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Abstract: This study addresses the growing global imperative of aligning corporate strategies with 
environmental sustainability by examining the role of green innovation in fostering sustainable 
performance. While firms are increasingly pressured to adopt eco-innovative practices, the 
mechanisms that connect such innovation to actual sustainability outcomes remain insufficiently 
understood. In response to this issue, this study explores the mediating role of sustainability orientation 
in the relationship between two distinct dimensions of green innovation, namely green product 
innovation and green process innovation, and their impact on sustainable performance within the 
context of industrial clusters. A conceptual model is tested using a sample of 189 industrial firms in 
the Valencian Community, Spain, a region recognised for its manufacturing tradition and cluster-based 
economic organisation. Using advanced mediation analysis techniques, the study evaluates three core 
hypotheses: (H1) green innovation in two dimensions has a direct positive effect on sustainable 
performance, (H2) sustainability orientation mediates this relationship, and (H3) this mediating effect 
can be differentiated by its cluster membership. The results indicate that green innovation, both in 
products and processes, positively impacts firms’ sustainable performance. Moreover, the findings 
reveal that sustainability orientation is a key mediator in this relationship, though this effect is only 
significant for firms within a cluster. This underscores the importance of collaboration and shared 
access to knowledge in such environments, fostering more effective green initiatives as sustainable 
strategies. Ultimately, these findings highlight the importance of a genuine strategic orientation 
towards sustainability to maximise the long-term benefits of green innovation.  
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1. Introduction  

The integration of environmental objectives as part of business strategy (Chen, 2008; Cheng, 
2020; Expósito-Langa et al., 2024; Mahanta et al., 2024) has positioned green innovation as a key tool 
for achieving sustainable performance and balancing economic development with environmental 
sustainability (Chen et al., 2006; Diez-Martinez and Peiró-Signes, 2022; Díez-Vial et al., 2023; Eiadat 
et al., 2008; Parrilli et al., 2023; Weng et al., 2015). Green innovations encompass a broad range of 
eco-initiatives, which may include products, processes, or even business models. Although academic 
research has not overlooked this (Akbari et al., 2022; Anjum et al., 2024; Takalo and Tooranloo, 2021), 
open debates and unanswered questions remain concerning the determinants and micromechanisms 
underpinning the relationship between green innovation and sustainable performance (Belso et al., 
2024; Hervas-Oliver et al., 2024; Maldonado-Guzmán, 2024; Melander, 2017; Weng et al., 2015). 

Recent studies have reaffirmed the relevance of green innovation for improving firms’ 
performance, particularly when supported by internal organisational capabilities (Aftab et al., 2025; 
Ishaq et al., 2024). Despite these theoretical advances, there remains a lack of comprehensive 
understanding regarding how internal factors (such as sustainability orientation) and external factors 
(such as cluster dynamics) interact to drive green innovation and sustainable performance. Much of 
the existing literature continues to overlook the role of territorial embeddedness or industrial clustering 
as contextual variables that may condition the effectiveness of green innovation.  

Sustainability orientation is particularly relevant. It is understood as the degree to which a 
company integrates and prioritises sustainability in its decision-making processes (Chung and Wee, 
2008; Hervas-Oliver et al., 2024; Zehir et al., 2015). This orientation is closely linked to 
interorganisational networks, where suppliers, customers, and knowledge agents share expertise and 
overcome technological barriers (Melander, 2017). However, such collaboration is not without 
challenges, including opportunism, lack of trust, and the need for adequate governance structures 
(Melander and Arvidsson, 2022). The literature acknowledges that green innovations, whether in 
products or processes, are essential tools for aligning competitiveness with environmental 
responsibility (Chen, 2008; Weng et al., 2015). However, recent studies also suggest that the success 
of green innovation depends on firms’ internal strategic orientation towards sustainability and the 
external context in which they operate (Melander, 2017; Belso et al., 2024). However, empirical 
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evidence remains fragmented regarding how these micromechanisms function, particularly in 
territorially embedded business systems such as industrial clusters. 

In order to advance the ongoing debate in the literature beyond merely confirming the existence 
of a differential effect based on firms’ location within an industrial cluster, this study aims to open the 
“black box” of the micromechanisms through which these industrial organisational systems overlap as 
a “space of places and space of relations” (Belso et al., 2024; Melander, 2017), influencing green 
innovation and firms’ sustainable performance. Specifically, we pay particular attention to the role of 
sustainability orientation as a determining agent in the interaction between firms and their territorial 
environment. This study seeks to fill this gap by examining firms located in the Valencian Community 
(Spain), a region that provides an ideal setting due to its rich concentration of industrial clusters and 
high innovation activity. This region, a key player in Spain’s economic landscape, accounts for 20% 
of the country’s industrial employment and 8.1% of research and development (R&D) expenditure, 
hosting some of the most prominent international clusters (Boix-Domenech et al., 2015; Peiró-Signes 
et al., 2011; Ruiz-Ortega et al., 2021, among others). Despite being a key contributor to Spain’s 
manufacturing output and R&D investment, the region faces challenges in uniformly extending the 
benefits of green innovation beyond the clustered firms. This raises a critical research question: Why 
does green innovation lead to stronger sustainability outcomes in some firms and not in others, even 
within the same regional ecosystem? 

Our main contribution is to reveal how sustainability orientation mediates the relationship 
between green innovation and sustainable performance, and how this mediation is differentiated by 
firms’ cluster membership. In doing so, the study transcends conventional analyses focusing only on 
direct effects, offering a more nuanced understanding of the contextual and strategic factors that 
influence green innovation outcomes. From a novel perspective, these results align with existing 
studies on the relationship between applied knowledge and environmental policies (Nguyen, 2023) or 
between organisational structure and entrepreneurial orientation (Kreiser and Davis, 2010). 
Additionally, our study provides a more refined perspective compared with previous research that has 
focused merely on the direct or indirect influence of sustainability orientation on green innovation 
(Chen et al., 2012; Gupta and Barua, 2018; Tardin et al., 2024; Zehir et al., 2015). Finally, we 
complement these studies by demonstrating how a strong sustainability orientation also enhances the 
green dynamic capabilities necessary for green innovation to lead to sustainability (Asante et al., 2024; 
Cheng, 2020; Ruiz-Ortega et al., 2021). 

Furthermore, the evidence obtained clearly differentiates how environmental dynamics contribute to 
green innovation and sustainability (Gupta and Barua, 2018; Kreiser and Davis, 2010), compared with 
other perspectives that emphasise firm-level strategies (Molina-Morales et al., 2019). In particular, we 
expand the limited evidence on the suitability of cluster-specific proximity and institutional contexts for 
the dissemination of green strategies (Díez-Vial et al., 2023; Martinez-del-Rio et al., 2015; Ratten, 2018). 
In doing so, we address research gaps related to horizontal collaboration, customer–supplier knowledge 
transfer, and the role of proximity in fostering the governance structures and trust factors that make 
clusters conducive environments for green innovation and sustainability (Melander and Arvidsson, 2022). 
This distinction becomes particularly relevant when comparing firms within and outside clusters, as our 
findings reveal a significant gap in how sustainability orientation mediates the green innovation 
performance relationship, depending on the presence or absence of a collaborative territorial environment. 
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Following these preliminary considerations, we present the conceptual framework and research 
hypotheses. Subsequently, we describe the study’s context, detail the variables analysed, and outline 
the methodology. Finally, we present a discussion of the results, as well as the study’s main conclusions 
and implications.  

2. Literature review and hypotheses 

2.1. Green innovation and sustainable performance 

Green innovation is broadly understood as the intentional development or modification of 
products, processes, or practices, aimed at reducing environmental harm. This construct is often 
anchored in the natural resource-based view (NRBV), which posits that firms can derive a sustained 
competitive advantage through capabilities that align with environmental objectives (Claudy et al., 
2016; Hart, 1995). However, it is essential to recognise that green innovation does not inherently 
guarantee sustainable performance. Recent studies underscore the fact that environmental innovation 
must be strategically embedded and contextually supported to translate into measurable social, 
ecological, and economic gains (Afeltra et al., 2023; Melander and Arvidsson, 2022). 

The primary objective of green innovation is to mitigate or prevent environmental damage (Zhang 
et al., 2020), protect the environment, and meet emerging consumer demands (Horbach, 2008; 
Neumann, 2021). It also aims to ensure compliance with increasingly stringent regulations (Aftab et 
al., 2024; Oduro et al., 2022), achieve differentiation in the market (Eiadat et al., 2008; Huang and Li, 
2017; Zhang et al., 2020), and generate value (Huang and Li, 2017). The scope of green innovation 
extends from the development of sustainable products and processes to broader strategies aimed at 
optimising corporate sustainability (Albort-Morant et al., 2016). 

A significant body of literature classifies green innovation into two main dimensions: green 
product innovation and green process innovation (Barforoush et al., 2021; Chen et al., 2006; Dangelico, 
2016). This distinction allows for a more precise analysis of how firms integrate sustainable strategies. 
Numerous studies differentiate between firms that seek to improve the environmental performance of 
their products and those that optimise their production processes to make them more efficient and less 
polluting (Huang and Li, 2017; Klewitz and Hansen, 2014). 

Green product innovation includes the incorporation of environmental criteria into product design 
(Dangelico, 2016). This may involve creating recyclable or reusable designs, improving energy 
efficiency, or reducing emissions (Chiarvesio et al., 2015; Chiou et al., 2011; Xie et al., 2019; Zhang 
et al., 2020). On the other hand, green process innovation involves implementing sustainable practices 
that enhance efficiency in internal operations, particularly in production activities (Chen, 2008; Chen 
et al., 2014). This includes adopting clean technologies, optimising use of resources, minimising waste 
and emissions, and integrating material recycling within production processes (Eiadat et al., 2008; 
Maldonado-Guzmán, 2024; Xie et al., 2019). 

However, despite the increased adoption of these innovations, recent empirical studies point to 
variability in their actual contribution to long-term sustainability performance, suggesting the 
existence of organisational and contextual contingencies (Anjum et al 2024; Cheng, 2020; Stucki, 
2019). This observation justifies the need for further investigation into the internal and external 
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mechanisms that condition this relationship, particularly in clustered regional environments. In light 
of this, we propose the following hypothesis: 
H1: Green innovation has a significant positive effect on sustainable performance. 
H1a: Green product innovation positively impacts firms’ sustainable performance. 
H1b: Green process innovation positively impacts firms’ sustainable performance. 

2.2. Green innovation and sustainable performance: The mediating role of sustainability orientation 

Sustainability orientation refers to the extent to which sustainability values are systematically 
embedded in an organisation’s strategic, operational, and cultural frameworks (Claudy et al., 2016; 
Kraus et al., 2017). It is a multidimensional construct that reflects a firm’s proactive stance toward 
social and environmental issues, going beyond compliance to becoming a driver of innovation and 
transformation (Tardin et al., 2024; Teixeira and Canciglieri Junior, 2019). 

Despite its broad and multidimensional nature, sustainable performance generally converges on three 
fundamental aspects: economic, social, and environmental. On the other hand, sustainability orientation 
represents a comprehensive organisational strategy to align business activities with these sustainability 
principles (Shashi et al., 2018). This orientation encompasses strategic, tactical, and operational dimensions 
(Asante et al., 2024; Tardin et al., 2024); integrating sustainability values into corporate culture; and 
embedding social, environmental, and economic concerns into both internal processes and external 
stakeholder interactions (Roxas and Coetzer, 2012). Essentially, it constitutes a new way of conducting 
business and transforming business models (Teixeira and Canciglieri Junior, 2019). 

According to Ruiz-Ortega et al. (2021), sustainability orientation extends beyond environmental 
concerns. It adopts a multidimensional perspective that fosters balanced and long-term sustainable 
business development by embedding ethical values and sustainability principles at all levels of the 
organisation. Furthermore, it acts as a driver of organisational change (Kraus et al., 2017), encouraging 
the adoption of sustainable innovations that, in turn, lead to improved sustainable performance. 
Ultimately, sustainability orientation serves as a facilitator in the relationship between green innovation 
and sustainable performance. 

The conceptualisation of sustainability orientation as a guiding philosophy that enables firms to 
operate sustainably positions it as a source of competitive advantage (Claudy et al., 2016; Hart, 1995; 
Ruiz-Ortega et al., 2021). According to the NRBV, corporate profitability and environmental awareness 
evolve beyond mere regulatory compliance to become integral components of long-term business 
objectives (Benitez-Amado et al., 2015; Claudy et al., 2016; Shehzad et al., 2024), firms that optimise 
waste management and integrate stakeholders into their sustainability strategies gain both operational 
and reputational advantages (Amankwah‐Amoah et al., 2019; Danso et al., 2020; Zhang et al., 2023). 
Nonetheless, there is limited empirical consensus on how sustainability orientation operates as a 
mediating mechanism in the green innovation–performance link. Previous research has focused 
predominantly on the direct effects, neglecting the strategic interplay between innovation practices and 
organisational values (Chen et al., 2012; Gupta & Barua, 2018; Shashi et al., 2018). Moreover, few 
studies have explored how this mediation unfolds in specific territorial contexts such as industrial clusters, 
where firms are exposed to external knowledge flows and normative pressures (Aftab et al., 2024). 
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Despite growing research on green innovation, key gaps persist. There is limited empirical 
evidence on the mediating role of sustainability orientation in the link between green innovation and 
sustainable performance. Few studies integrate internal behavioural factors with external territorial 
conditions, and even fewer examine how these dynamics operate in cluster-based industrial regions. 
On the basis of these theoretical premises, we propose the following hypothesis: 
H2: Sustainability orientation mediates the relationship between green innovation and sustainable 
performance. 
H2a: Sustainability orientation mediates the relationship between green product innovation and 
sustainable performance. 
H2b: Sustainability orientation mediates the relationship between green process innovation and 
sustainable performance. 

2.3. The environment and sustainability orientation 

The external environment plays a critical role in shaping how firms implement and benefit from 
sustainability-oriented strategies. Industrial clusters, defined not only by geographic concentration but 
also by dense inter-firm relations and shared institutional frameworks, represent fertile ground for the 
diffusion of sustainability practices (Belso et al., 2024; Boix-Domenech et al., 2015; Porter, 1998). 
External factors, such as industry structure and mandatory regulations, significantly influence firms’ 
performance outcomes (e.g., Delgado et al., 2014; Porter, 1991, 1998). Sustainable performance is no 
exception, as it extends beyond economic results to incorporate social and environmental dimensions. 
Empirical evidence shows that cluster-based firms are better positioned than isolated ones to address 
such multifaceted challenges through collective action, shared resources, and knowledge exchange 
(Vallet-Bellmunt et al., 2024). Consequently, collaborative networks play a crucial role in shaping the 
relationship between green innovation and sustainable performance, with variations arising from firms’ 
interactions with their external environment (Cheng, 2020; Roxas and Coetzer, 2012). 

Continuous technological, economic, social, or environmental changes force companies to 
systematically adapt their business strategy and develop their sustainability orientation to cope with them 
successfully (Kollmann and Stöckmann, 2010; Teixeira and Canciglieri Junior, 2019). Interaction with 
external knowledge repositories enables sustainably oriented companies to complement their internally 
developed knowledge and respond to a dynamic environment’s challenges (Ye et al., 2022). Thus, 
continuous interaction with the context makes it easier for sustainability-sensitive companies to address 
their knowledge gaps, maintain the strength of their sustainable orientation, and reinforce their 
competitive advantage. In this way, they avoid the risks of cognitive blockage and inertia (Expósito-Langa 
et al., 2015). 

In this regard, industrial clusters have often been approached from a spatial perspective, defined 
as geographical concentrations of firms, suppliers, and supporting organisations (Boix-Domenech et 
al., 2015). However, recent literature has highlighted the fact that geographic proximity alone does not 
fully explain the impact of clusters on innovation and sustainability outcomes. Instead, it is the 
intensity of interfirm engagement in shared activities, interorganisational networks, and collective 
learning processes, facilitated by trust and mutual commitment, that truly drives the value of clustering 
(Belso et al., 2024; Expósito-Langa et al., 2015; Molina-Morales, 2005).  
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Empirical evidence supports the more substantial capacity of cluster-based firms to address 
environmental and economic challenges (Sellitto et al., 2020; Vallet-Bellmunt et al., 2024), mainly due 
to their higher likelihood of engaging in collaborative knowledge-generation projects (Miret-Pastor et 
al., 2011). In contrast, firms operating outside clusters tend to function in more autonomous 
environments (Molina-Morales et al., 2019; Valdivieso-Uvidia et al., 2025), which presents more 
significant challenges in implementing sustainable strategies due to their limited access to 
collaborative networks and synergistic effects (Camarinha-Matos et al., 2010). 

Ultimately, clusters serve as a contextual factor that provides a favourable environment for 
sustainability orientation to act as a facilitator in the relationship between green innovation and 
sustainable performance. In light of this, we propose the following hypothesis: 

H3: Location within a cluster provides a favourable context for sustainability orientation to 
mediate the relationship between green innovation and sustainable performance. 

3. Methodology 

3.1. Sample and data 

The study is based on a sample of 189 manufacturing firms from the Valencian Community 
(Spain), obtained through a cross-sectional electronic questionnaire collected between November 2020 
and January 2021. The questionnaire was addressed to general managers, R&D managers, and, where 
applicable, sustainability or environmental officers, who are considered to have strategic and technical 
knowledge regarding the implementation of green innovation initiatives in their firms. 

The Valencian Community is a key region within the Spanish industrial landscape, making it 
an ideal context for this study. It contributes 9.3% of the national gross domestic product (GDP) and 
8.1% of R&D expenditure (IVIE, 2021). Furthermore, the consolidation of numerous industrial 
clusters in the Valencian Community reinforces its relevance as a research subject. With more than 
50 identified industrial districts (Boix-Domenech et al., 2015), the region is responsible for 
approximately 20% of Spain’s industrial employment and significantly contributes to national 
exports of manufactured products (GECE, 2023; Miret-Pastor et al., 2011). 

This substantial economic and employment weight further justifies the selection of manufacturing 
firms in this region. According to structural business statistics from the Generalitat Valenciana (2020), 
25.683 industrial companies were registered in the region, the majority of which belonged to the 
manufacturing sector. This sector generated €55.006 billion in turnover, accounting for 85.5% of the 
total industrial revenue, and employed an annual average of 249.770 people, representing 89.8% of 
industrial employment. These figures underscore the strategic contribution of the manufacturing 
industry to the regional economy and labour market. 

The sampling frame consisted of 22.361 manufacturing firms, based on official records from the 
Generalitat Valenciana (2020). A simple random sampling procedure was used to ensure that the 
samples were representative, resulting in a validated sample of 189 firms with a maximum margin of 
error of ±7% and a 95% confidence level. Before final data collection, a pilot test was conducted with 
10 randomly selected firms in order to refine the questionnaire. The final questionnaires were directed 
to general managers, R&D managers, or sustainability/environmental managers. A rigorous data-
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cleaning process was then applied to eliminate incomplete or inconsistent responses. Within the 
obtained sample, firms were divided into two categories: those that are part of a cluster and those that 
are not. Specifically, out of the 189 firms, 58.2% (110 firms) belong to a cluster, while 41.8% (79 firms) 
do not participate in one. The sectoral diversity of the sample is considerable and reflects the 
productive specialisation of the Valencian Community. The most representative sectors include 
footwear (12.7%), toys and plastics (12.2%), the food industry (11.1%), and textiles (10.6%). In terms 
of annual revenue, 48.1% report revenues below €3 million, 22.8% report between €3 and €6 million, 
and 29.1% exceed €6 million. 

3.2. Common method bias 

Given that the study’s data were collected through a single questionnaire completed by one 
respondent per firm, and other recent studies in this field (Valdivieso-Uvidia et.al., 2025). This test 
involved conducting an exploratory factor analysis (EFA) including all items from the scales, forcing 
the extraction of a single factor. 

The results showed a Kaiser-Meyer-Olkin (KMO) value of 0.804, indicating satisfactory 
sampling adequacy for the factor analysis. Bartlett’s test of sphericity was significant (χ² = 578.625; 
df = 28; p < 0.001), supporting the appropriateness of the analysis. The first extracted factor accounted 
for 36.4% of the total variance, a value that is below the 50% threshold, leading to the conclusion that 
common method bias does not pose a serious threat to the validity of the results obtained. 

3.3. Statistical technique 

To process the collected data and evaluate the proposed mediation models, we employed the 
PROCESS macro for SPSS (Model 4), configured with 10.000 bootstrap samples and a 95% 
confidence level (Hayes, 2022; Hayes and Preacher, 2014). The models were executed independently 
for the two groups of firms (those within a cluster and those outside a cluster), allowing for appropriate 
comparisons. The alternate form of green innovation (product or process) was included as a covariate 
to control for potential confounding effects in the models and ensure greater internal validity (Igartua 
and Hayes, 2021). 

The statistical analysis of mediation is a widely used methodological technique in social sciences 
(Hayes and Preacher, 2014; Zhang et al., 2023), and is particularly relevant in studies on innovation 
management and corporate sustainability, which examine critical mediating mechanisms to better 
understand these phenomena (Cheng, 2020; Maldonado-Guzmán, 2024; Martínez-Falcó et al., 2024). 
In line with studies by Igartua and Hayes (2021), mediation models allow researchers to explore “how 
or through what mechanisms an independent variable influences a dependent variable”.  

Following the latest recommendations by Hayes (2022), we applied ordinary least squares 
regression analysis in combination with PROCESS version 4.3, a modern bootstrap-based mediation 
approach that avoids incorrect assumptions regarding the normality of indirect effects. This method 
enables mediation analysis even in cases where no significant direct effect is observed between the 
independent and dependent variables, thereby challenging the dependency on the classical approach 
of Baron and Kenny (1986). 
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Hayes (2022) highlights bootstrap-based mediation analysis as offering significant advantages over 
classical statistical inference methods. Unlike Baron and Kenny’s (1986) causal steps approach, this 
method does not require a significant total effect (c) to conduct the analysis. Instead, the bootstrap method 
allows for an exploration of indirect effects (a × b) without an evident direct relationship between the 
independent and dependent variables. Additionally, it differs from the Sobel test, which has been widely 
used in the past but is limited by its dependence on the assumption of normality in the distribution of a × 
b (Sobel, 1982) a condition that is rarely met in practice (Hayes, 2022; Hayes and Preacher, 2014). 

Under these premises, this technique was selected because it uses an iterative resampling strategy 
that does not assume normality, generating more precise and reliable confidence intervals to confirm the 
mediating role of a variable (M) in the relationship between the independent variable (X) and the 
dependent variable (Y). Thus, mediation occurs when the relationship between X and Y can be explained, 
at least partially, through a third variable, M (X→M→Y). This analysis distinguishes between two types 
of mediation. 

 Full mediation occurs when the direct effect (c´) is insignificant, indicating that the entire 
relationship between X and Y is explained through M. 

 Partial mediation occurs when both the direct effect (c´) and the indirect effect (a × b) are 
significant, suggesting that M explains part, but not all, of the relationship between X and Y (Hayes, 
2022; Igartua and Hayes, 2021). 

3.4. Variables 

3.4.1. Independent variables (X) 

Green innovation was assessed in terms of two dimensions, constituting this study’s independent 
variables: green product innovation (GPI) and green process innovation (GPrI). GPI examines how firms 
integrate environmental aspects into the design and development of their products. This was measured 
using items adapted from previous research and evaluated through a five-point Likert scale (Chen, 2008; 
Chen et al., 2006; Dangelico, 2016; Leonidou et al., 2015). GPrI assesses the extent to which firms adopt 
sustainable practices to reduce environmental impact in their production processes, drawing upon 
relevant studies (Dangelico, 2016; Huang and Li, 2017). The results of the factor analysis confirm the 
validity and reliability of the items used to measure each construct, as presented in Table 1. 

3.4.2. Mediating variable (M1) 

Sustainability orientation (SO), as the mediating variable, assesses the corporate commitment to 
sustainable practices using a five-point Likert scale composed of four items adapted from previous 
studies (Claudy et al., 2016; Graafland et al., 2004; Kraus et al., 2017). The results of the factor analysis, 
presented in Table 1, confirm the validity and reliability of the items used. 
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3.4.3. Dependent variable (Y) 

As the dependent variable, sustainable performance (SP) was assessed using indicators adapted 
from previous research (Khan and Quaddus, 2015; Kraus et al., 2017). These indicators enable an 
analysis of the impact of business practices on sustainable outcomes. The items and their composition 
are presented in Table 1. 

Table 1. Results of the factor analysis. 
Construct Items Factor Loadings Factor Analysis 

Green product 

innovation (GPI) 

1. We use materials that optimise resources and 

energy 

0.729 Cronbach’s α = 0.828 

KMO = 0.788 

Bartlett’s test of sphericity 

Chi-square = 301.222 

df = 10 

sig < 0.000 

AVE = 59.96% 

CR = 0.878 

2. We employ biodegradable or recyclable materials 0.822 

3. We reduce material usage to minimise pollution 0.724 

4. We use sustainable packaging 0.753 

5. We develop environmentally responsible 

products 

0.811 

Green process 

innovation (GPrI) 

1. We implement actions to reduce waste and 

residues generated in the manufacturing process 

0.782 Cronbach’s α = 0.828 

KMO = 0.802 

Bartlett’s test of sphericity 

Chi-square = 335.475 

df = 6 

sig < 0.000 

AVE = 70.35% 

CR = 0.877 

2. We integrate measures into our processes to 

reduce energy consumption 

0.857 

3. We optimise water usage in production processes 

and improve raw material management 

0.875 

Sustainability 

orientation (SO) 

1. We hire socially disadvantaged employees (e.g., 

disabled individuals, immigrants, older people) 

0.754 Cronbach’s α = 0.820 

KMO = 0.788 

Bartlett’s test of sphericity 

Chi-square = 161.449 

df = 6 

sig < 0.000 

AVE = 65.96% 

CR = 0.886 

2. We set important social and environmental 

sustainability goals and incorporate them into our 

strategic decisions 

0.884 

3. We engage employees in key decisions and 

corporate social responsibility activities 

0.763 

4. We collaborate with other organisations to reduce 

environmental impact 

0.837 

Sustainable 

performance (SP) 

1. We promote equality and inclusion in our work 

environment 

0.808 Cronbach’s α = 0.853 

KMO = 0.800 

Bartlett’s test of sphericity 

Chi-square = 301.12 

df = 10 

sig < 0.001 

AVE = 69.71% 

CR = 0.902 

2. We develop competencies through employee 

training and recognition 
0.874 

3. We actively participate in community activities 

that connect the company with its social 

environment 

0.834 

4. We transmit values of social and environmental 

responsibility as part of our organisational mission
0.822 

Note: CR, composite reliability; AVE, average variance extracted.  
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The effects of the theoretical model represented in Figure 1 highlight the relationships considered 
in our study. 

Direct effect (c´): This assesses the direct influence of green innovation (X) on SP (Y) without 
the mediation of sustainability orientation (M), allowing for the evaluation of Hypothesis H1. 

Indirect effect (a × b): This examines the influence of green innovation (X) on SP (Y) through 
SO (M), providing evidence for Hypothesis H2. This effect is further divided into two paths: 

 a₁ × b captures the influence of GPI on SP through SO; 
 a₂ × b represents the impact of GPrI on SP mediated by SO. 

 

Figure 1. Theoretical model representing the effects and relationships considered in the study. 

Finally, the role of the cluster (Hypothesis H3) is evaluated by comparing the mediation effects 
between firms within and outside the cluster, identifying potential differences in the strength of the 
indirect relationships according to industrial location, represented as a theoretical model. 

4. Empirical results 

Before the mediation analysis, the correlations between variables (Table 2) were assessed to rule 
out possible multicollinearity problems. The values obtained did not exceed the threshold of 0.7, 
indicating that the variables can be included in the model without risk of multicollinearity (Cohen, 
1988; Kim, 2019). 
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Table 2. Descriptive statistics, Cronbach’s alpha, and Pearson’s correlations. 

Variables ªBelonging to a Cluster bDo not Belong to a Cluster 

α GPI GPrI SO SP α GPI GPrI SO SP 

GPI 0.752 1 
 

 0.741 1 
  

GPrI 0.743 0.491** 1  0.718 0. 370** 1 
 

SO 0.724 0.391** 0.484** 1  0.711 0.329** 0.369** 1  

SP 0.853 0.520** 0.455** 0.562 1 0.847 0.460** 0.430** 0.478** 1 

Note: ªN= 110; bN= 79. * p < 0.05, **p < 0.01 

Following the methodological recommendations for mediation analysis by Hayes (2022), Hayes and 
Preacher (2014) and Igartua and Hayes (2021), the direct (c′) and indirect (a × b) effects on the proposed 
trajectories were assessed. The coefficients obtained in both groups (in-cluster and out-of-cluster firms) 
were compared to identify significant differences in the direct and indirect effects. Table 3 shows the path 
coefficients, showing the direct effects of GPI and GPrI on SD. These results allow us to study the first 
hypothesis, i.e. the direct effect of green innovation on sustainable performance. 

Table 3. Path coefficients of the variables. 

      ªBelonging to a Cluster bDo not Belong to a Cluster 

Path β SE t p β SE t p 

GPI → SO  0.4002*** 0.0783 5.1111 0.0000 0.1802* 0.1000 1.8020 0.0480 

GPrI → SO  0.3004** 0.0992 3.0282 0.0031 0.2013** 0.0900 2.2367 0.0070 

GPI → SP  0.2063** 0.0749 2.7543 0.0025 0.1749* 0.1138 1.5369 0.0301 

GPrI → SP  0.1551** 0.0602 2.5764 0.0073 0.1613** 0.1125 1.5616 0.0012 

SO → SP  0.4519*** 0.1147 3.9398 0.0002 –0.0837 0.1172 –0.7142 0.4775 

Note: ªN= 110; bN= 79. *p < 0.05, **p < 0.01, *** p < 0.001. 

The results show that GPrI has a positive and significant impact on sustainable performance in 
firms within the cluster (β = 0.2063, p = 0.0025), suggesting that those that develop green product 
initiatives and operate in a cluster environment can achieve improvements in sustainability. This effect 
is also significant in firms outside the cluster (β = 0.1749, p = 0.030), although of smaller magnitude, 
indicating that the positive impact of GPrI on sustainable performance is more pronounced within the 
cluster. These findings support H1a. 

As for GPI, a positive impact on sustainable performance is observed for both in-cluster (β = 
0.1551, p = 0.0073) and out-of-cluster (β = 0.1613, p = 0.0012) firms. Since the coefficients are similar, 
these results suggest that green process initiatives favour the sustainability of firms regardless of their 
cluster location. In this sense, the findings are consistent with H1b. 

Table 4 shows the results of the indirect effect (X → M → Y), which is calculated as the product 
of the regression coefficients of the paths X → M (a) and M → Y (b). Its significance was assessed 
using bootstrap confidence intervals. An interval that does not include the value zero is interpreted as 
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evidence of mediation according to the methodological guidelines of Hayes (2022). Thus, we analysed 
whether sustainability orientation mediates the relationship between green innovation and sustainable 
performance (H2). 

Table 4. Mediating effects of variables. 

Path Type of 

effect 

aBelonging to a Cluster bDo not Belong to a Cluster 

β SE Lower 

CI 

Upper 

CI 

β SE Lower 

CI 

Upper 

CI 

GPI → SP Total effect 0.4036 0.0818 0.2407 0.5560 0.1394 0.1101 −0.0704 0.3700 

GPI → SP Direct effect 0.2063 0.0749 0.0597 0.3535 0.1749 0.1138 −0.0519 0.4016 

GPrI → SP Total effect 0.3057 0.0792 0.162 0.438 0.1975 0.1254 −0.0601 0.6085 

GPrI → SP Direct effect 0.1551 0.0602 −0.1504 0.1814 0.1613 0.1125 −0.0528 0.4354 

GPI →SO→ SP Indirect 

effect 

0.2501 0.0559 0.1540 0.3934 0.0146 0.0233 −0.0291 0.2180 

GPrI →SO→ 

SP 

Indirect 

effect 

0.1603 0.0413 0.0848 0.2834 0.1174 0.0585 −0.0161 0.0185 

Note: ªN = 110; bN = 79. CI refers to the confidence interval used (95%).   

The results show differences depending on the business context. In companies belonging to clusters, 
the indirect effect of GPrI on sustainable performance through sustainability orientation is significant 
and higher than the direct effect (β = 0.2501, confidence interval (CI) [0.1540, 0.3934]). Similarly, the 
indirect effect of GPI on sustainable performance mediated by sustainability orientation is significant 
and higher than the direct effect (β = 0.1603, CI [0.0848, 0.2834]). These results allow us to validate H2a 
and H2b in the context generated by the cluster. 

On the other hand, in firms outside the cluster, the relationship between GPrI and sustainable 
performance through sustainability orientation shows a coefficient β = 0.0146 with a confidence 
interval that includes the value zero (CI [−0.0291, 0.2180]), indicating that the mediation effect does 
not occur. Similarly, the relationship between GPI and sustainable performance through sustainability 
orientation (β = 0.1174, CI [−0.0161, 0.0185]) confirms the absence of mediation. These findings lead 
to rejecting H2a and H2b in noncluster firms, as sustainability orientation does not mediate in this 
context. Consequently, H2 is partially supported: Mediation only occurs in firms that are part of 
clusters, while not in those operating outside these collaborative networks (see Table 5). 
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Figure 2. Empirical results: In-cluster firms’ path coefficients and mediation effects.  

 

Figure 3. Empirical results: Noncluster firms’ path coefficient and mediation effects. 

To evaluate Hypothesis H3, mediation coefficients were compared between firms belonging to a 
cluster and those not part of these collaborative networks. In in-cluster firms, sustainability orientation 
significantly mediates the relationship between GPrI and sustainable performance, with a mediation 
coefficient of β = 0.2501 and CI [0.1540, 0.3934]. In contrast, this indirect effect is insignificant for 
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noncluster firms, as the coefficient is β = 0.0146, and its CI includes the zero value, CI [−0.0291, 0.2180]. 
Similarly, sustainability orientation significantly mediates the relationship between GPI and sustainable 
performance in firms within clusters, with β = 0.1603, CI [0.0848, 0.2834]. However, this indirect effect 
is insignificant in firms that are not part of a cluster, given its CI, which includes zero (β = 0.1174, CI 
[−0.0161, 0.0185]). 

Given that the mediation of sustainability orientation only occurs in firms within a cluster (Figure 
2) and is absent in those that do not belong to these industrial networks (Figure 3), the results suggest 
that location in a cluster provides a favourable context for sustainability orientation to act as a 
mediating mechanism in the relationship between green innovation and sustainable performance. This 
indicates that firms located in a cluster can benefit from this environment, which facilitates 
sustainability. Therefore, the findings support Hypothesis H3, confirming that the cluster context is a 
determining element in mediating sustainability orientation. 

Table 5. Summary of hypotheses. 

Hypothesis Outcome Justification 

H1 
Green innovation has a significant effect on sustainable 

performance 
Supported in all contexts 

GPI and GPrI 

significantly directly 

affect SP in firms within 

and outside clusters. 

H1a 
Does green product innovation directly impact sustainable 

performance? 
Supported  

H1b 
Does green process innovation directly impact sustainable 

performance? 
Supported  

H2 
Sustainability orientation mediates the relationship 

between green innovation and sustainable performance 
Partially supported 

Mediation only occurs in 

firms within the cluster. It 

is not significant outside 

the cluster. 

H2a Does the SO mediate the relationship GPI → SP? 
Supported in-cluster; not 

supported out-of-cluster 

H2b Does the SO mediate the relationship GPrI → SD? 
Supported in-cluster; not 

supported out-of-cluster 

H3 

Location in a cluster provides a favourable context for 

sustainability orientation to mediate the relationship 

between green innovation and sustainable firm 

performance. 

Supported  

SO’s mediation is intense 

within the cluster and 

absent outside the cluster.

5. Discussion and conclusions 

Our results allow us to reach several conclusions. First, they reinforce the empirical evidence on 
the progress of the manufacturing sector in the Valencian Community in the adoption of green 
initiatives, which could serve as a benchmark for other Spanish communities or regions that are starting 
to implement these innovations on the road to sustainability. According to Albort-Morant et al. (2016) 
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and Segarra-Oña et al. (2011), green innovation plays a key role in transforming the manufacturing 
sector in Spain by strengthening the entire national industry through sustainable strategies. Our 
findings further elaborate on this, as we provide specific data on the Valencian Community, 
highlighting its consolidation as an advanced industrial ecosystem regarding sustainability. 

The differentiation between GPrI and GPI reveals the differences in their impact mechanisms on 
sustainable performance. While GPrI influences consumer perception and market differentiation (Chen 
et al., 2012), GPI aims to improve operational efficiency by reducing costs and optimising resources (Xie 
et al., 2019). Our results indicate that the latter requires a strong sustainability orientation to translate into 
real improvements in sustainable performance. In firms within the cluster, GPrI already significantly 
impacts sustainability. However, its effect is strengthened by sustainability orientation (Shashi et al., 2018), 
which aligns with recent evidence from emerging economies showing that strong leadership skills and 
green entrepreneurial orientation positively influence green innovation and sustainable performance 
(Aftab et al., 2024; Ishaq et al., 2024), suggesting that firms can benefit even more if they integrate 
sustainability-aligned organisational practices. In contrast, GPI fails to achieve a direct impact without 
sustainability orientation, supporting the idea that its contribution to sustainable performance depends 
entirely on a structured organisational approach (Ruiz-Ortega et al., 2021). Our findings reinforce the 
importance of consolidating a corporate culture of sustainability to maximise the impact of green 
innovation, especially in optimising production processes. 

In addition, support organisations play a fundamental role in consolidating sustainable strategies 
within these industrial environments. Institutions such as sectoral associations, technology centres, and 
government agencies facilitate the dissemination of knowledge, training in sustainable practices, and 
access to incentives for green innovation, hand in hand with the cluster. Their intervention is key to 
reducing the barriers faced by companies outside the cluster, as only in this way can they access 
knowledge and support networks that enhance their green innovation capabilities and are more 
beneficial for sustainable performance. 

From this perspective, our results highlight the role of sustainability orientation as a key 
mechanism in amplifying the impact of green innovation on sustainable performance, particularly in 
firms located within an industrial cluster, where its indirect effect is stronger than the direct one. This 
highlights the capacity of these industrial ecosystems to facilitate the generation of synergies between 
firms and the transfer of knowledge (Belso et al., 2024; Delgado et al., 2014; Expósito-Langa et al., 
2024; Porter, 1998). However, it is important to recognise that the effects attributed to clusters go 
beyond mere spatial proximity. As highlighted by recent studies, the real influence of clusters stems 
from the intensity of firms’ engagement in shared activities, interorganisational collaboration, and 
collective learning, all of which depend heavily on absorptive capacity and relational embeddedness 
(Belso et al., 2024; Expósito-Langa et al., 2015; Molina-Morales, 2005). 

While firms outside the cluster also benefit from green innovation (Melander and Arvidsson, 2022), 
their sustainability impact is lower, suggesting that they face structural barriers and limitations in 
accessing key resources, such as specialised information, advanced technologies, and collaborative 
networks (Abdullah et al., 2016; Stucki, 2019). Moreover, these firms may not have a sufficiently 
developed organisational culture to integrate sustainability into their core strategy, reinforcing the 
relevance of fostering support networks beyond traditional clusters. Thus, our results contribute 
positively to the open debate on how clusters and the relational intensity within them generate positive 
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externalities for green innovation and business sustainability (Expósito-Langa et al., 2015; Hervas-Oliver 
et al., 2024). It also warns of the importance of recognising that cluster environments may foster mimetic 
learning dynamics that homogenise organisational behaviour. The reinforcement of sustainability 
orientation within clusters may stem more from institutional pressures than from a deliberate strategic 
positioning. Research such as that by Aftab et al. (2025) shows that many firms adopt sustainable 
practices in response to coercive, normative, or mimetic institutional pressures, rather than because of a 
genuine strategic conviction. As a result, firms may converge towards similar practices, potentially 
limiting the emergence of distinctive innovations and sustainable competitive advantages. 

Finally, we conclude that manufacturing companies that are part of a cluster in the Valencian 
Community, where some of the most influential national and international clusters are located (e.g., the 
Footwear Cluster, the Toy Valley Cluster, and the Plastics Cluster of the Valencian Community), have a 
significant structural advantage. These companies perceive their sustainability orientation as a strategic 
asset and capitalise better on green innovation, transforming it into concrete sustainable improvements. 

This study has limitations that will be addressed in future work. First, its exclusive focus on the 
Valencian Community, Spain, could reduce the applicability of the results to other geographical and 
economic contexts. Nevertheless, they could be replicated in future studies in different regions or countries. 
Moreover, the focus on manufacturing firms excludes sectors with differentiated characteristics, such as 
services or technology. This research approaches sustainability from a construct-specific perspective, 
prioritising the social dimensions of sustainable performance as part of a deliberate theoretical and 
methodological delimitation. Although this study applies a geographical operationalisation of cluster 
membership, we acknowledge this as a limitation and recommend that future research include more 
nuanced indicators, such as network centrality, relational intensity, or participation in joint sustainability 
initiatives to better capture the underlying mechanisms that drive sustainable outcomes in clustered 
contexts. An additional limitation is the temporal scope of the data, which were collected during 2020–
2021, which may not fully capture recent developments in corporate sustainability.  

For future research directions, longitudinal studies should be carried out to analyse the evolution of 
the factors influencing sustainability over time and the impact of other contextual variables. This 
approach would also help to address the temporal limitation of the present study. In addition, it would 
also be interesting to examine each category of barriers and dynamics that hinder or limit the benefit of 
green innovation in the manufacturing sector, as this is a complex strategy subject to multiple constraints. 

6. Theoretical implications 

This study contributes to the theoretical framework of green innovation by demonstrating that its 
effects on sustainable performance vary according to its type: While GPrI shows a direct and 
immediate impact, process innovation requires a strong sustainability orientation to be effective. This 
distinction enriches the NRBV by clarifying that different types of green innovation may rely on 
distinct internal capabilities and strategic conditions to generate sustainable outcomes. 

Through a comparative analysis of firms operating within industrial clusters and those outside 
such environments, the study further provides insights into how organisational context may influence 
the mediating role of sustainability orientation. The results indicate that this orientation tends to play 
a more prominent role in clustered firms, where collaboration, trust, and access to shared resources are 



537 

Green Finance                                         Volume 7, Issue 3, 520–544. 

more common. These findings underscore the importance of sustainability orientation as an enabling 
strategic condition, particularly in firms where sustainability is not yet deeply integrated into the 
corporate structure. Overall, this perspective encourages further theoretical exploration into how 
internal organisational values and external territorial factors interact in shaping the effectiveness of 
green innovation strategies. 

7. Practical Implications 

From a practical perspective, the findings highlight the strategic relevance of sustainability 
orientation as a key internal condition that enhances the impact of green innovation on sustainable 
performance. This is particularly evident in the case of process innovations, whose effectiveness 
appears to depend more strongly on the presence of such an orientation. 

Moreover, the results show that firms located within industrial clusters tend to benefit more from 
the interaction between green innovation and sustainability orientation. The collaborative environment 
and relational dynamics typical of clusters may contribute to reinforcing the organisational 
commitment to sustainability and, consequently, to improving performance outcomes. These insights 
underline the importance for firms of cultivating a genuine sustainability orientation and, where 
possible, of participating in ecosystems that support shared learning and interorganisational 
cooperation around green innovation strategies. 

8. Policy Implications 

The findings of this study provide relevant guidance for public policy aimed at promoting 
sustainable innovation in the industrial sector. Specifically, the results underline the importance of 
fostering sustainability orientation within firms as a strategic capacity that enhances the effectiveness 
of green innovation, particularly in achieving long-term sustainable performance. 

Moreover, the study shows that the presence of industrial clusters creates a more favourable 
context for this orientation to develop and operate effectively. Policymakers can draw from this by 
strengthening the institutional conditions that support collaborative environments, such as encouraging 
the formation of sectoral associations, facilitating access to shared sustainability resources, and 
promoting interorganisational learning platforms within clusters. These measures can help amplify the 
strategic role of sustainability orientation and increase the likelihood that green innovation initiatives 
result in meaningful environmental, social, and economic outcomes. 
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