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Purpose. This study aims to examine the relationships between 
Intellectual Capital (IC), entrepreneurial orientation (EO) and 
green innovation in small and medium-sized Italian enterprises 
(SMEs). Specifically, it investigates how different components of 
Intellectual Capital influence the dimensions of entrepreneurial 
orientation and how these, in turn, impact green innovation.
Design/methodology/approach. A structural model is developed 
and tested using data from a sample of 210 Italian SMEs. The 
model is analysed using the PLS-SEM technique.
Findings. Results show that Structural Capital has a significant, 
positive influence on all three dimensions of entrepreneurial ori-
entation (innovativeness, proactiveness and risk-taking). Human 
Capital positively impacts risk-taking, while Relational Capital 
positively influences innovativeness. The only EO dimension that 
demonstrates a significant, positive relationship with green inno-
vation is innovativeness.
Practical and Social Implications. The study highlights the im-
portance of SMEs investing in Structural Capital to foster entre-
preneurial orientation. Moreover, it underscores the critical role of 
innovativeness in driving green innovation, suggesting that culti-
vating a culture of creativity and experimentation could be key to 
advancing environmental sustainability efforts.
Originality of the Study. This research contributes to the existing 
literature by providing empirical evidence on the interplay between 
IC, EO and green innovation in the context of Italian SMEs. It of-
fers a more nuanced understanding of how different components of 
Intellectual Capital influence specific dimensions of entrepreneur-
ial orientation and how these translate into green innovation.
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1. Introduction

Knowledge-based resources play a crucial role in achieving company 
success and sustained competitive advantages in the current economic 
landscape, which is heavily influenced by rapid technological advances, 
society and communication (Cooper et al., 2023). Within this framework, 
these essential resources, for example, Intellectual Capital (IC), are unique 
and effective variables in driving innovation, enhancing company perfor-
mance and attaining a competitive edge (Yaseen et al., 2023; Garcia-Perez 
et al., 2020). Intellectual Capital primarily encompasses Human, Relational 
and Structural Capital (Bontis, 2001; Paoloni et al., 2023). Several research 
studies have demonstrated that IC has a beneficial impact on various as-
pects, including the identification and pursuit of opportunities, the quality 
and speed of decision-making, competitive advantage, financial perfor-
mance and innovation performance (Agostini et al., 2017; Palazzi et al., 
2020; Ciambotti et al., 2023). Recent research has emphasised the connec-
tion between IC and entrepreneurial orientation (EO), which refers to a 
company’s dedication to inventiveness, proactiveness  and the willingness 
to take risks (Yaseen et al., 2023). Researchers have proposed that the inter-
play between IC and EO improves the performance of organisations and 
their ability to innovate, ensuring long-term sustainable growth (Alshahra-
ni et al., 2024; Chaudhary et al., 2023; Garcia-Perez et al., 2020; Paoloni et al., 
2020; Yaseen et al., 2023). Therefore, to better understand the relationship 
between IC and EO, and their influence on a company’s success, it is nec-
essary to study these components jointly. Unfortunately, existing research 
lacks information on the impact of the combination of IC and EO on a 
firm’s performance, specifically concerning green innovation performance 
(Marco-Lajara et al., 2023; Wang et al., 2023). Green innovation is a compo-
nent of social innovation, which refers to solutions to social problems inad-
equately addressed by existing institutional and organisational structures. 
It encompasses various issues such as poverty, exclusion, health, educa-
tion, employment, rights and the environment (Vézina et al., 2019). From 
a social perspective, green innovation (GI) refers to a business’s methods 
to minimise the negative impact of its activities on the natural environ-
ment (Shahzad et al., 2020). Despite an increasing interest in improving the 
theoretical and empirical basis for understanding the connection between 
IC, EO and business performance, very few studies have integrated these 
factors (Yaseen et al., 2023; Garcia-Perez et al., 2020), particularly in the 
context of green innovation. This study aims to address the existing gap in 
the literature by examining the influence of IC on EO and its subsequent 
impact on green innovation. To uphold our hypotheses, we have created a 
structural model and conducted an empirical examination using a sample 
of 210 small and medium-sized Italian firms (SMEs).
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Hence, this study aims to answer the following research questions: 
(RQ1) Does Intellectual Capital impact firms’ entrepreneurial orientation? 
(RQ2) Does entrepreneurial orientation impact on firms’ green innovation?

This study can be deemed innovative for two primary reasons. Firstly, 
it adds to the discussion of the factor that could potentially influence the 
effect of IC on performance by considering EO as a mediating variable. 
Furthermore, our study aims to improve our comprehension of how IC 
improves EO by examining the individual effects of each component of IC 
(namely, Human Capital, Relational Capital and Structural Capital) on EO. 
Understanding the influence of SMEs’ IC and EO on green innovation is 
crucial for achieving sustainable development. SMEs in Europe make up 
99% of businesses and play a vital role in supporting the full realisation of 
the 2030 Agenda, with a particular focus on green innovation. Agenda 2030 
establishes the basis for a transformation in the SME landscape, where be-
ing socially, economically and environmentally aware becomes a crucial 
factor in attaining a competitive edge (Costa et al., 2022; Thomas et al., 
2022; Matarazzo et al., 2024). The paper is organised in the following man-
ner: section two presents a concise overview of the literature and the crea-
tion of the hypothesis. Part three outlines the study methods. Finally, the 
findings, discussion and conclusions are presented.

2. Literature Review and Hypothesis Development

The latest research indicates that enhancements in companies’ perfor-
mance result from the synergistic impact of IC and EO (Adomako, 2018; 
Yaseen et al., 2023; Alshahrani et al., 2024), as EO plays a crucial role in 
leveraging IC (Yaseen et al., 2023; Alshahrani et al., 2024).

In the past decade, numerous studies have been conducted to highlight 
the pivotal role of IC in firms’ success (Dabić et al., 2021; Paoloni et al., 
2023), operating both in the profit (Modaffari et al., 2023) and non-profit 
sectors (Bontis et al., 2018), and four main research streams on IC emerged 
(Bellucci et al., 2021): reporting and disclosure of Intellectual Capital; Intel-
lectual Capital studies within universities, education and the public sector; 
knowledge management; and the relationship between Intellectual Capi-
tal, financial performance and market value.

Most studies consider IC as the sum of human, relational and Structural 
Capital (Sgrò, 2021; Paoloni et al., 2023); however, other elements, such as 
entrepreneurial, renewal and trust capital, are important for SMEs’ suc-
cess due to enabling high innovation performance, organisational growth, 
the ability to overcome radical changes in the market (Paoloni et al., 2015; 
Demartini and Beretta, 2022) and positively affecting a broad range of fi-
nancial performance metrics (Bansal et al., 2023).
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Entrepreneurial orientation refers to firms’ strategic approach regard-
ing the decision-making process and operational behaviour. It includes the 
procedures, tactics and decision-making methods that enable entry into 
markets (Rahman et al., 2024). The concept of EO, according to scholars, 
encompasses three dimensions: innovativeness, proactiveness and risk-
taking (Alshahrani et al., 2023). Innovativeness (INND) is the measure 
of a company’s dedication to promoting creativity, experimentation and 
launching new products or services (Rahman et al., 2024). Proactiveness 
(PRO) entails the ability to anticipate and promptly address market de-
mands by introducing products or services before competitors and prepar-
ing for anticipated future needs (Rahman et al., 2024). Risk-taking entails 
displaying a willingness to engage in actions despite uncertainty. These 
actions can involve the exploration of various markets or the allocation of 
resources towards enterprises, which may have unpredictable effects. Risk-
taking (RISK), as experts understand it, pertains to the readiness of man-
agers to undertake bold initiatives that could result in failure. Companies 
might exploit possibilities that careful competitors might miss by taking 
risks. According to Swink (2003), motivating team members to take owner-
ship of projects by making resource commitments encourages risk-taking 
behaviour and increases their tolerance for hazards. Although taking risks 
might provide a competitive edge, it is crucial to carefully consider the 
potential for significant losses if these hazardous ventures fail (Rahman 
et al., 2024). EO has been recognised as a significant component that influ-
ences a company’s performance, as evidenced by research demonstrating a 
favourable correlation between EO and performance (Rahman et al., 2024; 
Rauch et al., 2009). This link has been explained from several viewpoints, 
including the resource-based view and resource orchestration theory. EO, 
or entrepreneurial orientation, plays a role in developing advantages and 
boosting business performance by facilitating the mobilisation and effec-
tive use of resources in a proactive and risk-embracing strategy (Miao et 
al., 2017). However, according to Hanifah et al. (2022), while EO is critical 
for fostering innovation and knowledge sharing within organisations, its 
effects could be limited in the context of SMEs due to cultural and indus-
try-specific constraints.

Intellectual Capital, a knowledge-based resource, has high value, scarci-
ty and resistance to imitation or substitution. It aids organisations in devel-
oping and executing strategies that enhance their efficiency, effectiveness 
and innovation (Bontis, 2001; Paoloni et al., 2023). Several authors (Chen 
et al., 2014; Riahi-Balkaoui, 2003; Bontis et al., 2018) have contended that 
IC is a crucial asset that every organisation should cultivate and oversee to 
successfully execute corporate strategy, attain and sustain a durable com-
petitive advantage and enhance corporate performance. This choice is es-
pecially applicable to small and medium-sized enterprises (SMEs), as their 



137

success often relies on the expertise, experience and abilities of the owner 
and the employees rather than on tangible and financial assets. Addition-
ally, SMEs often face limitations in utilising their knowledge due to insuf-
ficient resources (Crupi et al., 2021; Paoloni et al., 2023). Furthermore, in 
small and medium-sized enterprises (SMEs), the turnover of staff and ex-
tended periods of absence deter the accumulation of knowledge within the 
organisation. And due to the limited number of employees, it is difficult 
to find a suitable replacement quickly. Human, Relational and Structural 
Capital are the most valuable resources for achieving corporate success 
and establishing a lasting competitive advantage (Buenechea-Elberdin et 
al., 2017; Crupi et al., 2021).

Human Capital (HC) is considered a crucial strategic resource, encom-
passing the knowledge possessed by employees in terms of their educa-
tion, competence, experience, skills, creativity and problem-solving ability 
(Kianto et al., 2017; Inkinen, 2015; Youndt and Snell, 2004). Human Capi-
tal diversity encompasses all these factors, and a greater level of diversity 
leads to an increased capacity for generating distinct ideas and inventive 
solutions (Han et al., 2014). The primary driver of innovation performance 
and adaptation to strategy changes is a well-trained and educated work-
force (Cabrilo and Grubic-Nesic, 2013; Paoloni et al., 2023). According to 
Palazzi et al. (2020), HC significantly enhances product and process in-
novation and employees with diverse experiences and creative problem-
solving abilities contribute to the generation of novel ideas and practical 
solutions that drive innovation. Moreover, HC supports a culture of adapt-
ability and creativity, driving innovative processes and solutions that are 
essential in dynamic markets (De Martini et al., 2017). Its impact is further 
amplified when combined with other dimensions of intellectual capital, 
such as structural and relational capital, creating synergies that maximise 
the effectiveness of organisational knowledge assets. Strategically, invest-
ing in HC through employee training, education and development ensures 
that firms remain competitive, innovative and capable of responding to 
evolving market demands, positioning them for long-term growth and 
sustainability (Cattafi et al., 2023). An environment that promotes ongoing 
learning and professional growth among team members guarantees that 
the most up-to-date knowledge, trends and technologies are incorporated 
into the business operations, hence encouraging innovation (Cabrilo and 
Dahms, 2020; Chaudhary et al., 2023). Furthermore, the generation of nov-
el information relies on the existing pool of knowledge assets within any 
firm, primarily associated with employees and management. This knowl-
edge allows for the identification and exploitation of creative prospects 
(Alshahrani et al., 2024). HC provides firms with specialised knowledge 
and skills to promote innovation, encourage proactivity and mitigate risks 
(Yaseen et al., 2023). Therefore, HC empowers employees to generate novel 
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ideas and devise inventive solutions by virtue of their extensive education, 
training and specialised knowledge (Cabrilo and Dahms, 2020; Chaudhary 
et al., 2023). Furthermore, proficient personnel frequently possess a height-
ened awareness of prevailing market trends. They possess the ability to 
predict forthcoming requirements, resulting in proactive actions, and they 
are more inclined to proactively recognise opportunities and respond more 
swiftly than their rivals. Proficient employees possess a high level of exper-
tise and understanding, which enables them to handle risks confidently 
and efficiently. Enhanced education and training empower employees to 
evaluate risks with greater precision and make well-informed decisions 
(Yaseen et al., 2023). Thus, we propose the following hypotheses:

H1: There is a positive, direct relationship between HC and INND 
H2: There is a positive, direct relationship between HC and PRO 
H3: There is a positive, direct relationship between HC and RISK 

Relational Capital (RC) refers to the collective value of a firm’s rela-
tionships with external stakeholders and could enhance innovation per-
formance, as not all the knowledge required for innovation is confined 
within the firm’s boundaries. This detail has been supported by studies 
conducted by Buenechea-Elberdin et al. (2017) and Ciambotti et al. (2023). 
RC, in general, refers to the connections and interactions a company has 
with its consumers, suppliers and public and private entities (Kianto et al., 
2017; Paoloni et al., 2023). The establishment of inter-firm linkages creates a 
robust network that facilitates the acquisition and enhancement of new re-
sources and capabilities, fosters collaboration among partners, enables cost 
and risk sharing, reduces information imbalances and enhances innova-
tion performance (Buenechea-Elberdin et al., 2017). Thus, through the in-
terconnected web of interactions, every company can gather vital feedback 
that can fuel the advancement of innovative solutions (Yaseen et al., 2023). 
These interactions create a dynamic flow of information, enabling firms to 
identify emerging trends, refine their strategies and co-create value with 
stakeholders (Agostini et al., 2017). Furthermore, resource configuration 
(RC) plays a crucial role in facilitating the identification and utilisation of 
opportunities, as well as enhancing the proactive nature of entrepreneurial 
firms through the expansion of their business networks (Ciambotti et al., 
2023). By effectively leveraging RC, companies can build resilience, face 
uncertainties and maintain a competitive edge in complex and volatile en-
vironments (Hanifah et al., 2022). The relationships that a corporation has 
with its stakeholders can offer valuable information about market changes 
and future trends, allowing the firm to establish proactive strategies for 
finding new opportunities and staying ahead of industry advances (Paolo-
ni et al., 2023). Furthermore, such proactive engagement fosters stronger 
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trust and collaboration with stakeholders, enhancing the corporation’s rep-
utation and its ability to forge long-term partnerships (Palazzi et al., 2020). 
Ultimately, participating in a network allows for the dispersion of risk 
among collaborators, lessening the load on any individual participant. By 
establishing robust partnerships and fostering collaboration with diverse 
stakeholders, firms can effectively distribute the risks associated with in-
novative projects, new ventures or market uncertainty (Hock-Doepgen et 
al., 2021). Thus, we propose the following hypotheses:

H4: There is a positive, direct relationship between RC and INND 
H5: There is a positive, direct relationship between RC and PRO 
H6: There is a positive, direct relationship between RC and RISK 

Structural Capital (SC) encompasses the implicit knowledge embedded 
in information systems, processes and other organisational structures (Inki-
nen, 2015; Khalique et al., 2022). Put simply, SC can be defined as the collec-
tive knowledge that remains within a company even after employees and 
management have left (Youndt & Snell, 2004). Knowledge Management 
systems are tools that collect and distribute information and best practices 
throughout a company, promoting a culture of ongoing development and 
innovation (Kianto et al., 2017). These technologies facilitate the gathering, 
retention and enhancement of shared information, enabling a company’s 
operations and endeavours to contribute to innovation performance (Bel-
tramino et al., 2020) and the exploration and exploitation of entrepreneur-
ial chances (Ahmed et al., 2020; Al-Omoush, 2021). Efficient procedures 
facilitate the speedy development and implementation of creative ideas 
(Lumpkin and Lichtenstein, 2005), as well as the ability to foresee future 
market needs and proactively create customised solutions (Al-Omoush, 
2021). Hence, SC facilitates the process of organisational learning, equips 
organisations with the necessary resources to adapt to unpredictable cir-
cumstances promptly and improves their ability to be proactive and agile 
(Al-Omoush, 2021). Thus, we propose the following hypotheses:

H7: There is a positive, direct relationship between SC and INND
H8: There is a positive, direct relationship between SC and PRO 
H9: There is a positive, direct relationship between SC and RISK

The strategic utilisation of IC can facilitate and enhance organisations’ 
innovativeness, proactiveness and willingness to take risks (Wales et al., 
2019; 2021). Therefore, companies’ capacity to utilise Intellectual Capital 
will improve their ability to innovate (Inkinen, 2015; Yaseen et al., 2023; Ali 
et al., 2021; Garcia-Perez et al., 2020). Environmentally sustainable devel-
opment is recognised as one of the three essential elements (environmen-
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tal, social and economic) of sustainable development. It is equally signifi-
cant and can be seen as an integrated approach to sustainability (Nogueira 
et al., 2022). This study focuses on the environmental aspect of sustain-
able development, specifically addressing the preservation of natural and 
renewable resources, responsible waste management, the maintenance of 
clean air and water and the reduction of harmful gas emissions (Galdeano-
Gomez et al., 2013).

Green innovation refers to the process by which companies reduce or 
eliminate the harmful effects of their operations on the environment (Fer-
nando et al., 2019) and to the development of products, processes, tech-
nologies and management structures intending to safeguard the natural 
environment. This is achieved by reducing resource usage and effectively 
managing waste and pollution. Several researchers have examined the 
determinants of green innovation, including market demands (Lin et al., 
2014), business ethics (Chang, 2011), relationships with external and inter-
nal stakeholders (Weng et al., 2015), environmental norms, technological 
advancement (Cai and Li, 2018) and intangible assets (Awan et al., 2023; 
Dangelico et al., 2017).

EO is a significant catalyst for innovation (Pérez-Luño et al., 2011; Mad-
houshi et al., 2011; Freixanet et al., 2021). Explicitly, EO refers to a compa-
ny’s readiness to endorse novel concepts, conduct experiments and engage 
in innovative procedures (Yaseen et al., 2023). An intense focus on innova-
tion can propel the advancement of environmentally friendly technologies 
and sustainable products (Wang et al., 2023). Organisations characterised 
by a high level of innovativeness are inclined to allocate resources towards 
research and development activities that create environmentally friendly 
solutions. Additionally, they are more prone to embracing new environ-
mentally conscious practices and incorporating sustainability principles 
into their product designs (Sánchez-Sellero and Bataineh, 2022). Compa-
nies that have a strong inclination towards taking risks are more likely to 
invest in unclear or unproven innovations (Yan et al., 2021). Green inno-
vation frequently entails significant upfront expenses and unpredictable 
returns, rendering it a risky endeavour (Martínez‐Ros and Kunapatara-
wong, 2019). Companies that adopt a proactive approach towards risk are 
more inclined to engage in the creation and implementation of environ-
mentally-friendly innovative technologies and sustainable practices, even 
in the face of potential financial uncertainty (Yan et al., 2021). In addition, 
forward-thinking organisations are likely to acknowledge the growing 
significance of environmental sustainability and act before their competi-
tors to create environmentally-friendly inventions (Basbeth et al., 2019). By 
adopting a forward-thinking attitude, they can take advantage of growing 
opportunities in the green market and position themselves as pioneers in 
sustainability (Johl and Toha, 2021). Hence, the collective impact of these 
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characteristics of entrepreneurial orientation (innovativeness, proactive-
ness and risk-taking) might generate a synergistic outcome that amplifies 
green innovation. Based on the information provided, this study aims to 
examine the following research hypotheses:

H10: There is a positive, direct relationship between INND and green 
innovation (GREEN).

H11: There is a positive, direct relationship between PRO and green in-
novation (GREEN).

H12: There is a positive, direct relationship between RISK and green in-
novation (GREEN).

Fig.1 shows the research model.

                        

3. Methodology

3.1. Data Collection

This research employs a survey methodology and is designed as a 
cross-sectional study. The definition of SMEs we adopted follows the Com-
mission Recommendation 2003/361/EC. However, in line with previous 
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studies, SMEs were identified solely based on the number of employees 
(10–249) to ensure comparability of results. 

Quantitative data were collected in 2024 from Italian small and medium-
sized enterprises (SMEs). We picked a random sample of 2.000 SMEs lo-
cated in Central Italy from AIDA’s Bureau van Dijk database. The rationale 
behind the sample stems from the low response rates commonly reported 
in similar studies (e.g., Giampaoli et al., 2024). First, given an expected 
average response rate of approximately 10%, 2.000 SMEs were randomly 
chosen to ensure a sufficient number of responses for the robustness of the 
statistical model. Additionally, the focus on Central Italy was motivated by 
the geographical proximity of the university conducting the study, which 
is well-known among local SMEs. This familiarity was expected to encour-
age participation in the survey.

 We dispatched an invitation for participation in this research to their 
officially verified email address (PEC). In the email body, we articulated 
the research objective and provided the option to obtain a summary of the 
findings to enhance response rates. The invitation pertained to an online 
inquiry conducted via the Google Form survey platform.

From January to February 2024, we collected 264 responses. This time-
frame was chosen to ensure that the performance-related responses re-
ferred to the three-year period (2021–2023). To ensure accurate results, we 
excluded 54 responses as they were not from key informants (CEO, entre-
preneur, manager). The final sample consists of 210 responses representing 
10.5% of the population. Of the final sample, 50% of respondents are CEOs 
or entrepreneurs, 16% are CFOs, and the remaining 34% represent COOs, 
CHRMs, CIOs and CSOs. The main sectors in the sample are manufactur-
ing (44%), services (13%) and commerce (10%), while the remaining 33% 
are transportation, hospitality industry and construction. Finally, 83% of 
firms employ between 10 and 49 employees, while 17% between 50 and 
249 employees.

3.2 Measurement Model

Intellectual Capital is measured through three dimensions (Human 
Capital, Structural Capital and Relational Capital), using the scales of Gi-
ampaoli et al. (2024). Entrepreneurial orientation includes innovativeness, 
proactiveness and risk-taking, whose scales are taken from Khedhaouria 
et al. (2015), while the green innovation scale is adapted from Shahzad et 
al. (2020). All items were rated on a Likert scale ranging from 1 (strongly 
disagree) to 7 (strongly agree). 
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4. Findings

To test our measurement model, the psychometric properties of the 
scale were assessed. Reliability and convergent validity were checked us-
ing Cronbach’s alpha (α ≥0.7), Dillon-Goldstein’s rho (ρc ≥0.7) and average 
variance extracted (AVE ≥ 0.5). Results are shown in Tab.1. All values are 
above the recommended thresholds, and reliability and convergent valid-
ity are assured. 

Tab.1 Reliability and Convergent Validity

Reliability and Convergent Validity

Inherent
variables Items Loadings Cronbach’s 

alpha
Dillon-
Goldstein rho AVE

GREEN   0.896 0.928 0.764
 GREEN1 0.885    

 GREEN2 0.915    

 GREEN3 0.906    

 GREEN4 0.784    

HC   0.912 0.944 0.849
 HC1 0.921    

 HC2 0.943    

 HC3 0.900    

INND   0.861 0.915 0.783
 INND1 0.811    

 INND2 0.943    

 INND3 0.895    

PRO   0.887 0.930 0.816
 PRO1 0.879    

 PRO2 0.885    

 PRO3 0.944    

RC   0.927 0.953 0.872
 RC1 0.921    

 RC2 0.935    

 RC3 0.945    

RISK   0.805 0.874 0.699
 RISK1 0.871    

 RISK2 0.820    

 RISK3 0.816    

SC   0.907 0.935 0.781
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 SC1 0.896    

 SC2 0.861    

 SC3 0.879    

 SC4 0.899    

Discriminant validity was checked using the Fornell-Larker criterion 
and HTMT ratio. Discriminant validity aims to check that the selected la-
tent variables or composites measure different concepts. Fornell-Larker 
criterion requires that, for a specific construct, all the values in the rows 
and columns (correlations) are below the values in the diagonal, the square 
root of AVE. HTMT criterion is a new method to assess for discriminant 
validity (Henseler et al., 2015) and requires that the values shown in the 
column are below the threshold of 0.90. As shown in Tab.2 and Tab.3 all 
the values are below the threshold, and discriminant validity is assured. 
The second-order construct (entrepreneurial orientation) has been tested 
following the procedure of Becker et al. (2012). Finally, having gathered 
data from a single respondent we checked for common method bias using 
Harmann’s one-factor test and the marker variable approach. The first one 
requires that no factor explains more than 50% of the variance, while the 
marker variable approach tests for variations in the relationship among 
constructs when including the marker variable in the model. Results indi-
cate that there is no common method bias.

Tab.2 Fornell-Larker

Fornell-Larker

 GREEN HC INND PRO RC RISK SC

GREEN 0.874       

HC 0.419 0.922      

INND 0.542 0.482 0.885     

PRO 0.431 0.425 0.682 0.903    

RC 0.355 0.547 0.468 0.349 0.934   

RISK 0.441 0.494 0.733 0.666 0.387 0.836  

SC 0.501 0.680 0.627 0.559 0.559 0.544 0.884

Tab.3 HTMT

HTMT

 GREEN HC INND PRO RC RISK SC

GREEN        

HC 0.456       
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INND 0.614 0.525      

PRO 0.481 0.466 0.780     

RC 0.385 0.590 0.515 0.381    

RISK 0.462 0.511 0.784 0.763 0.408   

SC 0.554 0.741 0.694 0.619 0.608 0.572  

For data analysis, we used the PLS-SEM technique with SmartPLS 
4.1.0.4. This technique is widely used in the field of intellectual Capital as 
it deals with both common factors and composites as in the case of Intel-
lectual Capital. Moreover, different from the CB-SEM method, whose goal 
is theory confirmation, PLS-SEM aims to predict a targeted construct and 
discover new relationships between latent variables. Considering the ex-
plorative nature or this study, PLS-SEM seems to be the most appropriate 
choice.

Fig.2 and Tab.4 show the results of the structural model.

Tab.4 Research Model Results

HYPOTHESIS PATH PATH 
COEFFICIENT T-VALUE P-VALUE STATUS

H1 HC -> INND 0.055 0.698 0.485 NOT SUPPORTED

H2 HC -> PRO 0.073 0.840 0.401 NOT SUPPORTED
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H3 HC -> RISK 0.208 2.465 0.014 SUPPORTED

H4 RC -> INND 0.158 2.174 0.030 SUPPORTED

H5 RC -> PRO 0.036 0.461 0.645 NOT SUPPORTED

H6 RC -> RISK 0.070 0.950 0.342 NOT SUPPORTED

H7 SC -> INND 0.501 7.904 0.000 SUPPORTED

H8 SC -> PRO 0.489 6.059 0.000 SUPPORTED

H9 SC -> RISK 0.363 4.439 0.000 SUPPORTED

H10 INND -> GREEN 0.433 4.251 0.000 SUPPORTED

H11 PRO -> GREEN 0.095 0.937 0.349 NOT SUPPORTED

H12 RISK -> GREEN 0.061 0.668 0.504 NOT SUPPORTED

5. Discussions

Tab.4 shows that:
H1 (HC -> INND) is not supported: this unexpected result suggests that 

Human Capital alone may not directly translate into a commitment to fos-
tering creativity, experimentation and new product/service introduction. 
It’s possible that while employees possess valuable knowledge and skills, 
organisational factors or resource constraints may be limiting their ability 
to engage in innovative activities.

H2 (HC -> PRO) is not supported: the lack of support for this hypothesis 
indicates that Human Capital is not significantly contributing to anticipat-
ing and responding to market demands ahead of competitors, which could 
suggest that other factors, such as organisational structure or market intel-
ligence systems, play a more crucial role in enabling proactive behaviour.

H3 (HC -> RISK) is supported (β=0.208; p-value=0.014): this result 
aligns with the definition of risk-taking as managers’ willingness to make 
risky commitments. It suggests that in Italian SMEs, higher levels of Hu-
man Capital led to increased confidence in making decisions with uncer-
tain outcomes, possibly due to better assessment and management of po-
tential risks.

H4 (RC -> INND) is supported (β=0.158; p-value=0.030): the positive 
relationship between Relational Capital and innovativeness indicates that 
external relationships are contributing to Italian SMEs’ commitment to 
creativity, experimentation and new product/service introduction. This 
suggests that these firms are effectively leveraging their networks to foster 
innovativeness.

H5 (RC -> PRO) is not supported: surprisingly, Relational Capital does 
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not significantly contribute to proactiveness in Italian SMEs, which suggests 
that these firms may not be fully utilising their external relationships to an-
ticipate market demands and prepare for future needs ahead of competitors.

H6 (RC -> RISK) is not supported: the lack of support for this hypoth-
esis implies that Relational Capital is not significantly influencing manag-
ers’ willingness to make risky commitments in SMEs, which could indicate 
that risk-taking decisions are more influenced by internal factors than ex-
ternal relationships.

H7, H8 and H9 (SC -> INND, SC -> PRO, SC -> RISK) are all supported 
(H7: β=0.501; p-value=0.000; H8: β=0.489; p-value=0.000; H9: β=0.363; p-
value=0.000). These results highlight the critical role of Structural Capital 
in fostering all aspects of entrepreneurial orientation, which suggests that 
organisational processes and systems are key drivers in promoting creativ-
ity and experimentation, enabling anticipation of market demands, and 
supporting managers’ willingness to make risky commitments.

H10 (INND -> GREEN) is supported (β=0.433; p-value=0.000): the 
strong relationship between innovativeness and green innovation suggests 
that Italian SMEs’ commitment to creativity, experimentation and new 
product/service introduction is positively influencing their development 
of green innovation.

H11 (PRO -> GREEN) is not supported: this unexpected result implies 
that the ability to anticipate and respond to market demands ahead of com-
petitors does not necessarily lead to increased green innovation, which 
could indicate a disconnect between market anticipation and environmen-
tal concerns in these firms.

H12 (RISK -> GREEN) is not supported: the lack of support for this hy-
pothesis suggests that managers’ willingness to make risky commitments 
does not directly translate into more green innovation, which could imply 
that Italian SMEs do not perceive green initiatives as particularly risky, or 
that other factors are more influential in driving green innovation.

6. Conclusions

This study provides significant theoretical and empirical contributions 
to understanding the relationships between intellectual capital (IC), en-
trepreneurial orientation (EO) and green innovation in Italian SMEs. Our 
findings contribute to the growing body of literature exploring the inter-
play between these variables, offering new perspectives and insights.

In line with previous studies (e.g., Yaseen et al., 2023), our findings rein-
force the critical role of Intellectual Capital (IC) in fostering Entrepreneurial 
Orientation (EO) dimensions, namely innovativeness, proactiveness and 
risk-taking. IC emerges as a vital enabler of entrepreneurial behaviours and 
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strategic innovation, underscoring its value as a core resource for organisa-
tions seeking to adapt and thrive in dynamic markets (Yaseen et al., 2023; 
Al-Omoush, 2021). However, our study delves deeper into these dynamics 
by demonstrating that the various components of IC—human capital, rela-
tional capital and structural capital—differentially influence EO dimensions. 
Among these, structural capital stands out as a key driver, significantly affect-
ing all three dimensions of EO. This finding extends the existing literature on 
structural capital (Beltramino et al., 2020; Al-Omoush, 2021) by emphasising 
the importance of organisational processes, codified knowledge and robust 
knowledge management systems in enhancing creativity, forward-looking 
strategies and the willingness to embrace risk in Italian SMEs.

Our study also adds to the ongoing discourse on the connection between 
EO and green innovation (Wang et al., 2023). While previous research has 
broadly highlighted the role of EO in fostering sustainability initiatives, our 
findings nuance this understanding by showing that innovativeness is the 
only EO dimension with a significant positive impact on green innovation 
in Italian SMEs. Creativity, experimentation and the development of new 
products and services appear to be the cornerstone of sustainable innova-
tion, enabling firms to meet environmental challenges and align with global 
sustainability trends. In contrast, proactiveness and risk-taking, although 
integral to broader entrepreneurial activities, do not exhibit a direct influ-
ence on green innovation. This deviation from earlier findings (e.g., Yan 
et al., 2021) suggests that, in the context of Italian SMEs, green innovation 
may depend more on cultivating a culture of creativity and experimenta-
tion than on anticipatory market actions or high-risk investments.

These findings have significant managerial implications for small and 
medium-sized enterprise (SME) managers, highlighting actionable steps 
to enhance both entrepreneurial orientation (EO) and green innovation. 
For SME managers, they underscore the critical importance of investing 
in structural capital—the systems, processes and knowledge infrastructure 
that provide a foundation for organisational agility and entrepreneurial be-
haviour. By establishing and refining robust organisational processes and 
information management systems, managers can create an environment 
where innovation thrives, proactive strategies are effectively implemented 
and calculated risk-taking is supported. These systems not only streamline 
decision-making but also enable teams to respond quickly to changes in 
the market and capitalise on emerging opportunities.

Moreover, the findings stress the need for embedding a culture of 
creativity and experimentation within SMEs. This involves more than 
just encouraging employees to think outside the box; it requires creating 
mechanisms for idea generation, evaluation and implementation. Manag-
ers can achieve this by investing in research and development, providing 
training that fosters innovative thinking, and ensuring that organisational 
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structures support collaboration and knowledge sharing. Such a culture is 
pivotal for driving green innovation, where creativity is often required to 
develop sustainable products and processes that meet evolving environ-
mental standards and customer expectations.

Additionally, managers should integrate sustainability goals into their 
strategic planning and innovation efforts. The strong link between inno-
vativeness and green innovation indicates that advancing environmental 
sustainability is not merely a compliance activity but an opportunity for 
competitive advantage. By aligning sustainability with innovative objec-
tives, managers can ensure that resources are channeled into projects that 
deliver both environmental and business value. Initiatives such as lever-
aging renewable energy, reducing waste and adopting environmentally 
friendly materials can be prioritised within innovation strategies to achieve 
measurable green outcomes.

Finally, managers should focus on building collaborative networks with 
external stakeholders, including suppliers, customers and industry partners. 
These relationships can amplify the impact of structural capital and foster 
shared innovation that addresses broader environmental challenges. By cul-
tivating trust and partnerships, SMEs can access external knowledge, share 
risks and co-develop sustainable solutions, enhancing their ability to inno-
vate and maintain a competitive edge in the green economy. Together, these 
strategies position SMEs not only as agile and innovative players in their 
industries but also as leaders in advancing environmental sustainability.

The main limitation of this study is that we gathered data from SMEs 
operating in a single European country, and results cannot be generalised.

This study also opens up new avenues for future research. Firstly, it 
would be interesting to explore whether these findings are generalisable 
to other national contexts, or if they are specific to Italian SMEs. Secondly, 
longitudinal studies could provide insights into how these relationships 
evolve over time, especially in response to changes in the economic or reg-
ulatory environment. Finally, future research could delve deeper into the 
specific mechanisms through which entrepreneurial orientation translates 
intellectual capital into green innovation, possibly exploring the role of ad-
ditional mediating or moderating variables. 

In conclusion, this research contributes to advancing our understanding 
of how intellectual capital and entrepreneurial orientation can drive green 
innovation in small and medium-sized enterprises, offering a foundation 
for both theoretical advancement and practical application in the field.
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APPENDIX

HUMAN CAPITAL
In my organisation…

1. employees are highly skilled in their tasks
2. employees have a lot of experience in their job
3. employees are good at problem-solving

RELATIONAL CAPITAL
In my organisation

1. We exchange information with external parties (e.g. customers and 
suppliers) in a very effective way

2. We collaborate extensively with external parties (e.g. customers and 
suppliers) to develop new solutions

3. We collaborate with external parties (e.g. customers and suppliers) 
in a very effective way

STRUCTURAL CAPITAL
My organisation…

1. has a lot of useful information in documents and databases
2. has an effective management system to meet the needs of our cli-

ents/consumers.
3. has technology to integrate internal work processes tightly 

INNOVATIVENESS
My organisation…

1. introduced and favoured many product or service innovations 
2. marketed very many new lines of products or services 
3. made major changes in product or service lines offered 

RISK-TAKING
In my organisation…

1. we tend to strongly favour high-risky projects (with chances of very 
high returns)

2. Owing to the nature of the environment, we favour bold and wide-
ranging acts to achieve the company’s objectives

3. we typically adopt a bold and aggressive posture in order to max-
imise the probability of exploiting potential opportunities


