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Active listening to customers: eco-innovation through value co-creation in the textile 

industry 

Abstract 

 

Purpose 

This study contributes to current efforts to design and implement sustainable innovation 

strategies in organisations from the textile industry. Its aim is to examine how businesses can 

overcome the current challenges (e.g., lack of resources) of sustainable innovation by the 

incorporation of green knowledge of customers into their value co-creation strategies. Such 

strategies are based on actively listening to customers and addressing their expectations with 

regard to environmental sustainability, in particular in the face of the negative environmental 

impact of the fast-fashion industry. 

 

Design/methodology/approach 
The findings of this study are derived from the analysis of data collected from 208 Small and 

medium enterprises (SMEs) in the Spanish textile sector. A PLS-SEM analysis was conducted 

using version 3.3.3 of the SmartPLS software. 

 

Findings 

This paper contributes to the literature on environmental sustainability by informing SME eco-

innovation through the active listening of their customers’ perceptions while implementing 

value co-creation strategies. The research has found that engaging with customers and actively 

listening and addressing their expectations can result in the creation of green knowledge that 

contributes to both incremental and radical eco-innovation in the textile sector. 

 

Practical implications 

We found that when organisations from the sector lack eco-innovation capabilities their existing 

and often their potential customer base are able to acquire new environmental knowledge and 

transferred it to the business through a process of value co-creation. The research also found 

that such green knowledge has the potential to lead to eco-innovation in the sector. In other 

words, the value co-creation process between the textile industry and its customers is a driver 

of the eco-innovations required to reduce the environmental impact of the sector, helping it 

address both its sustainability and its ethical challenges. 

 

Originality 
This study proposes that co-creation challenges such as the lack of resources, funding, qualified 

staff or technologies, motivate companies in the textile sector to collaborate with their 

customers in order to seek joint solutions. 

 

Keywords: active listening to customers, co-creation challenges, radical eco-innovations, 

incremental eco-innovations, green knowledge 
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1. Introduction 

 

Green knowledge encompasses the skills and attitudes that enable individuals to improve their 

relationship with the natural environment and its conservation (Jamison, 2001). On the road to 

sustainability, customers are seen as sources of green knowledge and translators of such 

knowledge into innovation outputs (Ghassim and Bogers, 2019). The sharing of green 

knowledge with stakeholders of the business influences their motivation to become involved in 

environmental activities. It also provides such stakeholders with opportunities to get involved 

in environmental efforts (Renwick et al., 2013). 

 

Co-creation is defined as the creation of value through collaboration between the organisation 

and external experts or stakeholders such as customers, suppliers, etc. (Galvagno and Dalli, 

2014; Ranjan and Read, 2014). Guzmán, Paswan and Kennedy (2019) consider that co-creation 

is a process where two or more parties collaboratively interact to create value. Engaging 

consumers in value co-creation, therefore, becomes a driver for improved relationships between 

the business and the natural environment, whereby green solutions are shared and improved by 

both the business and its consumers (Oertzen et al., 2018). Co-creation can generate a 

competitive advantage through collaborative innovation, and it is a way to co-create value with 

their stakeholders, especially their consumers (Samant and Sangle, 2016). 

 

The process of actively listening to customers and co-creating value is especially valid in the 

textile sector, where there has been a significant increase in the production of low-cost clothing 

that mimics current luxury items, leading to significant volumes of waste every year. One 

argument in the literature points toward the need for collaboration between consumers and the 

industry in the design of what is perceived by consumers as an imperative in order to minimise 

waste, save resources, and introduce eco-innovations to protect the environment (Vorbach et 

al., 2019). This study proposes that co-creation challenges such as the lack of resources or 

technologies (Ghisetti et al., 2017) motivate companies in the textile sector to collaborate with 

their customers in order to seek and jointly implement solutions (Dearing, 2000). 

 

The concept of ‘listening’ in management literature has been studied from different angles. For 

example, while Cegarra-Navarro and Sánchez-Polo (2009) refer to the concept of a ‘listening 

environment’ as one in which managers listen to customers and other staff, from the point of 

view of information processing, active listening implies the need for the receiver to correctly 

decode and retain the sender's message (Glynn et al., 2003). In leadership education, listening 

is also regarded as an enabler of skill development and teamwork (Clark, 1999), which can also 

have a positive impact on strategic change in the context of management (Rutter, 2003). 

Waidenfels (1995) was of the view that listening is key for any effort to understand and respond 

to others’ needs. In this view, Jacobs and Coghlan (2005) refer to listening as a facilitation 

technique that helps unlock the self-analytical problem resolution potential of customers. From 

the standpoint of marketing, listening to the customer is a way of expressing open-mindedness 

towards their points of view and transferring these into internal issues (Berry and Parasuraman, 

1997). 

 

Although some studies have shown narrative listening as a passive activity (Welsch, 1997), the 

only way to perform active listening is by confirming the receiver understands what is said by 

the sender (Glynn et al., 2003). In this case “actively listening to customers” is not just about 

nodding the head or looking attentive (Min et al., 2021; Rutter, 2003). Instead, companies have 

to demonstrate they have taken the customer’s point of view seriously (Jonsdottir and 

Fridriksdottir, 2020), for instance by transforming suggestions from customers into new 



3 

 

routines and processes. This view of active listening is somehow similar to “open-mindedness”, 

which means being receptive to new ideas and different opinions or points of view (Kmieciak, 

2019). When we try to measure this kind of open-mindedness, we can consider two approaches, 

namely the individual and the organisational approach. While an open-minded person tries to 

listen to positive and negative critics (Reijseger et al., 2017), an open-minded context would 

try to maintain a proper balance between the exploitation of current ideas and the exploration 

of new ones (Cegarra-Navarro and Cepeda-Carrión, 2008).  

 

Based on the above, this study proposes the organisational approach and suggests the concept 

of “active listening to customers”, as a balance in accommodating suggestions from both 

profitable and potential customers. From an organisational perspective, one great way to start 

being open-minded is to give your customers the opportunity to be heard (Caspersz and 

Stasinska, 2015). In the current study, the concept of active listening includes serving our 

profitable and potential customers with the best of attitudes (Cegarra-Navarro et al., 2020; Day 

and Schoemaker, 2004). 

 

Although the green knowledge created by the company-customer relationship encourages eco-

innovations (Pavlova, 2018), no previous study has investigated how active listening to 

customers’ ideas can help overcome the challenges of the co-creating process such as lack of 

financing or lack of knowledge. As pointed out by (Cegarra-Navarro et al., 2020; Martínez-

Martínez et al., 2021), there is an important factor that every company must do if it wants to 

achieve the benefits of green knowledge: listen to its customers. This study proposes that active 

listening to customers helps to overcome co-creation challenges.  

 

Eco-innovation refers to the process of developing new products, production processes, or 

business models that have a low environmental impact during their life cycle (Triguero et al., 

2013). One of the great dilemmas faced by eco-innovation scholars and practitioners is the need 

to balance incremental and radical eco-innovation (Li et al., 2008). In a way, this is perceived 

as the difference between driving a hybrid and an electric car, which depends on the very 

specific and up-to-date knowledge of the technology and also the context where the car will be 

driven. In the case of eco-innovations, the green knowledge defined above can play an 

important role in balancing incremental and radical eco-innovations (Barber, Taylor and Strick, 

2009; Whyte, 2013; Bossle et al., 2016; Pavlova, 2018; Islam and Managi, 2019). 

 

The question that arises is how green knowledge is created in the context of SMEs when the 

main goal is to contribute to co-creation value and eco-innovation in the textile industry. The 

findings of this study are derived from the analysis of data collected from 208 CEOs from the 

Spanish textile sector. A PLS-SEM analysis was conducted using version 3.3.3 of the SmartPLS 

software. This study contributes to current efforts to design and implement sustainable 

innovation strategies in businesses in the textile industry. By examining the relationships 

between eco-innovation strategies in SMEs within the sector and active listening to customers 

toward environmental sustainability, the research helps businesses from the textile industry 

overcome the current challenges of sustainable innovation through customer engagement in 

value co-creation. The results gain importance, particularly in the face of the growing and 

negative environmental impact of the fast fashion industry.  

 

The paper is structured as follows: The proposed theoretical framework is outlined in the 

following section. In section 3, details of the methodology and the survey used to collect the 

data to test the theoretical model are presented. The results of the data analysis are outlined in 
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section 4, followed by the discussion of the results and the theoretical and managerial 

implications in section 5. Finally, the conclusions are in section 6. 

 

2. Conceptual framework 

 

2.1.Sustainability and the textile sector 

 

The environmental challenges directly or indirectly related to the textile industry are multiple. 

Climate change is often mentioned in the media as related to human activities in business 

organisations, which often contribute directly to global challenges (Ahmad et al., 2021). 

According to the UNCCD (2019), the textile industry is the second most polluting sector in the 

world. Although there is a range of estimations, a recent report found that fashion alone 

generates 4% of worldwide’s waste each year, representing 92 million tons of waste annually 

(Kumar et al., 2020). This is a significant risk for the planet, likely to have a direct impact on 

changes in climate and environmental issues. One of the foreseeable consequences that might 

impact the world population would be the changing weather patterns, for instance. Preliminary 

studies showed that pollution could have even more negative effects in the case of health 

emergencies and pandemic crises (Qu et al., 2020). These effects will also cause devastating 

impacts on social as well as economic aspects if effective actions are not taken to mitigate or 

avoid environmental problems. Environmental concerns hence are a challenge for companies 

in their activities, but also for society. It should be noted that the global textile sector is 

experiencing in general terms rapid growth, just as it is doing in Spain. It was estimated that 

worldwide, the production of fibres for the textile industry would still increase by 3,7% a year 

by 2025 (Islam et al., 2021). Addressing the challenges of this research context is therefore 

essential to finding solutions (Davison and Martinsons, 2016). 

 

The problem of the textile industry does not only resides in the production methods, but also in 

the consumption patterns. Fashion cycles are getting shorter and shorter to adapt to new coming 

trends, and fashion garments become obsolete sooner and sooner. It is the so-called fast fashion 

industry where the philosophy of use and disposal prevails. Cheap prices encourage consumers 

to buy impulsively, as they will experiment the shopping satisfaction without any financial 

commitment. Garments are not a need but a hedonistic pleasure, which led to the estimate that 

40% of the products bought would never be worn (Daystar et al., 2019). However, more and 

more stakeholders are starting to show concern about environmental deterioration, and demand 

that companies implement more sustainable businesses, processes and products (Brewer, 2019; 

Buzzo and Abreu, 2019; Partzsch et al., 2019; Shao and Ünal, 2019).  

 

SMEs play an important role in contributing to sustainable development by innovating and 

introducing sustainable products (Chen and Liu, 2020; Scuotto et al., 2017; Singh et al., 2020). 

Due to their natural limitations, SMEs are particularly forced to use external knowledge creation 

sources (Durst and Edvardsson, 2012; Gangi et al., 2020). In SMEs different stakeholders as 

consumers have a role to play to create green knowledge, hence the opportunity for co-creation 

and creating value for them and SMEs (Galvagno and Dalli, 2014). 

 

2.2.Co-creation challenges and active listening to customers 

 

The environmental issues related to the textile industry are a shared responsibility between the 

consumers, whose consumption is far from being sustainable, and companies that are meeting 

the market demand with the lowest costs possible. Co-creation hence makes sense of those 

shared views to find a way to act and consume more sustainably while creating value for both 
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parties. Co-creation in the fashion industry can help sustainability prospects by offering a 

tailored product and availability to promote and enhance customer experience, which can 

represent a competitive advantage (Roser et al., 2014). 

 

The most common barrier to value co-creation is the lack of funds, cash and equity, limited 

access to external funding sources, and access to the financial market (Agrawal and Rahman, 

2015; Souto and Rodriguez, 2015). Eco-innovation in itself is an expensive process, as it 

requires investing in new knowledge, technology, structures and qualified personnel. Although 

co-creation is a solution to mitigate these costs by collaborating more effectively, engaging with 

consumers implies a willingness from the firm to innovate and grow. Value creation can only 

occur if the project can be funded and profits can be made (Aguilera-Caracuel and Ortiz-de-

Mandojana, 2013; Bly et al., 2015).  

 

A second considerable barrier to co-creation is the lack of knowledge, whether it is about 

sustainability, available technology, consumers’ expectations or the market status for these 

products. On co-creation specifically, the limited knowledge can be translated by an inadequate 

perception of capabilities required to co-create, a lack of market intelligence (strategy, 

planning) or unawareness of policies and culture (Agrawal and Rahman, 2015). 

 

The third factor perceived as a barrier to co-creation is the lack of qualified personnel with a 

potential impact on decision making regarding co-innovation, co-creation of marketing and co-

production (Hewett and Shantz, 2021; Shulga and Busser, 2020). Employees are one of the 

most valuable internal assets of a company. The resources they provide are multiple, whether 

they are core resources (knowledge, capacity to perform the job), augmented resources 

(teamwork, consumer-consciousness, company's values awareness), add-on resources (personal 

engagement, innovative ideas, feedbacks provision), or peripheral resources (pride to belong to 

the firm, self-fulfilment) (Agrawal et al., 2015; Amin et al., 2021; Boukis and Kabadayi, 2020). 

 

The last barrier perceived is the lack of technology, which can include physical technology 

(inadequate structures, plants, equipment or machines), organisational technology (absence of 

cooperation partners, valuable networks, managerial mechanisms, information systems or 

platforms for co-creation), or competitive technology (crucial when markets are dominated by 

already established firms and when market demand is uncertain) (Agrawal and Rahman, 2015)  

Developing such technologies represent a significant risk for a company due to their expensive 

nature. It is a development that might be financially unaffordable and without a guarantee of 

increased revenue.  

 

To summarise, co-creation is a tool with a considerable potential to collect new green 

knowledge, perspectives and ideas, and create a close relationship with active listening to 

customers and stakeholders in general. But the challenges companies are facing are multiple 

and to some extent justify the inertia of the textile industry when it comes to eco-innovation. 

Collaborating with consumers implies that companies become able to listen to external ideas 

and feedback, and are seeking external knowledge and resources to approach their innovative 

behaviours. Active listening to customers consists of nothing less than filtering all the noise that 

arises from active communication with them and extracting good ideas for the future of the 

company (Caspersz and Stasinska, 2015; Cegarra Navarro et al., 2013; Garver, 2001). For 

instance, some companies launch online customer communities to co-create new business 

models, products or new solutions to challenges in our society with active listening to 

customers.  
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On these bases, the following hypothesis is proposed: 

 

H1: Co-creation challenges positively influence active listening to customers 
 

2.3.Why is active listening to customers crucial to developing green knowledge? 

 

Active listening to customers implies not only an effort to hear customers but also to listen and 

understand the ideas they propose (Min et al., 2021). Active listening helps understand 

customer needs, at a time when customer awareness of sustainable products has increased very 

rapidly during the last few years (Joshi and Rahman, 2015; Martínez-Martínez et al., 2022; 

Wijaya and Paramita, 2021). In this context, active listening to customers enables organisations’ 

environmental and social responsiveness (von Krogh et al., 2000; Prahalad and Ramaswamy, 

2004), allowing for the questioning of assumptions and the adoption of new knowledge and 

ideas, including green knowledge.  

 

Capturing green knowledge from consumers is crucial for co-creating eco-innovation.  For 

example, it leads to a long-term engagement of consumers with the company. The more 

confident consumers are about their ability to influence the business, the more willing they will 

be to engage with the company to co-create value, leading to better profitability and customer 

lifetime value (Cambra-Fierro et al., 2021).  The co-creation process allows building awareness 

and understanding of the market situation from different viewpoints. By sharing their green 

knowledge and finding a trade-off between what they believe in and what is feasible, 

consumers’ ideas and engagement create a network suitable for eco-innovation promotion. 

(Eikebrokk et al., 2021). Furthermore, consumers who are engaged with the firm and willing to 

voice their concerns and expectations, are able to take action as co-diagnosers, co-problem 

solvers and co-sharers, increasing the opportunities for firms to use these available resources 

(Tian et al., 2021).  

 

Within a sector where eco-innovation is expected to be part of a strategy towards a more 

sustainable future, active listening to customers becomes key for a flow of green knowledge 

between organisations and consumers. Through co-creation, these ideas, resources and 

knowledge can be shared to be later integrated into new routines and processes. From a 

company perspective, active listening to customers is an asset that helps offer proactive social 

and environmental responsiveness and sustainable awareness (Flores, 1993). It can therefore be 

argued that both firms and consumers do benefit from the consumption of knowledge and from 

continuous environmental learning when this results in value creation (Zhang and Meng, 2021). 

The following hypothesis is formulated: 

 

H2: Active listening to customers positively influences the creation and reuse of green 

knowledge  

 

2.4.Green knowledge, incremental and radical eco-innovation 

 

According to (Jamison, 2001), green knowledge is not so much about the environmental 

conditions surrounding us but more about how we should operate, taking into account the 

pursuit of more sustainable paths for socio-economic development. In other words, all 

individuals need to develop green skills if they are to create green knowledge (Pavlova, 2018) 

and be able to contribute to sustainable growth. Green knowledge represents the fuel of a green 

economy and eco-innovation plays a crucial role as a driver of a green and circular economy 

(Horbach et al., 2013; Renwick et al., 2013). Green knowledge is defined in this study as the 
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result to develop and applied of green skills in order to understand environmental problems and 

look for solutions. 

 

According to Pavlova (2018), a major aspect of stakeholder cooperation for green knowledge 

creation is eco-innovation. Eco-innovation is understood here from two perspectives. The first 

radical eco-innovation is considered the fundamental or revolutionary changes in existing green 

products, services, or processes using environmental technology that departs from current green 

knowledge (Dewar and Dutton, 1986a; Subramaniam and Youndt, 2005). The second 

perspective is defined as incremental eco-innovation, considered as small improvements or 

adjustments to existing green products, services, or processes. Such improvements are often 

supported by the adoption of environmentally-friendly technologies that reinforce, modify, or 

extend current green knowledge, and follow the tightening of environmental regulations,  

increasing sanctions and increasing environmental awareness. In these cases, companies have 

turned to green incremental innovation by transforming and upgrading their processes and 

products to the emerging legislation and requirements of the stakeholders (Zhang et al., 2022). 

Incremental innovation is less expensive than radical innovation and could be a feasible option 

when organisations only seek to adapt their processes and products to new conditions. However, 

radical eco-innovation can result in new products and processes, and this could provide the 

business with a competitive advantage.  

 

Depending on the degree of originality and novelty of the green knowledge used, the literature 

usually proposes a distinction between radical and incremental eco-innovations (Azzone and 

Noci, 1998; Horng et al., 2017). From the point of view of incremental eco-innovation, green 

knowledge can be used to improve the current processes of companies in order to sustain sales 

and reduce their impact on their environment (Dewar and Dutton, 1986; Sheng and Chien, 

2016). On the other hand, in the case of radical eco-innovation, companies will use their green 

knowledge to completely redefine their processes and thus reduce their impact on the 

environment (Hazarika and Zhang, 2019; Klewitz and Hansen, 2014). 

 

It is important to note that small incremental eco-innovations make up of small applications 

that improve the user's experience may drive radical eco-innovation (Hazarika and Zhang, 

2019; Klewitz and Hansen, 2014; Könnölä and Unruh, 2007; Mont et al., 2014a). For example, 

it is well known the case of companies that start with a solar water heater (incremental eco-

innovation) to get hot water and end up changing the energy model of the company by putting 

solar panels on its roof and not only producing energy for the company but also selling the 

surplus to electricity companies (radical eco-innovation). 

 

Multiple types of eco-innovation can emerge from co-creation strategies. These can be linked 

to the production processes, leading to cleaner production and better eco-efficiency. They can 

be organisational, impacting future strategic behaviors, supply chain management and 

approaches to reflexive innovation processes. Lastly, they can directly impact the product 

directly through eco-friendly designs, enhanced life-cycle capacities or fair-trade materials 

(Klewitz and Hansen, 2014). Therefore, the choice between incremental and radical eco-

innovation mostly depends on the adopted strategic sustainability behaviours. The more 

resistant a company will be to external stimulus and environmental issues beyond compliance, 

the more likely eco-innovation will be incremental.  

 

However, the context of a crisis has been found to facilitate the emergence of radical 

innovations. For instance, the coronavirus COVID-19 pandemic led to radical innovations in 

different processes and services across different socio-economic environments. More recently, 
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as the cost of energy has increased due to the war in Ukraine, countries, governments and 

consumers have turned their attention to green energy sources. It is therefore plausible to argue 

that radical eco-innovations are significantly influenced by the external environment and 

sustainability-rooted behaviours. Overall, the kind of eco-innovation that is suitable for a 

particular business is determined by elements including market and management demand, 

available resources and green knowledge (Hazarika and Zhang, 2019; Klewitz and Hansen, 

2014). Mont et al., (2014) highlighted that consumers have the power to put pressure on 

companies for the development of new environmental and social processes, increase their 

responsible business behaviours and adopt more sustainability-oriented offers. Stakeholders 

can encourage businesses to explore new processes, products and market opportunities 

(Könnölä and Unruh, 2007) from a new perspective. Hence, it can be argued that in a situation 

of value co-creation, the green knowledge provided by consumers may have a direct impact on 

the emergence of radical innovations in the business. 

 

As noted above, incremental eco-innovation lies in creating value on an existing product or 

service by incorporating green knowledge (Jamison, 2001; Chan et al., 2014), by using green 

knowledge new improvements are incorporated (Tee et al., 2017), and from them, incremental 

innovations arise to achieve sustainable growth (Dewar and Dutton, 1986; Sheng and Chien, 

2016). Meanwhile, radical eco-innovation implements an unknown change based also on prior 

green knowledge (Fussler and James, 1997). For example, our knowledge of environmental 

degradation tells us that radical innovations are needed to enable clean production processes 

that minimize the consumption of energy and natural resources. Bearing in mind these ideas, 

although part of green knowledge supports radical changes, another part of it supports 

incremental changes that allow companies to adapt and reconvert themselves into sustainable 

centers (Dewar and Dutton, 1986; Carrillo, del Río and Könnölä, 2011). In other words, 

incremental eco-innovation can be a bridge between green knowledge and radical eco-

innovation. While incremental eco-innovation helps validate and use green knowledge with 

predictable results that give managers greater confidence, it also favors the creation of 

sustainable needs among managers that ultimately push for radical changes in their production 

models. For example, managers can demand the implementation of radical action plans for the 

elimination of hazardous substances that result from the implementation of recycling practices.  

 

Based on the above, we propose the following hypotheses. 

 

H3: Green knowledge positively influences radical eco-innovation  

 

H4: Incremental eco-innovation knowledge positively mediates the relationship between green 

knowledge and radical eco-innovation 

 

As shown in Figure 1, the aim of our study was to know how co-creation challenges can help 

customers’ open-mindedness and create green knowledge, as well as to explore how it can 

impact incremental or radical eco-innovations for companies.  
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Figure 1: Theoretical model 

 

 
 

Methodology 

 

2.5.Data collection 

 

The textile sector in the Community of Valencia, Spain, was the subject of our data collection. 

A total of 4,844 companies related to the textile industry at the end of 2019 in the Community 

of Valencia, which represents 24.09% of the overall Spanish textile market (INE, 2020). The 

textile industry in the Community of Valencia produces high quality fabrics and accessories for 

the home and interiors sectors, plus a wide range of technical textiles and high-performance 

fabrics used in industries such as medical, defence and aerospace.  

 

A list of 760 SMEs provided by the SABI (Sistema de Análisis de Balances Ibéricos) database 

was used as an initial sampling frame. All companies were included in the Spanish National 

Classification of Economic Activities (CNAE-13, 14 and 15), and were classified according to 

the European Union classification as SMEs with fewer than 250 employees.  

 

The survey was administered over a period of two months, from early January to the end 

February 2020. From a sample of 760 companies, a total of 208 managers responded to the 

survey. This resulted in a response rate of 27.36% with a factor of error of 5.79% for p=q=50% 

and a reliability level of 95.5%. Potential bias from non-response was addressed by comparing 

the early and late respondents in terms of green knowledge skills and organisational reputation. 

The independent sample t-test revealed no significant difference between the two groups (p= 

0.848 and p= 0.522, respectively). Therefore, non-response bias was not considered to be a 

problem in this study (Armstrong and Overton, 1977). 

 

To minimise data bias, we checked for common method bias through the Harman's single factor 

test (Podsakoff et al., 2003; Podsakoff and Organ, 1986). Results of a post-hoc Harman's single-

factor test showed that the unrotated factor solution of the one-factor model accounted for less 

than 50% of the variance (36.7%), indicating no substantial common method bias. This study 

has also used a confirmatory factor-analytic approach to the Harman one-factor test as a way of 

testing for the presence of bias (Podsakoff et al., 2003). A worse fit for the one-factor model 

would suggest that common method variance does not pose a serious threat. The one-factor 

model yielded a Satorra-Bentler 2
(120)= 627.33; 2/d.f=5.22 (compared with the measurement 

model, which yielded a Satorra-Bentler 2
(120)= 183.43; 2/d.f=1.52). This means that the fit is 
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considerably worse for the one-dimensional model than for the measurement model, suggesting 

no substantial common method bias (Armstrong and Overton, 1977).  

 

 

2.6.Measures 

 

All constructs were self-reported and measured using a Likert scale of 7-points rating (1 "high 

disagreement" to 7 "high agreement" (see appendix for a list of items). 

 

 Previous studies by (Pavlova, 2018a) provided guidance on developing items in terms 

of co-creation challenges (i.e. CCCh). Four items highlighted the presence of the main 

barriers to eco-innovation. The factors collected range from a lack of funds to a lack of 

technology. 

 Active listening to customers (ALC) was assessed with a 3-item scale. Several measures 

of profitable listening have appeared in literature, and we adopted the idea of knowing 

first-hand from profitable customers their ideas (Gross, 1968). Following the 

recommendations from Wirtz et al. (2003), the second item was adapted as our measure 

for listening to everyone and not just those who are important from a revenue 

management orientation. The third item represents firms’ capability to go beyond the 

stated wants and needs of potential customers and apply and operationalise suggestions 

into new routines and processes (Flores, 1993) 

 Three items measured incremental eco-innovation (IEi) and assessed the extent to which 

companies were able to improve their green products, services or processes through 

minor modifications (Jansen et al., 2006).  

 Three items measured radical eco-innovation (REi) and assessed the extent to which 

companies were able to implement new green products, services or processes (Jansen et 

al., 2006).  

 Previous studies by (Pavlova, 2018) provided guidance on developing items in terms of 

green knowledge (i.e. GK). Four items highlighted the presence of the main 

competencies to eco-innovation. The factors collected range from awareness and 

willingness to skills to promote greener products and services. 

 

2.7.Data analysis 

 

We decided to use PLS-SEM as data analysis technique because all measures of our conceptual 

model were designed as composites (Richter et al., 2016; Rigdon et al., 2017). Following the 

classification of PLS-SEM purposes by Henseler, (2018) and Cepeda-Carrion, Cegarra-Navarro 

and Cillo, (2019), our PLS-SEM analysis is causal. This implies the hypothesis testing of a 

particular research model, maximising explained variance of our dependent variable and 

considering the fit indices in our model. in line with (Hair et al., 2019), endogeneity is an issue 

to be tested. A two-step procedure has been established to assess a causal model with PLS-SEM 

(Hair et al., 2019). These are: (1) assessment of the measurement model and (2) assessment of 

the structural model. We followed a bootstrap procedure to find the significance of indices 

(Chin, 1998). Bootstrapping is a resampling procedure that allows assessing the significance of 

fit indices, path coefficients, weights, and loadings of each composite indicators. We used 

SmartPLS 3.3.3 as a software package for our data analysis (Ringle et al., 2005). 

 

To detect potential problems of common method variance (CMV), we applied the procedural 

remedies proposed by (Podsakoff et al., 2012) and (Podsakoff et al., 2003) when data were 

collected. A statistical method was used to detect and control different sources of CMV, 
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namely, the measured latent marker variable (MLMV) approach (Chin et al., 2013), which is a 

method suggested for handling CMV in PLS-SEM models. MLMV must not belong to the same 

domain of the variables included in the proposed model and must be taken from a different unit 

of analysis. The results show that the model with MLMV had worse fit indices, no significance 

of coefficients paths from MLMV and there are not significance differences between them. 

These additional tests reinforce our argument that our model is free of CMV issues. Finally, a 

full collinearity test based on variance inflation factors (VIFs) was carried out. According to 

(Kock and Lynn, 2012), when a VIF achieves a value greater than 3.3, there would be an 

indication of collinearity problems. This would warn if a model may be contaminated by CMV. 

The present model, with a maximum VIF of 3.00 may be considered free of CMV problems.  

 

3. Results 

 

3.1.Measurement model 

 

Considering the causal (i.e. confirmatory) nature of the PLS-SEM analysis, the fit indices for 

the saturated model from our proposed model were calculated as a measure of confirmatory 

composite analyses (Henseler and Schuberth, 2020). As shown in Table 1, all fit indices for 

saturated model meets the requirements to confirm the proposed measurement model. 

 

Following (Hair et al., 2019), we assessed the measurement model. Results exhibit that it meets 

all the commonly designated measures of reliability and validity. First, individual reliability is 

sufficient because all standardised loadings are larger than 0.7 in all constructs (Hair et al., 

2019). Second, all measures of composite reliability are larger than 0.8. The values for average 

variance extracted (AVE) exceed the threshold of 0.5 for convergent validity (Table 1). 

 

Table 1. Measurement Model 
 

Construct Indicator Loadings Composite 

reliability 

Rho A a AVE b 

Co-creation 

challenges 

CCCh1 0.808 0.870 0.827 0.626 

CCCh2 0.854 

CCCh3 0.766 

CCCh4 0.731 

Active listening to 

customers (ALC) 

ALC1 0.859 0.866 0.767 0.684 

ALC2 0.842 

ALC3 0.778 

Incremental eco-

innovation 

IEi1 0.894 0.912 0.855 0.776 

IEi2 0.897 

IEi3 0.851 

Radical eco-

innovation 

REi1 0.904 0.907 0.852 0.765 

REi2 0.893 

REi3 0.825 

Green knowledge GK1 0.760 0.872 0.813 0.629 

GK2 0.792 

GK3 0.789 

GK4 0.830 

Notes: 
a Dijkstra-Henseler's rho → (Rho A); b Average variance extracted→ (AVE) 

 

Table 2 shows two methods to assess the discriminant validity of reflective constructs. 

According to both criteria – the (Fornell and Larcker, 1981) criterion and the heterotrait-
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monotrait ratio of correlations – there is evidence of discriminant validity (Henseler et al., 

2015). Finally, all the constructs show discriminant validity since all HTMT indices are below 

0.90 (Henseler et al., 2015). 

 

Table 2. Discriminant validity ( Fornell and Larckera's and HTMTb) 

 

Construct CCCh ALC IEi REi GK 

CCCh 0.791 0.280 0.086 0.091 0.082 

ALC 0.223 0.827 0.311 0.297 0.390 

IEi 0.021 0.256 0.881 0.867 0.811 

REi -0.016 0.242 0.736 0.875 0.780 

GK 0.037 0.315 0.677 0.652 0.793 
Notes: 

CCCh → Cco-creation challenges; ALC→ Active listening to customers; IEi → Incremental eco-innovation; 

REi → Radical eco-innovation; GK→ Green knowledge. 
a Diagonal values (square root of AVE are in bold) should be higher than off-diagonal correlations shown below 

the diagonal line 
b Heterotrait-Monotrait Ratio of Correlations (HTMT) thresholds are shown above the diagonal line. 

 

 

3.2.Structural model 

 

According to (Benitez et al., 2020), we report the fit indices for our model at the beginning of 

the assessment of the structural model. The provided model has a good fit (Table 3). We also 

report the three fit indices suggested by (Henseler et al., 2016) values and their confidence 

intervals (95% and 99%) for an exact test. Therefore, there is a good adjustment between the 

empirical data matrix and the theoretical model matrix. Table 3 exhibits the model fits and three 

parameters associated to it. The estimated model fit indices refer to the global model. This a 

requirement for confirmatory analysis with PLS-SEM (Henseler, 2018). 

 

Table 3. Global goodness of fit, confirmatory composite analysis, and bootstrap-based 

95% and 99% quantiles 

 Estimated 

Model 
Hi95 Hi99 

Saturated 

Model 
Hi95 Hi99 

SRMR  0.077 0.084 0.122 0.074 0.065 0.116 

dULS  0.899 1.079 2.293 0.838 0.637 2.052 

dG  0.311 0.324 0.542 0.309 0.318 0.507 
Notes:  

The figure in bold indicates the level of compliance with the index of adjustment. 

SRMR: Standardised Root Mean Square Residual, dULS: Unweighted Least Squares Discrepancy, dG: Geodesic 

Discrepancy 

 

Following (Hair et al., 2019), the next step of assessing the structural model is examining 

collinearity among the latent constructs. No VIF value is above the suggested threshold value 

of 3.0, so we found no collinearity issues. Next, we assessed the sign, magnitude, and 

significance of path coefficients which are the most important result of the structural model. 

Likewise, the aim of PLS-SEM algorithm maximises the explained variance of the dependent 

variables represented by determination coefficient (i.e., R2). As (Hair et al., 2019) argue, the 

use of bootstrapping (5,000 resamples) produces confident intervals to assess the statistical 

significance of the path coefficients. Thus, the consideration of bootstrap percentile confidence 

intervals provides greater assurance than merely relying on null hypothesis significance testing.  
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Table 4 provides a post-hoc indirect effect analysis for the effects of green knowledge on radical 

eco-innovation by way of incremental eco-innovation. Since both direct and indirect effects 

were found significant as the interval determined through bootstrapping does not contain the 

zero value, the results provided full support for hypotheses H1, H2 H3 and H4. Also, Table 4 

reports the effect size f2 which shows the change in R2 if a specified construct is omitted from 

the model. A guideline of 0,02, 0,15, and 0,35 represent respectively, small, medium, and large 

effects (Cohen, 1977).  

 

Table 4. Structural Model 
Confidence intervals  

Direct effects 

Path 

coefficient 

5% 

CIlo 

95% 

CIhi 

Significance 

(p-value) 

Cohen’s f-

square 

R2  

a1=CCCh→ALC 0.227 0.132 0.372 0.002 0.054 0.051 
a2: ALC→GK 0.319 0.191 0.444 0.000 0.114 0.102 
a3: GK→REi 0,279 0.163 0.387 0.000 0.398 0.588 
a4: GK→IEi 0.667 0.606 0.739 0.000 0.848 0.459 
a5: IEi→REi 0.550 0.431 0.673 0.000 0.398 0.588 
Indirect effects       
a4 x a5: GK→IEi→REi 0.367 0.277 0.469 0.000 0.398 0.588 

Notes:  

CCCh → Cco-creation challenges; ALC → Active listening to customers; IEi → Incremental eco-innovation; 

REi → Radical eco-innovation; GK→ Green knowledge. 

 

4. Discussion and theoretical and managerial implications 

This research has found a significant positive correlation between the challenges faced by 

organisations in the textile industry in their efforts to co-create value and active listening to 

customers.  

 

This finding supports our hypothesis H1. While it may seem counter-intuitive at first, our 

findings suggest that when the business is perceived as lacking sustainability-related 

capabilities, its customers may become willing to share their knowledge and even acquire new 

environmental knowledge for it to be transferred to and adopted by the business. As outlined 

by Boadi et al., 2020, consumers find a way to transfer their environmental knowledge to the 

business via the workforce. Employees in particular become direct agents in the relationship 

between the business and its consumers, helping implement the company’s value proposition 

and its eco-innovation strategy.  

  

Our research has also found that active listening to customers has the potential to lead the 

business to the consumption and the effective integration of green knowledge and related 

capabilities provided by customers, which confirms hypothesis H2 of this research. This means 

that customers will not only engage in business when they see the value but also create a 

relationship with the business that leads to the sharing of their ethical perceptions and drive 

their intentions to co-create value, as discussed by Nadeem and Al-Imamy, (2020), customers 

will be willing to share their knowledge if they perceived their knowledge to integrate into 

products and services, for instance from a practical perspective, companies can share customer 

success stories. 

 

Our research also found a direct positive relationship between green knowledge and both 

incremental and radical eco-innovation in organisations from the textile industry, which 

supports hypothesis H3. This highlights the importance of consumer contributions to 
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sustainable development strategies, which has been the focus of an increasing body of research 

in the last decade. In line with (Islam and Managi, 2019), we have found that businesses within 

the textile industry can implement eco-innovations if they engage their customers and other 

stakeholders in the development of new ways of thinking and value creation.  

 

Our research found a positive relationship between incremental eco-innovation and radical eco-

innovation in organisations in the textile industry, which supports hypothesis H4. This suggests 

that while incremental eco-innovations in products, services and processes lead to small 

improvements in the sustainability of the textile industry, such adjustments have a more 

significant role as the first stage in the overall process of eco-innovating. In other words, 

incremental eco-innovations pave the way for more radical changes and for the improved 

sustainability of the sector. In this vein, this study has gone one step further to argue that by 

integrating customers’ green knowledge, businesses can implement both incremental and 

radical eco-innovation strategies that lead to a more sustainable response to the current 

environmental demands whilst improving efficiency, competitiveness and even expanding their 

customer base. 

 

Regarding theoretical and managerial implications, this research has contributed to the domains 

of value co-creation, active listening to customers, green knowledge and incremental and 

radical innovations. From a theoretical perspective, this study analysed radical and incremental 

eco-innovation supported by value co-creation, active listening to customers and green 

knowledge. To the best of the authors’ knowledge, this is the first study that combines consumer 

engagement and value co-creation, with an ultimate aim to improve the sustainability of the 

textile sector. Therefore, it opens new avenues for research in sectors that experience similar 

sustainability and ethical challenges to those faced by the fast fashion industry. 

 

From a management perspective, a practical implication of the research is the need for SMEs 

to integrate customer-focused value co-creation strategies into their operations as much as –and 

often more than, large enterprises. This is due not only to the resource limitations inherent to 

the nature of SMEs, but also their need to embrace eco-innovation to address the growing 

sustainability challenges. Another practical implication is derived from the fact that customers 

are likely to be willing to share their knowledge if they perceive that it will be considered and 

integrated into products and services. From a practical perspective, this active listening could 

take the form of sharing customer success stories through the organisational channels to give a 

voice to the customers. Other practical implications stem from the fact that actively listening to 

customers and co-creating value with them is a driver of eco-innovations in the textile industry, 

which should prompt management action.  

 

5. Conclusions 

 

This paper contributes to the literature on environmental sustainability by informing SME eco-

innovation through the engagement of their customers in value co-creation strategies. The 

research has significant theoretical and practical implications in the domains of co-creation, 

active listening to customers, green knowledge, and incremental and radical innovations. We 

found that when organisations from the sector lack eco-innovation capabilities their existing 

and often their potential customer base are able to acquire new environmental knowledge and 

transferred it to the business in the process of value co-creation. The research also found that 

such green knowledge has the potential to lead to eco-innovation in the sector. In other words, 

the value co-creation process between the textile industry and its customers is a driver of the 
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eco-innovations required to reduce the environmental impact of the sector, helping it address 

both its sustainability and its ethical challenges. 

 

This research investigated the relationships between value co-creation challenges, active 

listening to customers, green knowledge and eco-innovation in the context of the textile 

industry, which is considered one of the most polluting sectors today. The research addresses 

the need for mechanisms to reduce the massive volumes of waste generated annually by the 

sector, mainly as a result of the fast fashion industry. This study has found that active listening 

to customers in the creation of value for the industry has the potential to contribute significantly 

to addressing the sustainability and ethical challenges facing the sector. The lack of funding, 

knowledge, qualified personnel and technology were recognized as existing barriers to eco-

innovation, but the openness to external ideas and their potential adoption showed a clear 

opportunity for co-creation practices. 

 

Knowledge of the natural environment and its conservation becomes a key to addressing these 

issues. We found that when organisations from the sector lack eco-innovation capabilities, their 

existing and often their potential customer base are able to acquire new environmental 

knowledge and transfer it to the business in the process of value co-creation. The research also 

found that such green knowledge has the potential to lead to radical and incremental eco-

innovation in the sector. In other words, the value co-creation process between the textile 

industry and its customers is a driver for generating the eco-innovations required to reduce the 

environmental impact of the sector, helping address both its sustainability and its ethical 

challenges. 

 

A limitation of this study is that it only analyses one sector and one country. However, this is 

an opportunity to reproduce this study in other industries and countries where business affects 

the environment negatively. Another limitation is that the items measuring active listening to 

customers do not necessarily reflect the degree to which customers are willing to provide green 

knowledge in particular. This becomes an opportunity to develop future research mechanisms 

to measure consumers’ commitment to providing support, especially sharing high levels of 

green knowledge with organisations, as well as companies’ commitment to actively listening 

to customers and to adopt their green knowledge. 
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Appendix 1: Questionnaire items 
Co-creation challenges: Please indicate the degree of agreement or disagreement with respect to which are 

barriers to eco-innovation (1 = Totally disagree and 7 totally agree); 

CCCh1. Lack of funding. 

CCCh2. Lack of knowledge. 

CCCh5. Lack of qualified personnel. 

CCCh6. Lack of technology. 

Source: Adapted from (Pavlova, 2018b)  

Active listening to customers: Please indicate the degree of agreement or disagreement with respect to 

which are barriers to eco-innovation (1 = Totally disagree and 7 totally agree); 

ALC1. In the company we are open to new ideas from profitable customers. 

ALC2. In our company we are open to new ideas from potential clients. 

ALC3. Suggestions from potential customers are adopted in the company in the form of new routines and 

processes. 

Source: Adapted from (Cegarra-Navarro et al., 2018)  

Incremental eco-innovation: Please indicate the degree of agreement or disagreement with respect to which 

are barriers to eco-innovation (1 = Totally disagree and 7 totally agree); 

IEi1. The company frequently improves its green products, services or processes through minor 

modifications. 

IEi2. The company makes improvements to its current green products, services or processes for its local 

market. 

IEi3. For the company, reducing the costs of internal processes associated with ecological products or 

services is an important objective. 

Source: Adapted from (Jansen et al., 2006) 

Radical eco-innovation: Please indicate the degree of agreement or disagreement with respect to which are 

barriers to eco-innovation (1 = Totally disagree and 7 totally agree); 

REi1. The company experiments with new green products, services or processes in our market. 

REi2. The company markets green products or services that are completely new to our unit. 

REi3. Regularly use new distribution channels for your green products or services. 

Source: Adapted from (Jansen et al., 2006) 

Green knowledge: Please indicate the degree of agreement or disagreement with respect to the following 

competencies (1 = Totally disagree and 7 totally agree); 

GK1. Environmental awareness and willingness to learn about sustainable development. 

GK2. Skills on risk analysis. 

GK3. Communication and negotiation skills to deal with conflicts of interest in complex contexts. 

GK4. Marketing skills to promote greener products and services. 

Source: Adapted from (Pavlova, 2018a) 
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