POLITECNICO DI TORINO
Repository ISTITUZIONALE

Supporting product development in the textile industry through the use of a product lifecycle
management approach: a preliminary set of guidelines

Original

Supporting product development in the textile industry through the use of a product lifecycle management approach: a
preliminary set of guidelines / Vezzetti, Enrico; Marco, Alemanni; Javier, Macheda. - In: INTERNATIONAL JOURNAL,
ADVANCED MANUFACTURING TECHNOLOGY. - ISSN 0268-3768. - 79:9(2015), pp. 1493-1504. [10.1007/s00170-
015-6926-4]

Availability:
This version is available at: 11583/2593356 since:

Publisher:
Springer

Published
DOI:10.1007/s00170-015-6926-4

Terms of use:

This article is made available under terms and conditions as specified in the corresponding bibliographic description in
the repository

Publisher copyright
Springer postprint/Author's Accepted Manuscript

This version of the article has been accepted for publication, after peer review (when applicable) and is subject to
Springer Nature’'s AM terms of use, but is not the Version of Record and does not reflect post-acceptance improvements,
or any corrections. The Version of Record is available online at: http://dx.doi.org/10.1007/s00170-015-6926-4

(Article begins on next page)

10 May 2024



SUPPORTING PRODUCT DEVELOPMENT IN THE TEXTILE INDUSTRY THROUGH THE USE OF A
PRODUCT LIFECYCLE MANAGEMENT APPROACH: A PRELIMANARY SET OF GUIDELINES

Enrico Vezzetti@, Marco Alemanni®), Javier Macheda(
@Dipartimento di Ingegneria Gestionale e della Produzione
Politecnico di Torino, Italy
enrico.vezzetti@polito.it
() Maneat s.r.l,, Italy

marco.alemanni@maneat.it

Abstract

Product Lifecycle Management (PLM) is in some segments, such in the Aerospace and Defence
(A&D) and Automotive fields, a well known business approach to support Product Development. However,
while these markets recognize the power of PLM, others, such as Textile, which searches for more
performing solutions to meet the new globalized market competitiveness, still need to take the first steps
towards a better understanding of how a PLM strategy could support their businesses.

For this reason, this paper aims to provide a roadmap about where an how PLM could support the
development of Textile products, in particular those ones that should be quickly innovated in order to
answer to the volatile customers' demand (Fast Fashion scenario), adopting a user-centred approach.
Starting from a rigorous formalisation of the textile New Product Introduction process (NPI), weaknesses
and strengths have been then formalised via the involvement of NPI stakeholders catching and analysing
their needs as users/actors (IDEFO0). This set of requirements has been then correlated with the PLM
features, through the use of Quality Function Deployment (QFD), in order to define a set of guidelines
describing for each NPI process how PLM features could be linked and which benefits could be obtained
with this link.

These guidelines could help Textile companies to have a clearer idea of the advantages that could
be obtained through the adoption of the PLM approach. Hence, the proposed methodology is able to
provide to the company with a quantification of the impact of the PLM features on its processes. Moreover,
it could support Vendors to provide their solutions with more tailored features.

Keywords: Product Lifecycle Management, Textile, Fast Fashion, Quality Function Deployment

1.0 Introduction

Aerospace and Defence as well as Automotive companies are well aware of the fact that it is
currently impossible to survive or acquire new market segments without a proper organizational strategy
oriented towards product lifecycle [1,2]. Thus, together with an organizational approach, it is necessary to
adopt the right methodologies and tools. PLM [3,4] is a suitable answer. The synergy between right
methodologies, tools, and business organization is the only way to develop complex systems (aircrafts,
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cars,...). In a “mass customization” scenario, the presence of highly complex products with several possible
configurations and the need to maintain reduced cost can only be achieved through a product lifecycle-
oriented approach.

Even though adopting a PLM strategy is a non-trivial choice [5,6], it is a key technology for
simplifying the early entry of companies into the market, in terms of planning, organisation, management,
measurement, and delivery of new products or services in a much faster, better, cheaper, and integrated
way [7].

Efficient management of multiple products that satisfy the needs of multiple disciplines is an
important issue that PLM is able to address in order to support product innovation by reducing all those
processes that cause product data redundancy due to the different needs of each specific enterprise
[8,9,10].

However, although PLM has reached a high level of maturity in the Aerospace and Defence field, as
its advantages are already well known and structured guidelines and frameworks have been provided in
this context [11,12], the situation looks much more fragile in other industrial fields, characterized by
complex products.

While in the Aerospace and Automotive sectors companies deal with New Product Development
(NPD), where the core business concept is that of ‘developing’ new products with a focus on the R&D and
design phases, in the textile industry the NPD concept is replaced by New Product (collection) Introduction
(NPI) [13]. This term is used to underline the fact that the key factors in this sector are time to market and
quality of the garments. The main phases that generate the NPI process are: planning, product design and
development, material and colour development, sourcing, and quality and compliance assurance. The
abovementioned phases should be carried on by following a concurrent engineering approach. The co-
existence of several simultaneous tasks is cumbersome, as the outcome of one action influences the results
of another. Hence, the players should constantly be up-to-date about the ongoing activities they are
involved in [14,15]. Like every other industry, the final good may be produced through in-house or
outsourcing methodologies [16]. In both cases the main company is in charge of material procurement; its
aim is to guarantee a high quality of the final product. In the ‘outsourcing’ case, the material is selected,
purchased, shipped to production factories, and then the garment is brought back and sold.

Within this scenario, in the last few decades, certain companies such as Benetton, H&M, and Zara
have revolutionized the sector by adopting the so-called ‘fast fashion’ philosophy, in which retailers
prepare their production in a few weeks time only, instead of the standard six months [13]. The concept of
fast fashion was born in Europe to meet teenagers’ and young adults’ desire to have trendy, short-cycle,
and relatively inexpensive clothes, and to buy from small retail shops and boutiques [17].

While in the past the textile domain was characterized by small and medium companies with a
different product lifecycle, able to guarantee higher net margin, at present the scenario is completely
changed. Nowadays companies face shorter product lifecycles with reduced net margin that obliges them
to control the core processes (portfolio management, project management, production planning,
knowledge reuse, ...) through the adoption of proper and tailored methodologies and tools for exploiting
their best knowledge [18].

Companies in the textile industry are currently attempting to adopt the best practices implemented
by the abovementioned brands in order to be able to reduce the lead time of their production. In other
words, to shorten time to market (TTM). “In the fast-paced world of textile retailing, nothing seems more
important than TTM” (Michael Weiss, CEO of Express). In the textile industry, companies are working on
developing new products on the market at an increasing pace. Rapid changes in customers’ preferences
and fierce competition between rivals have encouraged suppliers to reduce their lead times for new and
trendy products. The activities aimed to accomplish these tasks have become more and more complex due
to globalization, as the number of possibilities to be chosen has increased, together with the need for more

2



specific materials and products. In short, as John Thorbeck, CEO of Supply Chain, said, ‘Zara has proven that
speed and flexibility matter more than pure price’ [19].

To achieve this aim, Textile companies adopt approaches such as Agile [20] and Quick Response
[21] to meet the continuously-changing customers’ demands to reduce TTM to the shortest time period.
However, those solutions such as Collaborative Demand Management and specific Enterprise Resource
Planning (ERP) are ‘stand-alone’. As a consequence, firms lack all the collaborative features which provide
the right data to the right user at the right time. This is only achievable by embedding integrated solutions
that, more than the vertical IT stand-alone tools, can provide collaborative features. These are necessary
for supporting data sharing along the entire product lifecycle and consequently also for maintaining the
whole company process under control. This could be gained through the adoption of a PLM strategy, but it
seems [18] that the actual PLM solutions present inappropriate elements that do not boost textile
companies to approach this strategy. As a consequence, a rigorous scientific methodology is due, able to
capture the latent needs of Textile New Product Introduction and to further map them with the main PLM
processes/features.

The paper is structured as follows. Section 1.1 offers a review of technical literature on textile
domain innovation tools and methodologies. Section 2.0 provides a description of the scientific
methodology employed (Section 2.1) to analyse the NPI latent needs, together with details of the PLM
features (Section 2.2). Results are discussed in Section 3.0 by providing a preliminary set of guidelines.
Section 4.0 concludes the study.

1.1 Technical Literature Background

As far as all these elements are concerned, the Textile scenario looks not so different from the
Automotive or Aerospace fields, where PLM represents a powerful tool to be used to support complex
systems, as the fast fashion is [22]. Some papers have dealt with the adoption of specific vertical tools and
solutions to support product development. Literature is exhaustive, but only in specific fields. In other
words, a paper is currently missing which provides an independent study for supporting the integration of
collaborative tools and methods within the new textile scenario (fast-fashion) based on user-centred
approaches and aimed at catching also latent needs of NPI. A single specimen per typology of paper is
reported in the following paragraph, which can be divided (in the order they have been reported) into:
Vendor-oriented papers, which underline the technical features of PLM solutions; customer-oriented
articles, which analyse the problems that firms face and suggests how to solve them; generic contributions
concerning PLM and Apparel which lack scientific methodologies; specific works focused on a single issue
and not covering the whole set of problems; white papers of vendors, which promote functionalities. Here,
no white paper has been described, as it is not an aim of this paper to promote a specific PLM. A brief
synthesis of the findings now follows.

The AMR Research Report [23] aims to show PLM functionalities within the Apparel, Footwear, and
Soft Goods industries and to demonstrate, with specific key metrics, the benefits achieved by companies
that had invested in PLM software. On the one hand, an exhaustive analysis is conducted of the
potentialities of a generic PLM solution and of the differences among different PLM vendors; on the other
hand, customers’ requirements are not taken into consideration, nor even where and when those PLM
functionalities play a role across the product development phase. The report by the Aberdeen Group [24]
provides guidance on approaches which had been adopted by successful Textile companies in order to
improve operations from concept to delivery for apparel and footwear products. Although it includes
several business cases and is customer-oriented, an analysis of the PLM functionalities and how these meet
clients’ requirements are missing aspects of this contribution. The Kurt Salomon Associate [25] paper helps
firms understand the importance of a PLM approach and how to implement it. However, because the
analysis is conducted in a generic and philosophical way, it completely lacks a scientific methodology and it
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is vague about both customer and vendor sides. Another contribution [26] focuses on showing the different
supply chain strategies that Apparel companies can adopt. As the title shows, it is focused on a specific
argument and does not cover the whole set of problems that Apparel firms have to face.

2.0 Methodology

The aim of this paper is to provide a clear and objective picture of where and how the use of PLM
approach in the Textile world could be helpful.

In order to succeed in this goal, the first step is to capture what NPI processes need. To reach this
aim and especially to formalise the latent needs of processes of textile companies, it is necessary to involve
a user-centred approach. Thus, a study of textile NPI stakeholders and of their users’ viewpoints is needed.
Given that each user has a unique view on the system, so as-many-as-possible users should be involved in
methodologies and tools analysis and design. So users’ activities are to be linked; their needs and
perspectives are to be considered from earlier design stages; and their achieved degree of satisfaction is to
be tracked [27,28]. This way, textile companies can be more aware of their weaknesses and of desireable
improvements that could be undertaken in their processes. Once these elements have been identified, a
methodology is needed, able to map these needs with the PLM processes. This step provides a clear,
quantitative, and objective map of how PLM processes could impact and support the NPI processes.

Starting from these concepts, an integrated IDEF0-based approach is proposed that formalizes the
first steps of textile NPI processes [13]. Some aspects are here underlined: actors involved in each single
processes, information/data received and produced, tools/methodologies involved for each process, and
possible constraints (box labelled number 1 in Fig.1). IDEF0 [29,30] is useful in establishing the scope of a
functional analysis, to show data flow, system control, and the functional flow of lifecycle processes. It
supports the requirements definition, functions specification, and the design of an implementation able to
fit requirements and to carry-out functions. Each activity is described by a verb-based label placed in a box.
Inputs are shown as arrows entering the left side of the activity box; output are shown as exiting arrows on
the right side of the box; controls are displayed as arrows entering the top of the box; mechanisms are
displayed as arrows entering from the bottom of the box. The choice of IDEFO is justified by the necessity to
provide, during the analysis, a simple and clear scheme that could guide to a shared formalisation of the
NPI process.

Starting from a first Desk Analysis [31], a preliminary set of data has been formalised. Then, these
data are shared and discussed inside a Focus Group [32], with the involvement of different NPI
stakeholders, in order to provide a shared and reliable description of the NPI process and to extract a
wider and more consistent set of users’ needs along the entire process. A set of structured users’ needs has
been shared and formalised adopting a AHP strategy [33].

Once a clear picture is outlined of the processes involved in the textile product process and of
relative needs, the Quality Function Deployment (QFD) [34] methodology has been adopted in order to
correlate the just-obtained textile processes needs with the PLM processes, thanks to the ability of QFD to
correlate orthogonal dimensions, i.e. PLM processes and Textile needs (box labelled number 2 in fig. 1).
The relationship matrix could be analyzed by the mean of the Independent Scoring Method (ISM) [35]
whose aim is to provide a rank of the PLM processes, taking into account the weight which has been
assigned to each user requirement.

The findings could be finally used with the LFA [36] strategy as an input to define a set of guidelines
for both Textile companies and PLM providers (box labelled number 3 in fig. 1).
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Figure 1: Overview of the proposed methodology.

2.1 New Product Introduction (NPI) Process Analysis: Latent Needs

Starting from a first Desk Analysis [31], a graphical representation of the entire NPI process is
shown in Fig. 2 according to the ‘outsourcing’ strategy. The difference from the ‘in-house’ strategy is that in
the latter there is no ‘production outsourcing’ activity [37]. Three colours are adopted for the arrows: red
stands for constraints, blue for mechanisms, and black for input/output (Fig.2).

The whole NPI process starts with the acquisition of the marketing data, from which a general idea
of the collection can be outlined in terms of style, colours, and shapes. Then, through an iterative process, a
single sketch/idea per item of the collection is picked among all the choices and developed. Material
development and sourcing strategy are conducted along with this activity. After all clothes details are
determined, the whole set of information is sent to the production facilities for the quality compliance. The
company may choose an outsourcing strategy, i.e. an auction process in which only one or a few suppliers
are going to be chosen from a variety of options for the mass production, or an in-house strategy, where the
sampling process is internal. When the ‘prototypes’ are ready and accepted, mass production starts. The
activity constraints are: collection calendar, whose most critical issue is TTM; strategic view of the
company; environmental regulations; budget. As far as mechanisms are concerned, there are always some
IT resources to help the human resources, which can vary as the NPI process unfolds. The role of ‘change
management’ depends on two factors: the market-driven nature of the sector; customers’ opinions and
preferences. Garments should be modified accordingly, due to close collaboration between all the players
in the supply chain, as any outcome of an activity may constitute the mechanism of another activity [38].

Although a detailed analysis has been conducted for each process, here the IDEFO diagram for the
“Design” phase alone is presented as example.
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Figure 2: Textile NPI Processes.

Soon after the general ideas of the collection are drawn up in the ‘planning and merchandising’ activity,
several sketches for each item of the collection are made. Stylists are supported by IT solutions peculiar to
this industry. As a matter of fact the material is soft rather than rigid; the assembly procedure differs from
that of mechanical industry; and, even though the garment is constructed from 2D patterns, the quality of
fit is evaluated on 3D human bodies [39]. Hence, nowadays it is possible to generate basic patterns of
various sizes and styles using three-dimensional geometric modelling method [40]. It means that stylists
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know how much fabric is needed, once parameters such as size and silhouette, which are parametrically
modifiable in a 3D CAD environment, are known. This speeds up the design process and reduces the
number of physical prototypes. Another important point is the strict collaboration between this process
and the ‘material & colour development’ activity. In this phase, the material/colour palette that is to be
assigned to each garment in the collection is set, meaning that a single set of colours may be chosen for
each texture. For instance, combinations of cotton and cotton/polyamide, materials in blue, red, and black
could be chosen for a man’s long sleeved sweater. Cooperation between those two activities has another
result, i.e. the study of new materials. Companies are more and more interested in producing alternative
materials (new or recycled) to meet environmental regulations, but, at the same time, they need to propose
appealing garments. The collaboration between these two activities goes in this direction. Last but not
least, the kind of accessorizes that should be incorporated in the collection is defined, so that the supplier
selection process can start. The constraints of this activity are basically the outputs of the former activities:
calendar deadlines; definition of the collection items; financial targets; green policies (Fig.3). The most
important mechanism is the styling, which can be supported by IT solutions such as Adobe Illustrator or
specific CAD software (such as Assyst-Bullmer and Dessingsim).

Financials (target
cost and margins)

Green policies

Milestones TTM

ltem mix Assortment

Collection style —I Sketches
= Design . o
Accessories

Material library

2 Storyboard

) 3 A Association idea/s

Stylist to each placeholder
Graphical tool Collaboration with

'Material & Colour. development'

Collaboration with
'Material & Colour development'

Change management

Figure 3: The Design Process (IDEFO0).

Once the process was completely formalised (IDEF0), it was shared and discussed inside the Focus
Group in order to get a shared process formalisation. The Focus group was composed by thirty
stakeholders selected from different NPI processes and different innovative companies. This choice has
been run in order to guarantee a positive “innovation behaviour” of the users involved in the analysis and
to have as many NPI viewpoints as possible, in order to get reliable analysis results.

Starting from a first brainstorming approach and working on the data coming from the first Desk
Analysis, all the suggestions coming from the involved stakeholders have been collected and refined. The
sentences have been reformulated in order to identify possible overlapping between the different
suggestions and to provide a clearer and more generalised description of the actual needs. (Tab.1)

The same procedure has been used for each single process involved in the NPI, in order to provide a
complete map of the issues that arose during the entire NPI process (Tab.2).



Process User Needs

v' Supporting the collaboration between Design and Material and
Colour Development

v" Speed up the design process and reduces the number of physical
prototypes

v' Understanding the environmental impact of garments and
collections

v' Supporting access to the graphic documentation of the
collections already developed in the company

Table 1: Design Process User Needs.

Process User Needs

\

Supporting development of reliable strategies for anticipating

market trends

Supporting young people involvement in the NPI process

Supporting product introduction strategy flexibility

Maintaining a digital record of all the outcomes of each activity

Supporting the collaboration between Design and Material and

Colour Development

Speeding up the design process and reducing the number of

physical prototypes

v' Understanding the environmental impact of garments and
collections

v/ Supporting access to the graphic documentation of the collections
already developed in the company

v' Supporting data sharing with suppliers/manufacturers in order to

reduce costs

Supporting garment data traceability inside the collection

Maintaining under control the alignment with brand rules and

customers needs/expectations

NESENEN

AN

ANAN

Supporting the management of numerous samples and lab dips
Trying to limit the use of too many samples

Supporting collaboration tasks between different actors (internal
and external)

Supporting the definition of suppliers track records

Supporting the definition of ideal supplier features set
Supporting the design of suppliers comparison tasks

Supporting an efficient management of all the samples produced
by suppliers

Supporting the definition of suppliers track records

Supporting know-how sharing with specialized suppliers

Table 2: NPI Processes User Needs.

ANANEN

ANENENEN

s

Once the list of users’ needs was consolidated and shared in the Focus group, it was enriched by
adding to each element an importance score. This value moves on a Likert scale [41], from 1 to 5, where 1
was the lowest importance and 5 the highest. The importance scores shown in the final table is the average
value obtained by the different stakeholders involved in the Focus Group (Tab.3). This scores are split in
two values: Absolute Importance (A), containing the value from 1 to 5 of the Likert Scale; Relative
Importance (R), containing a percentage value that shows how much the user need is important compared
to the others listed.



Absolute Relative
Importance Importance

4 (R)

USER NEEDS

6.85%

6.85%
6.85%
4.11%

g1 W 11 G

6.85%

4 5.48%

3 4.11%

3 4,11%

4.11%
5.48%
5.48%

5.48%
4.11%

WA R e W

5.48%

5.48%
5.48%
4.11%

ST

4.11%

S W

5.48%

Table 3: NPI User Needs and Relative Importance.

2.2 Users Needs Mapping: User Needs vs PLM Processes

Once the NPI process is formalised, together with users’ needs, it is necessary to quantify how much
the just-obtained user needs match with the PLM processes. In order to get a more reliable picture of this
scenario, the main PLM processes have been declined describing the main features each process could
provide. This provides the focus group with a clearer idea of PLM. Moreover, in order to run an objective
analysis, the PLM feature list has been extended by introducing in the analysis also the features of other IT
solutions actually involved in the textile domain. These are: Collaborative Demand Management (CDM) and
Enterprise Resource Planning (ERP). This way, it is possible to understand which role PLM plays in the NPI
processes compared with other available solutions.

Starting from a first desk analysis [42 - 53], a generalised set of PLM, CDM, ERP processes have
been formalised providing some key features (Tab.4).

Each process has been correlated with users’ needs through the correlation matrix of the QFD
approach. Again, instead of providing each stakeholder matrix, the final one with median values was
provided (Tab.5). In order to support the readability of the matrix, the IT processes have been replaced by
a correspondent alphabet letter, as explained in Table 4. Each user need has been analysed in order to
identify whether a correlation with one or more IT processes exists. If the correlation is proved, it is
quantified moving on three values: 1, 3, 9. Value 9 is employed if the correlation is very strong, 3 is
provided if the correlation is medium, while 1 is involved only if the correlation rate is very low.
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The Independent Scoring Method (ISM) has been applied to the correlation matrix in order to
provide a IT processes ranking and a tangible value of how much that process impacts on NPI (Tab.5).

PROCESS

N By

AN

ANIRN

\

ENENEVENENENEN

FEATURES

Supporting the reuse of history from old ranges and styles
Supporting sensing tasks about garment and collections

Providing multi level forecasting such as range or style

Supporting mathematical forecasting techniques based on sales statistics to generate forecast
for continuity products

Providing the design of segmentation strategies

Supporting multichannel surveys

v Providing every stakeholders with project progress status, through live dashboards and

reports

v Planning, executing, monitoring and controlling complex development processes spread

across globally distributed project, product, and technological teams;

v’ Developing, codifying, and maintaining a proactive corporate standard
v’ Supporting due diligence for regulatory authorities and meet customer requirements.

v Supporting concurrent FMEA and past experiences analysis for identifying critical

components and mitigation plan

v Estimating maintainability costs early and continuously, on the basis of the predicted

availability, repair logistics and sparing strategies

v Supporting Stakeholders to access product data/information during evaluation, review,

approval, and implementation of changes phases

v’ Recording all the changes made over the complete product definition associating the revision

and iteration history

v Supporting the collaboration between different company department managing cross-

discipline product information/data

v Providing traceability between the requirements, test cases, design configurations, test

configurations and results

v’ Supporting collaboration with suppliers to identify the cost drivers and enable early

mitigation strategies for any critical components

v’ Providing a secure workspace for all the suppliers for guaranteeing updated data/information

Supporting the supplier qualification process standardisation

Transforming engineering-bill-of-material (eBOM) into multiple plant-specific manufacturing-
bill-of-materials (mBOM) while maintaining bidirectional traceability

Transforming 3D design into a set of specific instructions (part program) for a single work
centre while bidirectional traceability

Automating release-to-production through an ERP or MES system

Supporting store transaction on-line analysis

Defining Sales Tax Rules, Customs & Excise Rules for item

Tracking materials batches

Providing different methodologies for inventory management

Defining payment terms and standard purchase terms

Managing the request for quotation to vendors

Table 4: IT solutions Process and Relative Main Features.
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Table 5: QFD correlation matrix (user needs vs IT processes).
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3.0 Guidelines Formalization: where and how PLM processes provide benefits

The aim of this section is to exploit the results coming from the QFD correlation matrix and from
the ISM method for providing a set of guidelines supporting textile companies to quantify where and how
much the PLM process impacts the NPI process.

Thanks to the results coming from ISM analysis (Tab.6), it is possible to see that the IT processes
that show a significant impact on the NPI processes, over 10%, are: Change and Configuration
Management, Sourcing, Engineering and Project Management. This information underlines the
necessity to invest in these IT processes to concretely support the NPI performances. In fact, the above
mentioned IT processes are associated with a 70% value in terms of impact on company user needs.

Going ahead with the analysis of the data coming from ISM results, it is possible to evaluate which is
the global impact that every analysed IT solution has on the NPI process requirements. Starting from PLM,
the value reached is around 76%; CDM is 12%; ERP is 12%. This means that NPI processes requirements
could not be covered only by one IT solution, even if PLM represents the best in class. The data coming
from the analysis highlight that a real integration between the different IT environments is mandatory in
order to help improving performance and consequently to support an efficient adoption of PLM within the
textile domain. Without a real collaboration environment between the different company areas and IT
platforms, the NPI stakeholders miss key information and data useful for their tasks. This means that
significant benefits could not be obtained.

Having a look to the rank provided by the ISM it is possible to see that Change and Configuration
Management represents a key feature for the NPI process. From a deeper analysis developed inside the
Focus Group, it has been understood that, by providing an online platform that allows every player
involved in the supply chain to have access to real/updated data 24 /7, Textile companies could respond to
the volatility behaviour of their market, as they can react suddenly to changes in an effective and efficient
manner, even though the supply chain is long and complex. The presence of many garments inside different
collections managed by different company actors and suppliers amplifies the importance of this process
inside the textile scenario.

IT Processes . LU . LGB Rank
Importance Importance
o Saleshmals 9 5% 5

Table 6: IT processes ranking according to the Independent Scoring Method (ISM).

1
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Also Sourcing globally plays an important role on the entire NPI process, as an efficient
collaboration with the right suppliers is the only way to arrive on the market with the right garment and
collections at the right time.

While the previous analysis developed on the data coming from ISM showed the key role of PLM
and of those processes that are more important from the NPI viewpoint, going ahead with the QFD
correlation matrix, it is possible to have a more detailed picture/map about where and how the PLM
processes impact the different NPI processes (Tab.7). Working with the value contained in the different
cells, a quantification of this impact can be provided.

Moreover, for each NPI process, a set of Key Performance Indicator (KPI), supporting a tangible
evaluation of the benefit reachable, is provided.

Processes PLM Processes Impact KPI
v Change and Configuration Management v  unsold garments in the warehouse
v Project Management v' number of changes for each garment and
collection
v' number of garments not aligned to the
customers’ need
v' number of garments late on the market
v Engineering v’ time spent for accessing product data
v Sourcing v' number of sample discarded
v Environmental Performance v’ time spent for not core tasks, that do not
Management and Regulatory produce added value
Compliance
v Change and Configuration Management
v Engineering v" Number of non correct information provided
v Sourcing to the supplier
v Environmental Performance v" Number of garments and collection that do
Management and Regulatory not respect the company brand specifications
Compliance
v/ Change and Configuration Management
v Engineering v" Number of not achievable manufacturing
v Project Management tasks asked by Design (not feasible on the
v Change and Configuration Management specific material,...)
v Sourcing
v’ Sourcing v Number of selected suppliers
v/ Change and Configuration Management
v Sourcing v" Number of waste produced by the supplier
v Change and Configuration Management that do not respect the company standards

Table 7: PLM vs NPI process and relative Key Performance Indicators.

Starting from Planning and Merchandising, where the nature of the market and the impossibility
to predict customer preferences trends forces the company to adapt their production at any time, Change
and Configuration Management plays a fundamental role due to the necessity to manage, in a very short
time, different company scenarios. Together with this aspect, Project Management plays a significant role
in this NPI stage, as calendar and milestone management represents a key feature for maintaining all the
NPI processes under control and for supporting TTM reduction. It should be pointed out that the
companies in this sector need to plan activities for hundreds, or even thousands, of different products per
collection, season after season. To complicate matters even more, firms have to deal with diverse calendars
(apart from the ‘season’ and ‘product’ distinction), as certain activities are performed in different countries.
Companies need to define a Seasonal and Product calendar, based on Season or type of Product. Moreover,
calendar tasks should be created, including duration, start-data, precedent tasks and methods for
associating planned with achieved dates. Calendar tasks should also identify what is on schedule, what has
the potential to be late, or is past. A count/percentage of product completion should be mapped and
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reported. It is also important that the right garment is sold in the correct season, that a huge product
portfolio could be managed in a reliable and efficient way, and that all possible events in the product
lifecycle are correctly monitored and tracked. Working with the right methodologies and tools is possible
to get significant benefits reducing the following wastes: unsold garments in the warehouse, humber of
changes for each garment and collection, numbers of garments not aligned to the customers’ need, number of
garments late on the market.

Moving ahead with the NPI stages and analysing Collection Items Development and Technical
Specifications, that contains Design and Choice of the garments in the collection and the
development stages, where the necessity to move inside flexible design strategies represents a key
element, Engineering features, as for instance Product Definition Tools, could support product definition
in a more efficient and interdisciplinary way. Without the possibility to support a concurrent design
strategy, where for instance style is defined together with material and colour, the right product could not
be reached. The strong correlation that exists between textile company and its suppliers, already in the
design phase but surely in the development one, is the reason why there is also a strong correlation
between this NPI phase and Sourcing. The actual attention to “Green” justify the correlation of this stage
with Environmental Performance Management and Regulatory Compliance, as during the first
product lifecycle stages it is necessary to verify that all the environmental constraints and the brand
management aims are correctly fitted. Here also Change and Configuration Management plays an
important role due to of the necessity to provide all internal and external players with up-to-date product
information, but also with catch best practise and critical points for supporting both future NPI process and
reuse of already developed garment in new collections. The involvement of efficient strategies and right
tools could provide significant benefits in term of reduction of: time spent for accessing product data,
number of sample discarded, time spent for not core tasks, that do not produce added value, number of non-
correct information provided to the supplier, number of garments and collection that do not respect the
company brand specifications.

In Material and Colour Development there is a strong correlation with Engineering features, as
the tasks are developed by many interdisciplinary actors involved in the product definition. In this phase,
many tests are developed and Lab dip are produced. In order to maintain a correct track of this activities,
the textile company needs a structure Project Management strategy. This could provide benefits in terms
of number of not achievable manufacturing tasks asked by Design (not feasible on the specific material,...).

In the last phases that deal with Supplier management, a direct correlation is created with
Sourcing. It is mandatory to create a close collaboration between all players at any point in the NPI
process. The accomplishment of this task will result in the sharing of know-how among different internal
and external departments in the Textile company. This would entail the delivery of a high quality product
at a reasonable price, which is what customers want. Sharing confidential information may seem unsafe,
but there are several tools in PLM solutions that guarantee the access of data only to some selected people,
with the agreed restrictions. Globalization has introduced several benefits, such as the possibility of
choosing among a wide variety of trade-offs between time, cost, and quality. However, among the infinite
number of choices, which one fits the needs of the Textile company the best? Firms need a reliable tool to
make these strategic decisions and can no longer rely on instinct and/or the capacity of its employees. It is
necessary to transmit this knowledge and de-codify it, so that the company does not suffer when some
people leave the firm. ‘Vendor scorecards’ respond to these needs. Its functionalities enable companies to
evaluate the most important features of any supplier; giving a global value allows firms to easily evaluate
different solutions. Nonetheless, it is important to highlight that a software will never be comparable with
the skills and capacities of veterans in the sector. What has been pointed out is that vendor scorecards may
be a valid instrument to support Textile companies in the decision making process.
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This means that suppliers management could benefit in terms of reduction of: number of selected
suppliers, number of waste produced by the supplier that do not respect the company standards.

Moreover, proceeding with the analysis of the QFD matrix it is possible to see that “Supporting
young people involvement in the NPI process” has no correlation with the IT processes. This means that no
IT processes is able to respond to this need. It means that IT vendors should invest in this direction
identifying an innovative solution for capturing data from young people, for instance through efficient
interaction with social media, where normally young people discuss about fashion topics too.

4.0 Conclusion

The proposed methodology proved that PLM could provide benefits to the textile domain. Also, a
map of where and how the PLM processes could give benefits to the NPI process was provided.

Together with a quantification of the impact that the specific PLM process has on the specific NPI
process, a set of key performance indicators has been defined, in order to support the textile company in
understanding which are the obtainable tangible benefits. This way, they could have a clearer and objective
picture of what they can expect from PLM and if this is what they need.

The analysis results also highlighted that, for boosting PLM in the textile domain, it is necessary to
create a “collaborative environment” where data are spread between different platforms, but always
linked, updated, and reachable by all internal or external stakeholders (suppliers,...) of the NPI process.
Without this synergy, NPI stakeholders miss product information, driving the company to an inefficient
process management. This means that an efficient and integrated PLM solution could concretely be a real
suitable solution for supporting a textile company to improve its performances, as maintaining NPI
processes under control means have TTM under control.

Moreover, the actual PLM processes could be improved by investing in the interaction with social
media. This new element could support the involvement of young people in the NPI process and having in
real-time more data about the market for guaranteeing the right garment at the right time to the product.
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