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Abstract

Quality Function Deployment (QFD) is a quality development methodology which demonstrates right customer needs into
technical solutions. The purpose of QFD methodology in this paper provides to connect customer requirements and technical
characteristics in the textile-production industry. This method supports to define the customer and market-business expectations
by a group of tools-house of quality and combine the expectations of the consumer to the existent system from the start of its
design. This study aims to present an overview of this method, and also usage of QFD and Pareto Analysis with an application.
This paper focuses on the application of these methods about the assessment of the sustainability of the lifecycle of Textile
products in Textile Companies of Turkey. The results of this study are assessed on the framework of quality, robust and
environment-oriented production such as green production. The study highlights an initial perception towards the development of
the quality management for further investigation and scientific research.
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1. Introduction

The textile industry is one of the industries where significant phases of the generation in the industrialized-
technical politically organized bodies of households under a single government have been established much more or
fewer parallel to this sourcing of producing. Moreover, the relative frequency by which modern householders are
defined has been accumulated (so-named 'fast fashion') and the consumption of garments in the industrialized cities
has become larger. The textile industry is dispersed having different constituents with a general framework in large
stages of the industry, where producing and consuming perform in various locations and sometimes in various
continents. This growing consumption has appeared parallel with the differences in the development policies and in
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in the textile sector heading to the direction of what is named 'fast fashion'[1, 2]. Textile products are thrown away
when their warranty life is shortened and their hidden lifecycle is covered. Reusing textile products and giving the
second life of textile products support a decline of the environmental problem for the lifespan of them [2, 3].

Green Manufacturing has to be implemented in this period in order to focus the attention also on the
environmental impact and resource consumption, in addition to time, cost, and quality. Currently, the area of green
manufacturing has extended into green supply chain management. Most of this research addresses issues related to
evaluating current or potential suppliers’ environmental practices, the environmental/economic benefits and
drawbacks of establishing a green supply chain, and reverse logistics [4]. As a result of the interviews with
consumers and according to the surveys, motivation (green production- green consumption) is desired in
"Implementation strategy" in order to acquire and find out the assessment gathered. "Implementation Strategy" is
one of the excellent and crucial methods, steps of gestating social activity and policy for the cultural framework of
the country [5]. This strategy has taken periodic and regular impacts of daily practices into consideration and this
method has been applied in the current research to take and provide a more effective perception to the application of
second-hand purchasing and expenditure. Correspondingly, Cagliano et al. (2006) [6] focused on the durability,
stability, and quality of the production policy integration over time, and resulting that the classification of the
strategic combinations configured by a sector is fairly steady. The rapid change of the fashion tendency shortened
the life cycle span of product in undeveloped and low-level income and the development of integrated markets have
generated the common business framework of industry [7, 8]. The changing degree of the consumer needs has a
significant and requirement influence in the sector, however, globalization has caused critical changes to organize
and sustain the frame [8]. In the manufacturing and transportation structure of style-apparel firms, "make or buy"
alternatives are proposed to be more strategic and difficult [6, 9]. Some textile products’ brands have prestige and
these firms follow an excellent strategy which is named "Fast Fashion". Others also support this purchase
implementation in order to shorten the lifecycle time of clothes and fashion cycle time. Therefore, the producers try
to coordinate with the customer for consumption. Nowadays, customers are under pressure to purchase much more
clothes to follow the fast fashion and throw away after using and wearing one or two times [10].

2. Literature Review

2.1 Overview of Textile Industry in Turkey

Turkish textile sector, whose past goes to 1920s, is improved in the direction of government until 1950s. In the
1938 revitalized cellulose, after 1960s synthetic fiber production is begun. Private sector started cotton thread
production in 1960s and synthetic thread production at 1970s. In the first years of Republic, Turkey was the fiber
exporter, thread, fabric, and ready-made importer. This country started to be textile exporter after 1950s, ready-made
exporter after 1970s [12, 13]. In 1950s textile sector and in the first years of 1970s ready-made sector began to
evolve according to the internal market demand and considerations. With their cheap raw material and labor
opportunities, they began to have a notable position in Turkey’s economy in the 1980s. Free trade and the adoption
of the right trade strategies occurred textile and ready-made sectors to the locomotive sector.

From the middle of the nineteenth century onwards, the textile industry has played a key role in early
industrialization process in most countries. This is not surprising, given the combination of a large domestic demand
(clothing is a basic necessity) and the early success at mechanizing textile production. This was also the case in
Turkey and Turkey’s textile industry has the biggest share in Turkish foreign trade. Turkey is the sixth largest
producer of cotton yarn in the world. Turkey was Europe’s number one supplier of textile products in 1995 [11].
Turkey’s textile industry has been steadily developing with the industry integrating as one of the leading sectors
with a high share of the country’s economy and Gross domestic product (GDP) [14].

The county has a leadership position for a rich source of the raw materials that are used for the production. With
its liberal trade strategy provided with the highly facilities in terms of labour force, the country have a well-
developed business-industry that can produce quality products. Turkey maintains to invest in utilizing-applying
advanced technologies to develop their industry. In terms of logistics and transportation, the country has a
strategically arrangement as it is the entrance to European markets. Turkey goes along to invest in utilizing
advanced technologies to develop their industry [12-15]. Textile production is 14 percent of the total manufacturing
industry, 13 percent of total industrial production and 10 percent of Turkey’s total production. There are 123
companies of textile products’ production from among the 500 biggest industrial organisations in Turkey. As of
September 96 there are 143 out of 800 foreign capitalised firms in textile products’ sectors (110 textile-made, 33
textile). The strong position held by textile sectors is not only a success of modern integrated factories and firms that
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can market their own trade-marks but also then thousands of small and middle-sized firms. These firms with a
labour force under 200 are generally located in Istanbul, Izmir, Denizli, and Adana organised under Textile and
Ready-Made Exporters Unions. There are seven textile and ready-made Exporters Unions in Istanbul, Izmir,
Denizli, Bursa, Antalya, Mersin, Gaziantep and they are bound to the Foreign Trade Councillor [12-15]. The
development of textile industry trade is also a result of the development of transportation and communication
facilities in Turkey, the education on textile and ready-made and the growth of a generation that knows at least one
foreign language.
2.2. Expectations for Businesses Strategy of Textile Industry

There are recommendations for increasing the competitive capacity among companies operating and customer

satisfaction in the manufacturing industry of textile products. These are indicated as below:

i. Supporting to strengthen the capital configuration.

ii. Expanding the company progression and having an improvement strategy (for instance green manufacturing etc.).
iii. Improving collaboration between SMEs (Small and medium-sized enterprises).

iv. Developing a competitive collaboration between companies.

v. Improving the relationship and integration between the centred industry and side industries.

vi. Connecting and reaching international sales and marketing departments and partnerships.

vii. Establishing textile marketing and sales media and partnerships.

ix. Providing the standard reconciliation in software and information management.

x. Increasing qualified human resources and improve the joint projects between the industry-university.

xi. Improving the capability of standards, test, measurement, and authorization approval-accreditation.

xii. Decreasing the burden on production and operation expenditure.

xiii. Supporting to the supply of intermediate inputs of the other manufacturing industry sectors and reducing them.
xiv. Diminishing the foreign-dependence in intermediate inputs and to provide investing and producing in selected
intermediate inputs.

xv. For the public to apply, purchase and tender policies that support the sector.

xvi. Meeting the capital and financing needs under appropriate conditions.

The paradigm of corporate environmental responsibility has to extend beyond complying with increasingly
stringent environmental regulations and also beyond the taking up of proactive initiatives by companies of the textile
industry. Current researches show that the business and financial performance of companies of sectors may depend
on socially, economically and environmentally responsible business practices. Thus, companies are under pressure
to continuously search for new ideas and methods allowing them to achieve and maintain environmental
sustainability and green perception [14, 16-18]. The environmental and ecological effects of product manufacturing
and also subjected to a series of procedures are becoming more significant [19, 20]. In order to use of this issue for
the textile products and household equipment designers to highlight these problems, there are three strategies as
follows; raw material, resources effectiveness, product lifecycle expanding and product reusing, recycling.

However, product designers do not regularly deal with product lifecycle (by way of extending the product
lifecycle, renovation and manufacturing again) and product reprocessing of waste to recover reusable material
practices [20]. For example, the cost of more raw materials and resources has increased remarkably as the demand
from emergent economies, markets boosted [21].

3. Methodology
3.1. Ofd-Quality Function Deployment

Quality is a dynamic concept, which in essence means to exceed the expectations. It includes a sustainable
improvement since the requirements of the customer being tended to increase as those expectations are met.
Continuous developments, creativity, and innovation are the fundamentals that provide the capability of
organizations to deal with the changing, unforeseeable perceptions and developments [22]. Quality has become one
of the most important consumer satisfaction and expectation criteria in the selection of competing products and
services. Consequently, understanding and developing quality is a key impact leading to business success, growth,
and providing a competitive position. There is a substantial return on investment from developed quality, and from
successfully supporting quality as an integral part of the overall business strategy [23].
The American Society for Quality (ASQ) defines the quality as a subjective concept for which each person has his
or her own description. In technical usage, quality can have two meanings [22, 23, 31, and 43]:
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(i) -The characteristics of a product or service that focus on its ability to satisfy highlighted or applied
requirements.
(i1) - A product or service free of failures-deficiencies.

The major objectives in applying Quality Function Deployment (QFD) are supporting quality, reducing
production cycle time, and dropping costs. QFD methodology examines a system of matrix-like framework named
as the House of Quality (HoQ) which determines collectively to determine final-absolute weightings of the technical
requirements. The derivation of absolute weights of the technical requirements and their prioritization is the
significant point in QFD phases. One of the main theoretical difficulties in implementing QFD is that it takes notice
multidimensional classified data variables. The rating data of these categorical variables modify from person to
person and case study to case study. In prioritizing the technical requirements, QFD examiners often do not be
successful to fully combine the different information extractable from ordinal variables and eliminate some parts of
QFD, HoQ. It is also defined that in each matrix structure of QFD, much more heuristics have been defined to
prevent the variation, precariousness, and vagueness. During the QFD steps, any mistakes such as choice and
simplification of rating rank, implementation of methods, or integrating of different matrices can disappoint all
process [24-27]. QFD is a group of powerful product development means which were improved in Japan to transmit
the conceptions of quality control from the manufacturing operations into the new product evaluation process. The
basic properties of QFD are a base on collecting market requirements by applying actual customer declarations -
mentioned to as the Voice of the Customer (VoC), its remarkable implementation of multidisciplinary group work
and the use of an extensive matrix (called the "House of Quality") for describing information, approaches, and
determination. Some of the advantages of applying QFD have been presented as [26-30]:

(i) Diminishing time to market (ii) Decreasing in design changes (iii) Reducing design and manufacturing
expenditures (iv) Improved quality (v) Expanding, extending customer satisfaction

Yoji Akao [32] is widely considered as the father guru of QFD and his research conducted to its first
applications at the Mitsubishi Heavy Industries Kobe Shipyard in 1972. He stated that QFD as a technique for
improving a design quality purposed at providing the satisfaction of the consumer and then building the
requirements of customers into design objectives and major quality confidence points to be applied throughout the
production stage. The “voice of the customer” (VoC) is the term used to describe the stated and unstated
requirements or needs of the consumer. The voice of the customer can be captured in a variety of methods: Direct
discussion or interviews, surveys, focus groups, customer specifications, observations, warranty data, field reports,
complaint logs, etc. This data is used to define the quality attributes needed for a supplies component or material to
integrate in the process or product [28]. The centered features of QFD are its oriented on providing customer needs
through the usage of their actual expression (referred the "voice of the customer (VoC)"), its simplifying of
teamwork and the implementation of an extensive matrix for determining information, conceptions, and decisions.
This matrix is generally specified as the "House of Quality" and is often realised to perform QFD in its totality [26,
44].

According to Akao, QFD is a method for developing a design quality purposed at satisfying the consumer and
then applying the consumer’s demand for design objectives and major quality assurance points to be used during the
production stage. QFD is a technique to confirm the design quality while the product is still in the design stage. As a
very important side advantage, Akao points out that, when appropriately applied, QFD has illustrated the decreasing
of development time by one-half to one-third [31, 32].

3.2. Background (History) of QFD

QFD developed and applied at the Mitsubishi Heavy Industries Kobe Shipyard in Japan in the early 1970s, is
consumer-driven quality management system. This has been engaged by much more firms in the US since the mid-
1980s [33, 34]. Successful application of QFD could produce many advantages, a deduction in design expenditure
and time to market, the promotion of group work and so forth [35, 36]. A characteristic property of the QFD system
is that the voice of the customer is deployed into the marketing, R&D, engineering, manufacturing steps of the
product improvement. Each translation uses a graph called a House of Quality (HoQ) which integrates each stage’s
inputs (WHATS) to the stage’s outputs (HOWSs). The initial step of QFD includes information on customer
requirements and their relative importance. Relationships between customer requirements and design targets (or
design properties), customer’s perspective of the degree of satisfaction for the product of the company, as well as
regarding its competitors and current measures of design target levels for both the product of firm and rivals [38].
Generally, in the initial stage, the information included in HoQ is applied for prioritizing the design destinations and
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describing destination design goal levels. Chan and Wu (1998) [37] based on prioritizing design targets and
describing their relative importance ratings using methods. The determined rating can be applied as weighting
factors-criteria in the multiobjective optimization problem, where multiple objectives are integrated into a single
objective with the weighting factors.

In traditional QFD, destination design objective levels are specified in a subjective manner, Kim (1997-1998) and
Moskowitz and Kim (1997) [37, 38] suggested similar mathematical programming perceptions to define the goal
design objective levels respectively. Kim improved approximate equations representing the integration between
design objectives based on the subjective judgment of the designer while Moskowitz suggested linear regression
models that are convenient to the data set. This is a customer and technical competitive evaluation data. When a
designed experiment is not nearly unacceptable, these perceptions can be useful. The equations are implemented as
constraints for the optimization issues to discover optimal destination values for the goals of the design [37, 38]. The
"House of Quality” matrix (Figure 1) is the most recognized form of QFD. It is applied by a multidisciplinary team
to render a group of customer requirements, drawing upon market research and benchmarking variables, into a
suitable number of prioritized engineering objectives to be built by a new product design [27, 46].

5. Roof

| 3. Technical requirements |

Fig. 1. Basic House of Quality Matrix [48]

The general format of the "House of Quality" is made up of six major components which are completed in the
course of a QFD project: [27, 39-41, 46];
1. Customer requirements (HOWs) - a structured list of requirements derived from customer statements.
2. Technical requirements (WHATS) - a framework set of appropriate and measurable product properties.
3. Planning matrix - presents impressions of customer detected in market evaluations. involves the relative
importance of customer needs, business and opponent performance in supporting these needs.
4. Interrelationship matrix - presents the QFD group’s approaches of interrelationships between technical and
customer needs. A suitable scale is implemented, demonstrated using symbols or images. Filling this part of the
matrix includes discussions and consensus developing within the group and can be time-consuming. Focusing on
key relationships and decreasing the numbers of needs are useful methods to decrease the demands on resources.
5. Technical correlation (Roof) matrix - applied to define where technical requirements provide or hinder each other
in the product design. It can emphasize innovation possibilities.
6. Technical priorities, benchmarks, and objectives - applied to determine the priorities transfer to technical needs by
the matrix, measures of technical achievement supported by competitive products and the rate of difficulty included
in improving each requirement.

4. Data and Methodology
4.1. QFD Application

In this part of the study, a quality function deployment was evaluated in the textile production industry of Turkey. In
this application, customer requirements, customer significance level and technical characteristics were determined
and scored with the experts and employee of all production industrial sectors (TUSIAD). Besides, a questionnaire
was prepared for learning the opinions, perspectives of customers about the sustainability of the lifecycle of
Products. This step of the study was very important to gather data and also to assist in the implementation of the
research. The research was focused on a quantitative perception by means of a questionnaire-based survey
determining the evaluation of the sustainability of the lifecycle of textile products for the textile industry with
companies-firms in Turkey currently enrolled in the program. This survey was e-mailed to approximately a total of
143 companies of Textile Industry in Turkey with the help of the Turkish Industrialists' and Businessmen's
Association (TUSIAD) and Turkey Exporters Assembly (TIM). The results of this questionnaire were assessed on
the framework of environment-oriented production such as green production. The sample size was 103, returning
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the survey from the textile companies in Turkey, with a 72% rate of response. The questionnaire development was
based on the lifecycle of textile products due to the sustainability dimensions and level of product quality of
Business Textile sector. Customer requirements in the term of the lifecycle of textile products include some criteria.
These are environmentally friendly Production-Green Production, Modular Design, Economic Benefit analysis-
Economic Design and Long Lifecycle Product. The Technical characteristics include groupings identified according
to the questionnaire on the environment which is focused on quality of product and sustainability of lifecycle of the
textile product. These characteristics which were determined according to the survey questions and answers are

shown in Table 1 and Table 2.
Table 1. Quality Function Deployment Table —Matrix for Textile Industry
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characteristies* (0-Not correlated; 9-Very swong comrelate; 3-Middle correlate; 1-Weak correlate)

The quality function deployment applied from the feedbacks of surveys, reports of companies and interviews
with experts of the business of textile industry in Turkey are shown in Table 1. Table 1 provides the interrelationship
matrix with the type of relationships. Any cell that is empty implies no or insignificant relationship. The degrees of
the strength of relationship are placed in the column of customer requirements and technical characteristics of
quality function deployment matrix.

Table 2. Technical Characteristics-Requirements (TCs-TRs) for Sustainability of the lifecycle of the Product
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The QFD team determines interactions/correlations (improvement ratio) between the customer requirements for
the analyzed companies products of textile industry compared with technical requirements of products. The
objective of this analysis is to discover how the variation in values of some quality characteristics affects the values
of the other sustainability criteria (Hows). This analysis has an important effect for designing the new product in
terms of sustainability on the lifecycle of textile products as it shows the impact of actions-suggestions to develop
the whole product. The results of this evaluation are recorded in the correlations matrix, which forms the quality
house without the roof. Also, the relative importance (CNW) weight is calculated for each quality characteristic-
criteria in part, as a share of the total relative importance of all properties-criteria. From this information, the QFD
group will determine which of the quality characteristics-requirement contribute greater satisfaction to customers
according to the formulated requirements and which therefore will require to be developed. The scoring-weighting
and calculations in the other columns were conducted for the calculation of CNW.

Scoring and calculations were implemented for the textile product in the textile sector according to the
relationship between customer requirements and technical characteristics. In the calculations, sorting was conducted
from higher to lower value-weight (CNW) with the support of the statistical package program oriented on the weight
of customer requirements. As a result of this sorting, 3 units of technical characteristics which are the first priority,
were identified with a value of 5.8 percent; The second priority technical characteristic includes 4 units of technical
characteristics which were identified with a value of 5.1 percent, the third priority technical characteristic involves 1
unit of technical characteristics which were identified with a value of 3.8 percent, so on.

FASHION TRENDS
SOCIAL SUSTAINABILITY PROBLEM
TECENOLOGICAL ASPECTS (OBSOLESENCE)
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ecl0

[PRODUCT/SERVICE AFFORDABILITY
| THE MORE ADVERTISEMENT




Aysenur Erdil / Procedia Computer Science 158 (2019) 735-744 741

The classified priority order for the Technical Requirements is listed in Table 3.
Table 3. The groups of the priority order for the Technical Requirements (Depending on the sorting (Rank) CNW -percentage value)

The priority -
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4.2. Pareto Analysis Application

Literature research further presented that there is no suspicion that the Technical requirements (TRs) are the true
alteration of requirements of customer and demands, but the current prioritization sorting-rank of TCs-TRs. TRs are
not adequately and can be improved further. One TR may has priority over the other TR due to the general cause. It
can also be determined that higher statistical Importance of few TRs can do a better position than all the rest TRs
which might implement an application of Pareto’s 80/20 principle [25].

The values of absolute weight (AW) from the quality function deployment matrix (Table 1) can be organized into
a Pareto diagram to show which technical characteristics are the most important in meeting customer requirements.
A Pareto chart can be constructed by segmenting the range of the data into groups (also called segments, bins or
categories). The left-side vertical axis of the pareto chart is labelled ‘absolute weight” (AW-the number of counts for
each category), the right side vertical axis of the pareto chart is the cumulative AW percentage and the horizontal
axis of the pareto chart is labelled with the group names of technical requirements. The number of data points is
determined by residing within each group and construct the pareto chart but unlike the bar chart, the pareto chart is
ordered in descending frequency magnitude and users define the groups [25, Figure 2].

Pareto Analysis Chart

WIS o

55 e
N

Fig. 2. Pareto Analysis for the Prioritization of Technical Requirements

In this research, a significant threshold risk variable is selected as 80% Pareto analysis (PA) presented focused
on risk factors which might happen when designing and modifying quality oriented engineering researches and
graded due to the severity of the risk criteria with according to the quality dimensions, and computing variables of
relevant ratio % is presented [45]. In this type of studies that need team study and research, it is one of the
importance of the analysis of a movement to a connected determination that supports measures against the possible
failures getting, holding a high-risk level that is computed on the center of the Average weight (AW) variables table.
Consequently, in order of importance when designing, producing and modifying the textile products of the business
world-textile industry in Turkey based on engineering importance when the quality oriented engineering studies,
determining the TR for sustainability of lifecycle of textile products pursuing orderly requirements are identified
initial priority. The results of PA led to suggestions-solutions for processes and requirements that founded problems
or problems with the 80/20 ratio. In prioritizing the technical requirements, PA technique supports to determine the
top 20% of causes that requirements to be addressed to resolve the 80% of the problems. The AW values of the
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technical requirements which are calculated for each technical requirement obtained that exclude in the high weight
classified. While evaluating the high-priority absolute weights supported requirements point sources between the
values of these criteria in PA, conformity with 80% threshold risk variable, the initial 19 failure point sources
prominence. The values of absolute weight can be organized into a Pareto diagram to show which technical
characteristics are most important and the risk prioritization of requirements in meeting customer requirements.
These are labelled and sorted with AW (the values of absolute weights) that are symbolised En2; enl; s5; en7; en6;
en3; s4; end; ecl; s7; ecl0; ec5; en5; ec6; ec2; en8; sl1; ec4d; and ec3 respectively (Figure 2 and the description of
the symbols in Table 2).

5. Discussions and Evaluations

When the technical requirements are compared the results of the Quality Function Deployment and Pareto
Analysis methods, the general-the same-contested technical requirements should have the initial prioritization to
find the solution and suggestion. For instance, s5; enl; en2; en3; en6; en7; en4; ecl (as TRs-Technical requirements)
might be taken the initial prioritization according to concluding the risk prioritization of requirements kinds. This
condition is required and desired to make recommendations to improve the technical, requirement. For example, if
the level of the quality-durability of textile product-production increases in the design and production phases, the
lifecycle of the product extends. Thus, it will be provided to improve the consumer satisfaction, minimize the waste
and also the expenditure-cost. In the event of thinking about the recommendations to improve these requirements
towards the results of applied methodologies, a part of significant recommendations in this research scope is
explained below;
-In the design process, all the requirements for the different phases of the life cycle should be determined. The most
important aspects are maintenance and cleaning for which special requirement can take place. Failing to consider
these aspects can cause a product primitively designed for a longer lifetime to be demolished or lose its functional
and aesthetic property after the first cleaning. The properties of most products are modified during usage.
-In case of textile products, this change can include a worn-out and rugged surface, which is not only an aesthetical
situation but also affects the mechanical properties of the product. In the case of knitted textiles, also non-expected
stretching can cause a problem. This modification of the quality can be prevented by choosing the proper-convenient
material and textile structure during the design stage.
-A brand supports a product to attract notice among other products by presenting it as a distinct textile product. It is
the basic factor that demonstrates the quality and durability of a textile product. If the customers are gratified with
the branded product, these consumers transform into dependable consumers of the brand. Depending on the
marketing policy, a brand supports the consumer to acquire new products. The lifecycle of the product increases if
the level of the quality-durability of product increases.
-Focusing on the available materials of products (for instance performance-durability parameters, costs, type et.)
support to prevent the -risk components- failures.
-Improving and following the available technology (for example, production line, machines, usage equipment,
expenditure, and resource demand of customers) can provide to eliminate the risk types during the process.
-Washing the textile products with restricted frequently and cleaning at under reducing heats and using detergents or
economic cleaners and avoid the ironing where the opportunity to expand the lifecycle of the textile product.
-Extending the life cycle of textile products via the method of repairing and fixing is the one of suggestion to
eliminate the risk condition.
-Purchasing minority but longer lifecycle span of textile products
-Determining of used textile products around recycling companies, centers which could recover them for derived,
second-hand purchasing wherever possibility and recycling the threads or fabrics can be a major priority of the
suggestions. Thus this can be to encourage, to move towards a zero waste economy and to provide waste prevention-
waste reduction.
-When buying new products, choosing this made-produced with the greater values of the least energy and least toxic
emissions (green production policy).
- The least energy and least toxic emissions are major risk parameters during the production process. This factor is
presented for the scope of cost and health conditions for the population-customers and the economy of the country.
-The holistic view breaks down barriers between sectors and disciplines. Also, Green production is the significant
strategy to support a part of the technical requirement and provide the customer satisfaction.
- Business and producer companies should force socially rational solutions involving the design and production
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scope of environmentally friendly and durable products supplying the formation of a minimum amount of waste

- It is necessary to conduct a cost investigation for the use of renewable energy resources (sun panel, biomass etc.)
and to ensure environment-focused production.

-The strategic plan is important for the textile firms to carry out environment-focused production. The textile should
prepare its strategic plans for environment-focused production and review it on a regular basis.

6. Conclusions

Pareto analysis (PA) and QFD (Quality Function Deployment) have been widely used in the literature and also
these techniques are used for the identification-determination of the most significant-dangerous failures, the removal
or reduction of the most important failure modes. These are power analytical methods that can be used to estimate
what sort of order should be followed for recommended action according to the calculated and determined values. It
can be pointed out that the House of Quality created the opportunity to demonstrate the technical characteristics of
sustainability of lifecycle of textile product around customer needs-satisfactions, setting the stage for further real-life
improvements. By focusing on the strengths and weaknesses highlighted by the relationship matrix between the
customer properties and the counterpart characteristics, an activity schedule for further improvement and
performance improvement can develop by a joint group of representatives.

These two methods were integrated and used together to determine basic requirements, increase the quality level
of the industry and voice of the customer (customer satisfaction) for this application. QFD is a systematic method of
improving a new product or supporting sustainability, by which the association should guarantee that requirements
of customers are translated correctly into its specifications. Therefore, achieving or exceeding customers’
expectations means more than maintaining or improving customers’ performances. This application supports to
identify and categorize the requirements of the sustainability dimensions for the considering the lifecycle of textile
products. According to the QFD, the resulting Pareto analysis led to suggestions for processes that constituted
problems or problems with the 80/20 ratio. Pareto analysis technique supports to determine the top 20% of causes
that requirements to be addressed to resolve the 80% of the problems [25, 45]. These techniques are used to reduce
of the most important failure modes, to provide the initial requirements of the business and customer satisfaction.
This issue can be applied in every industrial manufacturing and service sectors. This topic can integrate with every
research areas and can be developed with other technical and customer requirements by Failure Modes and Effects
Analysis and Multi-Criteria Decision Making Methods.
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