable, possible to adapt and benefit a sustainable and competitive textile industry development.




1.2.  Methodology for roadmapping


The following paragraphs give an insight into the common roadmap methodology applied by various individual companies and whole research and business sectors. The structure of this roadmap is described as follows.



1.2.1.  What is a roadmap?


In general, a “road map” is a layout of paths and routes for travellers to show the direction and proximity in a geographical area.

Recently, the term “roadmap”, has become a popular synonym for a strategy or a project plan. It has been used in industry, government and the scientific world to portray the structural relationships between science, technology and applications by roughly planning different steps to follow over a perennial period of time. Thus, they are used as decision aids to improve coordination of activities and resources in increasingly complex and uncertain environments.

So far, an overall valid definition of a “roadmap” does not exist. It was first coined by Motorola in the 1970s and it was Robert Galvin, former chairman of the board of directors for Motorola, who offered a first definition in the late 1990s [3]:


A “roadmap” is an extended look at the future of a chosen field of inquiry composed from the collective knowledge and imagination of the brightest drivers of change in that field. “Roadmaps” communicate visions, attract resources from business and government, stimulate investigations, and monitor progress. They become the inventory of possibilities for a particular field.
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