
 

 

ABSTRACT 
 

YADALA, HARITHA. Consumer Product Attribute Preferences and Desirability of Nonwovens 
for Home Textiles. (Under the direction of Dr. Traci A.M. Lamar). 
 
Today, the home textile industry is a $54.5 billion market and is projected to grow by 22% by 

2030. This calls for in-depth research on product innovation and understanding the consumers 

better, to meet their needs and wants. The nonwoven industry is also growing at a swift pace, 

offering a wide array of products to many diverse fields. With the capacity to manufacture 

products at high-speed, low cost and with the ability to engineer value-added performance 

properties into them, nonwoven fabrics have stood as adaptive, creative and technology-driven 

fabrics. The new generation microdenier nonwovens have made it possible to be accepted in the 

home and apparel industries as they are more durable and have a better hand. However, their use 

as a mainstream fabric is limited to undercovers or underlining. As material innovation has been 

a key trend that will continue to grow in home textiles, this research explored the impact of 

adding aesthetic value to nonwovens using dyeing and printing technologies. Additionally, the 

research focused on gaining insight into consumers’ preferences for home textiles including 

bedding products, kitchen textiles, towels and home décor textiles. Specifically, this study aims 

to:1) explore the most important consumer product attribute preferences when considering 

purchases for home textile product categories. 2) investigate consumers’ reported desirability of 

plain white, dyed and printed nonwovens for the four home textile categories to determine if 

dyeing and printing positively impacted the consumers’ reported desirability.  

            An online survey was employed to gather the data for this study. Descriptive analyses, 

ANOVA, MANAOVA and post-hoc analyses were employed to analyze the data to provide 

answers to the research questions. The results revealed significant differences in the level of 

importance of product attributes for the four home textile categories. Additionally, a consistent 



 

                                                                                                                                                            

preference was shown towards performance attributes among all the home textile product 

categories except for home décor textiles. Printed nonwovens had a higher reported desirability 

compared to plain and dyed nonwovens. The results of this research provided great insight into 

consumers important product attribute preferences for purchasing home textile products and their 

desirability towards nonwovens for home textiles. These results have a great potential for both 

nonwoven and home textile industries.  
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Chapter 1: INTRODUCTION 

1.1 Background of the study 

The home textile market, one of the major segments of the textile industry, is witnessing a steady 

growth with the increase in consumer spending on homes and fashion sensitivity towards living 

spaces. The global home textile expenditure in 2016 was $178 billion. In the United States that 

was $54.5 billion, and the market is projected to grow by 22% by 2030 (Euromonitor, Home 

Textiles Market, 2018).  This has encouraged textile companies to diversify and bring 

innovations in the home textile field. "Nonwoven fabrics" are one of the greatest stimuli for the 

textile industry in recent years as they involve smarter, sustainable and energy-conserving 

products and processes (Pourdeyhimi, 2019). Nonwovens are highly engineered solutions that 

provide a multitude of functionalities in various sectors including hygiene, medical and filtration 

products. However, their use in Home textiles is limited including applications such as 

nonwoven backings, disposable wipes, and table covers, etc. (Kane. F, 2014). With the 

advancement in the availability of durable nonwoven fabric, for example, Evolon® by 

Freudenberg, there is a great opportunity to research nonwoven fabrics and their application in 

the home furnishing market. As household textiles must withstand high wear and tear, stains, 

spills, and dirt a lot of research and development is already being conducted in the areas of 

performance, safety, environmental concerns, and cost. Aesthetic properties such as color, 

surface treatment, hand, touch, and durability are equally important to focus on, as they are the 

primary selection and evaluation criteria before a purchase.  
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1.2 Statement of purpose 

The consumer-driven approach is used in every industry today, as it is important to understand 

consumer needs and wants to design, develop and market goods and services that people are 

willing to buy. Therefore, this research uses Blackwell, Miniard, and Engel (2006), Consumer 

Decision-Making Process Model as a theoretical framework, the goal of this study is to 

investigate the prime factors that consumers consider while shopping for home textiles in each of 

four home textile product categories and to investigate consumers' acceptance of a nonwoven 

fabric for home textiles.  

1.3 Research Questions 

RQ 1: What are the most important consumer product attributes when considering purchases for 

home textile product categories – bedding products, kitchen textiles, towels and home décor 

textiles. 

RQ 2: What are consumers’ reported desirability of plain white, dyed and printed nonwovens for 

the four home textile categories – bedding products, kitchen textiles, towels and, home décor 

textiles. 

RQ 2a. Does dyeing a nonwoven positively impact the consumers’ reported desirability 

for home textile products 

RQ 2b. Does printing a nonwoven positively impact the consumers’ reported desirability 

for home textile products 

1.4 Significance of the study  

This research will aid the home textiles and nonwoven industries in understanding the variables 

that drive consumers' purchase decisions and focus on them to gain wider acceptance in home 
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textile product categories. From a consumer point of view, this study can educate them about the 

characteristics and attributes of nonwovens and their potential value in home textiles.  
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Chapter 2: BACKGROUND AND LITERATURE REVIEW 

2.1 Introduction to Home Textiles 

Home textiles are a segment of technical textiles that are mainly used for their functional and 

aesthetic properties improving the mood, safety, and delight to live comfortably in a house or 

any interior spaces. Today, with the increase in disposable income and improved living 

standards, the home textile industry has emerged as the fastest growing business in the world 

with a continuous demand for comfort and functional performance by customers (Lioyd, 2018). 

As a result, there has been continuous research to adopt mature performance textile technologies 

for use in home textile products (Das, 2010). 

2.1.1 Home Textiles Market Scenario 

 China, European Union (EU28), and India were the world's top three exporters of textiles in 

2017 that accounted for 66.3% of world textile exports in 2017. The United States remained the 

world's fourth top textile exporter in 2017, with 4.6 percent of the shares (Lu, 2018). According 

to the Statistics Portal (2019), the total retail sales of home textiles in the United States 

accounted to approximately 28.6 billion U.S. dollars.  

2.1.2 Fibers, fabrications and types of Home textile products 

Fabrics are the prime contributors to control and impact the interior environment. The color, 

texture, character, and scale are all the integral features of a fabric (Das, 2010). The fabrics used 

for home furnishings consist of both natural and man-made fibers. Natural fibers like cotton, 

wool, and linen are mostly preferred by the consumers as they are more durable and comfortable.  

Man-made and synthetic blends like- polyester, nylon, rayon, Teflon, acrylic, polypropylene are 
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significant export items that are preferred due to the qualities like strength, warmth, abrasion 

resistance, resistance to moths and mildew. The most common fabrics seen in home furnishings 

consists of cotton, nylon, polyester, rayon jute, coir and wool fibers. Luxury home textiles 

consist of silks, velvets, suedes, and leathers. With the increase in environmental concerns, the 

use of eco- friendly fibers and fabrications have been accelerated in every sector of textiles (Das, 

2010). Although not commercially successful in the textile market, fibers like hemp, PET 

(Polyethylene Terephthalate) from recycled plastic bottles, and seaweed, milk and soybean fibers 

are few sustainable fiber options in home textiles. 

            The home furnishings sector includes textiles that are typically made according to certain 

methods of construction and composition. Generally, home textiles are produced by weaving, 

knitting, crocheting, knotting, or pressing fibers together. The basic and most common 

techniques of home textiles are printed, embroidered, woven, non-woven, dyed and handmade 

(Das, 2010). Home textiles differentiate spaces and offer the texture, color, character, feel, and 

comfort (What is a home textile, 2017). Home textiles are commonly categorized into four types 

based on their usage in the home (Classification of apparels and home textiles, n.d). 

Table 2.1 shows the details of each category of home textiles.  

 

Table 2.1 The Categorization of Home Textiles (Classification of apparels and home textiles, 

2018; n.d)  

Bedding Products  Kitchen textiles Bath Others 

Bedsheets 
Blankets 
Pillowcases 
Comforters 
Pillow shams 
Mattress pads 
Quilts 
Throws 
Sheets 

    Tablecloths 
    Aprons 
    Wash cloths 
    Table runners 
    Placement mats 
 
 
 

Towels 
Bath robes 
Shower curtains 
Mats 
 

Curtains 
Drapes 
Wall covering 
Rugs 
Tapestries 
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Home textiles can be grouped as hard home textiles and soft home textiles. Hard home textiles 

include heavy items such as coir mats, rubber floor mats, rugs, carpets, and heavy upholsteries, 

blinds, drapes while soft home textiles include kitchen and bath towels, blankets and bed linens, 

pillows and pillow cover, aprons, curtains, etc.  

2.1.3 Performance expectations from Home textiles 

Home textile product demands and needs have been amplified over the years with the increase in 

the number of interior spaces (Das, 2010). With the advancement of technology in the 21st 

century, high performance and value addition are no more consumer attributes but are essential 

features of a finished home textile product. Flame resistance, abrasion resistance, light fastness, 

wash fastness, pilling resistance, appearance retention, and stain resistance are the typical 

performance requirements for home textiles to improve flame repellence, ease of maintenance 

and durability. Added to these, the consumer looks for an aesthetically pleasing, well-

coordinated home textile collection for their home to achieve a visual balance and harmony. 

Color and design are the essential factors to influence and attract the target customers today 

along with eco-environmental products and processes. Any deviations from the specification 

standards of the performance requirement of a product may lead to rejection in export or 

customer dissatisfaction.   

2.1.4 Test methods for Home textiles 

Depending on the product category, end-use and the export market, a series of tests are 

conducted during pre-production and production to assess the quality of a home textile product. 

For example, the performance requirement for floor mats/ rugs/ carpets in the US market include 

tests for fabric qualities such as fabric defects, color evenness, fabric weight; tests for a physical 
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performance such as shrinkage due to washing, shape distortion, pilling resistance, flammability; 

and colorfastness tests such as wash fastness, dry crock, wet crocking, stain resistance, etc.  

Tests for care label recommendations, tests for specific finishes and end uses, chemical testing 

for restricted substances, and feather and down tests are a few of the tests conducted to cover 

performance, safety, and legal criteria. Selecting the right protocol for testing home textiles is of 

great importance for the home textile fabric manufacturers to demonstrate compliance with 

jurisdiction.  In addition to the mandatory testing, voluntary standards are also developed by a 

few industry trade associations such as NCTO (National Council of Textile Organizations) etc.  

Standard tests are from sources including the ASTM(US), AATCC(US), BS(UK), 

DIN(Germany), NF(France), JIS(Japan), and ISO, EN (Europe).  

            Evaluation of Home textiles is a mandatory step to qualify a comprehensive standard 

requirement for the home textile industry. Tests such as colorfastness, care label 

recommendations, tests for specific finishes and end uses, chemical testing for restricted 

substances, feather and down tests are a few of the various tests conducted to cover performance, 

safety and legal criteria. Selecting the right protocol for testing home textiles is of great 

importance. Often confusion arises to choose the required tests for product testing due to the 

inability to categorize the product under certain groups. For example, a debate often arises 

whether colorfastness to static wetting on bright colored bath towels are required or not.  The 

various tests include the ASTM(US), AATCC(US), BS(UK), DIN(Germany), NF(France), 

JIS(Japan), and ISO, EN (Europe).  
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2.2 Introduction to Nonwovens  

2.2.1 Fundamental principles of Nonwovens 

Nonwovens started as a low-price substitute for traditional textiles. The yarn spinning stage is 

omitted in the non-woven processing of staple fibers. Non-woven fabric is produced by bonding 

fibers using chemical, mechanical or thermal methods, replacing the weaving or knitting of yarns 

in traditional textiles. Today, the non-woven industry is highly profitable with intensive 

industries investing in research and development of a wide range of non-woven products. INDA, 

North America's Association of the Nonwoven Fabric Industry, describes non-woven as a 'sheet 

or web structure bonded together by entangling fibers or filaments, by various mechanical, 

thermal and/or chemical process (Nonwovens Glossary of Terms, n.d.). Nonwoven products are 

engineered so can be disposable, for a single or short-term use, or durable with a long life based 

on the end-use requirements of the product. A spectrum of diverse non-woven products can be 

seen in industrial, engineering, consumer and healthcare industries. The most common category 

by far is the nonwovens for hygiene, accounting for 34% of US nonwovens production, followed 

by civil engineering with 17.9% (INDA, Worldwide outlook Report, 2015). 

2.2.2 Classification of Nonwovens 

In all nonwoven web formation processes, fibers or filaments are either deposited onto a forming 

surface to form a web or are condensed into a web and fed to a conveyor surface. The conditions 

at this stage can be dry, wet or molten. Based on the condition of formation, nonwovens can be 

classified into three major areas; dry-laid, wet-laid and polymer-laid (encompassing the spun-

melt technologies of spun-bond, melt-blown and flash-spun) (Russell, 2007). In dry-laid web 

formation, fibers are carded or aerodynamically formed and then bonded by either mechanical 

bonding (needle punch, hydroentanglement, stitch bonding), thermal bonding or chemical 
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bonding. Wet laid is a web formation process where an aqueous suspension of fibers is laid onto 

a screen conveyor belt or perforated drum. Polymer-laid or spun melt nonwovens are 

manufactured with machinery developed from polymer extrusion.  

 

Figure 2.1 Classification of nonwoven webs and their formation technique (Karthik, Karan C, & 

R, 2016) 

2.2.3 Characteristics of nonwovens 

The structure and composition of web formation strongly influence the dimensions, structure, 

and properties of the nonwoven fabric. Nonwovens are generally anisotropic in their fiber 

orientation, resulting in structure non-uniformity.  While 90% of nonwoven products are made of 

man-made fibers, polypropylene is the predominant fiber used in the nonwoven industry because 

of its availability in various grades and its surface chemistry (Russell, 2007).  It also has good 

absorbency, mechanical properties, softness, flame retardancy, and coloration can be improved 

by treatments. There is no finishing routine for nonwoven fabrics unless needed for any 



 

10 
 

particular end use to increase technical function or for aesthetic purposes like dyeing, padding 

and calendaring. 

2.2.4 Nonwoven Applications in Home textiles 

With the array of features and advantages nonwovens offer, today nonwovens have acquired a 

significant share of the market in the home textile sector (Olivia, 2016). Nonwovens offer the 

highest requirements of product safety, health, and durability and provide an optimum alternative 

for people suffering from allergies (Olivia, 2016). High-bulk nonwovens, needled nonwovens, 

filament nonwovens, and random-web nonwovens are the most used durable nonwovens in home 

textiles. Nonwovens can provide comfort, light weight, flame-resistance adding value to a 

product. Nonwovens for home textiles include upholstery materials, floor coverings, wall 

coverings, and window treatments. 

2.2.4.1 Nonwovens for upholstery 

Nonwovens for home textiles include upholstery materials, floor coverings, wall coverings, and 

window treatments. Filaments of polyester or polypropylene are increasingly used for 

upholstering and mattress covers. To be suitable for use in upholstery, nonwovens should have 

high strength in all directions, good dimension stability, be processable in any direction and not 

fray at the cut edges. 

             Polyester wadding or polyester nonwovens are a few of the terms for nonwoven 

coverings. Depending on the type of bonding, these polyester nonwovens are used for various 

end-uses such as bonded polyester wadding or polyester nonwovens for covering upholstery 

materials, thermo bonded nonwovens as covers for foam-backed upholsters, laminated 

nonwovens or as covers for foam-backed upholstery with high dimensional stability.  
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Nonwovens made of bicomponent fibers are produced as 'bulky fibrous web' which can 

withstand dynamic loads and have high compressibility and recovery capacity. They have good 

air permeability and ensure a high level of comfort in the case of upholstered furniture.  

2.2.4.2 Nonwovens for floorcoverings 

Needle nonwoven fabrics are a suitable option for floorcoverings. About 20-25% of Germany's 

floorcoverings are made of nonwovens (Russell, 2006). A combination of yarn and nonwoven 

technology is used for producing floorcoverings, called the 'Starfloor method', introduced by 

DLW (Deutsche Linoleum Werke) in 1998. The output is a three-dimensional structure that a 

needled nonwoven does not have and hence an interesting floorcovering technology. In addition 

to this, adhesive-bonded nonwoven webs are also used in the floorcovering sector. In the 

majority of instances, these adhesive-bonded webs are supplied with a web of strong, steady 

man-made fibers and with a covered adhesive layer.  

2.2.5.3 Nonwovens for window treatments 

Nonwovens see growing use in window treatments since they are lighter weight and less 

expensive contrasted with woven or knits. They also meet the designers requirements for a novel 

look as they can be easily pleated and, offer range in fiber compositions and surface textures and 

are easy to handle as they do not fray like woven fabrics.(Olivia, 2016). Considering these 

performance features, Freudenberg, German based nonwoven manufacturer uses its nonwoven 

fabric ‘Evolon® for window treatments such as curtains, roller blinds, and sunshades, as well as 

awnings, canopies, and marquees as the fabric is equipped with sun protection technology (Sun 

protection, (n.d)). 
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2.3 Dyeing and Printing of Textiles 

Dyeing and printing are value-added treatments for textiles. These are the wet processing 

techniques to color fabric. Only single color or fiber based cross dye effects are produced in 

dyeing whereas various kinds of colors and designs can be achieved on fabric surface with 

printing. Dyeing and printing of fabric began thousands of years ago. Dyeing is the application 

of dyes, pigments or colorants on textile materials such as fibers, yarns, and fabric. The 

difference between dyeing and printing is, they react with the fabric in different ways. Generally, 

a dyeing process involves adsorption (transfer of colorant from aqueous solution to the fiber 

surface) and diffusion (colorant diffusing into fiber) (Shang, 2013). In many types of printing, 

the colorant is fixed on the fabric surface by means of a fixation agent and doesn't involve any 

interaction with the fibers although dye based printing is an exception. The dyeing and printing 

technologies are explained in detail below.  

2.3.1 Dyeing of Textiles 

2.3.1.1 Introduction to textile dyeing 

Textile dyeing is a generalized process of coloring fabrics with specific dyestuff with the help of 

dye-fiber interaction. A dye is a colored compound, used generally in a solution, which is 

capable of being fixed to the fabric. It is defined as the compound containing chromophore and 

auxochrome groups called dye. The chromophore group is responsible for the dye color and 

auxochromo is responsible for dye fiber reaction (Rana, B. (n.d.)). By forming covalent bonds or 

complexes with salts and/or metals, dyes adhere to compatible fibers either by physical 

adsorption or by mechanical retention. Dyes can be classified according to their application, and 

by chemical structure (Shang, 2013). 
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            Dyeing technology and dyeing processes are highly dependent on factors like kinds of 

dyes and chemical auxiliaries, fiber type and structure, and application method (Shang, 2013). 

Another common classification of dyes as natural and synthetic can be done based on the source 

of origin. Natural dyes are usually extracted from plants and, natural minerals and don’t have a 

great affinity towards the fabric. Dyes derived from organic or inorganic compounds are known 

as synthetic dyes. Examples of this class of dyes are direct, acid, basic, reactive, metal complex, 

vat, disperse dye etc. For this research, disperse dyes were used to dye the nonwoven fabric. The 

mechanics of disperse dyes are explained below. 

2.3.1.2 Disperse Dyes 

Disperse dyes were initially developed for dyeing secondary cellulose acetate fibers. These dyes 

are water insoluble and non-ionic and prepared for dyeing by finely grinding them into powder 

in the presence of dispersing agents (Mawla, G. (n.d.)). This dye class is used to dye polyester, 

nylon, acetate and triacetate fibers. Nylon fibers are dyed with disperse dyes because of their 

ability to cover barre defects, but due to limited fastness properties of these dyes, pale shades and 

medium depths of color are not successful (Gulrajani, M. L, 2011). The general structure of a 

disperse dye molecule is small, planar, with attached polar functional groups like -NO2 and -CN. 

Although the small particle size of the dye makes it easier to slide and disperse in water, disperse 

dyes are quite volatile and tend to sublime out of the polymer at sufficiently high temperatures 

(Gulrajani, M. L, 2011).  

            Disperse dyes are generally applied under pressure, at temperature of about 130 C. The 

higher temperature allows the polymer structure to loosen up and get less crystalline, opening 

gaps for the dye molecules to enter. The interaction between the dye and polymers are thought to 
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be Van-der-Waals and dipole forces. (Figure 2.2) Disperse yellow 3, Disperse Red 4, and 

Disperse Blue 27 are good examples of disperse dyes. 

 

 
Figure 2.2. Disperse dye chemical structure (Mawla, G. (n.d.)) 

2.3.1.3 Dyeing Process 

The dyeing process is one of the key steps for a colored textile product. In addition to the color 

and design of the fabric, consumers also look into basic product characteristics of dyed fabrics 

such as colorfastness to light, perspiration, and, washing based on the end-use of the fabric 

(Chequer, 2013). To ensure these characteristics are satisfied, the dyes must show high affinity, 

uniform dyeing, resistance to fading and be economically feasible. Today, the dyeing process 

involves a lot of steps that are selected according to the nature of the fibers in the fabric, and the 

properties of dyes used for dyeing (Baumann & Fletcher, 1966-67) The dyeing process involves 

three major steps: preparation, dyeing and, finishing. 

            In the preparation step, the fabric is cleaned to remove unwanted impurities before 

dyeing. Aqueous alkaline substances, detergents and enzymes are generally used for cleaning the 

fabrics. The next step is the aqueous application of colors to the cleaned fabrics using dyes and 

other chemical additives such as surfactants, acids, alkali/bases, electrolytes, leveling agents, 

emulsifying oils, softening agents etc. The addition of such chemicals improves uniform dyeing 
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with colorfastness properties suitable for the end use of the fabric. Based on the type of fiber and 

dye, it is important to maintain a certain temperature and pressure during dyeing. The last step is 

finishing, which involves improving the quality of the fabric. Chemical compounds are used for 

finishing these dyed textiles. Examples of fabric treatments applied in the finishing process 

include waterproofing, softening, antistatic protection, soil release etc.  

2.3.2 Digital Textile Printing 

2.3.2.1 Introduction to Digital Printing 

In this fast-paced digital world, digital textile printing is the fastest growing method of textile 

printing. With the arrival of this printing technology, a significant improvement was seen in the 

nature of textile design (Carden, 2015). It is the fastest printing method giving it a clear 

advantage over traditional print methods such as block printing, flat-screen, and rotary screen 

printing, etc.  

            The first ink-jet printed fabrics were carpets, by Milliken of Spartanburg in South 

Carolina, USA in the 1970s (Ujiie, 2006).Today, Europe and America are the pioneers in digital 

textile printing, and these markets are expected to grow, reaching 29.8 billion square meters by 

2020 (Cie, C., 2015). 

 2.3.2.2 Digital Inkjet Printing Technology 

"Digital printing" is a method of printing in which a digitized image is transferred onto the 

substrate.  Inkjet printing is defined as a process by which the desired pattern is built up by 

projecting tiny drops of ink ('ink' refers to both dyes and pigments) of different colors in 

predetermined microarrays of pixels, onto the substrate (Kan, Yuen, 2012). Digital Ink-jet 
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printing comprises of hardware, software, colorants, fabric preparation and finishing process. 

(King, 2009).   

            The most prominent ink-jet printing method is drop-on-demand (DOD) technology (Kan, 

Yuen, 2012). In this technology, an ink-droplet is ejected out of print head by electric impulses 

onto the fabric only when triggered by a computer. This way the ink can be accurately controlled 

and thus reduce wastage. Within this technology, there are four types of systems (see Figure2.3). 

Thermal excitation system and Piezoelectric system are the two most prominently used in the 

print industry.  

            In thermal excitation system, upon a command by computer, a resistor in printer heats up 

to a hot temperature (>350 C), which causes ink to form a vapor bubble and ultimately eject a 

drop of ink from the nozzle of print head. Approximately 10,000 drops are produced in one 

second. The volume of a single droplet is about 150-200 picolitres (Kan, Yuen, 2012).  

 In Piezoelectric drop-on-demand inkjet printing, an electromagnetic field is used to control the 

series of ink drops and guide the electrically charged ink-stream onto fabric. The print head 

containing ink is electro-magnetized, a feed system, a drop-formation mechanism, nozzles and 

usually the ink supplied in cartridges are the basic elements for print.   

            The second type of ink-jet printing technology is continuous ink-jet (CIJ) printers. The 

only difference between this printer and DOD systems is that ink is forced at high pressure by 

which inkjet ejects drops are directed to the substrate, or in some instances to a collection tank 

for recirculation, recycling, or reuse. Drop-on-demand only produces and ejects droplets when 

required. This inkjet system is stigmatized in the print industry as a primitive or amateur type of 

printing (Kan, Yuen, 2012). This is because most people consider this technology to be bad for 
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the environment due to the unreliability of ink recirculating system that is required for 

continuous ink-jet system (Inkjet Printing Basics CIJ vs DOD, 2017; Le H.P, 1998).  

 

  

 

 
 
 
 
 
 
 
 
 

Figure 2.3 Digital Inkjet Printing Technologies (Kan, Yuen, 2012) 
 

2.3.2.3 Digital Textile Printing Design Software 

The introduction of CAD (Computer-Aided Design) in the mid-1960’s, resulted in a major 

breakthrough by saving a lot of time and labor costs (Waern, K. G.,1988). In digital printing 

technology, developers can design with CAD software or import design work by scanning or 

using digital camera pictures, or a combination of these. 

            As a non-contact printing system, the fabric design for digital ink-jet printing can be 

converted into high-resolution information through distinct software and storage formats (Kan, 

Yuen, 2012). The primary file format that is widely used for digital ink-jet printing is the TIFF-

Tagged image file format. Other file formats can also be used to digitally print including, but not 

limited to Bitmap (BMP), Graphic interchange format (GIF), Portable network graphics (PNG), 

Joint picture experts’ group (JPEG), Portable document format (PDF), Hypertext markup 

language (HTML) or Encapsulated Postscript (EPS) (Kan, Yuen, 2012). Through inkjet printing, 
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unlimited colors can be printed on various textile substrates with great accuracy. CAD software 

has made it possible to produce prints of high-quality with a possibility to design and create 

fashionable prints at a quicker pace to meet consumer demands. 

            There are two primary types of CAD software used, proprietary and off-the-shelf. 

Proprietary software is owned by a person or a business (the one that has created it) and is almost 

always subject to significant constraints on its use, while off-the-shelf CAD software is readily 

available for sale to the public. Using CAD, design files can be readily stored and supplied with 

high resolution and precise color information. Designers can operate wherever they want and 

submit their design documents easily via am external hard drive or the internet. CAD combined 

with digital printing technology enables designers to readily verify designs and patterns without 

causing important delays or extra expenses. However, for the smooth running of CAD systems, 

the operators must be sufficiently trained and be aware of both hardware and software systems 

for the effective functioning of technologies (Ujiie, 2006). 

2.3.2.4 RIP Software 

A Raster Image Processor (RIP) is a liaison between input design (vector art or raster image) 

files and the output hardware (printer). With its decision-making system, the RIP helps to ensure 

a better print registration as it allows the use of color separator subprograms and also the printing 

of halftones through adjustable dots. This software enables users to achieve a high-quality 

product. The print options for the operator to choose the desired fabric substrate, suitable inks for 

the substrate and color calibration for the desired result and print quality are stored in RIP 

software.  
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2.3.2.5 Steps involved in textile ink-jet printing 

The first step in textile ink-jet printing is the fabric preparation process. For the fabric to retain 

color after multiple washes, or when exposed to sunlight, the dye or pigment must first have a 

chemical bond with the fabric. In some cases, a 'fixing agent' is used that attaches the ink to the 

surface of the fibers by making a chemical bridge between them. Generally, for traditional 

methods of printing like roller or flat screen printing, the fixing agent is added to the dyes or 

pigment. But, in digital textile printing, the fixing agent is applied as a special coating on the 

fabric before printing. This coating also functions to maintain the design details by not allowing 

the droplets of ink to spread on the fabric which could result in blurriness of the print design. The 

fixing agent for reactive dyes is alkaline soda ash, while a carbohydrate-based or synthetic 

thickener is used for acid or disperse dyes. Pre-coated fabrics are available in the market that are 

coated with specific chemicals suited to the dye that will be used. For pigment printing, fabrics 

coated with printing binders are available for printing. The binders help to fix the pigment and 

improve the color fastness properties. Hence it is important to determine the ink before selecting 

a fabric to digitally print.   

            Once printing has occurred, fixation is the next step. Fabrics that have been printed with 

pigments are fixed by baking them in a special oven or heat press while dyes are usually fixed 

with a steaming process. Typically, after the fabric has been printed with dye based inks, it is 

rolled up and sandwiched between layers of special paper or plastic, to prevent the dye/ink 

transfer from the printed side to the other side. The next step is to steam the printed roll of fabric 

for the fixation process. Several types of steamers are available based on the scale of 

manufacturer and amount of fabric. Care should be taken that water doesn't come in contact with 

the ink as it will cause the ink to bleed, resulting in a blurred image or sometimes the print may 
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completely disappear. Steaming time varies according to the type of dye and the kind of steamer 

(Cie, 2015). Colors will not be consistent if the steam is not evenly distributed along with the 

fabric roll (Cie, 2015). Steamers must be properly ventilated and are installed in a temperature 

and pressure controllable setup.  

            The last step, following after fixation is washing the printed fabric to remove excess 

dye/pigment and the pretreatment. Each batch of printed rolls has to be washed under the exact 

same conditions to maintain consistency. Fabrics should be washed thoroughly until the water 

runs clear of dye. Stickiness may result if there is any residue of pre-coating (Cie, 2015). Once 

washed, the fabric should not be left crumpled as it may cause a stain. 

 2.3.2.6 Advantages of Digital Printing 

Digital printing has advantages over traditional printing methods such as high speed, efficiency 

and low costs at a smaller manufacturing number. It has a lesser environmental impact and a 

great design advantage compared to other methods of printing (Ujiie, 2006).  Inkjet printing is a 

sustainable process primarily because of low waste of dye as the ink is printed on demand. Also, 

as the fabric is printed as all-over or to specific pattern placement, there is a lower chance of 

fabric waste. Inkjet printing is reported to use 30% less water and 45% less electricity than 

conventional print methods (Goode & Russell, 2011). This saves a lot of energy recourses. Also, 

there is a high chance that the efficiency percentages can grow better with new technologies and 

innovations in the digital print world. Short run time and immediacy in set up for digital printing 

are other advantages of digital printing. This means that fashion and textile houses do not need 

large warehouses to store additional fabric stock in advance of manufacturing the final goods. 

Print runs can be arranged to set up on-demand to match orders from retailers as they come in.  
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From a designer's perspective, digital textile printing opens up a wealth of creative possibilities 

to print detailed designs using any scale, any repeat and even engineer prints with no limitations. 

Digital printing has no limit to colors as it is based on the CMYK or process-color method for 

photograph printing. Due to this photographic technology, most of the subtleties and details can 

be captured and translated on the fabric as a print. Also, the rapid turnaround time is quite 

advantageous for a designer as the process of the trial (sampling), re-evaluation and adaptation 

are facilitated at the comfort of the designer time frame (Kan, Yuen, 2012). 

2.3.2.7 Disadvantages of Digital Printing 

Compared to roller printing, digital inkjet printing is relatively slow in terms of time to print. On 

untreated and pretreated fabrics, wicking can be an issue in digital print if the right amount of ink 

is not gauged by the printer. However, this can be avoided by reducing the amount of ink per 

drop. But this can lead to a decrease in color saturation. Blotchy printing can be caused due to 

uneven pretreatment or no pretreatment. As there is no standard test or evaluation method for 

digital inkjet printing and a lot of research is going on in this area. The evaluation is often 

conducted in the combination of subject visual and objective analysis on print quality and color 

information (He, M., & Zheng, L., 2017). 

2.3.2.8 Colorants for Digital Printing 

The colorants used in digital printing can be mainly classified into two types, water-soluble and 

water insoluble (Fryberg, 2005). Table 2.2 lists the dyes according to this traditional method of 

classifying the dyes.  
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Table 2.2 Traditional classification of colorants. (Fryberg, 2005) 

 

With demand for printing quality requirements such as fade resistance, outdoor durability, 

environmental concerns, low production costs etc., chemists have been continuously researching 

and developing different ink formulations to suit wide-format inkjet printers for textiles (Clyde, 

2017).  Latex Inks are one such innovation in recent times. These are pigmented, but water-

soluble inks are designed specifically for industrial and commercial printing applications.  

2.3.2.7 Latex Inks 

Latex inks are like aqueous-based pigmented inks; however, they also contain small particles 

of latex, which is a form of plastic (Latex vs solvent, 2014). Once applied to the substrate paper 

or fabric, heat is used to evaporate the water away, leaving just the pigment and latex polymers 

on the surface media. The heat also activates the polymers to bind the pigments to the media. 

Although Mimaki and Ricoh have also introduced latex printers, the latex market has been 

driven by HP, mainly because it sits very well with HP’s thermal print head technology (Pericot, 

J. P., 2016). 
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2.3.2.7.1 Latex Ink technology 

Latex Inks contains liquid ink vehicle that helps to carry latex polymer and pigment particles to 

the surface of the substrate. The ink vehicle’s physical and chemical properties are of critical 

importance for both drop ejection performance and control of ink-media interactions (HP Latex 

Inks Backgrounder (n.d.)). These properties can be formulated to the ink vehicle with a 

combination of water (~70%), carrier fluid (co-solvent) for aqueous inks (~30%), and additives.  

            Carrier fluid (co-solvents) and additives play an important role in drop ejection and ink-

media interactions (Latex ink. (n.d.)). The carrier fluid lowers surface tension to wet the internal 

surfaces of the drop generators that helps to keep them intact with ink and ready to print. 

Additionally, the carrier fluid minimizes viscous plugs in the nozzles that can cause missing or 

misdirected drops, latex ink printing is a dry and odorless printing technology. As a result, the 

printed fabric can be immediately handled, stored, shipped, or displayed indoors. Figure 2.4 

shows a schematic diagram of liquid film of latex ink in the print zone on the surface of 

nonabsorbent media.  

 

Figure 2.4 Mechanism of Latex Ink Adhesion. (Latex ink. (n.d.)) 

2.3.2.7.2 Performance features of Latex Ink 

Latex ink for fabrics is intended for printing on wide range of fabric substrates containing 100% 

cotton to 100% polyester and also cotton/polyester blends. This makes it a viable choice of 

printing on most of the fabrics. The major advantage of latex is that the prints are dry as soon as 
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they come out of the printer with no need to set them aside for degassing (Pericot, J. P.,2016). 

This makes the printing process more economical and reduces lead time.  Unlike solvent inks, 

which have a distinct odor, latex inks are odorless because of the water-based formulation of the 

inks.  Latex technologies do not emit hazardous VOCs and can be used without any form of 

ventilation or air extraction (HPLatexInks: Health and environmental advantages, 2014). With an 

increase in digital printing among fabric manufacturers, latex ink can create a change in the 

current capacities of the digital textile industry as they provide high quality, low maintenance 

and reduced environmental impact with digital printing technology (Latex vs solvent, 2014). 

Today, latex printing is used across a wide range of applications and materials such as soft 

signage, wallpapers, vehicle graphics, banners and vinyl. With uses both indoor and outdoor, the 

ability to print on both coated and uncoated materials makes this method of printing versatile 

(Pericot, J. P.,2016). 

2.4 Consumer Behavior  

Consumer behavior is the study of an individual response while they are buying, consuming or 

disposing of any particular product or service (Schiffman, & Lazar, 2007). The official definition 

of consumer behavior given by Belch (1978) is "the process and activities people engage in when 

searching for, selecting, purchasing, using, evaluating and disposing of products and services so 

as to satisfy their needs and desires." It is a complex subject that evolves from consumer science 

and human behavior (Ambaye, 2005; Block & Roering, 1976; Nicosia, 1966; Walters & Paul, 

1970). With the constant change in living standards, trends, fashion, and technology; the attitude 

of consumers towards a product purchase varies (Kumar, 2004).  

            Any company needs to understand their target consumer behavior before launching a 

product. Consumer behavior knowledge is very crucial for firms and marketers as it helps them 
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to understand their target market and to know the what, where, when, how and why regarding the 

consumption of a certain product or service (Kumar, 2014).  Knowledge gained from these 

consumer studies is used by marketers to influence target consumers through effective 

development of new or improved products and marketing mix strategies, thereby increasing their 

sales and profits (Ambaye, 2005; Blackwell et. al., 2006; Howard, 1989; Howard & Sheth, 1969; 

Schiffman & Kanuk, 1978; Walters & Paul, 1970).   

            The consumer purchasing decision is an important consumer behavior as it determines if 

a purchase (i.e. a sale) happens. The decision involves multiple stages from problem recognition 

to post-purchase activities.  There are various consumer decision-making process models that are 

used as a framework to study the factors influencing consumer behavior (Blackwell et. al., 2006; 

Block & Roering, 1976; Engel & Blackwell, 1982; Erasmus et. al., 2001; Lewis & Littler, 1999; 

Walters & Paul, 1970). However, the consumer’s buying-decision behavior differs based on the 

product market (Panwar, D., Anand, S., Ali, F., & Singal, K, 2019). Hence it is important to 

understand the various behavior models.  

 2.4.1 Review on consumer decision making process models     

Anderason (1965) had suggested one of the oldest consumer behavior models. The model 

recognizes the importance of information in the decision-making process for consumers. It also 

stresses the value of customer attitudes, although it does not take into account attitudes about 

repetitive purchasing behavior.       

            Nicosia and Mayer (1976) introduced the Nicosia model, which focuses on a new product 

buying decision. The model focuses on the company's interaction with its future customers. 

Through its marketing messages (advertising), the firm communicates with customers, and 

customers respond to those messages through buying response. Looking at the model, we can see 



 

26 
 

that the company and the customer are linked to each other. The company is trying to influence 

the customer and the consumer is influencing the company through his decision. But this model 

is not complete and does not address to the multiple internal factors (Tuck, 1979). There is also a 

superposition between the attributes of customers and the attributes of companies. 

            Nicosia’s model was revised by Engel, Kollat, and Blackwell in the late 1960s (Engel et 

al., 1968) and it is known as the Engel-Blackwell-Kollat or EBK model. The model has five core 

parts that are need recognition, search for information, pre-purchase evaluation of alternatives, 

purchase and post purchase. One of the strengths of this model is the feedback or 'search' loop, 

which enables partial decision taking iterations (Milner & Rosenstreich, 2013). For instance, a 

consumer can continue past the inputs to arrive at the recognition stage of the inquiry, direct an 

external search for information, and afterward quit completing the decision-making process for 

reasons unknown. While the decision-making process might be attempted, there may exist no 

aim to buy and in this way the decision-making process might be stopped or deferred anytime, 

providing feedback for use as inputs for next time when a need is stimulated. A case of this can 

be window shopping. The undertaking of the process might be viewed as a preliminary step for 

review at a later stage, or the decision-making process is interrupted by something increasingly 

important, or the customer simply didn't have the ability to attempt the rest of the process.            

The most widely used decision-making process model is the Blackwell, Miniard, and Engel's 

Consumer Decision Process (CDP) model, which is a revised version of EBK model by authors 

Engel, Kollat, and Blackwell (see figure 2.5). This model helps to understand and analyze 

consumer behavior and consumer decisions. The CDP model is sufficiently general to be applied 

to numerous fields, to consider the specific variables of the model, and to see how those 

variables influence a particular industry, product, or customer. The model isolates out motivators 
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and determinants in consumer buying behavior and furthermore underlines the significant 

impacts that an organization can have on the buyer purchasing process by the utilization of 

communication channels (Milner & Rosenstreich, 2013). The five stages of the CPD model is 

extended to seven-stages in the revised version that elaborates the typical customer involvement 

in the purchasing process. However, the five-stages are the core of the model and widely used 

(Ambaye, 2005; Schiffman & Kanuk, 1994). This model is important for anyone making 

marketing decisions (Panwar, D., Anand, S., Ali, F., & Singal, K, 2019). However, in more 

regular shopping, customers often skip or reverse some of the stages. For example, a college 

student buying a drink would first recognize the need (thirst) and then follow with purchase 

decision, skipping information search and evaluation as he has already done those steps in a 

previous purchase. However, the model is very useful when it comes to understanding any 

purchase that requires some thought and deliberation. 

 Figure 2.5 Five stages of the consumer buying decision process. (Adapted from the Consumer 

Decision-Making Process Model, Blackwell, Miniard, and Engel, 2006)  

2.4.2 Consumer Decision-Making Process Model (CDP) and home textiles  

Often, home textiles are not changed frequently or not purchased regularly due to factors like 

higher prices, end use, and lower frequency of demand in the market (Mintel Reports, 2019). 

Hence, consumers are more likely to conduct an extensive information search and comparison 

for purchasing home textiles. Using the Consumer Decision Making Process Model (CDP) by 
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Blackwell, Miniard, and Engel, 2006, this section discusses the five consumer decision-making 

process stages as related to home textiles.  

2.4.2.1 Need recognition for buying home textiles 

Need recognition is the first and most fundamental step in the model as there won't be any of the 

following purchasing behaviors if consumers do not identify certain needs (Bruner, 1985). 

According to Mintel reports, 2016, the top reason for purchasing new home textile products was 

to replace an old item (see Figure 2.6). Only a quarter of consumers bought new home textiles 

because of a new style, color or sale coupons (Lightspeed GMI/Mintel, 2016). One in ten 

consumers bought a product because it is unique and she/he saw it on a commercial or store 

display (Lightspeed GMI/Mintel, 2016). This shows that home textiles are mostly seen as a 

commodity in the consumer's perspective.  

 

 
Figure 2.6 Reasons to buy home textiles (Lightspeed GMI/Mintel, 2016) 
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2.4.2.2 Information search for buying home textiles 

Information search is the second step of the consumers' decision-making process. Once 

consumers perceive and recognize their needs, they tend to conduct an information search to 

satisfy their needs (Brennan & Gallagher, 2002). If the memory does not contain enough 

information, consumers will engage in external search. The external search is influenced by 

human variations and environmental factors (Blackwell et. al., 2006). Some buyers, for example, 

are skeptical and reluctant to buy products without looking for comprehensive and accurate 

details, while others may buy products without comparing alternatives. The Cotton Incorporated 

Report on U.S Home textile survey, 2017 (see Figure 2.7, 2.8) showed that most of the 

consumers prefer 60% of researching about home textile products in a store and through store 

displays.  

  

Figure 2.7 US consumers’ preferences during each phase of their home textile shopping (Cotton 

Incorporated 2017 U.S. Home Textile Survey). 

 

Figure 2.8 Information search in the U.S for bath towels and bedding products combined 

(Cotton Incorporated 2017 U.S. Home Textile Survey). 
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2.4.2.3 Evaluation of alternatives for buying home textiles 

This step involves evaluating the various alternatives available in the market. This assessment 

can be based on various factors such as quality, price or any other factor that is important to 

customers (Hawkins & Mothersbaugh, 2010). Since this stage provides the theoretical 

framework for this study, it is discussed in detail below. 

            In previous studies, several different attributes that consumers use for their evaluation of 

alternatives were found in the context of home textiles shopping. A study by Rong (2019) 

analyzed consumer behavior towards decorative home textiles in the U.S. market. The results of 

Rong's survey showed that color, comfort, price, durability, ease of cleaning and style were 

considered as the six most important attributes for decorative home textiles.  

            Tylshyan and Dedhia (2018) conducted a study to determine the buying trends for home 

furnishings among consumers in Mumbai, India. The findings indicated that price was the most 

important factor among all income groups. The study also found that customers’ brand 

awareness was poor as consumers do not have much association with brand loyalty as with other 

items such as apparel. This was a similar finding to Kinley& Branton's paper on brand strategies 

for home furnishing products (Kinley & Branton, 2015). For the consumers in Mumbai, comfort 

characteristics are the second most important criteria while purchasing bedsheets, followed by 

fabric, design, color, washability, and price (Tylshyan, Dedhia, 2018). Sanad (2016) revealed in 

his study that textile products' visual and physical characteristics have a great impact on a 

consumer buying decision. Moreover, the country of origin was reported as an important part of 

a textile product that could influence the buying decision. The literature review on evaluation of 

alternatives was a helpful tool to see how the evaluation criteria varied for textile products and 

apparel products. While fit, style, color, uniqueness was critical for apparel; comfort, price, and 
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performance were found to be leading evaluation attributes for home textiles. Another study by 

Smith (2014) investigated Hispanic shoppers' buying behavior towards home textile products. 

The most important purchasing criteria were found to be price, color, and style for bedding; and 

price and color for bath products. A study by Sakpichaisakul (2012) analyzed the purchasing 

behavior of furniture consumers in Thailand. According to the survey results, quality was the 

most important factor influencing the furniture choice of consumers in Thailand. Based on these 

research findings, evaluation criteria including aesthetics (color, design, style), comfort, 

performance (durability, washability) and price were considered important globally while 

purchasing home textiles.  

2.4.2.4 Purchase of home textiles 

With the increase of homeownership, there is a positive growth in the home furnishings category. 

According to a Euromonitor report, consumer expenditure per household increased by 7% 

between 2014 to 2017, which accounts for $100,000 million in 2017. Millennials are the second-

largest generational cohort in the U.S. (Fry, 2020), and they are beginning to buy houses because 

of the major changes happening in their lives such as starting a family, getting a new job, etc. 

which will increase the participation in home improvements (Lioyd, 2018). As millennials 

transition from staying with their parents to finally owning a home, they are the prime targeted 

market for millennials. They play a major role in choosing the products for their parents while 

staying with baby boomers and eventually after ownership they have the purchasing power too 

(Lioyd, 2018). As millennials are a cohort ranging from ages 23 to 38 (1981 -1996) (according to 

Pew Research Center), the characteristics differ from early teens to late thirties. Therefore, it is 

crucial to focus on this cohort by lifestyle and demographics to better understand the drivers of 

their purchase decisions.	
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            Early twenties cohorts are primarily apartment dwellers, and with student loans to pay 

off, price is the primary consideration in their choice of textiles (Lioyd, 2018).  Another class of 

millennials is influenced greatly by sustainability, choosing natural blends of textiles and paying 

more for quality as they have a longer shelf life. Household income is another important 

consideration in assessing the market for home textiles. Larger household income implies larger 

households, and the need and demand to buy home décor are higher than other income groups.  

            Overall US consumers are retail oriented and the channels shopped for most home 

textiles are Mass merchants such as Walmart, Target, K- Mart, followed by department stores 

like Macy's, JC Penney, Kohl's or Sears and specialty stores. Figure 2.9 shows the list of 

companies that consumers preferred most to purchase their home décor? textiles. (Lightspeed 

GMI/Mintel, 2016). 

  
Figure 2.9 Retailers Shopped for Home Décor, April 2016 

2.4.2.5 Post Purchase of home textiles 

This is the final stage in the Consumer Decision Making Process Model. In this stage the 

consumer assesses if he/she is satisfied with the purchase of the product or service. The level of 
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satisfaction is usually directly related to the initial expectations of the product (pre-purchase) and 

the actual performance of the product after a purchase. The larger the gap between the 

expectations and the product’s performance, the more is the dissatisfaction. According to Cotton 

Inc’s lifestyle monitor report, 2013 on reviving consumer’s demand on home textiles, consumers 

have a higher expectation for the durability and performance features for home textile products 

such as bedding and sheeting, than they have for their clothing purchase. However, the 

customers’ reviews of bedding and sheets indicated significant durability issues with products 

made from man-made fibers. Furthermore, the report (Reviving Consumer Demand for Home 

Textiles, 2013)	revealed that more than two-thirds (68%) of consumers say that they are 

somewhat likely to refrain from purchasing an item if there were negative reviews on products. 

This figure noticeably increases where shoppers read or listen to product reviews that suggest the 

quality of home textile products is low, a common complaint for bedding and sheeting. This is a 

potential issue that negatively impacts customer satisfaction.  
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Chapter 3: RESEARCH METHODOLOGY 

3.1 Research Overview 

Blackwell, Miniard, and Engel (2006), Consumer Decision Making Process Model provided the 

theoretical framework for this study. Specifically, the third stage of the model ‘evaluation of 

alternatives for purchase’, has been taken as a framework to define consumers’ attribute 

preferences towards home textiles and evaluate their acceptance of nonwovens for home textile 

products. 

As stated earlier, this research addressed two questions as stated below. 

 RQ 1: What are the most important consumer product attributes when considering purchases for 

home textile product categories – bedding products, kitchen textiles, towels and home décor 

textiles? 

RQ 2: What are consumers’ reported desirability of plain white, dyed and printed nonwovens for 

the four home textile categories - bedding products, kitchen textiles, towels and, home décor 

textiles? 

RQ 2a. Does dyeing a nonwoven positively impact the consumers’ reported desirability 

for home textile products? 

RQ 2b. Does printing a nonwoven positively impact the consumers’ reported desirability 

for home textile products? 

 The research questions were approached in two phases.  

Phase one focused on development of nonwoven fabric samples. The objective of phase one was 

to manipulate the plain solid nonwoven by visually enhancing it using dyeing and printing 
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techniques. Visual aesthetics such as color, texture, and pattern can influence an individual’s 

final purchase decision during the subjective assessment (Militký, 2005). Since visual aesthetics 

have such an influence on the purchase evaluation criteria towards a product, careful choices 

were made to include various types of designs and colors so that participants were presented with 

a wide range of print and dyed fabric options, before making their evaluations.  

            Phase two focused on data collection for consumers’ assessment of importance of 

evaluative criteria for home textiles and desirability of nonwoven samples for use in home 

textiles. This phase included gathering level of importance in regard to specific product attributes 

namely- aesthetics, comfort, performance and overall acceptance for purchase. The objective of 

phase two was to assess the desirability of each nonwoven fabric type for a specific home textile 

product category. Additionally, the goal was to test if value adding techniques like printing and 

dyeing would increase the desirability for purchase.  The research further investigated for what 

product categories the value addition had more impact on the reported desirability.  

3.2 Research Samples 

3.2.1 Introduction to Substrate 

Evolon®, a nonwoven fabric was used as a substrate for this study. Invented by the Freudenberg, 

this nonwoven is a micro-denier textile made of endless bi-component filaments of polyester and 

polyamide (Evolon® technology, n.d.). These filaments are uniformly laid on a belt, then 

simultaneously split into microfilaments and entangled using high-pressure water jets to create 

the final fabric. No solvents or chemical binders are used in the process. This manufacturing 

technology is the key to performance and softer hand. 
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These fabrics are high-tech textiles with fibers 200 times thinner than a human hair (Evolon® 

technology, n.d.). Evolon® is a soft, drapable and light (130 gsm) nonwoven and gets stronger 

when wet. Its' compact fiber structure makes it dense, providing good barrier and filtration 

properties. It is very absorbent (up to 400% of its own weight in liquid), but also quick to dry and 

breathable. These fabrics are washable and get softer with every wash. It can be cut and sewn 

like any traditional textile. Evolon® fabrics are suitable for a diversified range of conservation 

applications. 

            Today, Evolon® fabrics are being marketed commercially in-home textiles via brick and 

motor stores, and online retailers as ‘mite-proof’ pillow casings, and sheet protectors. The fabric 

is currently available in solid white with no color or pattern. EVO 100 S2 SC is the type of 

Evolon® fabric that was used for the research.  

Table 3.1 Technical details of Evolon®, fabric substrate (shared by Freudenberg) 

 

The product brand marked ® is a registered trademark of Carl Freudenberg KG in several countries. 
Reference: QUA/QUA/DOC/007 | Version: 8 | Latest update: 29/03/2018 
Freudenberg Performance Materials s.a.s.. · 20, rue Ampère · 68027 Colmar · France · evolon@freudenberg-pm.com · www.evolon.com · www.freudenberg-pm.com  

 

NEW GENERATION  EVO 100 S2 SC 
 
INDICATIVE TECHNICAL PRODUCT INFORMATION 
 
 

PROPERTIES  TEST METHOD VALUES 

Filament blend   PES / PA 

Web bonding  EN 29092 hydrolace 

Special characteristics   Soft comfort 

Mass per unit area g/m² EN 9073-1 100 

Thickness mm ISO 9073-2 0,41 

Tensile strength  
Machine direction N/5cm EN 13934-1 251 

Tensile strength  
Cross direction N/5cm EN 13934-1 241 

Tear strength  
Machine direction N EN 13 937 7 

Tear strength  
Cross direction N EN 13 937 9 

Elongation at break  
Machine direction % EN 13934-1 43 

Elongation at break  
Cross direction % EN 13934-1 50 

Absorption of water ml/m² DIN53923-78 unwashed: 388 

Air permeability l/m²/s EN 9237 @100 Pa: 59 

Surface resistivity Ohms EN 100 015/1 upon request 

 
STANDARD DIMENSIONS   VALUES 

Standard width mm  2050 / 2200 

Standard length lm  1000 

Roll weight kg  211 / 226 

Roll diameter cm  60 

Core diameter mm  76 

Indicative technical information on this sheet refer to trial reference samples only. Binding specifications will be agreed separately. The customer is responsible for conducting his/her 
own tests to determine for him/herself the suitability of the products for his/her particular purposes. The customer is especially responsible for testing the suitability of the product for 
specific post-treatments before large-scale production. 
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3.2.2 Preparation of fabric samples for the survey  

The fabric substrate was provided by Freudenberg Performance Materials LP, Raleigh-Durham, 

North Carolina Area for research purposes. There was no additional treatment on the fabric.  

Three types of fabric samples were prepared for the survey.   

3.2.2.1 Original fabric  

The original fabric was the solid white fabric cut from the roll acquired from the manufacturer, 

Freudenberg. Two samples sized 8x9 inches were cut using fabric scissors. The cut samples were 

hand washed with mild soap and air-dried for about an hour.  

3.2.2.2 Dyed fabrics  

Eight 8x9 inch samples were cut from the nonwoven fabric roll and each sample was weighed 

using a Mettler Toledo PB303 Digital Balance Scale. The average weight of these 8 samples was 

calculated (5.95 gm) and a dye bath was prepared for 500ml water. Terasil® Disperse dyes (see 

Table 3.2) of various colors were used to make the dyed samples. These were all Huntsman 

company dyes. Three drops of leveling agent and acid donor were used for achieving even and 

uniform dyeing of the fabric. 

            The fabrics were pre-wet using the Werner Mathis AG roller. This machine runs on a set 

of rubber rollers that allowed fabric samples to be uniformly wet in water and then squeezed out 

the excess water. A ‘Datacolor Ahiba’sample dyeing machine was used to dye the samples at 

100°C, 1.5°C / min. The dyed samples were rinsed with a mild detergent and water. Excess 

water was squeezed out using Werner Mathis AG roller. Later these samples were dried in 

mechanical convection oven DKN 810 with a set temperature of 50°C for about 30 minutes.  
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Table 3.2 Dyes used for preparing dyed nonwoven samples. 

Terasil Red 3BL-01 150%  
(2gm of dye in 500ml of water) 

 

Terasil Navy GRL-C 200% 
(2gm of dye in 500ml of water) 

 
 

Terasil Brown 2RFL 200% 
(0.05gm of dye in 500ml of water) 

 

Terasil Orange 4RL 200% 
(0.02gm of dye in 500ml of water) 

 

 

Figure 3.1     Figure 3.2  Figures3.3 

 
Figures 3.1 Werner Mathis AG roller; Figure 3.2 Datacolor Ahiba’ sample dyeing machine, 

Figure 3.3 Mechanical Convection Oven DKN 810 

 

Though pre-wetting the samples and addition of leveling agent and acid donor helped improve 

uniform dyeing, there were a few challenges with achieving uniform dyeing specifically with 

lighter shades. A potential reason could be the fiber content which is a blend of nylon and 
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polyester fibers. From the literature review, it was clear that there could be challenges with the 

coloration of nylon with limited fastness properties restricting their use of shades of pale and 

medium depths. More research could be put forth in this regard.    

 3.2.2.3 Printed fabrics  

As the nonwoven Evolon® was a novel fabric that wasn’t prominently used in the digital print 

lab at NC State, printability of Evolon® fabric was initially assessed. The fabric was tested for 

potential challenges with the printing machinery and for print quality. No challenges were 

noticed while printing the nonwoven fabric. An image (Figure 3.4) developed by B. Atkinson 

was used as a pilot test image to assess the print quality (Atkinson B, 2008). This print was 

evaluated for sharpness in the border of the images, color gradation, clarity, color matching with 

the monitor colors and to check the dry and wet fastness. As all the parameters were visually 

satisfied even after laundering, the PI went ahead with printing on the fabric.  

 

 

 

 

 

Figure 3.4 Image pilot test image (Atkinson.B.,2008) 

Six printed designs (Figure 3.7) including dots, stripes, florals, abstract geometric and geometrics 

were developed in Adobe Photoshop CC 2018. A variety of prints with different scales were 

designed to help participants visualize these fabrics on a wider range of products. Both dark and 

white bases were used as a background among the prints. Latex inks were used to digitally print 
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the fabrics on EVO JP5evo from MS-Italy. After printing, the samples were cured for 60 seconds 

at 150°C using a Practix M.F.G. rotary heat press. 

A. Dots B. Floral C. Damask 

D. Geometric E. Abstract Geo F. Stripes 
 
Figure 3.5 Final six-printed nonwoven fabrics that were used in the survey. 
 

   

Figure 3.6 Printed Nonwoven on Digital Printer HP EVO jp5evo    

Figure 3.7 Heat setting the printed fabric on Practix M.F.G. rotary heat press 
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3.2.3 Preparing sample sets for data collection 

Three types of fabric sets, all 8x9 inches samples, were developed to use in the survey. Fabric 

‘A’ was the original plain solid washed nonwoven fabric. Set ‘B’ contained four dyed samples 

and Set ‘C’ contained six printed samples. Using grommets, the fabric sets were kept intact and 

placed in a labeled folder as can be seen in Figure 3.8 and Figure 3.11.  

Fabric A Fabric Set B Fabric Set C 

 

Figure 3.8 Fabric sample sets for the survey. 

3.2.4 Preparing nonwoven cases as participant compensation 

The same Evolon® EVO 100 S2 SC fabric was used to make nonwoven cases for participants. 

The fabric was initially printed with various designs. Latex inks were used to digitally print the 

fabric on EVO JP5evo form MS-Italy. The latex ink printed fabric was cured for 60 seconds at 

150°C using a rotary heat press using Practix M.F.G. Later the fabric was hand-washed with 

mild soap. A Gerber cutter was used to cut all the fabrics as per the template prepared on 

illustrator. The patterns were then sewn in a batch process as shown in Figure. 3.9.   
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Figure 3.9 Steps followed to sew the soft nonwoven case. 

   

Figure 3.10 Assembling nonwoven cases. 

3.3 Survey and protocol development 

An online survey (Appendix A) was selected to investigate consumers’ evaluation of alternatives 

when considering purchase of home textile products including bedding products, kitchen textiles, 

towels and home décor. Convenient voluntary sampling was done for recruiting the participants. 
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3.3.1 Survey Instrument 

To capture participants’ responses to home textile evaluative criteria and nonwoven samples, a 

questionnaire was developed. The questionnaire was self-guided and showed only one question 

at a time.  

            There were three main sections in the questionnaire. The first section captured data 

regarding research question one i.e., level of importance of each evaluation criteria (attribute) 

while purchasing home textile products. The second section captured data regarding research 

question two i.e., consumers’ desire for the nonwoven fabrics shown for home textile products. It 

was not disclosed to the participants that samples were made of nonwoven fabric. Four home 

textile product categories which included bedding products, kitchen textiles, towels and home 

décor, were used throughout the survey.  Established scales were adopted or modified to measure 

the constructs that are discussed in detail below. In the third section, basic demographic 

information including age, occupation and gender was collected. A Multiple-choice question 

format was used for each questionnaire item. Each alternative evaluation attribute that was 

presented in the questionnaire was explained in language that can be understood by a layperson.  

Below are the attribute terms that were defined in the survey.  

Aesthetics refers to the visual characteristics of a product. 

Comfort refers to the physical characteristics and sensory responses when touched. 

Performance refers to how the product functions in use. 

Price:  refers to the amount a customer is willing to pay for a product or service.  

             Items in the first section, Q1-Q16, (see Appendix A), were formatted as 5-point Likert 

scales with ‘0’ being not important and ‘4’ being very important. These questions addressed 

respondents’ perceived level of importance of the attributes in their purchase decision for each 
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home textile product category. The included product attributes were aesthetics, comfort, price 

and performance attributes (easy care, durability, special finishes). All of the product attributes 

from question Q1-Q16 were extracted from existing literature for fashion and textile products 

(Sakpichaisakul, 2012; Hsu & Burns, 2002; Sanad, 2016) and modified to correspond with the 

characteristics of related products that needed to be investigated in this study.  

Table 3.3 List of questions on the survey that addresses research question one. 

Q 1- 4 Level of importance of product attributes for bedding products 

Q 5- 8 Level of importance of product attributes for kitchen textile products 

Q 9- 12 Level of importance of product attributes for towels 

Q13- 16 Level of importance of product attributes for home décor textile products 

The second section, Q 17-40 (see Appendix A), addressed respondents’ assessment of three 

types of non-woven fabrics, Fabric A, Fabric set B and Fabric set C, considering the attributes of 

aesthetics, comfort, performance, price and overall acceptance across four product categories, 

namely bedding products, kitchen textiles, towels and home décor.  For these questions, the scale 

was extracted from Consumer Acceptance of Nonwoven Fabrics for Apparel and Accessory 

End-Uses by Dutton (2006). Dutton used the desirability scale (not desirable - very desirable) to 

collect responses for nonwoven fabrics for use as apparel and accessory products. Using this 

scale, a series of questions were formatted as 5-point Likert scale with ‘1’ being not desirable 

and ‘5’ being very desirable. Additional questions asking the desirability of fabrics in regard to 

each product attribute were added to correspond with the needs to be investigated in this study.  
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Table 3.4 List of questions that addressed research question two. 

Q 17- 24 Desirability of Fabric A (plain white) across product categories 

Q 25- 32 Desirability of Fabric-set B (dyed) across product categories 

Q 33-40 Desirability of Fabric-set C (printed) across product categories 

The third section, Q 41- 43 (see Appendix A), addressed respondents’ demographics. 

Respondents were asked to choose their age range, gender and occupation from the listed 

options.    

            Feedback from a pilot survey with the original questionnaire was used to test and 

improve the survey questions. Feedback suggested providing examples for each product category 

to help participants get a broader perspective on the various products included in a category. A 6-

second video was also incorporated into the survey to show the absorption rate of the fabrics. 

This allowed the participants to better assess the fabric performance attributes.  

3.4 Survey Administration 

  The data collection took place from February 7th to the 13th of 2020. An IRB approval 

(Appendix B) was obtained from North Carolina State University before the implementation of 

the survey. Qualtrics, online software for collecting data and, analyzing market research was 

used as a platform to do the survey. Emails, flyers and a faculty announcement were done a week 

before the survey to invite and encourage participation. A table with three chairs was set up in 

two approved locations at NC State University. A banner was set (see Figure 3.9) from the table 

as a promotional setting to gather participants. Three iPads and two sets of the three fabric 

sample folders were placed on the table (see Figure 3.11). A basket with soft nonwoven cases 

was also placed on the table to give away to the participants as compensation for completing the 
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survey. Students, faculty, and employees that are part of the NC State campus body were asked 

to take part in the study as they walked past the survey table. Once, the participants agreed to 

take the survey, the consent form was handed to each of them to read over before starting the 

survey. Responses were provided with an I-pad containing a web-link directing them to the 

questionnaire, which took about ten to fifteen minutes for a thorough completion. For the first set 

of questions, participants were requested to give their level of importance of each attribute that 

was mentioned for a specific home textile category. To respond to the second set of questions, 

participants were asked to feel the fabrics that were set on the table and respond accordingly (see 

Figure 3.9, 3.10). Once the participants finished the survey, they were asked to pick a soft case 

from the basket and were detailed that the soft case was a nonwoven, made from the samples 

they evaluated earlier in the survey.  

  
 
                        Figure 3.11, Figure 3.12 Pictures from the survey locations. 
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                                            3.13 Pictures from the survey locations 

 

3.5. Data Analysis  

SPSS statistics software was used for data analysis. Descriptive statistics were used to generate 

the sample profile and an overview of reported use of alternative evaluation criteria (attributes) 

for home textiles. Multivariate Analysis of Variance (MANOVA) and ANOVA were both used 

to analyze the influence of dyeing and printing on the reported desirability of the nonwoven 

samples for home textiles. Additional post hoc analyses were also conducted to identify 

differences among groups  
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Chapter :4 RESULTS AND DISCUSSION 

The remainder of this chapter presents the research results in the context of the two main 

research questions. The first section discusses the sample profile. The second section includes 

the results of the first research question and the third section includes the results of the second 

research question.  

4.1 Sample profile 

A total of 87 responses were collected. Surveys with missing responses were eliminated from 

this total and only complete responses were used to analyze the results. Since the questionnaire 

had two sections, total responses for section one was 78 and for section two was 74. The 

majority of the respondents were female students between 18- 29 years of age who fall under the 

millennial generation group. Table 4.1 gives a detailed report of the sample profile. 

Table 4.1 Sample profile. 
 

Demographics 

Frequency for 
Section -1 (Q1-16) 

(n=78) 

 
Frequency for 

Section -2 (Q17-40) 
(n=74) 

Age 
18-29 74 70 
30-39 4 4 
Gender 
Male 26 26 
Female 52 48 
Occupation 
Student 75 71 
Staff 1 1 
Other 2 2 
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4.2 Results for research question one 

RQ 1: What are the most important consumer product attributes when considering purchases for 

home textile product categories – bedding products, kitchen textiles, towels, and home décor 

textiles. 

            To address the first research question, the results from the first section of the 

questionnaire (Q1-Q16, appendix A) were examined. The analysis was conducted in two stages. 

In Stage 1, a descriptive analysis was conducted. The analysis included the perceived level of 

importance of each product attribute for each home textile product category during a purchase 

decision. 

            In Stage 2, a two-way ANOVA test was used to assess the impact of product attributes 

and product categories on the perceived level of importance of attributes across product 

categories. The Tukey HSD range test was conducted post hoc for each product category to find 

how the perception of importance for each attribute differed across home textile product 

categories. 

4.2.1 Descriptive analysis of the perceived level of importance of product attributes 

 In the first stage, the reported level of perceived importance of each product attribute, namely 

aesthetics, comfort, performance, and price, was analyzed separately for each product category 

including bedding products, kitchen textiles, towels, and home décor. The mean importance of 

each attribute for each home textile category is reported below. Means are based on a 5-point 

Likert scale where 1= not important and 5= very important. For all the means, n= 78.  
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4.2.1.1 Bedding products 

 Performance attributes were considered most important for the purchase of bedding products 

including bed sheets, pillowcases, comforters, pillow shams, and dorm bedding. The 

performance attribute of breathability (M= 3.91) was the most important while evaluating 

bedding products for purchase. The second most important attribute was again one of the 

performance attributes, comfort (M= 3.60). Durability (M= 2.92) was the third followed by 

aesthetics (M= 2.92).  

4.2.1.2 Kitchen Textile products 

Here too, performance attributes were considered most important for kitchen textiles among all 

other attributes. Absorbency (M= 4.38) was the most important attribute while evaluating kitchen 

textile products including tablecloths, washcloths, table runners, and placemats for purchase. The 

second and third most important attributes were durability (M= 3.46) and easy-care (M= 3.08). 

Comfort and aesthetics were least important for purchasing kitchen textiles. 

4.2.1.3 Towels 

Absorbency (M= 4.69) was the most important attribute while evaluating towel products such as 

bath towels, beach towels, sports towels, and hand towels for purchase. Comfort (M= 3.36) was 

the second most important product attribute followed by durability (M= 3.35), special finishes 

(M= 3.35) and easy care (M= 3.01). The least important attributes were aesthetics and price. 

4.2.1.4 Home Décor textiles 

Aesthetics (M= 3.60) was the most important attribute while evaluating home decor textiles such 

as decorative pillows, curtains, drapes, and wall coverings for purchase. Durability (M= 2.96) 
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was the second most important attribute followed by price (M=2.76). Comfort was the least 

important attribute for home décor products. 

            The following Table 4.2 lists the means of each product attribute among the home textile 

categories. From this table, it can be inferred that performance attributes were highly important 

for all home textile product categories. The overall mean values of the three performance 

attributes; easy-care (M= 2.89), durability (M= 3.17), and special finishes (M= 2.78) were all 

comparatively higher than the overall mean value of aesthetics, comfort, and price. The results 

from the descriptive table X also showed that price (M= 2.58, SD=0.95) was consistently 

‘moderately important’ with the lowest overall standard deviation for every home textile product 

category listed.  

Table 4.2 Means of each product attribute among the home textile categories. 

 Product attribute Product category Mean 
Std. 

Deviation 
importance of aesthetics  bedding products 2.86 .893 

 kitchen textiles 2.49 1.125 

 towels 1.97 1.173 

 home decor 3.60 .651 

 total 2.73 1.145 

importance of comfort  bedding products 3.68 .614 

 kitchen textiles 1.54 1.053 

 towels 3.36 .821 

 home decor 2.18 1.256 

 total 2.69 1.297 
importance of price  bedding products 2.76 .900 

 kitchen textiles 2.51 .964 

 towels 2.29 .968  
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Table 4.2 (continued) 
 home decor 2.76 .885 

 total 2.58 .945 
importance of easy care  bedding products 2.87 .917 

 kitchen textiles 3.08 .894 

 towels 3.01 .933 

 home decor 2.59 1.145 

 total 2.89 .990 

importance of durability  bedding products 2.92 .964 

 kitchen textiles 3.46 .784 

 towels 3.35 .735 

 home decor 2.96 .999 

 total 3.17 .905 

importance of special finishes  bedding products 2.56 1.027 

 kitchen textiles 2.71 1.046 

 towels 3.35 .835 

 home decor 2.50 1.171 

 total 2.78 1.076 

importance of breathability bedding products 3.91 0.92 

importance of absorbency kitchen textiles 4.38 0.73 

 towels 4.69 0.57 

 

4.2.2 Comparative analysis in reported perceived level of importance of product attributes 

In Stage 2, the perceived level of importance of product attributes that were common across all 

the home textile product categories was compared and analyzed. Performance attributes of 

breathability (exclusive to bedding products) and absorbency (exclusive to towels and kitchen 
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textiles) were excluded in the comparative analysis. Figure 4.1 shows the varying levels of 

importance for each product attribute across the product categories. 

Figure 4.1 Mean attribute importance evaluation among home textile categories. 

In this stage, a two-way ANOVA was conducted to assess the impact of product attributes and 

product category on the perceived level of importance of product attributes when considering a 

purchase. Product attribute included six variables (aesthetics, comfort, durability, easy-care, 

price, and special finishes) and product category included four variables (bedding products, 

kitchen textiles, towels, and home décor textiles).  

            The two-way ANOVA (see Table 4.3) revealed a statistically significant interaction 

between the effects of product attribute and product category on the perceived importance of an 

attribute when considering a purchase, F(15,1848) = 28.320, p = 0.000. Figure 4.2 explains the 
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interaction effect graphically. As can be seen in the Figure 4.2, the perceived importance of an 

attribute was not consistent among categories. Further simple main effects analysis was needed 

to understand the main effects seen in the ANOVA table. So, a split file one-way ANOVA was 

conducted to identify significant differences of the impact of product attribute on the perceived 

importance of each attribute when considering a purchase within each product category.  

Table 4.3 Tests of Between-Subjects Effects, two-way ANOVA.  

(dependent variable: ratings, independent variables: product attributes, product category) 

Source 
Type III Sum 

of Squares df Mean Square F Sig. 
ATTRIBUTES 66.306 5 13.261 14.349 .000 
PRO_CAT 27.139 3 9.046 9.788 .000 
ATTRIBUTES * 
PRO_CAT 

392.605 15 26.174 28.320 .000 

Error 1707.949 1848 .924   
Total 16940.000 1872    

an effect is statistically significant if “Sig.” < 0.05. 
 

 
Figure 4.2 Two-way ANOVA profile plots.   
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Table 4.4 Tests of Between-Subjects Effects, two-way ANOVA- split file analysis. 

(dependent variable: ratings, independent variables: product attributes, split file-product 

category) 

Product 
category Source 

Type III 
Sum of 
Squares 

df Mean 
Square F Sig. 

Bedding 
ATTRIBUTES 57.199 5 11.44 14.275 0.000* 

Error 370.244 462 0.801   

Kitchen 
Textiles 

ATTRIBUTES 165.549 5 33.11 34.183 0.000* 
Error 447.5 462 0.969   

Towels 
ATTRIBUTES 143.812 5 28.762 33.863 0.000* 

Error 392.41 462 0.849   

Home 
Décor 

ATTRIBUTES 92.35 5 18.47 17.142 0.000* 
Error 497.795 462 1.077   

an effect is statistically significant if “Sig.” < 0.05. 
 

4.2.2.1 Importance of product attributes for bedding products 

The simple main effects analysis for the bedding products category (see Table 4.4) revealed a 

significant main effect for product attribute, F(5,462) = 14.275, p = 0.000. Post hoc comparisons 

(see Table 4.5) using the Tukey HSD test indicated that the mean score for the perceived 

importance of ‘comfort’ (M = 3.68) was significantly higher than for other product attributes 

when considering bedding products for purchase including durability (M=2.92, p=0.000), easy-

care (M=2.86, P=0.000), aesthetics (M=2.86, p=0.000), price (M=2.76, p=0.000), special 

finishes (M=2.56, p=0.000). It can be concluded that ‘comfort’ is the most important attribute 

when considering bedding textiles for purchase followed by durability and easy care. 
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Table 4.5 Tukey’s group for means of the importance of product attributes for bedding products. 
 

Attributes N 
Subset 

1 2 
Special finishes 78 2.56  

Price 78 2.76  
Aesthetics 78 2.86  
Easy care 78 2.87  
Durability 78 2.92  
Comfort 78  3.68 
 Sig.  .125 1.000 
Means for groups in homogeneous subsets are displayed. 
 

4.2.2.2 Importance of product attributes for kitchen textiles 

The simple main effects analysis for the kitchen textiles category (see Table 4.4) revealed a 

significant main effect for product attribute, F(5,462) = 34.183, p = 0.000. Post hoc comparisons 

(see Table 4.6) using the Tukey HSD test indicated that the mean score for the perceived 

importance of ‘durability’ for kitchen textiles (M = 3.46, p’s =0.000) was significantly higher 

than for all other product attributes except easy care (M = 3.08). The mean score for perceived 

importance of ‘easy care’ was also significantly higher than for aesthetics (M = 2.49, p=0.003), 

price (M = 2.51, p=0.005), and comfort (M = 1.54, p=0.000). Furthermore, the mean score for 

perceived importance of comfort was significantly lower than for all other product attributes (p’s 

= 0.000). It can be concluded that when considering kitchen textiles for purchase, ‘durability’ is 

the most important attribute followed by easy care. Attributes of aesthetics, price and special 

finishes (M=2.71) were moderately important.  
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Table 4.6 Tukey group for means of the importance of product attributes for kitchen textile 
products. 
 

Attributes N 
Subset 

1 2 3 4 
Comfort 78 1.54    
Aesthetics 78  2.49   
Price 78  2.51   
Special 
finishes 

78  2.71 2.71  

Easy care 78   3.08 3.08 
Durability 78    3.46 
Sig.  1.000 .737 .173 .145 
Means for groups in homogeneous subsets are displayed. 
 

4.2.2.3 Importance of product attributes for towels 

The simple main effects analysis for the towel category (see Table 4.4) revealed a significant 

main effect for product attribute, F(5,462) = 33.863, p = 0.000. Post hoc comparisons (see Table 

4.7) using the Tukey HSD test indicated that the mean score for perceived importance of 

‘comfort’ for towels (M = 3.36) was significantly higher than aesthetics (M=1.97, p=0.000) and 

price (M= 2.29, p=0.000). Furthermore, the mean score for the perceived importance of 

aesthetics (M=1.97) was significantly lower than for all other product attributes (p’s = 0.000) 

except for the price. It can be concluded that when considering towels for purchase, ‘comfort’ is 

the most important attribute followed by durability and special finishes. Attributes of aesthetics 

and price (M=2.29) were the least important.  

 

 

 

 



 

58 
 

Table 4.7 Tukey group for means of the importance of product attributes for towels. 

Attributes N 
Subset 

1 2 
Aesthetics 78 1.97  
Price 78 2.29  
Easy care 78  3.01 
Durability 78  3.35 
Special finishes 78 

 
3.35 

Comfort 78  3.36 
Sig.  .253 .178 
Means for groups in homogeneous subsets are displayed. 
 

4.2.2.3 Importance of product attributes for home décor textiles 

The simple main effects analysis for the bedding category (see Table 4.4) revealed a significant 

main effect for product attribute, F(5,462) = 17.142, p = 0.000. Post hoc comparisons (see Table 

4.8) using the Tukey HSD test indicated that the mean score for perceived importance of 

‘aesthetics’ for home decor (M = 3.60) was significantly higher than for all other product 

attributes including comfort (M=2.18,p=0.000), durability (M=2.96, p=0.002), easy care (M= 

2.59, p=0.000), price( M=2.76, p=0.000 and, special finishes (M=2.50, p=0.000). Furthermore, 

the mean score for perceived importance of comfort (M=2.18) was significantly different than 

for product attributes of aesthetics (M=3.60, p=0.000), durability (M=2.96, p= 0.000), and price 

(M=2.76, p=0.007). It can be concluded that when considering home décor textiles for purchase, 

‘aesthetics’ is the most important attribute followed by durability and price. Attributes of comfort 

and special finishes were least important. 
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Table 4.8 Tukey group for means of the importance of product attributes for home décor textiles. 

Attributes N 
Subset 

1 2 3 
Comfort 78 2.18   
Special finishes 78 2.50 2.50 

 

Easy care 78 2.59 2.59  
Price 78  2.76  
Durability 78  2.96  
Aesthetics 78   3.60 
Sig.  .136 .063 1.000 
 
Means for groups in homogeneous subsets are displayed 

4.3 Results for research question two 

RQ 2: What are consumers’ reported desirability of plain white, dyed and printed nonwovens for 

the four home textile categories - bedding products, kitchen textiles, towels and, home décor 

textiles. 

RQ 2a. Does dyeing a nonwoven positively impact the consumers’ reported desirability 

for home textile products. 

RQ 2b. Does printing a nonwoven positively impact the consumers’ reported desirability 

for home textile products. 

To address these questions, three types of nonwoven fabric (plain white, dyed and, printed) were 

tested and compared among four home textile product categories. The analysis was undertaken in 

three stages. In the first stage, a descriptive analysis of the reported desirability of nonwoven 

fabrics was completed. The second stage was conducting a MANOVA test for comparison of 

combined desirability of nonwoven fabrics across product categories and product attributes. The 

third stage was to analyze the desirability of plain white, dyed and printed nonwovens for each 
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product category and the impact of dyeing and printing on the desirability of plain, dyed and 

printed nonwovens within each product categories using one-way ANOVA tests. 

4.3.1 Descriptive analysis of desirability of nonwoven fabrics among home textile product 

categories 

In stage one, for each product category, a descriptive analysis report was presented for the 

responses to Q20-Q45 (see appendix A) reporting desirability of nonwoven fabrics. Means are 

based on a 5-point Likert scale where 1=least desirable and 5=very desirable. For all the means, 

n= 74.  

4.3.1.1 Desirability of nonwovens for bedding products 

The results from Table 4.9 showed an overall increase in the mean reported desirability of 

printed nonwovens than the plain white or dyed nonwovens for bedding products in regard to all 

the product attributes. Among the three nonwovens, the plain white nonwoven (Fabric A) was 

the least desirable (M=2.88), dyed nonwovens (M=3.11) were moderately desirable and, printed 

nonwovens (M=3.82) had the highest reported overall acceptance. Regarding aesthetic attributes 

for bedding products, printed nonwovens (Fabric set C) were the most desirable (M=4.20). 

Regarding the comfort attribute for bedding products, again reported desirability of printed 

nonwoven fabrics (M=3.73) was higher compared to plain and dyed nonwovens.  

 

 

 

 

 



 

61 
 

Table 4.9 Reported mean vales for the desirability of nonwovens for bedding products. 

Nonwoven fabric 
category Aesthetics Comfort Performance Price 

 Overall 
acceptance 

FABRIC 
A 
(Plain) 

Mean 2.49 3.09 3.22 2.70 2.88 
Std. 
Deviation 

0.969 1.125 0.955 1.236 0.891 

FABRIC 
B 
(Dyed) 

Mean 3.42 3.08 3.36 2.97 3.11 
Std. 
Deviation 

0.993 1.057 1.093 1.122 1.015 

FABRIC 
C 
(Printed) 

Mean 4.20 3.73 3.88 3.72 3.82 
Std. 
Deviation 

0.979 0.926 0.936 1.104 0.956 

Overall 
score 

Mean 3.37 3.30 3.49 3.13 3.27 

 

 

Figure 4.3 Mean reported desirability of nonwoven fabrics for bedding products in regard to 

product attributes. 

4.3.1.2 Desirability of nonwovens for kitchen textile products 

Similar to Table 4.8, the results from the Table 4.10 also showed an overall increase in the mean 

reported desirability of printed nonwovens compared to the plain white or dyed nonwovens for 

kitchen textiles in regard to all the product attributes. Additionally, the mean score of the overall 
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acceptance of all the three nonwoven fabrics was higher compared to the mean score of overall 

acceptance for bedding products. Among the three nonwovens, printed nonwovens (M=4.08) 

showed the highest desirability rate in regard to overall acceptance. The mean values of the 

reported overall acceptance of plain white (M=3.62) and dyed nonwovens (M=3.64) were not 

significantly different. Furthermore, the reported mean values for all the attribute for the three 

nonwoven fabrics showed higher scores compared to other product categories. 

Table 4.10 Reported mean values of desirability for kitchen textiles.  

Nonwoven fabric 
category Aesthetics Comfort Performance Price 

overall 
acceptance 

FABRIC 
A 
(Plain) 

Mean 3.09 3.59 3.80 3.65 3.62 
Std. 
Deviation 

1.112 0.964 1.007 1.175 0.932 

FABRIC 
B (dyed) 

Mean 3.64 3.70 3.73 3.72 3.64 
Std. 
Deviation 

0.973 0.872 0.941 0.914 0.837 

FABRIC 
C 
(Printed) 

Mean 4.32 3.99 4.03 3.97 4.08 
Std. 
Deviation 

0.893 0.868 0.844 0.810 0.772 

Overall 
score 

Mean 3.68 3.76 3.85 3.78 3.78 

 

 

Figure 4.4 Mean reported desirability of nonwoven fabrics for kitchen textiles in regard to 

product attributes. 
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4.3.1.3 Desirability of nonwovens for towels  

Similar to bedding products and kitchen textiles, the results from Table 4.11 also showed an 

overall increase in the mean reported desirability of printed nonwovens compared to the plain 

white or dyed nonwovens for towels in regard to all the product attributes. Among the three 

nonwovens, printed nonwovens (M=3.43) showed the highest desirability rate for towels in 

regard to overall acceptance while the mean values of reported overall acceptance of plain white 

(M=2.91) and dyed nonwovens (M=2.99) were at a moderate level. However, the mean value of 

the overall acceptance for three nonwovens for towels (M=3.11) showed a moderate desirability 

rate compared to other product categories. 

Table 4.11 Reported mean values of desirability for towels. 

Nonwoven fabric 
category 

Aesthetics Comfort Performance Price 
Overall 

acceptance 
FABRIC 
A (Plain) 

Mean 2.74 2.86 3.19 2.76 2.91 

Std. 
Deviation 

1.206 1.338 1.411 1.497 1.262 

FABRIC 
B (dyed) 

Mean 3.31 2.96 3.23 2.93 2.99 

Std. 
Deviation 

1.033 1.128 1.105 1.197 1.053 

FABRIC 
C 
(Printed) 

Mean 3.92 3.35 3.50 3.28 3.43 

Std. 
Deviation 

1.168 1.175 1.126 1.129 1.048 

Overall 
score 

Mean 3.32 3.06 3.31 2.99 3.11 
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Figure 4.5 Mean Reported Desirability of Nonwoven Fabrics for Towels in Regard to Product 

Attributes. 

4.3.1.4 Desirability of nonwovens for home décor textile products 

Similar to the other three product categories, the results from Table 4.12 also showed an overall 

increase in the mean reported desirability of printed nonwovens compared to the plain white or 

dyed nonwovens for home decor in regard to all the product attributes. Among the three 

nonwovens, printed nonwovens (M=4.03) showed the highest desirability rate for home décor in 

regard to overall acceptance. The mean value of reported overall acceptance of dyed nonwoven 

(M=3.36) was at a moderate level and, plain white nonwoven (M=2.80) was the least desirable 

for home décor.  

 

 

 

 

 

 

2.74 2.86
3.19

2.76 2.91
3.31

2.96
3.32

2.93 2.99

3.92
3.35 3.5 3.28 3.43

0
0.5
1

1.5
2

2.5
3

3.5
4

4.5

Aesthetics Comfort Performnace Price Over	all

Fabric	A	(plain) Fabric	B	(dyed) Fabric	C	(	printed)



 

65 
 

Table 4.12 Reported mean values of desirability for home décor textiles. 

Nonwoven fabric 
category Aesthetics Comfort Performance Price 

overall 
acceptance 

FABRIC 
A 
(Plain) 

Mean 2.49 2.95 2.95 2.81 2.80 
Std. 
Deviation 

1.173 1.097 1.071 1.178 1.110 

FABRIC 
B (dyed) 

Mean 3.34 3.46 3.47 3.39 3.36 
Std. 
Deviation 

1.076 0.954 1.010 1.018 1.054 

FABRIC 
C 
(Printed) 

Mean 4.30 4.00 4.03 3.96 4.03 
Std. 
Deviation 

0.856 0.876 0.936 1.026 0.921 

Overall 
score 

Mean 3.37 3.47 3.48 3.39 3.40 

 

 

Figure 4.6 Mean reported desirability of nonwoven fabrics for home décor in regard to product 

attributes. 

4.3.2 MANOVA Analysis 

In the second step, MANOVA test was conducted to look for significant interaction effects 
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Table 4.13 MANOVAS- Differences in ‘Product Category- Fabric Category’ Interaction Levels 

for the desirability of nonwovens. 

Variable Value F Hypothesis df Error df Sig 

Product Category .904 5.987 15.000 2407.609 .000* 

Fabric Category .721 31.034b 10.000 1744.000 .000* 

Product category 

*Fabric category 

.962 1.131 30.000 3490.000 .285 

*Statistically significant differences if “Sig”< 0.05. 

In an analysis of Wilk’s Lambda values, as shown in Table 4.13, statistically significant main 

effects were shown for product category at F(15, 2407) = 5.987, p = 0.000 and, for the fabric 

category at F(10, 1744) = 31.034, p = 0.000. However, the interaction effect between the product 

category and the fabric category was not significant at, F(30, 3490) = 1.131, p = 0.285.  

            To determine how the desirability rate of nonwovens (dependent variable) differed for the 

independent variables of the product category and fabric category the ‘Tests of Between–

Subjects Effects’ was conducted.  This test helped to analyze the impact of product category and 

fabric category on each individual product attribute including aesthetics, comfort, performance, 

price and overall acceptance. The results (Table 4.14) showed that there were statistically 

significant main effects for the product category in regard to product attribute of aesthetics at 

F(3,876) = 5.635, p = 0.001 and, comfort at F(3, 876) = 17.850, p = 0.000. Additionally, there 

were statistically significant main effects for the fabric category in regard to product attributes of 

aesthetics at F(2,876) = 150.100, p = 0.000 and, comfort at F(2, 876) = 30.058, p = 0.000.           . 

………Furthermore, significant interaction effects were shown on the reported desirability 

between product category and fabric category for product attributes of performance at  
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F(6, 876) = 2.69 8, p = 0.013, price at F(6, 876) = 2.414, p = 0.025 and overall acceptance at  

F(6, 876) = 2.652, p = 0.015.  

Table 4.14 Tests of Between-Subjects Effects. 

Source 
Dependent 
Variable 

Type III 
Sum of 
Squares df 

Mean 
Square F Sig. 

PRO_CAT AES 18.337 3 6.112 5.635 .001 
COMF 58.030 3 19.343 17.850 .000 
PERF 34.964 3 11.655 10.666 .000 

PRICE 79.824 3 26.608 20.858 .000 
OA 54.472 3 18.157 18.317 .000 

FAB_CAT AES 325.610 2 162.805 150.100 .000 
COMF 65.144 2 32.572 30.058 .000 
PERF 51.245 2 25.623 23.449 .000 
PRICE 86.097 2 43.048 33.746 .000 
OA 98.351 2 49.176 49.608 .000 

PRO_CAT * 
FAB_CAT 

AES 12.498 6 2.083 1.920 .075 
COMF 12.216 6 2.036 1.879 .082 
PERF 17.691 6 2.949 2.698 .013 
PRICE 18.480 6 3.080 2.414 .025 
OA 15.775 6 2.629 2.652 .015 

Error AES 950.149 876 1.085   
COMF 949.284 876 1.084   
PERF 957.216 876 1.093   
PRICE 1117.486 876 1.276   
OA 868.365 876 .991   

an effect is statistically significant if “Sig.” < 0.05. 

From these results, it can be concluded that the impact of product category and fabric category 

on reported desirability was not the same in all product and fabric categories. Since the three 

attributes of performance, price and overall acceptance showed an interaction effect, the 

interactions were further analyzed using one-way ANOVA test in the later stage. As there were 
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significant main effects for the fabric category in regard to product attributes of aesthetics and 

comfort, further analysis was conducted to explain the differences using Post hoc tests. However, 

the significant main effects of product category in regard to aesthetics and comfort are not 

analyzed further as it doesn’t give an answer to the research question two.   

4.3.2.1 Analysis of impact of desirability on nonwovens between fabric category and 

product attributes with significant p-value. 

Table 4.15 Tukey group for multiple comparison of the desirability of nonwovens for aesthetic 

and comfort attribute. 

Dependent 
Variable 

(I) 
FAB_CA
T 

(J) 
FAB_CA
T 

Mean 
Difference 

(I-J) 
Std. 

Error Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Aesthetics Plain Dyed -.72* .086 .000 -.92 -.52 
Printed -1.48* .086 .000 -1.68 -1.28 

Dyed Plain .72* .086 .000 .52 .92 
Printed -.76* .086 .000 -.96 -.56 

Printed Plain 1.48* .086 .000 1.28 1.68 
Dyed .76* .086 .000 .56 .96 

Comfort Plain Dyed -.18 .086 .100 -.38 .03 
Printed -.64* .086 .000 -.84 -.44 

Dyed Plain .18 .086 .100 -.03 .38 
Printed -.47* .086 .000 -.67 -.27 

Printed Plain .64* .086 .000 .44 .84 
Dyed .47* .086 .000 .27 .67 

an effect is statistically significant if “Sig.” < 0.05. 

 
From Table 4.14, under the fabric category, significant differences were recorded for reported 

desirability of aesthetics and comfort attributes and no interaction effect was seen for these two 

attributes. Hence, it can be concluded that there are significant differences in desirability in terms 

of aesthetics and comfort due to weather the fabric was plain, dyed or printed. To understand 



 

69 
 

how these levels of desirability significantly differed, Tukey’s Post hoc multiple comparison test 

was conducted. The results from this test (see Table 4.15) showed that reported desirability in 

terms of aesthetics, plain differs significantly from dyed which differs significantly from printed 

(all p's 0.000<0.000) across product categories. The reported desirability in terms of comfort for 

plain and dyed nonwovens differed significantly from printed nonwovens (p's = 0.000) but not 

from each other.  

 
Figure 4.7 Mean plot of desirability of nonwovens regarding aesthetics. 

 

Figure 4.8 Mean plot of desirability of nonwovens regarding comfort. 
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4.3.3 ANOVA Analysis 

As there were interaction effects shown from the MANOVA test (see Table 4.13), this stage 

analyses those interaction effects for the desirability of nonwovens in regard to price, 

performance and overall acceptance. Multiple one-way ANOVA tests were conducted separately 

for each product category to compare the reported desirability among the three nonwoven fabrics 

including plain, dyed and printed nonwovens. Further for each product category with significant 

p-value, Tukey HSD test was conducted to compare the significant value of desirability for each 

product attribute and analyze the impact of dyes and prints on the level of desirability for 

nonwovens in each product category. 

4.3.3.1 Comparison of desirability of nonwoven fabrics for bedding products in regard to 

performance, price and overall acceptance 

4.3.3.1.1  Performance: From Table 4.16, it can be inferred that there was a significant 

difference in the reported level of performance desirability of three nonwoven fabrics including 

printed, dyed and plain white for bedding products at the p<.001 level for the three conditions [F 

(2, 219) = 8.990, p = 0.000]. Post hoc comparisons (see Figure 4.9) using the Tukey HSD test 

indicated that the reported mean score of desirability for bedding products was significantly 

different for printed nonwoven fabrics (M = 3.87) compared to desirability for dyed and solid 

white nonwovens. However, reported responses to performance did not significantly differ for 

solid white nonwoven (M = 3.22) and dyed nonwoven (M = 3.65). It can be concluded that in 

regard to the product attribute of performance, printed nonwovens are the most desirable. 

Additionally, there is no significant impact of ‘dye’ but a positive impact of ‘print’ on bedding 

products in regard to performance attribute.  
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Table 4.16 ANOVA test of performance desirability of nonwoven fabric for bedding products. 

 
Sum of 
Squares df 

Mean 
Square F Sig. 

desirability of fabric 
for bedding products 
in regard to 
performance 

Between 
Groups 

17.865 2 8.932 8.990 .000* 

Within Groups 217.595 219 .994   
Total 235.459 221    

an effect is statistically significant if “Sig.” < 0.05. 

 

 
Means for groups in homogeneous subsets are displayed 

Figure 4.9 Tukey grouping for means of performance desirability of nonwovens for bedding 

products. 

4.3.3.1.2  Price: From Table 4.17, it can be inferred that there was a significant difference in the 

reported level of price desirability of three nonwoven fabrics- printed, dyed and plain white for 

bedding products at the p<.001 level for the three conditions [F (2, 219) = 15.264, p = 0.000]. 

Post hoc comparisons (see Figure 4.9) using the Tukey HSD test indicated that the reported mean 

score of desirability for bedding products was significantly different for printed nonwoven 

fabrics (M = 3.72) compared to desirability for dyed and solid white nonwovens. However, 

reported responses to price did not significantly differ for solid white nonwoven (M = 2.70) and 

dyed nonwoven (M = 2.97). It can be concluded that in regard to product attributes of price, 

printed nonwovens are the most desirable. Additionally, there is no significant impact of ‘dye’ 
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but a positive impact of ‘print’ on bedding products in regard to price attributes. 

Table 4.17 ANOVA test of price desirability of nonwoven fabric for bedding products. 

 
Sum of 
Squares df 

Mean 
Square F Sig. 

desirability of fabric 
for bedding products 
in regard to price 

Between 
Groups 

40.766 2 20.383 15.264 .000* 

Within Groups 292.446 219 1.335   
Total 333.212 221    

an effect is statistically significant if “Sig.” < 0.05. 

 

 

Means for groups in homogeneous subsets are displayed 

Figure 4.10 Tukey grouping for means of price of nonwovens for bedding products. 

4.3.3.1.3  Overall acceptance: From Table 4.18, it can be inferred that there was a significant 

difference in the reported level of overall acceptance of three nonwoven fabrics including 

printed, dyed and plain white for bedding products at the p<.001 level for the three conditions [F 

(2, 219) = 19.749, p = 0.000]. Post hoc comparisons (see Figure 4.9) using the Tukey HSD test 

indicated that the reported mean score of desirability for bedding products was significantly 

different for printed nonwoven fabrics (M = 3.82) compared to desirability for dyed and solid 

white nonwovens. However, reported responses to overall acceptance did not significantly differ 
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for solid white nonwoven (M = 2.88) and dyed nonwoven (M = 3.11). It can be concluded that in 

regard to overall acceptance, printed nonwovens are the most desirable. Additionally, there is no 

significant impact of ‘dye’ but a positive impact of ‘print’ on bedding products in regard to 

overall acceptance.  

Table 4.18 ANOVA test of overall acceptance of fabric for bedding products. 

 
Sum of 
Squares df 

Mean 
Square F 

Sig. 

overall acceptance of 
fabric for bedding 
products 

Between 
Groups 

36.027 2 18.014 19.749 0.000 

Within Groups 199.757 219 .912   
Total 235.784 221    

an effect is statistically significant if “Sig.” < 0.05. 

 

 

Means for groups in homogeneous subsets are displayed 

Figure 4.11 Tukey grouping for means of overall acceptance of nonwovens for bedding 

products. 

4.3.3.2 Comparison of desirability of nonwoven fabrics for kitchen textiles in regard to 

performance, price and overall acceptance 

4.3.4.2.1  Performance: From Table 4.19, it can be inferred that there was no significant 
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difference in the reported level of performance desirability of three nonwoven fabrics including 

printed, dyed and plain white for kitchen textiles at the p<.001 level for the three conditions [F 

(2, 219) = 2.066, p = 0.129]. Post hoc comparisons (see Figure 4.12) using the Tukey HSD test 

indicated that the reported responses to performance did not significantly differ for printed 

nonwovens (M = 4.03), solid white nonwoven (M = 3.78) and dyed nonwovens (M=3.73). It can 

be concluded that in regard to performance, printed nonwovens are the most desirable. 

Additionally, there is no significant impact of ‘dye’ or ‘print’ on kitchen textiles in regard to 

performance attribute. 

Table 4.19 ANOVA test of performance desirability of nonwoven fabric for kitchen textiles. 

 
Sum of 
Squares df 

Mean 
Square F Sig. 

desirability of fabric 
for kitchen textiles in 
regard to performance 

Between 
Groups 

3.595 2 1.797 2.066 .129 

Within Groups 190.500 219 .870   
Total 194.095 221    

an effect is statistically significant if “Sig.” < 0.05. 

 

Means for groups in homogeneous subsets are displayed 

Figure 4.12 Tukey grouping for means of performance desirability of nonwovens for kitchen 

textiles. 



 

75 
 

4.3.3.2.2  Price: From Table 4.20, it can be inferred that there was no significant difference in 

the reported level of price desirability of three nonwoven fabrics- printed, dyed and plain white 

for kitchen textiles at the p<.001 level for the three conditions [F (2, 219) = 2.261, p = 0.107]. 

Post hoc comparisons (see Figure 4.13) using the Tukey HSD test indicated that the reported 

responses to performance did not significantly differ for printed nonwovens (M = 3.97), dyed 

nonwovens (M = 3.71) and solid white nonwoven (M=3.65). It can be concluded that in regard to 

price, printed nonwovens are the most desirable. Additionally, there is no significant impact of 

‘dye’ but a positive impact of ‘print’ on kitchen textiles in regard to price. 

Table 4.20 ANOVA test of price desirability of nonwoven fabric for kitchen textiles. 

 
Sum of 
Squares df 

Mean 
Square F Sig. 

desirability of fabric 
for kitchen textiles in 
regard to price 

Between 
Groups 

4.333 2 2.167 2.261 .107 

Within Groups 209.851 219 .958   
Total 214.185 221    

an effect is statistically significant if “Sig.” < 0.05. 

 

Means for groups in homogeneous subsets are displayed 

Figure 4.13 Tukey grouping for means of price desirability of nonwovens for kitchen textiles. 

4.3.3.2.2  Overall acceptance: From Table 4.21, it can be inferred that there was a significant 

difference in the reported level of overall acceptance of three nonwoven fabrics, printed, dyed 

and plain white for kitchen textile products at the p<.005 level for the three conditions [F (2, 



 

76 
 

219) = 7.009, p = 0.001]. Post hoc comparisons (see Figure 4.14) using the Tukey HSD test 

indicated that the reported mean score of desirability for kitchen textiles was significantly 

different for printed nonwoven fabrics (M = 4.08) compared to desirability for dyed and solid 

white nonwovens. However, reported responses to overall acceptance did not significantly differ 

for solid white nonwoven (M = 3.62) and dyed nonwoven (M = 3.64). It can be concluded that in 

regard to overall acceptance, printed nonwovens are the most desirable. Additionally, there is no 

significant impact of ‘dye’ but a positive impact of ‘print’ on kitchen textiles in regard to overall 

acceptance. 

Table 4.21 ANOVA test of overall acceptance of fabric for kitchen textiles. 

  Sum of 
Squares df 

Mean 
Square F 

Sig. 

overall acceptance of 
fabric for kitchen 
textiles 

Between 
Groups 

10.117 2 5.059 7.009 0.001 

Within Groups 158.068 219 .722   
Total 168.185 221    

an effect is statistically significant if “Sig.” < 0.05. 

 

Means for groups in homogeneous subsets are displayed 

Figure 4.14 Tukey grouping for means of overall acceptance of nonwovens for kitchen textiles. 
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4.3.3.3 Comparison of desirability of nonwoven fabrics for towels in regard to 

performance, price and overall acceptance 

4.3.3.3.1  Performance: From Table 4.22, it can be inferred that there was no significant 

difference in the reported level of performance desirability of three nonwoven fabrics including 

printed, dyed and plain white for towels at the p<.001 level for the three conditions [F (2, 219) = 

1.415, p = 0.245]. Post hoc comparisons (see Figure 4.15) using the Tukey HSD test indicated 

that the reported responses to performance did not significantly differ for printed nonwovens (M 

= 3.50), dyed nonwovens (M = 3.23) and solid white nonwoven (M=3.19). It can be concluded 

that in regard to performance, printed nonwovens are the most desirable. Additionally, there is 

no significant impact of ‘dye’ or ‘print’ on towels with performance attribute. 

Table 4.22 ANOVA test of performance desirability of nonwoven fabric for towels. 

 
Sum of 
Squares df 

Mean 
Square F Sig. 

desirability of fabric 
for towels in regard to 
performance 

Between 
Groups 

4.225 2 2.113 1.415 .245 

Within Groups 326.946 219 1.493   
Total 331.171 221    

an effect is statistically significant if “Sig.” < 0.05. 
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Means for groups in homogeneous subsets are displayed 

Figure 4.15 Tukey grouping for means of performance of nonwovens for towels. 

4.3.3.3.2  Price: From Table 4.23, it can be inferred that there was a significant difference in the 

reported level of price desirability of three nonwoven fabrics including printed, dyed and plain 

white for towels at the p<.05 level for the three conditions [F (2, 219) = 3.230, p = 0.041]. Post 

hoc comparisons (see Figure 4.16) using the Tukey HSD test indicated that the reported 

responses to price did significantly differ for printed nonwovens (M = 3.28) compared to solid 

white nonwoven (M=2.76).  It can be concluded that in regard to price, printed nonwovens are 

the most desirable. Additionally, there was no significant positive impact of ‘dye’ but a positive 

impact of ‘print’ on towels in regard to price. 

Table 4.23 ANOVA test of price desirability of nonwoven fabric for towels. 

 
Sum of 
Squares df 

Mean 
Square F Sig. 

desirability of fabric 
for towels in regard to 
price 

Between 
Groups 

10.658 2 5.329 3.230 .041 

Within Groups 361.324 219 1.650   
Total 371.982 221    

an effect is statistically significant if “Sig.” < 0.05. 
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 Means for groups in homogeneous subsets are displayed 

Figure 4.16 Tukey grouping for means of performance of nonwovens for towels. 

4.3.3.3.4  Overall acceptance: From Table 4.24, it can be inferred that there was a significant 

difference in the reported level of overall acceptance of three nonwoven fabrics including 

printed, dyed and plain white for kitchen textile products at the p<.01 level for the three 

conditions [F (2, 219) = 4.703, p = 0.010]. Post hoc comparisons (see Figure 4.17) using the 

Tukey HSD test indicated that the reported mean score of desirability for kitchen textiles was 

significantly different for printed nonwoven fabrics (M = 3.43) compared to desirability for dyed 

and solid white nonwovens. However, reported responses to overall acceptance did not 

significantly differ for solid white nonwoven (M = 2.90) and dyed nonwoven (M = 2.99).  It can 

be concluded that in regard to overall acceptance, printed nonwovens are the most desirable. 

Additionally, there is no significantly positive impact of ‘dye’ but a positive impact of ‘print’ on 

towels in regard to overall acceptance. 
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Table 4.24 ANOVA test of overall acceptance of fabric for towels. 

  Sum of 
Squares df 

Mean 
Square F 

Sig. 

overall acceptance of 
fabric for kitchen 
textiles 

Between 
Groups 

11.919 2 5.959 4.703 0.010 

Within Groups 277.486 219 1.267   
Total 289.405 221    

an effect is statistically significant if “Sig.” < 0.05. 

 

Means for groups in homogeneous subsets are displayed 

Figure 4.17 Tukey grouping for means of overall acceptance of nonwovens for towels. 
 

4.3.3.4 Comparison of desirability of nonwoven fabrics for home décor textiles in regard to 

performance, price and overall acceptance 

4.3.3.4.1  Performance: From Table 4.25, it can be inferred that there was a significant 

difference in the reported level of performance desirability of three nonwoven fabrics including 

printed, dyed and plain white for home décor textiles at the p<.001 level for the three conditions 

[F (2, 219) = 21.317, p = 0.000]. Post hoc comparisons (see Figure 4.18) using the Tukey HSD 

test indicated that the reported responses to performance did significantly differ for printed 

nonwovens (M = 4.02) to dyed nonwovens (M = 3.47) and from dyed to solid white nonwoven 
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(M=2.94). It can be concluded that in regard to performance, printed nonwovens are the most 

desirable. Additionally, there is a significant positive impact of ‘dye’ and ‘print’ on home décor 

textiles with performance attribute. 

Table 4.25 ANOVA test of performance desirability of nonwoven fabric for home décor textiles. 

 
Sum of 
Squares df 

Mean 
Square F Sig. 

desirability of fabric 
for home decor in 
regard to performance 

Between 
Groups 

43.252 2 21.626 21.317 .000 

Within Groups 222.176 219 1.015   
Total 265.428 221    

an effect is statistically significant if “Sig.” < 0.05. 

 

Means for groups in homogeneous subsets are displayed 

Figure 4.18 Tukey grouping for means of performance of nonwovens for home décor textiles. 

4.3.3.4.2  Price: From Table 4.26, it can be inferred that there was a significant difference in the 

reported level of price desirability of three nonwoven fabrics including printed, dyed and plain 

white for home décor textiles at the p<.001 level for the three conditions [F (2, 219) = 21.058, p 

= 0.000]. Post hoc comparisons (see Figure 4.19) using the Tukey HSD test indicated that the 

reported responses to price did not significantly differ for printed nonwovens (M = 3.96), dyed 

nonwovens (M = 3.39) and solid white nonwoven (M=2.81). It can be concluded that in regard to 
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price, printed nonwovens are the most desirable. Additionally, there is a significant positive 

impact of ‘dye’ and ‘print’ on home décor textiles in regard to price attribute. 

Table 4.26 ANOVA test of price desirability of nonwoven fabric for home décor textiles. 

 
Sum of 
Squares df 

Mean 
Square F Sig. 

desirability of fabric 
for home decor in 
regard to price 

Between 
Groups 

48.820 2 24.410 21.058 .000 

Within Groups 253.865 219 1.159   
Total 302.685 221    

an effect is statistically significant if “Sig.” < 0.05. 

 

Means for groups in homogeneous subsets are displayed 

Figure 4.19 Tukey grouping for means of price of nonwovens for home décor textiles. 

4.3.3.4.3  Overall acceptance: From Table 4.27, it can be inferred that there was a significant 

difference in the reported level of overall acceptance of three nonwoven fabrics including 

printed, dyed and plain white for kitchen textile products at the p<.01 level for the three 

conditions [F (2, 219) = 26.34, p = 0.000]. Post hoc comparisons (see Figure 4.20) using the 

Tukey HSD test indicated that the reported mean score of desirability for kitchen textiles was 

significantly different for printed nonwoven fabrics (M = 4.02) compared to desirability for dyed 

(M = 3.36) and solid white nonwovens (M = 2.80).  
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Table 4.27 ANOVA test of overall acceptance of fabric for home décor textiles. 

 
Sum of 
Squares df 

Mean 
Square F Sig. 

overall acceptance of 
fabric for home decor 

Between 
Groups 

56.063 2 28.032 26.341 .000 

Within Groups 233.054 219 1.064   
Total 289.117 221    

an effect is statistically significant if “Sig.” < 0.05. 

 

 
Means for groups in homogeneous subsets are displayed 

Figure 4.20 Tukey grouping for means of overall acceptance of nonwovens for home décor 

textiles 
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Chapter 5: CONCLUSION 

The main aim of the research paper was to understand consumer attribute preferences for home 

textile products, specific to each product category and find the desirability of nonwovens for 

these home textile product categories. Previous studies on marketing strategies concluded that 

consumer satisfaction is crucial to develop a successful new product. Hence, the desirability of 

nonwovens was tested using, ‘consumer-driven approach’, a technique that focuses on consumer 

needs and wants. Using Consumer Decision-Making Process Model, Blackwell, Miniard, and 

Engel, 2006 the study focused on the pre-purchase evaluation stage and research focused on 

evaluative criteria for home textile purchase and consumer desirability of nonwovens for home 

textiles.  

            From the literature review content analysis, it was clear that aesthetics, comfort, 

performance and, price were important factors affecting purchase decisions for home products 

(Smith, 2014; Sakpichaisakul, 2012; Kinley & Branton, 2015; Tylshyan & Dedhia 2018; Rong, 

2019). In this research, these four variables were used to analyze the impact of printing and 

dyeing on the desirability of nonwoven fabrics for home textiles. This way, the research paper 

aimed to support expanded use of nonwovens in home textiles. Sanad (2016) revealed in his 

study that textile products' visual characteristics have a great impact on a consumer buying 

decision. This statement is supported by research question two results as a positive impact was 

noted on the desirability of dyed over plain nonwoven and printed nonwovens over dyed 

nonwovens. These results can be useful for the nonwoven and home textile industry in 

understanding the variables that drive consumers' purchase decisions and henceforth focus on 

them to gain acceptance in wider home textile product categories. 
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            The literature review showed that there is been a continuous demand for comfort and 

functional performance for home textiles by customers (Das, 2010). Research question one 

(RQ1) results supports the literature review as it summarized that 'performance features 

(durability, easy-care and special finishes) and comfort features were highly important for all 

home textile product categories except for home décor textiles. As nonwovens can be engineered 

with high-performance features but still be produced at a lower manufacturing cost, there is a 

high potential for further research and innovation in the field of nonwovens exclusively for home 

textiles.  

            Research question two (RQ 2) results indicated that the overall acceptance of nonwovens 

was highest for kitchen textile products followed by home décor textiles. The towels product 

category had the lowest reported desirability among all the product categories for nonwovens. 

Additionally, printed nonwovens were the most desirable nonwoven fabrics among plain, dyed 

and printed nonwovens followed by dyed nonwovens. A positive impact of print was noted on 

the desirability of nonwovens for all product categories in regard to aesthetics and comfort. 

However, a positive impact of dye was noted only for home décor textiles in regard to all product 

attributes. 

            The following sections summarize conclusions made for each home textile category in 

regard to product attribute preferences and acceptance of nonwovens for that product category. 

These results help focus on understanding and customizing the needs and preferences for each 

product type and henceforth offer nonwoven products for a wider acceptance and usage in the 

home textile industry.  
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5.1 Bedding products 

Breathability was the most important attribute for purchasing bedding products. Second to 

breathability was comfort as the next most important attribute. Research question two results 

showed that there was a higher acceptance of printed nonwovens for bedding products compared 

to dyed and plain nonwovens in regard to overall acceptance. This is a great insight for the 

nonwoven industry, as we see limited use of nonwoven fabrics in the bedding products. At 

present, nonwoven fabrics are used as encasings for mattresses, pillows, and comforters for dust 

and mite proof  (Furnishings / Bedding, n.d.). However, with the results from the research paper, 

it is clear that printed nonwovens can increase the acceptance of nonwovens for use in a wide 

range of bedding products including bed linens, bed sheets, pillowcases, comforters, pillow 

shams, and dorm bedding.  

            The moderate reported desirability regarding comfort and performance infer that 

nonwoven manufacturers can take this insight and improve the softness and smoothness of the 

printed nonwovens for a higher overall acceptance rate in bedding.  

5.2 Kitchen textile products 

Research question one results showed that durability, ease care and, special finishes, which are 

all performance attributes, were considered to be more important than other product attributes for 

kitchen textile purchase. Aesthetics and comfort are the least important attributes for purchasing 

kitchen textiles. From the research question two result, it is clear that aesthetics had a positive 

impact on overall acceptance of kitchen textiles as printed nonwovens had a higher level of 

reported overall desirability than dyed or plain white nonwoven. The results from R2 also 
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indicated that nonwovens are more widely accepted in the kitchen textiles product category than 

the rest of the categories irrespective of the prints or dyes.   

            From literature review it is understood that hygiene is one of the largest industries for 

nonwovens (INDA, Worldwide outlook Report, 2015). A diversified range of absorbent hygiene 

products are made of nonwovens including wet wipes, disposable cleaning wipes, etc. But the 

research results show the potential of nonwovens for kitchen textiles in a wider product range 

like tablecloths, washcloths, table runners, and placemats. Comfort attributes can be improved by 

finishing treatments for nonwoven kitchen textiles for a better acceptance rate.  

5.3 Towels 

Research question one results showed that special finishes, durability, and comfort were highly 

preferred attributes for towels. This result is intuitive as towels have high skin contact and have 

the functional need to dry the body. From research question two results, it was evident that this 

specific nonwoven substrate doesn't stand strong in towels as the towels product category had the 

lowest reported desirability. These results suggest the need to investigate deeper on the attribute 

preferences of nonwovens for towels such as developing a heavier grams per square meter 

nonwoven fabric and improve the softness properties through special finishes.  

5.4 Home Décor Textiles 

Research question one results for home décor showed that the aesthetic attribute was highly 

important for home décor purchase. This result aligns with the higher acceptance rate of printed 

nonwovens for home décor. It is interesting to note from research question two results, that the 

home décor textile category (decorative pillows, curtains, drapes, and wall coverings) was the 

second most desirable for overall acceptance towards printed nonwovens. Currently, there is a 
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good market for nonwoven wall covers. However, these results push the nonwoven industry to 

diversify its usage into other home décor products with good aesthetic properties.  

5.5 Limitations and further study 

Despite the potential implications drawn from this research, several limitations were identified. 

Firstly, the sample profile had mostly female students in the age range of 18-34. Even though 

this age bracket falls under the most purchased home textiles target market, other gender and 

generational cohorts were missed. Hence, the results are not applicable to other generational 

cohorts’ preferences. A detailed demographic data could be included in the survey questionnaire 

that includes specifying age, income and occupation as the implications of preferences differ 

based on gender, age, income level, education, and occupation. The second limitation lies in the 

method of evaluation of fabrics during the survey, through which participants may not be 

capable of accurately visualizing the 8-inch x 9-inch fabric samples as a home textile product. 

This can also create inaccuracy in the results. Third, the method of this study was exploratory as 

there were not many studies conducted exclusively on nonwovens for home textiles and this 

research served as a preliminary attempt. Only a few product attributes were considered in the 

survey for rating consumer preferences. As a starting point, future research could extend and 

refine this research to explore other variables that would expand the understanding of consumer 

preferences towards the purchase of home textiles.  

.  
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Appendix A: Survey Questionnaire 

Start of Block: Introduction 
 
Dear Participants,  
Today, home textiles is a $54.5 billion market and is projected to grow by 22% by 2030.    
The purpose of the study is to better understand consumers' most significant product attribute 
preferences for major home textile categories.   
    
Let's Start! 
 
End of Block: Introduction 

 
Start of Block: Product Attribute Preferences for Bedding Products 

 
Please think of Bedding Products you have used or purchased recently.  
 (Examples of Bedding Products include bedsheets, pillow cases, comforters, pillow shams, and 
dorm bedding.) 
 
 Now answer the following series of questions. 
 
 
 
Q1 Please rate the importance of Aesthetic attributes in evaluating Bedding Products for 
purchase.   
  
(Aesthetics refers to the visual characteristics of a product.)  

o Not Important  

o Fairly Important  

o Important  

o Quite Important  

o Very Important  
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Q2 Please rate the importance of Comfort attributes in evaluating Bedding Products for 
purchase.   
(Comfort refers to the physical characteristics and sensory responses when touched.) 

o Not Important  

o Fairly Important  

o Important  

o Quite Important  

o Very Important  
 
 
 
Q3 Please rate the importance of Performance attributes in evaluating Bedding Products for 
purchase.   
(Performance refers to how the product functions in use.) 

 Not 
Important 

Fairly 
Important Important Quite 

Important 
Very 

Important 

easy care  o  o  o  o  o  
breathability  o  o  o  o  o  

durability  o  o  o  o  o  
microbial 
resistance  o  o  o  o  o  
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Q4 Please rate the importance of Price in evaluating Bedding Products for purchase.   
(Price is the amount a customer is willing to pay for a product or service.) 

o Not Important  

o Fairly Important  

o Important  

o Quite Important  

o Very Important  
 
End of Block: Product Attribute Preferences for Bedding Products 

 
Start of Block: Product Attribute Preferences for Kitchen Textile Products 

 
Please think of Kitchen Textile Products you have used or purchased recently.   
 (Examples of Kitchen Textile Products include tablecloths, washcloths, table runners, and 
placemats.)   
Now answer the following series of questions. 
 
 
Q5 Please rate the importance of Aesthetic attributes in evaluating Kitchen Textile Products for 
purchase.   
(Aesthetics refers to the visual characteristics of a product.) 

o Not Important  

o Fairly Important  

o Important  

o Quite Important  

o Very Important  
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Q6 Please rate the importance of Comfort attributes in evaluating Kitchen Textile Products for 
purchase.    
(Comfort refers to the physical characteristics and sensory responses when touched.) 

o Not Important  

o Fairly Important  

o Important  

o Quite Important  

o Very Important  
 
 
 
Q7 Please rate the importance of Performance attributes in evaluating Kitchen Textile Products 
for purchase.   
(Performance refers to how the product functions in use.) 

 Not 
Important 

Fairly 
Important Important Quite 

Important 
Very 

Important 

easy care  o  o  o  o  o  
absorbency  o  o  o  o  o  
durability  o  o  o  o  o  

special 
finishes (such 

as stain 
repellent, 

anti-
microbial)  

o  o  o  o  o  
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Q8 Please rate the importance of Price in evaluating Kitchen Textile Products for purchase.   
(Price is the amount a customer is willing to pay for a product or service.) 

o Not Important  

o Fairly Important  

o Important  

o Quite Important  

o Very Important  
 
End of Block: Product Attribute Preferences for Kitchen Textile Products 

 
Start of Block: Product Attribute Preferences for Towels 

 
 Please think of Towels you have used or purchased recently.  
 (Examples of Towels include bath towels, beach towels, sports towels, and hand towels.)   
Now answer the following series of questions.    
 
 
 
Q9 Please rate the importance of Aesthetic attributes in evaluating Towels for purchase.   
(Aesthetics refers to the visual characteristics of a product.) 

o Not Important  

o Fairly Important  

o Important  

o Quite Important  

o Very Important  
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Q10 Please rate the importance of Comfort attributes in evaluating Towels for purchase.    
 (Comfort refers to the physical characteristics and sensory responses when touched.) 

o Not Important  

o Fairly Important  

o Important  

o Quite Important  

o Very Important  
 
 
 
Q11 Please rate the importance of Performance attributes in evaluating Towels for purchase.   
(Performance refers to how the product functions in use.) 

 Not 
Important 

Fairly 
Important Important Quite 

Important 
Very 

Important 

easy care  o  o  o  o  o  
absorbency  o  o  o  o  o  
quick dry  o  o  o  o  o  
durability  o  o  o  o  o  
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Q12 Please rate the importance of Price in evaluating Towels for purchase.   
(Price is the amount a customer is willing to pay for a product or service.) 

o Not Important  

o Fairly Important  

o Important  

o Quite Important  

o Very Important  
 
End of Block: Product Attribute Preferences for Towels 

 
Start of Block: Product Attribute Preferences for Home Decor Textile Products 

 
 Please think of Home Decor Textile Products you have used or purchased recently.  
 (Examples of home decor textile products include decorative pillows, curtains, drapes, and wall 
coverings.) 
 Now answer the following series of questions. 
 
 
 
Q13 Please rate the importance of Aesthetic attributes in evaluating Home Decor Textile 
Products for purchase.   
(Aesthetics refers to the visual characteristics of a product.) 

o Not Important  

o Fairly Important  

o Important  

o Quite Important  

o Very Important  
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Q14 Please rate the importance of Comfort attributes in evaluating Home Decor Textile Products 
for purchase.    
(Comfort refers to the physical characteristics and sensory responses when touched.) 

o Not Important  

o Fairly Important  

o Important  

o Quite Important  

o Very Important  
 
 
 
Q15 Please rate the importance of Performance attributes in evaluating Home Decor Textile 
Products for purchase.     
(Performance refers to how the product functions in use.) 

 Not 
Important 

Fairly 
Important Important Quite 

Important 
Very 

Important 

easy care  o  o  o  o  o  
special 

finishes (such 
as stain 

repellent, 
anti-

microbial)  

o  o  o  o  o  

durability  o  o  o  o  o  
 
 
 
 



 

108 
 

Q16 Please rate the importance of Price in evaluating Home Decor Textile Products for 
purchase.   
(Price is the amount a customer is willing to pay for a product or service.) 

o Not Important  

o Fairly Important  

o Important  

o Quite Important  

o Very Important  
 

End of Block: Product Attribute Preferences for Home Decor Textile Products 
 

Start of Block: FABRIC 'A' 

 
  
Fabric 'A' is ultra-light, fast-drying and washable at up to 95°C.    
This fabric is breathable with no chemical post-treatments. 
 Its unique fabric structure makes it dust-mite-proof. It is also highly absorbent as can be seen in 
the video.   

                                  (double click the picture to start the video) 
   
 Please take sample fabric 'A' from the table. Then observe, touch and manipulate the sample.  
 Assess this fabric considering the attributes and product categories indicated. 
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Q17 Please rate the desirability of fabric 'A' for Bedding Products (such as bedsheets, pillow 
cases, comforters, pillow shams, and dorm bedding) in regard to each product attribute.   
  

 1 2 3 4 5 

Aesthetics  o  o  o  o  o  
Comfort  o  o  o  o  o  

Performance  o  o  o  o  o  
Overall 

acceptance  o  o  o  o  o  
 
 
 
 
Q18 How likely is that you would buy Bedding Products made of fabric 'A' if the price is 
significantly less than comparable Bedding Products made of other fabrics? 

o not likely at all  

o 2  

o 3  

o 4  

o very likely  
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Q19 Please rate the desirability of fabric 'A' for Kitchen Textile Products (such as tablecloths, 
washcloths, table runners, and placemats) in regard to each product attribute. 

 1 2 3 4 5 

Aesthetics  o  o  o  o  o  
Comfort  o  o  o  o  o  

Performance  o  o  o  o  o  
Overall 

acceptance  o  o  o  o  o  
 
 
 
 
Q20 How likely is that you would buy Kitchen Textile Products made of fabric 'A' if the price is 
significantly less than Kitchen Textile Products made of other fabrics? 

o not likely at all  

o 2  

o 3  

o 4  

o very likely  
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Q21 Please rate the desirability of fabric 'A' for Towels (such as bath towels, beach towels, 
sports towels and hand towels) in regard to each product attribute. 

 1 2 3 4 5 

Aesthetics  o  o  o  o  o  
Comfort  o  o  o  o  o  

Performance  o  o  o  o  o  
Overall 

acceptance  o  o  o  o  o  
 
 
 
 
Q22 How likely is that you would buy Towels made of fabric 'A' if the price is significantly less 
than comparable Towels made of other fabrics? 

o not likely at all  

o 2  

o 3  

o 4  

o very likely  
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Q23 Please rate the desirability of fabric 'A' for Home Decor Textile Products (such 
as decorative pillows, curtains, drapes, and wall coverings) in regard to each product attribute. 

 1 2 3 4 5 

Aesthetics  o  o  o  o  o  
Comfort  o  o  o  o  o  

Performance  o  o  o  o  o  
Overall 

acceptance  o  o  o  o  o  
 
 
 
 
Q24 How likely is that you would buy Home Decor Textile Products made of fabric 'A' if the 
price is significantly less than comparable Home Decor Textile products made of other fabrics? 

o not likely at all  

o 2  

o 3  

o 4  

o very likely  
 

End of Block: FABRIC 'A' 
 

Start of Block: SET 'B' 

 
 The fabric samples Set 'B' are dyed, ultra-light, fast-drying and washable at up to 95°C.  
 These fabrics are breathable with no chemical post-treatments. 
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 The unique fabric structure makes them dust-mite-proof. They are also highly absorbent as can 
be seen in the video. 

                                   (double click the picture to start the video) 
  
 Please take fabric samples ' SET B ' from the table. Then observe, touch and manipulate 
the samples.  
 Assess these fabrics considering the attributes and product categories indicated. 
 
 
 
Q25  
Please rate the desirability of fabrics in SET 'B' for Bedding Products (such as bedsheets, pillow 
cases, comforters, pillow shams, and dorm bedding) in regard to each product attribute.   
  

 1 2 3 4 5 

Aesthetics  o  o  o  o  o  
Comfort  o  o  o  o  o  

Performance  o  o  o  o  o  
Overall 

acceptance  o  o  o  o  o  
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Q26 How likely is that you would buy Bedding Products made of fabrics in SET 'B' if the price 
is significantly less than comparable Bedding Products made of other fabrics? 

o not likely at all  

o 2  

o 3  

o 4  

o very likely  
 
 
 
Q27 Please rate the desirability of fabrics in SET 'B' for Kitchen Textile Products (such 
as tablecloths, washcloths, table runners, and placemats) in regard to each product attribute. 

 1 2 3 4 5 

Aesthetics  o  o  o  o  o  
Comfort  o  o  o  o  o  

Performance  o  o  o  o  o  
Overall 

acceptance  o  o  o  o  o  
 
 
 
 



 

115 
 

Q28 How likely is that you would buy Kitchen Textile Products made of fabrics in SET 'B' if the 
price is significantly less than Kitchen Textile Products made of other fabrics? 

o not likely at all  

o 2  

o 3  

o 4  

o very likely  
 
 
 
Q29 Please rate the desirability of fabrics in SET 'B' for Towels (such as bath towels, beach 
towels, sports towels and hand towels) in regard to each product attribute. 

 1 2 3 4 5 

Aesthetics  o  o  o  o  o  
Comfort  o  o  o  o  o  

Performance  o  o  o  o  o  
Overall 

acceptance  o  o  o  o  o  
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Q30 How likely is that you would buy Towels made of fabrics in SET 'B' if the price is 
significantly less than comparable Towels made of other fabrics? 

o not likely at all  

o 2  

o 3  

o 4  

o very likely  
 
 
 
Q31 Please rate the desirability of fabrics in SET 'B' for Home Decor Textile Products (such 
as decorative pillows, curtains, drapes, and wall coverings) in regard to each product attribute. 

 1 2 3 4 5 

Aesthetics  o  o  o  o  o  
Comfort  o  o  o  o  o  

Performance  o  o  o  o  o  
Overall 

acceptance  o  o  o  o  o  
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Q32 How likely is that you would buy Home Decor Textile Products made of fabrics in SET 
'B' if the price is significantly less than comparable Home Decor Textile Products made of other 
fabrics? 

o not likely at all  

o 2  

o 3  

o 4  

o very likely  
 

End of Block: SET 'B' 
 

Start of Block: SET C 

The fabric samples Set 'C' are printed, ultra-light, fast-drying and washable at up to 95°C.  
These fabrics are breathable with no chemical post-treatments. 
The unique fabric structure makes them dust-mite-proof. They are also highly absorbent as can 
be seen in the video. 

                                   (double click the picture to start the video) 
    Please take fabric samples ' SET C ' from the table. Then observe, touch and manipulate 
the samples.  
 Assess these fabrics considering the attributes and product categories indicated. 
 
 
 
Q33  
Please rate the desirability of fabrics in SET 'C' for Bedding Products (such as bedsheets, pillow 
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cases, comforters, pillow shams, and dorm bedding) in regard to each product attribute.   
  

 1 2 3 4 5 

Aesthetics  o  o  o  o  o  
Comfort  o  o  o  o  o  

Performance  o  o  o  o  o  
Overall 

acceptance  o  o  o  o  o  
 
 
 
 
Q34 How likely is that you would buy Bedding Products made of fabrics in SET 'C' if the price 
is significantly less than comparable Bedding Products made of other fabrics? 

o not likely at all  

o 2  

o 3  

o 4  

o very likely  
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Q35 Please rate the desirability of fabrics in SET 'C' for Kitchen Textile Products (such 
as tablecloths, washcloths, table runners, and placemats) in regard to each product attribute. 

 1 2 3 4 5 

Aesthetics  o  o  o  o  o  
Comfort  o  o  o  o  o  

Performance  o  o  o  o  o  
Overall 

acceptance  o  o  o  o  o  
 
 
 
 
Q36 How likely is that you would buy Kitchen Textile Products made of fabrics in SET 'C' if the 
price is significantly less than Kitchen Textile Products made of other fabrics? 

o not likely at all  

o 2  

o 3  

o 4  

o very likely  
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Q37 Please rate the desirability of fabrics in SET 'C' for Towels (such as bath towels, beach 
towels, sports towels and hand towels) in regard to each product attribute. 

 1 2 3 4 5 

Aesthetics  o  o  o  o  o  
Comfort  o  o  o  o  o  

Performance  o  o  o  o  o  
Overall 

acceptance  o  o  o  o  o  
 
 
 
 
Q38 How likely is that you would buy Towels made of fabrics in SET 'C' if the price is 
significantly less than comparable Towels made of other fabrics? 

o not likely at all  

o 2  

o 3  

o 4  

o very likely  
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Q39 Please rate the desirability of fabrics in SET 'C' for Home Decor Textile Products (such 
as decorative pillows, curtains, drapes, and wall coverings) in regard to each product attribute. 

 1 2 3 4 5 

Aesthetics  o  o  o  o  o  
Comfort  o  o  o  o  o  

Performance  o  o  o  o  o  
Overall 

acceptance  o  o  o  o  o  
 
 
 
 
Q40 How likely is that you would buy Home Decor Textile Products made of fabrics in SET 
'C' if the price is significantly less than comparable Home Decor Textile Products made of other 
fabrics? 

o not likely at all  

o 2  

o 3  

o 4  

o very likely  
 

End of Block: SET C 
 

Start of Block: DEMOGRAPHICS 
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Q41 Which category includes your age 

o 18-29  

o 30-39  

o 40-49  

o 50-59  

o 60 or older  
 
 
 
Q42 What is your Occupation 

o Student  

o Faculty  

o Staff  

o Other  
 
 
 
Q43 With what gender label do you most closely identify 

o Male  

o Female  

o Gender nonconforming  

o Prefer not to say  
 

End of Block: DEMOGRAPHICS 
 

 
Your response has been recorded. Thank you for your participation! 
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Appendix B: IRB Approval 

 

Date: January 21, 2020 
IRB Protocol 20520 has been assigned Exempt status 
Title: Consumer Acceptance of Nonwovens for Home Textiles 
PI: Lamar, Traci Ann May 
 
The research proposal named above has received administrative review and has been approved 
as exempt from the policy as outlined in the Code of Federal Regulations (Exemption: 46.101. 
Exempt d.2). Provided that the only participation of the subjects is as described in the proposal 
narrative, this project is exempt from further review. This approval does not expire, but any 
changes must be approved by the IRB prior to implementation. 
 

1. This committee complies with requirements found in Title 45 part 46 of The Code of 
Federal Regulations. For NCSU projects, the Assurance Number is: FWA00003429. 

2. Any changes to the protocol and supporting documents must be submitted and 
approved by the IRB prior to implementation. 

3. If any unanticipated problems or adverse events occur, they must be reported to 
the IRB office within 5 business days by completing and submitting the unanticipated 
problem form on 
the IRB website: http://research.ncsu.edu/sparcs/compliance/irb/submission-guidance/. 

4. Any unapproved departure from your approved IRB protocol results in non-
compliance. Please find information regarding non-compliance 
here: http://research.ncsu.edu/sparcs-docs/irb/non-compliance_faq_sheet.pdf. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Date: 01/31/2020 
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Project Title: Consumer Acceptance of Nonwovens for Home Textiles 
 
IRB#: 20520 
 
PI: Lamar, Traci Ann May 
 
The renewal/amendment request for the project listed above has been approved in accordance 
with policy under 45 CFR 46. If your application was to amend your study protocol, and your 
study received expedited or full board review, this letter does NOT change the expiration date for 
your study. If you applied to renew your expedited or full board protocol, your new expiration 
date is shown above. 
 
 

1. This board complies with requirements found in Title 45 part 46 of The Code of 
Federal Regulations. For NCSU the Assurance Number is: FWA00003429. 

2. You must use the approved documents which have the status "approved" in the 
document viewer in the eIRB for your study. 

3. Any changes to the protocol and supporting documents must be submitted and 
approved by the IRB prior to implementation via amendment request. 

4. If any unanticipated problems or adverse events occur, they must be reported to the 
IRB office within 5 business days by completing and submitting the unanticipated 
problem form on the IRB website: http://research.ncsu.edu/sparcs/compliance/irb/irb-
forms/ 

5. Any unapproved departure from your approved IRB protocol results in non-
compliance. Please find information regarding how to avoid non-compliance 
here: http://research.ncsu.edu/sparcs-docs/irb/non-compliance_faq_sheet.pdf 

 

 

 
NCSU IRB Office 
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Appendix C: Tukey’s Post Hoc Tests for RQ 2 

 
 

(1)Tukey’s post hoc test for means of desirability of nonwovens for bedding products  
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(2) Tukey’s post hoc test for means of desirability of nonwovens for kitchen textile products 

 

 

             

 

 

 



 

127 
 

(3) Tukey’s post hoc test for means of desirability of nonwovens for towels
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(4) Tukey’s post hoc test for means of desirability of nonwovens for home décor textiles 

 

 

 

 

 


