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ABSTRACT 

The main goal of this research is to examine how customer involvement influences 

firm ability to shape sustainable product innovation. The study measures the 

effect of design excellence and firm technological capabilities on the development 

of sustainable innovations with respect to customer involvement. Drawing the 

theory of absorptive capacity in the context of innovation, we posit that high firm 

absorptive capacity focuses largely on product-focused customer involvement 

(PCI) and information-intensive customer involvement (ICI) practices, which 

result in a large number of sustainable innovations. To test our hypotheses, we 

collected data from 105 manufacturing/Services industries. A convenient, 

purposive sampling technique was used for data collection.  In order to examine 

the relationship between PCI, ICI, Design Excellence, and Technological 

capabilities, hypotheses were tested by using correlation and regression analysis. 

According to the study findings, results indicate that customer involvement 

positively affects sustainable product innovativeness and that such effects are 

mediated by product design. In a further exploratory analysis, the study finds a 

positive moderated role by one firm resource i.e. firm technological capability. 

The primary limitation of the empirical review is the tiny size of the sample. 

Second, this study focused on firm technological capabilities as a whole, 

particular technology for a particular product may be considered for further 

studies. The current study is unique in its kind, focusing on the link between PCI, 

ICI, Design Excellence and Technological capabilities, within the specific context 

of Pakistan. Moreover this study contributes to theory and practice by providing 

understanding of sustainable innovation in the service and manufacturing 

industries with the help of customer involvement. 
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INTRODUCTION 

Innovations are a mandatory requirement for the firms to achieve sustainable 

development. To achieve sustainable innovation firms, require changes in traditional ways of 

product manufacturing. Moreover, sustainable development innovations are more complex as 

compared to conventional approaches of innovation (Afeltra et al., 2023; Hall & Vredenburg, 

2003); since there is more profound involvement of different stakeholders in it such as customers. 

The capacity of the firms to absorb external knowledge significantly contributes towards 

sustainable innovations (Xu & Hu, 2024).  

Firms invent products for customers wherein customers have a better knowledge about 

their requirements; therefore involving customers in product development could improve the 

innovation process. For example, Sony involved customers for the development of Playstation 2 

(El Sawy et al., 2016). In today’s modern environment, organizational management practices and 

marketing research characterize the significance of product based customer involvement in 

innovation process such as design thinking and agile methodologies (Hult et al., 2017). 

Nowadays manufacturing firms face the challenge of establishing effective innovation 

capabilities to meet the demands of their customers. One of the ways to achieve this objective is 

to develop good customer relationship management between firms and end users. Firms’ 

orientation towards their customers is useful in a way that it provides them the much needed 

information regarding current trends and future requirements in order to attain competitive 

advantage (Ogundare et al., 2024). Innovations which are sustainable may be dependent on 

business models and are always positioned to be a win-win situation (Sengupta et al., 2024). 

Businesses are increasingly becoming interested in sustainable innovations and many firms have 

already increased their budget for this purpose. According to a report published by  Ethical 

Markets Media in 2001, $2.4 trillion were spend worldwide on eco innovations for the period 

2007-2011; whereas it is expected that this amount will cross $10 trillion mark by 2020  (Montalvo 

et al., 2011). 

Innovations can be taken as revenue generation strategy which is mandatory not only for 

economy but also for fulfilling customers’ requirement and society demands. So the combinations 

of sustainability and innovation is essential to realize new combinations, which can lead to an 

innovation process tackling the current sustainability challenges in the market according to the 

customer requirements. Nidumolu et al. (2015) mentioned sustainability as the significant key 

driver for innovation in the 21st century. 

One of the important factors that could lead to sustainable innovation is design which is a 

vital feature of product innovation and corporate success (Moultrie et al., 2007).  Design experts 

claim that the designs based on customer input have more market value and contribute positively 

in the success of the new products (Hajdas, 2024). Highly advance technological driven 

companies, like Samsung Electronics, Apple and Sony are focusing on effective product designs 

through which they can compete in the market. Effective product designs are efficient generation 

of ideas through a process which lead to new products (Morris, 2009). Regardless of this new 

trend towards design, many manufacturers still ignore design value for the competitive advantage 
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and take design of the products only for luxury (Buxton, 2007). For example an article related to 

value of design published in The New York Times highlights NOKIA’s problems in smart phone 

market due to poorly designed products (Bilton, 2011). Even within NOKIA, the employees and 

specialists (such as product designers) considered design a secondary design lacks a main stream 

position in the literature; moreover, the design issues have received limited attention from 

marketing and new product development scholars (Zhang, Hu & Kotabe, 2011).  

Technological change or advancement is neither exogenous nor automatic, but rather it is 

the outcome of determined activities, or technological struggles undertaken by the firms. 

Technological capabilities in any organization play the role of driving force for innovation as well 

as the source of competitive advantage (Howcroft, & Taylor, 2023). The issues of technological 

capabilities at the firm level remain largely hidden in the literature (Morrison et al.; 2008).  

In today’s advanced technological era there is a paradigm shift in how firms innovate. The 

focus nowadays is to innovate using external resources (such as partners and customers) unlike 

the traditional approach of innovation in which the focus was primarily on firm’s internal 

resources (Majchrzak & Malhotra, 2013). According to Adams et al. (1998) firms’ competitive 

advantage and innovative capabilities can be increased if firms are close to their customer. 

Generally the firms focus on improving their current technologies and production systems through 

increased supply and resource efficiency, but not on other key drivers of successful sustainable 

innovations like understanding customer needs to combine technological efficiency with customer 

benefits (Keskin et al., 2016). This study is undertaken to address this gap in existing literature 

and to further probe the relationship between customer involvement in achieving design 

excellence and technological efficiency – the two factors which could play significant role in 

sustainable development as suggested by different researchers  

This study aims at helping to enhance the theoretical understanding of the mediating role 

of design excellence for sustainable innovations as well as the moderating role of firm 

technological capabilities between product focused customer involvement and sustainable 

innovations. The study also highlights the need to carefully consider the role of design excellence 

to help find out the impact of customer involvement on innovation. The results of this study are 

expected to benefit the managers who are focusing on sustainable innovations. 

LITERATURE REVIEW 

Absorptive Capacity Theory 

The research model proposed in this study is mainly based on absorptive capacity theory 

proposed by Aliasghar et al. (2023) states that the ability to identify, assimilate and apply external 

knowledge contributes in enhancing firm’s absorptive capacity which could further lead to 

innovations. The two main constructs defined in the proposed model (PCI and ICI) basically are 

the source of tapping external knowledge from customer for sustainable innovations.  

 It depends upon firm absorptive capabilities how well knowledge and inputs are collected 

from customers and utilized. So we can argue that the ability of firms transforming knowledge 
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into actions for innovations lies in their different technological capabilities. Absorptive capacity 

theory directly support the effect of technological capabilities on innovations that how 

technological capabilities help in collecting information from the customer and translate that 

information for the development of the product innovations. For a sustainable innovation it is 

essential that product should be commercialized so because one of the central factor which is 

required for sustainable innovation is ease of use (Davis, 1989) which may be possible through 

customer involvement. Therefore Absorptive capacity enhance the knowledge of firm through 

which firm achieve design excellence for their upcoming innovations.  

Related Studies 

Studies proposing positive consequences of customer involvement (CI) for performance 

Study Key Findings & Sample 

Gupta & Souder, 1998 

Finding shows that involvement from the user provide help which 

reduces cycle time. Study have sample size of 38 manufacturing firms 

from U.S. 

Gruner & Homburg, 2000 

The finding of the study shows that customer involvement in new product 

development during early and late stages enhance new product success but 

customer involvement in middle stages have no impact on the 

performance. This study have a sample size of 310 firms from Germany.  

Auh et al,. 2007 

The outcomes of this study shows that coproduction (with customers) is 

positively related to attitudinal loyalty but not associated with behavioral 

loyalty. Study sample is from clients of global financial firm. 

Kristensson et al., 2008 

Results identified 7 key strategies for user/ customer involvement like user 

roles, user situations, analytical tool, benefit, expertise brainstorming 

effects, and heterogeneity. This study conducted on two 

telecommunications Swedish firms. 

Carbonell et al., 2009 

This study suggest that customer involvement enhance technical quality as 

well as speed of innovative products but have no effect on competitive 

superiority and on sales. Finding also shows that the customer involvement 

for new service performance is independent of development process stage. 

Study contain a sample size of 103 service firms from Spain. 

Chien & Chen, 2010 

Study finds that customer involvement have positive effect on new product 

development process as well as on cross-functional integration. Study 

contain a sample size of 125 financial firms from Taiwan. 

Terence et al., 2017 

Relational information processing capability positively moderates the 

relationship between PCI and amount of firm innovation. And analytical 

information processing capability also positively moderates the 

relationship between ICI and amount of firm innovation.  Study have a 

Sample size of 310 firms from U.S. manufacturing firms. 

Studies proposing negative, non-significant, limited, or diverse associations of customer involvement 

for performance/ Innovation 

Study Key Findings & Sample 
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Ittner & Larcker, 1997 

Study findings shows negative relationship between customer involvement 

and cycle time on growth. Firm’s overemphasis on feedback from customers 

for design, makes firms intention towards reactive approach rather than 

proactive approach and focused to improve their capabilities and came with 

a product which fulfill customer need. Study with a sample size of 184 auto 

firms, computer sector in Canada, Japan, Germany and the U.S. 

Bajaj et al., 2004 

Findings from this study shows that customers interaction in design stage 

cause lowers time saving, result in more delays. Specialists and Oversight 

moderate this relationship. Moreover study outcomes show’s that customers 

interaction has no significant impact on cost saving and study also highlight 

that there is no moderations impact. Sample size consist of 53 new product 

development projects from defense company 

Lagrosen, 2005 

Lagrosen study finding, highlight that customer involvement leads to 

incremental changes rather than innovative changes. Further customer 

involvement cause direct or indirect cost related to time. 

Fang, 2008 

Study highlight that customer connectivity negatively moderates the 

relationship between customer participation as an information resource (CPI) 

and new product innovativeness (NPI). Moreover Process interdependence 

have a positive moderation between customer participation as a co-developer 

(CPC) and new product innovativeness (NPI). Study consider sample size of 

149 NPD projects in electronic, chemical and sectors in industrial project 

Foss et al., 2011 

 

Study outcomes shows that there is no link between innovation and customer 

interaction. This relationship is mediated by organizational practices. Study 

Sample size is 169 Danish firms. 

Customer involvement is the extent to which a firm interacts with representatives of one 

or more customers in developing products (Carbonell et al., 2009). Prior research has identified 

several roles of customers in product development: resource, coproduce, buyer and user; of these, 

the first two are more significant in innovation because they reflect the upstream or input side of 

innovation activity (Morgan et al., 2024). From this literature, found two types of customer 

involvement first one is information-intensive customer involvement (ICI) and second one is 

product-focused customer involvement (PCI).  ICI is a type of involvement focused on gathering 

information from customers via customer opinions and feedback and structured inquiry 

mechanisms such as focus groups (Nambisan, 2002). Customer involvement of such type take 

customers as most important resource towards information, feedback and opinions (Nambisan, 

2002). In PCI firms takes participative role from a customer as a co-developer of new product, 

and it manifests in key customers driving product development or doing custom configuration of 

products (Nambisan, 2002).  

H1: Product Focused Customer Involvement (PCI) and information-intensive customer 

involvement (ICI) have a significant impact on Sustainable Innovations. 

In firm’s context, Technological capability known as the long term roots for competitive 

advantage. Basically in any type of the firm technological capabilities are the main driving force 

which cause new product innovations, consist of trade secrets, advance technological knowledge 

and new unique knowledge from R&D, moreover other technology related intellectual property 

or patents protected by law. According to Unger and Zagler (2003) institutions and organizations 
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mattes in innovation with respect to their technological capabilities. In competitive market, firms 

respond towards customer changing needs and requirements by using new and advance 

technologies along with improvement in existing product or developed new products or services 

(Hsieh, 2007). 

H3: Technological Capability moderates the relationship between product-focused 

customer involvement (PCI), information-intensive customer involvement (ICI) and Sustainable 

Innovations. 

Design excellence, is well-defined as goodness and the quality of observable design 

characteristics (Talke et al., 2009). For measure design excellence, mostly two types of approaches 

are used, first one is evaluations from customers and second one is evaluations from peers or 

experts (Talke et al., 2009). Recent a study conducted by Micheli and Gemser (2016) finds that 

unique design have a greater market value and acceptance if they get response from field expects 

which can be seen as a signal of design excellence.  

H2: Design Excellence mediate the relationship between product-focused customer 

involvement (PCI), information-intensive customer involvement (ICI) and Sustainable 

Innovations. 

Sustainability driven innovations defined as formation or development of new market, 

product and service or process driven by environmental, social and sustainability issues (Little, 

2005). Horbach, (2005) defined sustainable Innovations as, the innovations which are not consist 

of environmental dimensions but include social, economic and institutional aspects. They come 

with the improvement in the realization of the purposes of a sustainable development and indicates 

a subset of all innovations 

Figure 1: Proposed Research Model 
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METHODOLOGY 

This study employs a quantitative research design to investigate the relationship between 

customer involvement, design excellence, technological capability, and sustainable product 

innovations. A cross-sectional survey method was used to collect data from manufacturing and 

service industries in Pakistan. The target population for this study was the manufacturing/Services 

industries of Pakistan belonging to different sectors. The list of manufacturing/Services firms was 

collected from the chamber of commerce of Lahore, Faisalabad, and Rawalpindi/Islamabad - all 

of these three areas are considered manufacturing/Services hubs. 150 companies (50 companies 

from each region) were randomly selected for data gathering. CEOs, production managers, and 

other senior-level executives in production were contacted to fill out the questionnaires designed 

for this study. 105 filled questionnaires were received which were further analyzed using software 

called Statistical Package for the Social Sciences (SPSS).  

The survey instrument covered 40 questions related to respondent’s demographics, 

dependent, independent, mediator and moderator variables questions. The questions related to 

demographics enquired about the gender, firm type, firm size, and respondent’s position in the 

firm. The scale for Product Focused Customer Involvement (PCI) and Information-intensive 

customer involvement (ICI) are adopted from Cui & Wu (2017). The scale used to measure Design 

Excellence is adopted from Menguc et al. (2014). Moreover, the scale for measuring technological 

capabilities is adopted from Wang et al. (2016) whereas the three items scale measuring 

sustainable innovations is adopted from Salzberg (2016). 

RESULTS 

Variables No of item Cronbach’s  

Alpha 

F(sig) 

Information-intensive customer involvement 

(ICI) 

4 0.827 14.693(.000) 

Product focused customer involvement (PCI) 5 0.704 4.435(.000) 

Design Excellence (DE) 4 0.776 7.143(.011) 

Technological Capabilities (TC) 4 0.759 21.256(.000) 

Sustainable Innovations (SI) 9 0.722 11.750(.001) 

Table 1: Reliability Analysis 

The result indicated that Cronbach’s Alpha value of all factors are greater 0.7, as well as 

F test is significant for each factor. That items included in the variables are reliable to use in further 

analysis. 
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N=105,*p<0.05, and **p<0.01; ***p<0.001 

Table 2: Correlation Analysis  

Table 2 presents descriptive statistics and correlations among the variables. The output of 

the analysis shows the correlation coefficient for five variables. The results show that each variable 

is perfectly correlated with itself because the value of correlation coefficient is one (r = 1). The 

results also indicate that that sustainable innovations (SI) have a significant positive correlation 

with Information-intensive customer involvement (ICI), Product focused customer involvement 

(PCI), Design Excellence (DE) and Technological Capabilities (TC). Psychologically this all 

mean that, as a customer involvement (ICI, PCI), DE and TC increases SI also increases.   
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Variables                                      Mean  S.D 1 2 3 4 5 

Information-intensive customer 

involvement (ICI) 

3.0202 .59726 1     

Product focused customer 

involvement (PCI) 

3.4198 .89391 .202** 1    

Design Excellence (DE) 3.8443 1.1237 .211** .779** 1   

Technological Capabilities (TC) 3.5738 .67431 .171* .549** .446** 1  

Sustainable Innovations (SI) 3.1319 .69494 .229** .304** .221** .321** 1 
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Table 3: Mediation 

 

Table 4: Mediation 

Mediation regression analysis was used to explore mediation effects of design excellence 

on customer involvement and sustainable innovations. Barren and Kenny (1986) method was used 

for mediation analysis which can be run if three conditions of mediation are fulfilled suggested by 

the Barren and Kenny. According to the first condition of Barren and Kenny method the 

independent variable is a significant predictor of the dependent variable, second condition 

independent variable is a significant predictor of the mediator. And third condition is achieved 

when there is a significant relationship between mediator and dependent variable. 

 Results related to conditions of mediation reported in Table III show that three conditions 

of mediation were fulfilled. The direct path ICI & PCI (β = .31 & .41, p<0.001) was significantly, 

a positive association with Sustainable innovations (SI). The impact of mediator path design 

excellence (β = .47, p<0.001) was significantly association with SI. For the path from independent 

variable to mediator DE is significant positive relationship between DE (β = .41, p<0.001) and SI. 

Results show that direct impact of independent variables on the dependent variable without 

mediator was significant (see Table III) and the direct impact of the independent variable on 

dependent variable with mediator was insignificant (see Table IV). ICI & PCI (β = .14, .17 p>0.05) 

was an insignificant predictor of SI. Therefore, these finding suggesting that DE was fully mediate 

the relationship between ICI, PCI and SI. Thus providing support to Hypothesis H2.   
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Table 5: Moderation 

Moderated regression analysis was used to examine the effects of technological 

capabilities on ICI, PCI and sustainable innovations. Barren and Kenny (1986) method was used 

for moderation analysis. Firstly, gender age, qualification, and experience were entered as control 

variables. In the second step, we entered ICI & PCI along with technological Capabilities (TC) to 

sustainable innovations (SI). After that in third step, the interaction terms between ICI, PCI and 

TC were entered. 

Results presented in Table 5 show that main effect ICI & PCI (β = .31 & .41 p<0.001) 

was a significant predictor of SI and the moderator TC (β = .34, p<0.001) was also significant 

predictor of SI. For interaction terms a significant positive relationship between interaction terms 

(β =. 93 & .97, p<0.05) and investment decision (SI) was found. These findings provides 

acceptance to Hypothesis H3 predict that Technological capabilities (TC) moderate the 

relationship between intensive customer involvements (ICI), product focused customer 

involvement (PCI) and Sustainable innovations (SI). 

DISCUSSION 

This study examines the relationship between Product Focused Customer Involvement 

and Information Intensive Customer Involvement in Sustainable Innovations as well as 

moderating and mediating role of technological capabilities and design excellence. First the 

outcomes of statistical analyses for this study show that customer involvement (both ICI & PCI) 

has a significant positive impact on the sustainable product innovations in both service and 

manufacturing industries. The outcomes that customer involvement (both ICI & PCI) have a 

positive impact on innovations for service and manufacturing firms is  similar with past studies 

outcomes (Atuahene-Gima, 1996; Grinstein, 2008; Hult et al., 2004; Kristensson et al. 2008; Chien 

and Chen 2010). Therefore, these results provide support to recognize underlying mechanism that 

how customer involvement is beneficial and affects innovations.  

Further the result suggests strong mediation of design excellence toward sustainable 

innovations. Significance shows that the importance of design in sustainable innovations. Study 

conducted by Menguc, Auh & Yannopoulos, (2014) find that customer involvement in design 

phase has a strong positive relationship with new product performance. Therefore the study shows 

that design excellence mediates the relationship between customer involvement and sustainable 

product innovations, meaning customer input enhances design, which in turn drives innovation. 

Additionally, technological capability moderates this relationship, with firms that possess stronger 

technological capabilities benefiting more from customer involvement in achieving sustainable 

innovations. 

Moreover, absorptive capacity theory, state that the ability to identify, assimilate and 

apply external knowledge contributes in enhancing firm’s absorptive capacity which could lead to 

innovations (Cohen and Levinthal 1990). With reference to this theory, customer involvement 

always improve design of any product as they know well what they require, so we can’t ignore 

customer requirement while developing new products. Thus supporting our next hypothesis that 
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design excellence positively mediate the relationship between product-focused customer 

involvement (PCI), information-intensive customer involvement (ICI) and Sustainable 

Innovations.  

 Further result also shows that technological capabilities stronger the relationship between 

customer involvement and sustainable innovations. Those Firms which have more focuses on 

external knowledge have more absorptive capacity as well as more advance technologies which 

lead firm to sustainable innovations this findings supports our last hypothesis that technological 

Capability positively moderates the relationship between PCI, ICI and sustainable innovations. 

Particle Implications, Limitations and Conclusion  

The result help the underlying mechanism through which customer orientation affects 

innovation. First firms should involve customer for design which result in sustainable innovations 

while developing new products. Further firms must invest some portion of the budget on their 

technological capabilities for improving innovation capabilities and product performance in the 

market. 

The sample size is only 105 firms may larger sample size have differ in result, future 

studies should enhance their sample size. Only customer involvement are consider, future studies 

may considers suppliers or whole seller involvement. This study focused on firm technological 

capabilities as a whole, which may have made it more difficult to detect differences in 

technologies. It is possible that particular technology for a particular product may be more 

influential or finding impact of particular technology, on specific industry sector. 

Finally, primary data were used in this study but the promptly changing environment in 

technological areas may have affected innovation through different mechanisms and the outcomes 

found by this study. So,  it would be remarkable and necessary  if more recent and big data is used 

to test whether the results of this study can hold over time, and whether there is a changing pattern 

in the mechanisms that customer involvement as a strategic orientation impacts the growth of 

capabilities as well as performance and innovation. 
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