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This study investigates the impact of intellectual Capital on European professional football

clubs’ financial performance, with financial innovation as a mediating factor. Using Ordinary

Least Squares (OLS) regression, we analyse panel data from 70 European professional

football clubs over a ten-year period, encompassing the ‘Big Five’ leagues (English Premier

League, Spanish La Liga, German Bundesliga, Italian Serie A, and French Ligue 1), with 350

yearly observations from 2013 to 2022. The mediating effect of financial innovation is further

supported by the Sobel Z test, highlighting its significant role in translating intellectual capital

into improved financial performance. A one standard deviation increase in intellectual capital

efficiency is associated with a 9.4% increase in ROA. Additionally, financial innovation

mediates the relationship between intellectual capital and financial performance, highlighting

its crucial role in translating intangible assets into tangible financial outcomes. These findings

contribute to the growing body of literature on intellectual capital in the sports industry,

providing valuable insights for football club managers and policymakers on enhancing and

developing human, structural, and capital employed efficiencies, alongside financial innova-

tion strategies. They should focus on building staff expertise to strengthen club profitability

and financial sustainability.
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Introduction

Over the past few decades, the landscape of the professional
football industry has transformed from a sport-focused
sector to a complex business ecosystem with economic

implications (Bauer and Anzer 2021; Guseva and Rogova 2016;
Yiapanas et al. 2024). The financial aspects of club management
have become increasingly important, with intellectual Capital
(IC) becoming a critical driver of competitive advantage and
performance (Manzari 2024; Perechuda 2020; Rambe et al. 2023;
Scafarto et al. 2021; Soewarno and Tjahjadi 2020; Trequattrini
et al. 2021). The football industry now represents a substantial
economic force, with the European market alone generating
revenues of €28.4 billion in 2021/22 (Aygün et al. 2023; Deloitte
2024). As (Ricci et al. 2015) highlight, professional football is an
ideal context for IC research due to its intellectually intensive
business nature, unique recognition of human capital as invest-
ments on the balance sheet, and relatively under-explored sector.
The industry has seen a surge in financial innovations to optimize
revenue streams, manage risks, and comply with regulatory
requirements like UEFA’s Financial Fair Play regulations (Derun
and Mysaka 2020; Dimitropoulos and Scafarto 2021; López and
Ratkai 2024; Storm and Nielsen 2012). Innovations in the
industry, such as player transfer structures, tokenization, fan
engagement platforms, securitization of future revenues, and
sponsorship deals, significantly influence the financial landscape,
enabling clubs to monetize their intellectual capital innovatively
(Morrow 2013). While previous studies have explored individual
factors, there is a significant gap in research on their combined
effects and potential mediating relationships (Business 2023;
Dimitropoulos and Scafarto 2021; Pratama et al. 2020). European
football leagues, mainly the “Big Five” (England, Spain, Germany,
Italy, and France), attract a massive global audience, making them
influential cultural and commercial entities (Deloitte 2023b; Law
2023; Newswire 2025). Notably, the financial performance of the
‘big five’ European leagues has seen substantial improvement, as
evidenced by the revenue trends from 2013/14 to 2022/23, with
promising forecasts through 2024/25, as depicted in Fig. 1.

The value of a club is often more closely tied to its intellectual
capital – including player talent, managerial expertise, and brand
equity – than to its tangible assets (Occhipinti 2022; Rohde and
Breuer 2016). This makes the football industry an ideal context
for examining the relationships between various components of
intellectual capital and financial performance (Guseva and

Rogova 2016; Nufer 2024; Ruberti 2024). Human Capital,
including players’ talent and coaching staff’s skills, is a vital
component of intellectual capital in football clubs, contributing to
their success and financial gain (Neri et al. 2023; Supino and
Marano 2024). Client capital, referring to the brand and the
team’s fan club size, has also significantly impacted financial
performance (Dimitropoulos and Scafarto 2021; Trequattrini
et al. 2021). Structural capital, encompassing organisational
processes, systems, and databases, has also contributed to the
financial performance of football clubs (Pratama et al. 2020;
Rompotis 2024). Researchers have found that intangible assets are
a key factor in creating value in the sports sector, alongside fac-
tors like investment, cost management, and debt (Marchi 2011).
Most studies focus on determining the impact of key performance
indicators (KPIs) on profitability, which may not be accurate in
football business models, as these models offer diverse benefits to
stakeholders (Perechuda 2020). The research aims to contribute
to the growing body of literature on intellectual capital and
financial performance in sports, providing practical insights for
club managers, investors, and policymakers (Dingle and
Donaldson 2024; Manzari 2024; Wilby et al. 2023). This study
suggests that clubs should manage their resources effectively,
adopt financial innovation strategies, and achieve sustainable
financial performance in a competitive and complex industry
(Almendra et al. 2020; Galvão 2017; Lozano and Barreiro-Gen
2022).

The study uses a theoretical framework from a resource-based
view, dynamic capabilities theory, stakeholder theory, and legiti-
macy theory. The research methodology includes sample selec-
tion, data collection, variable measurements, and analytical
techniques. The empirical results are presented, and robustness
checks are provided to validate the findings. The study’s key
findings are summarised, along with their theoretical and prac-
tical implications. The study acknowledges its limitations and
suggests directions for future research. This structure allows for a
thorough examination of the relationship between these factors
while adhering to academic conventions. The empirical analysis
reveals a complex interplay between intellectual capital, financial
innovation, and financial performance in European professional
football clubs. The findings indicate that human capital, structural
capital, and capital employed all contribute to financial perfor-
mance, but their impacts vary across clubs and leagues. Financial
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Fig. 1 The ‘Big Five’ European leagues’ revenues. Source: Adapted from Sauer et al. (2024).
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innovation emerges as a critical mediator, enhancing the trans-
lation of intellectual capital into tangible financial outcomes. This
suggests clubs that effectively leverage financial innovation stra-
tegies can better capitalise on their intellectual assets to achieve
improved financial results (Ricci et al. 2015; Scafarto and
Dimitropoulos 2018). The study comprehensively analyses the
complex dynamics by integrating multiple theoretical frame-
works, including the resource-based view, dynamic capabilities
theory, stakeholder theory, and legitimacy theory. The findings
have practical implications for football club managers and pol-
icymakers, underscoring the importance of strategic management
of intellectual resources and innovative financial practices in
achieving sustainable financial success. Additionally, the study
identifies avenues for future research, such as exploring these
dynamics in other sports or regions, and contributes to ongoing
discussions on sustainable financial management in professional
sports. The remainder of this paper is organized as follows.
Section “Literature review and theoretical background” presents
the literature review and theoretical background. Section
“Empirical literature and hypotheses” describes the data, sample,
and variable measurements. Section “Materials and methods”
outlines the empirical methodology and econometric models.
Section “Empirical study” reports empirical results and robust-
ness checks. Finally, Section “Conclusion and policy recommen-
dation” concludes with key findings, managerial implications, and
directions for future research.

Literature review and theoretical background
This research aims to contribute to the growing body of literature
on intellectual capital and financial performance in the sports
industry while providing practical insights for football club
managers, investors, and policymakers (Dingle and Donaldson
2024; Manzari 2024; Wilby et al. 2023). The findings of this study
may have implications for how clubs manage their intellectual
resources, approach financial innovation, and ultimately achieve
sustainable financial performance in an increasingly competitive
and complex industry (Almendra et al. 2020; Daddi et al. 2021;
Lozano and Barreiro-Gen 2022). This study adopts multiple
theoretical frameworks to provide a comprehensive under-
standing of the factors influencing intellectual capital and
financial performance in European professional football clubs.
The resource-based view (RBV) is a foundational theory for this
research, offering insights into how clubs’ unique resources,
particularly intangible assets, contribute to competitive advan-
tage (Kozlenkova et al. 2014). This theory is particularly relevant
given the high intellectual capital intensity of football clubs,
where player talent, managerial expertise, and brand value often
constitute the most valuable assets (Ricci et al. 2015). Dynamic
capabilities theory is crucial for understanding football clubs’
ability to navigate the fast-paced sports industry, regulatory
changes, fan expectations, and technological advancements
(Coutts et al. 2018; Morrow 2013). By examining financial
innovation through the lens of dynamic capabilities (Komakech
et al. 2024), we can gain a deeper understanding of how clubs
leverage their intellectual capital to create and sustain competi-
tive advantages (Trequattrini et al. 2021). Stakeholder theory
examines how clubs balance the interests of fans, players,
investors, and local communities in their financial and intellec-
tual capital management decisions (Freeman 2010). Stakeholder
theory can be used to understand how clubs’ approaches to
intellectual capital and financial innovation are influenced by
and shaped by their relationships with key stakeholders (Walzel
et al. 2018). Legitimacy theory provides a framework for
understanding how clubs maintain their social license to operate

through financial and operational practices that align with
societal expectations (Schubert 2014). The study employs legiti-
macy theory to analyse how clubs navigate the intricate balance
between financial performance, regulatory compliance, and
social acceptance in their intellectual capital (Dimitropoulos and
Scafarto 2021). By integrating these theoretical frameworks, this
study comprehensively analyzes the correlations between intel-
lectual capital, financial innovation, and financial performance in
European professional football clubs. This study addresses sev-
eral important research gaps in the literature on intellectual
capital and financial performance in the football industry.

1. It focuses on the mediating role of financial innovation,
which has been underexplored in previous research
(Lombardi et al. 2020).

2. The study also examines how financial innovation in
professional football can enhance performance and compe-
titive position (Birkhäuser et al. 2019; Morrow 2013).

3. The research employs a multi-theoretical approach, inte-
grating agency theory, stakeholder theory, resource-based
view (RBV), and legitimacy theory, to provide a compre-
hensive understanding of factors influencing intellectual
capital and financial performance in football clubs
(Geeraert 2021; Kozma and Teker 2022; Sauer et al. 2024;
Walzel et al. 2018).

4. The study contributes to the ongoing dialogue on
sustainable financial management in professional sports,
offering implications for policymakers and regulators
(Plumley et al. 2017).

5. The study is based on the European football context,
characterized by high intellectual capital intensity and rapid
financial innovation, offering insights that may apply to
other knowledge-intensive sectors(Giulianotti and
Robertson 2007; Lardo et al. 2017).

In conclusion, this study aims to enhance our understanding
of the intricate relationships between intellectual capital, financial
innovation, and financial performance in European professional
football clubs, providing valuable insights for effective manage-
ment strategies, policy decisions, and the long-term sustainability
of the football industry.

Innovation and intangible resources in organizational success.
Market competition requires organizations to adopt continuous
and growth-oriented practices, employing various strategies, with
innovation being the primary driver of economic development
and prosperity for companies, industries, and countries (Schet-
tino et al. 2013). Innovation involves creating new products,
improving existing ones, or implementing new processes, directly
or indirectly impacting company growth and contributing to a
country’s economic development. The industry’s reliance on
human capital, brand value, and fan engagement makes it an ideal
location to study the impact of innovation and intellectual capital
on financial performance. “Our findings regarding the positive
impact of intellectual capital on financial performance align with
previous research in European football (Ricci et al. 2015; Scafarto
and Dimitropoulos 2018), reinforcing the importance of intan-
gible assets in this industry. Furthermore, while our study focuses
on the English Premier League, future research should explore
whether these relationships hold across different European lea-
gues or even in football clubs from other regions (Verónico et al.
2024). Finally, using panel data techniques and GMM estimation
builds upon prior methodological approaches (Blundell and Bond
2000), offering a robust analysis of the dynamic relationships
between these constructs.
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Empirical literature and hypotheses
Intellectual capital and financial performance. The relationship
between intellectual Capital (IC) and financial performance has
been a subject of increasing interest in the context of European
professional football clubs. This section examines the empirical
evidence supporting the hypothesized positive impact of intel-
lectual capital on financial performance.

H1: Intellectual capital has a positive impact on financial per-
formance. Recent studies have provided compelling evidence
for the positive relationship between intellectual capital and
financial performance in football clubs. (Guseva and Rogova
2016) Demonstrate that the VAIC model significantly explains
variations in profitability and market capitalisation among
European football clubs. It emphasises the significance of
intangible assets in driving financial success in the football
industry and necessitates a deeper understanding of its com-
ponents. The resource-based view (RBV) suggests that firms
can achieve a competitive advantage by leveraging their unique
resources, particularly intangible assets like intellectual capital
(Kozlenkova et al. 2014). In the context of European profes-
sional football clubs, intellectual capital is crucial due to its high
reliance on human capital, brand value, and fan engagement.
Guseva and Rogova (2016) found that intellectual capital sig-
nificantly impacts European football clubs’ profitability and
market capitalization. The football industry’s economic land-
scape, characterised by high intellectual capital intensity and
rapid financial innovation, presents an ideal setting to study the
impact of intellectual capital on financial performance. The
industry’s reliance on intangible assets, such as player talent
and brand equity, underscores the importance of intellectual
capital in driving financial success.

As such, we propose the following sub-hypotheses: H1a: Human
capital positively affects firm performance. Human Capital, com-
prising the knowledge, skills, and experience of players, coaches,
and staff, is often considered the most critical component of
intellectual capital in football clubs. (Pratama et al. 2020) A study
found that human capital positively impacts Return on Assets
(ROA) in English football clubs. The club’s resource-based view
suggests valuable and rare human resources can provide a sus-
tained competitive advantage (Kozlenkova et al. 2014). Dimi-
tropoulos and Koumanakos (2015) Demonstrated that
investments in human capital, particularly in player acquisitions,
were positively associated with improved financial performance
in Greek football clubs. The football industry’s unique recognition
of human capital as investments on the balance sheet highlights
its significance. Effective human capital management can improve
team performance, increase fan engagement, and enhance
financial outcomes.

H1b: Structural capital has a positive effect on firm performance.
Structural capital, including organizational processes, systems,
and databases, is crucial for supporting and leveraging human
capital in football clubs, but its impact on financial performance
is mixed. The study by (Pratama et al. 2020) found that structural
capital negatively impacted the Return on Assets (ROA) in
English football clubs despite other studies emphasizing its role in
enhancing long-term financial sustainability. (Trequattrini et al.
2021) Emphasized the role of effective training systems and youth
academies as structural capital components that contribute to
financial performance. Dynamic capabilities theory suggests that
these structural elements are crucial for adapting to changing
environments and sustaining competitive advantages (Teece et al.
1997). Structural capital is vital in supporting human capital in
the football industry. For instance, well-developed youth

academies can produce talented players, reducing reliance on
costly transfers and enhancing financial sustainability.

H1c: Capital employed has a positive effect on firm performance.
Capital employed efficiency is essential to intellectual capital in
the football industry and maximizing investment returns. The
resource-based view suggests efficient physical and financial
capital use can contribute to competitive advantage. (Dimi-
tropoulos and Koumanakos 2015) Reported that efficient utili-
zation of capital employed was positively associated with
profitability in European football clubs. This relationship
underscores the importance of effective resource management in
translating tangible assets into financial performance. However,
it is worth noting that (Pratama et al. 2020) found no significant
effect of capital employed on ROA in English football clubs.
Several recent studies support the positive relationship between
intellectual capital and financial performance. (Scafarto and
Dimitropoulos 2018) Analyzed a sample of European football
clubs and reported that intellectual capital efficiency positively
influenced accounting- and market-based performance mea-
sures. In the context of the football industry, capital employed
includes physical assets like stadiums and financial assets like
sponsorships.

H2. Intellectual capital has a positive impact on financial
innovation. Intellectual capital, comprising human, structural,
and relational capital, has been widely recognized as a key driver
of innovation across various industries (Subramaniam and
Youndt 2005). In the context of football clubs, intellectual capital
can facilitate the development and implementation of financial
innovations that address the unique challenges and opportunities
in the industry.

H2a: Human capital has a positive effect on financial innovation.
The resource-based view (RBV) posits that unique and valuable
human resources can provide a sustainable competitive (Barney
1991). In financial innovation, human capital represents a key
resource that can drive the development of new financial products
and strategies. Goshunova (2013) and Morrow (2013) highlighted
that clubs with more sophisticated human capital in their finance
departments were better equipped to navigate complex financial
regulations and develop creative funding mechanisms. Scafarto
and Dimitropoulos (2018) found that clubs with higher levels of
human capital were more likely to adopt advanced financial risk
management techniques and explore alternative revenue streams.
In the rapidly evolving landscape of football finance, human
capital in the form of financial expertise is crucial for clubs to
innovate and remain competitive.

H2b: Structural capital has a positive effect on financial innova-
tion. Structural capital, encompassing organizational processes,
systems, and databases, provides the infrastructure necessary for
financial innovation. Dynamic capabilities theory (Teece et al.
1997) suggests that organizations must continuously reconfigure
their resources and capabilities to address changing environ-
ments. Scafarto and Dimitropoulos (2018) Found that football
clubs with more advanced financial management systems and
data analytics capabilities were likelier to implement innovative
revenue generation strategies and risk management techniques.
In the context of digital transformation within the football
industry. Lardo et al. (2017) demonstrated that investments in
digital infrastructure and data analytics capabilities positively
impacted revenue generation and cost efficiency in Italian Serie A
clubs. The digital transformation of the football industry has
made structural capital, particularly in the form of technological
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infrastructure and data management systems, increasingly
important for financial innovation.

H2c: Capital employed has a positive effect on financial innova-
tion. Capital employed, representing the efficient use of physical
and financial capital, can provide the resources necessary for
implementing financial innovations. The RBV suggests that clubs
with superior capital resources are better positioned to invest in
and develop innovative financial practices, technologies, and
strategies. While direct studies on the relationship between
Capital employed and financial innovation in football clubs are
limited, research in other industries suggests a positive link. For
instance, Mention and Bontis (2013) found a positive relationship
between capital-employed efficiency and innovation performance
in the banking sector, which shares some similarities with football
clubs regarding financial complexity and regulatory scrutiny. In
the context of football, clubs with higher capital-employed effi-
ciency may have more resources available to invest in financial
innovations.

H3: Financial innovation has a positive impact on financial
performance. The relationship between financial innovation and
financial performance in European professional football clubs is
growing due to the complexity of football finance and the need
for clubs to optimize their strategies. Financial innovation in
football clubs includes new revenue generation methods, inno-
vative financing structures, and advanced risk management
techniques, often driven by compliance with financial regulations
like UEFA’s Financial Fair Play rules (Dimitropoulos et al. 2016).
Several studies have highlighted the potential positive impact of
financial innovation on club performance. López and Ratkai
(2024) and Morrow (2013) emphasizing that they provide
increased financial flexibility and improved liquidity manage-
ment. The rising financial complexity of the football industry,
coupled with stringent regulations, has made financial innovation
crucial for clubs’ financial performance.

H4: Financial innovation mediates the relationship between
intellectual capital and financial performance. The mediating
role of financial innovation in the relationship between intellectual
capital and financial performance in football clubs is an emerging
area of research. Intellectual capital, including human, structural,
and relational capital, is a key driver of innovation and perfor-
mance in various industries (Subramaniam and Youndt 2005). In
football clubs, intellectual capital facilitates the development and
implementation of financial innovations, leading to improved
financial performance. Human capital, a critical component of
intellectual capital, is crucial in driving financial innovation.
Morrow (2013) and Pratama et al. (2020) highlighted that clubs
with sophisticated human capital in finance departments are
better equipped to navigate complex regulations and develop
creative funding mechanisms (Scafarto and Dimitropoulos 2018;
Scafarto et al. 2021). Advanced financial management systems and
data analytics are more likely to implement innovative revenue
generation strategies and risk management techniques, directly
impacting financial performance by enhancing revenue streams
and mitigating risks, as supported by research in other industries.
For instance, Mention and Bontis (2013) found that innovation
performance mediated the relationship between intellectual capital
and financial performance in the banking sector, which shares
some similarities with football clubs regarding financial com-
plexity and regulatory scrutiny. In professional football’s
knowledge-intensive and highly regulated environment, intellec-
tual capital is crucial for developing financial innovations to
improve performance. In conclusion, the mediation effect suggests

that the impact of intellectual capital on financial performance in
European professional football clubs is realized through its ability
to drive financial innovation.

Materials and methods
Data and methodology
Data and sample construction. The study sample consists of 70
European professional football clubs from the ‘Big Five’ leagues
(English Premier League, Spanish La Liga, German Bundesliga,
Italian Serie A, and French Ligue 1) with 350 yearly observations
from 2013 to 2022. This choice of starting data collection in 2013
is justified by the implementation of UEFA’s Financial Fair Play
regulations, a significant financial turnaround in the industry,
improved data quality and consistency, widespread adoption of
advanced technologies, and the market’s maturity. These factors
collectively provide a stable baseline for examining the rela-
tionships between intellectual capital, financial innovation, and
club performance in the modern era of European football. Given
the status of these leagues as among the world’s most popular
and financially successful, with the European football market
generating substantial revenues (Deloitte 2023a, 2023b), its sig-
nificance in the global football industry is undeniable. Further-
more, as one of the major contributors to the sports economy,
particularly in revenue generation and global viewership, Eur-
opean football clubs have become a pivotal starting point for
understanding and addressing financial performance in profes-
sional football (Francois et al. 2022). Data for this study was
sourced from clubs’ annual reports and financial databases such
as Bloomberg and Thomson Reuters Eikon. Industry reports
from Deloitte and KPMG, as well as the sample distribution, are
categorised by year and club ownership structure.

Variables description. The variable Age (AGE) is measured as the
Natural logarithm of years since the football club’s foundation,
providing a direct indicator of the club’s longevity and operational
experience. This measurement is consistently used throughout the
descriptive statistics and regression analysis to facilitate inter-
pretation and also helps reduce skewness, ensuring comparability
across clubs with very different founding periods. Financial
innovation is quantified using a principal component analysis that
combines innovation inputs and outputs. Inputs include (club-
level R&D investments) in football-specific technologies such as
smart stadiums, wearables, performance analytics, and AI, sourced
primarily from club annual reports and financial databases. Out-
put includes (patents) filings that represent financial and tech-
nological innovation within the club’s operations. Where club-
specific data are unavailable, league- or industry-level proxies are
used; this limitation is acknowledged as potentially diluting the
precision of financial innovation measurement at the individual
club level. Results based on proxy data should therefore be
interpreted as reflecting broader league or industry trends rather
than purely club-specific innovation activity.

- Dependent Variable: Financial Performance
We use Return on Assets (ROA) to measure financial

performance, following research by Chen et al. (Singh et al.
2024). ROA is calculated as:

ROA = Profit before tax / Total assets
This measure provides a comprehensive view of a club’s

profitability relative to its total assets, offering insights into
management efficiency and resource utilisation (Ghio et al. 2019;
Rompotis 2024).

- Independent Variable: Intellectual Capital
We employ the Value Added Intellectual Coefficient (VAIC)

model developed by Pulic (Marzo 2022; Pulic 2004) to measure
intellectual capital efficiency. The VAIC is calculated as follows:
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VAIC=HCE+ SCE+ CEE
Where:
HCE = Human Capital Efficiency = VA / HC
SCE = Structural Capital Efficiency = VA / SC
CEE = Capital Employed Efficiency = VA / CE
VA (Value Added) = Operating Profit + Employee Costs +

Depreciation + Amortization
HC = Human Capital (total salaries and wages)
SC = Structural Capital = VA - HC
CE = Capital Employed (book value of net assets)
This model provides a comprehensive measure of intellectual

capital, incorporating human, structural, and physical capital
components (Xu and Li 2022).

- Mediating Variable: Financial Innovation
Following (Abdelbaky et al. 2025), we measure financial

innovation using principal component analysis (PCA) that
includes:

1. Innovation inputs (R&D investments in the football
industry from smart stadiums, wearables, immersive
training, performance analytics, advanced streaming,
esports, and artificial intelligence)

2. Innovation outputs (patents from Citizens’ rights)

According to principal component analysis (PCA), financial
innovation (INNOV) is measured as the following equation in
Table 1:

INNOV= 0.60 R&D investments +0.40 Patents
This approach captures the multifaceted nature of financial

innovation in the football industry, reflecting technological
advancements and financial engineering (Merkel 2016).

- Control Variables:

1. Club Size (log of total assets)
2. Financial Leverage (total debt / total assets)
3. Tangibility (fixed assets / total assets)
4. Club Age (Natural logarithm of years since club

foundation)
5. Current Assets Ratio (current assets/ total assets)

These control variables account for various club-specific factors
influencing financial performance and intellectual capital effi-
ciency (Perechuda 2020; Xu and Wang 2018).

Econometric models and empirical approach. In line with leading
studies on intellectual capital in professional football clubs (e.g.,
Guseva and Rogova 2016; Ricci et al. 2015), this study specifies a
panel data regression model with fixed effects to examine the
impact of intellectual capital (measured using the VAIC metho-
dology) on financial performance, accounting for club-level het-
erogeneity across time. When investigating the mediating effect of
financial innovation, structural equation modelling (SEM) is
employed to capture both direct and indirect relationships among
the constructs, following established approaches in sports man-
agement research.

To examine the relationships between intellectual capital,
financial innovation, and financial performance, we employ the
following econometric models:

The direct effect of intellectual capital on financial
performance:

FPit ¼ α0 þ β1VAICit þ δ1Controlsit þ εit
The effect of Intellectual Capital on financial innovation:
FIit ¼ α0 þ β1VAICit þ δ1Controlsit þ εit
The effect of financial innovation on financial performance:
FPit ¼ α0 þ β1FIit þ δ1Controlsit þ εit
Mediation model:
FPit ¼ α0 þ β1VAICit þ β2FIitδ1Controlsit þ εitWhere i repre-

sents clubs and t denotes time.
Three measures of Financial Performance (FP): Return on

Assets (ROA), Return on Equity (ROE), and Net Profit Margin
(NPM). Value-Added Intellectual Coefficient (VAIC) is a sum of
Human Capital Efficiency (HCE), Structural Capital Efficiency
(SCE), and Capital Employed Efficiency (CEE). Financial
Innovation (FI) is measured by Innovation Inputs (R&D
investments) and Innovation Outputs (Patents). Control Vari-
ables include Club Size (CSIZE), Financial Leverage (LEV),
Tangibility (TANG), Club Age (AGE), and Current Assets Ratio
(CATA). Table 2 defines the variables.

A potential concern in our models is the presence of
multicollinearity among the VAIC components—Human Capital
Efficiency (HCE), Structural Capital Efficiency (SCE), and Capital
Employed Efficiency (CEE)—due to conceptual overlaps in
measuring intellectual capital. Variance inflation factors and
correlation diagnostics indicate moderate multicollinearity, which
may affect coefficient precision but does not invalidate the overall
findings. To account for unobserved heterogeneity and time
effects, year fixed effects and clustered standard errors at the club
level are retained throughout the analysis. Additionally, a
robustness check employing club fixed effects is conducted to
absorb all time-invariant heterogeneity at the club level, providing
a stringent test of the results’ stability.

Empirical study
This section presents empirical findings in relation to the pro-
posed hypotheses. The results provide robust support for the
positive impact of intellectual capital, as measured by the VAIC
framework, on financial performance, confirming Hypothesis 1.
Among the components, human capital efficiency has the most
pronounced effect, reinforcing its central role in club success.
Financial innovation also demonstrates significant positive rela-
tionships with both intellectual capital and financial performance,
supporting its mediating role as hypothesized in Hypothesis 4.
Structural capital and capital employed contribute positively,
though to a lesser extent. These findings support the theoretical
frameworks underpinning the study, including the resource-based
view and dynamic capabilities theory, emphasizing the crucial
importance of managing intangible assets and promoting inno-
vation to enhance financial sustainability in European profes-
sional football clubs.

Descriptive statistics. Table 3 shows the descriptive statistics for
study variables. The results indicate that clubs exhibit negative
financial performance, with a mean ROA of -3.1% (ranging from
-24.4% to 9.4%) and a ROE of -1.3% (ranging from -70% to
51.3%), highlighting struggles with profitability. This aligns with
previous studies that highlight the financial challenges faced by
many football clubs (Dimitropoulos and Koumanakos 2015). The
high standard deviations in performance measures suggest sig-
nificant disparities across clubs, consistent with the competitive

Table 1 Principal component analysis (PCA).

Principal components/correlation Number of obs= 350

Rotation: Varimax (orthogonal) The number of comp. = 2

Component Eigenvalue Difference Proportion Cumulative

Comp1 1.32 0.64 0.66 0. 66
Comp2 0.68 — 0.34 1.00

ARTICLE HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-026-06918-5

6 HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |          (2026) 13:529 | https://doi.org/10.1057/s41599-026-06918-5



nature of the industry (Plumley et al. 2017). The standard
deviations of ROE (0.301) and NPM (0.17) suggest substantial
performance disparities across clubs. The Value-Added Intellec-
tual Coefficient or Intellectual Capital Efficiency (VAIC) averages
1.451, with human capital efficiency (HCE) at 1.277, the highest
among its components, indicating clubs ‘ reliance on human
resources for value creation. Financial innovation shows a mean
R&D investment (InnIn) of 0.025 and patent output (InnOut) of
0.026, with minimum values of zero, suggesting uneven engage-
ment in innovation activities. Control variables reveal club size
(CSIZE) at 8.536 (SD= 0.478), financial leverage (LEV) at 0.169
(SD= 0.862), and asset tangibility (TANG), which exhibits high
dispersion (SD= 11.716), indicating diverse financial structures
and strategies across clubs.

Correlation matrix. Table 4 shows that correlation analysis
reveals that ROA exhibits a strong positive association with NPM
(0.941, p < 0.05), indicating that professional football clubs with
higher asset returns tend to achieve superior profit margins. The
findings suggest that Value-Added Intellectual Coefficient
(VAIC) shows a positive association with ROA (0.160, p < 0.05),
ROE (0.133, p < 0.05), and NPM (0.172, p < 0.05), emphasizing

the role of intellectual capital in profitability in addition to a
significant positive correlation between intellectual capital mea-
sures (HCE, SCE, and CCE) and financial performance (ROA)
(r= 0.136, 0.163, 0.112; p < 0.05) respectively. Financial innova-
tion demonstrates a weak yet positive impact on club perfor-
mance. Innovation input (InnIn) is positively correlated with
ROA (0.066, p < 0.05) and ROE (0.119, p < 0.05), but its effect on
NPM (0.063, p > 0.05) is insignificant. Similarly, innovation out-
put (InnOut) shows weak positive correlations with ROA (0.092,
p < 0.05) and ROE (0.130, p < 0.05), while its relationship with
NPM (0.088, p > 0.05) remains statistically insignificant. These
findings suggest that while financial innovation contributes to
firm performance, its effect on profitability remains limited,
supporting the resource-based view that intellectual capital is a
key driver of competitive advantage and performance in
knowledge-intensive industries, such as football (Kozlenkova
et al. 2014; Ricci et al. 2015).

Among the control variables, club size (CSIZE) exhibits an
insignificant correlation with ROA (0.035, p > 0.05) and ROE
(-0.022, p > 0.05), suggesting limited direct effects on profitability.
Financial leverage (LEV) shows a weak positive relationship with
ROA (0.099, p > 0.05) and ROE (0.071, p > 0.05), implying that
leverage may not substantially enhance financial returns. Con-
versely, current assets (CATA) show a negative correlation with
ROA (-0.119, p < 0.05), suggesting that higher liquidity might
decrease profitability. In contrast, tangibility (TANG) exhibits a
positive correlation with ROA (0.118, p < 0.05), suggesting that
higher tangibility (fixed assets) might increase profitability.

Main effects. Table 5 shows the main effects of intellectual capital
on financial performance. The result highlights the critical role of
intellectual capital in enhancing profitability, while excessive
leverage and asset rigidity hinder financial performance. Intel-
lectual capital significantly improves financial performance.
Intellectual capital (VAIC) positively affects ROA (0.094,
p < 0.01) and ROE (0.278, p < 0.01), with human capital efficiency
(HCE) contributing to both ROA (0.028, p < 0.05) and ROE
(0.118, p < 0.01). Structural capital (SCE) and capital employed
efficiency (CEE) exhibit strong positive effects on ROA (0.057,
p < 0.01) and ROE (0.214, p < 0.01). Among control variables,
financial leverage (LEV) negatively impacts ROA (-0.074,

Table 2 Variables.

Variable Label Measurement

Dependent Variable
Financial Performance FP Measured using Return on Assets (ROA): Profit before tax / Total assets.
Independent Variable
Value-Added Intellectual Coefficient VAIC Sum of Human Capital Efficiency (HCE), Structural Capital Efficiency (SCE), and Capital Employed

Efficiency (CEE).
Human Capital Efficiency HCE Value Added (VA) / Human Capital (HC).
Structural Capital Efficiency SCE Structural Capital (SC) / Value Added (VA).
Capital Employed Efficiency CEE Value Added (VA) / Capital Employed (CE).
Mediating Variable
Financial Innovation FI Measured through inputs (R&D investments) and outputs (patents filed).
Innovation Input InnIn The ratio of R&D expenditure to operating revenue.
Innovation Output InnOut Natural logarithm of the number of patents filed in the current year + 1.

Variable Label Measurement

Control Variables
Club Size CSize Natural logarithm of total assets.
Financial Leverage Lev The ratio of total liabilities to total assets.
Tangibility TANG The ratio of fixed assets to total assets.
Club Age AGE Natural logarithm of Years since the club’s foundation.
Current Assets Ratio CATA The ratio of current assets to total assets.

Table 3 Descriptive statistics.

Variable Obs Mean Std. Dev. Min Max

ROA 350 −0.031 0.1 −0.244 0.094
ROE 350 −0.013 0.301 −0.7 0.513
NPM 350 −0.053 0.17 −0.4 0.157
VAIC 350 1.451 0.167 1.193 1.659
HCE 350 1.277 0.404 0.716 1.805
SCE 350 1.364 0.25 0.954 1.732
CEE 350 1.364 0.25 0.954 1.732
InnIn 350 0.025 0.022 0 0.101
InnOut 350 0.026 0.023 0 0.11
CSIZE 350 8.536 0.478 6.128 9.377
LEV 350 0.169 0.862 0.09 1.32
AGE 350 3.281 0.005 3.274 3.295
CATA 350 0.999 1.716 0.644 2.496
TANG 350 0.016 11.716 0.496 1.644
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p < 0.01). Still, it positively influences ROE (0.073, p < 0.05),
indicating professional football clubs with higher debt face lower
returns on assets but higher equity returns. Asset tangibility
(TANG) and liquidity (LATA) significantly reduce both ROA and
ROE, with TANG effects at (-0.258, p < 0.01) for ROA and
(-1.105, p < 0.01) for ROE. R2 value shows that VAIC explains
30% of the variation in ROA, suggesting a substantial impact of
intellectual capital on professional football clubs’ profitability. In
contrast, it only explains 10.7% of the variation in ROE, high-
lighting that intellectual capital influences shareholder returns
less than operational performance.

Table 6 presents the results of an OLS regression analysis
examining the impact of intellectual capital on financial
innovation, with InnIn (Innovation In) and InnOut (Innovation
Out) as independent variables. The findings suggest that
intellectual capital, particularly measured by VAIC (Value Added
Intellectual Coefficient), is positively and significantly associated
with both types of innovation (0.024, p < 0.01) for InnIn and
(0.030, p < 0.01) for InnOut, indicating that higher intellectual
capital enhances innovative capacity. Human Capital (HCE),
Structural Capital (SCE), and capital employed efficiency (CEE)
also exhibit positive effects, with significance at the 10% and 5%
levels. Control variables, such as Leverage (LEV), show a
consistent positive relationship with innovation, underscoring
its role in fostering innovation. However, club-specific character-
istics such as Club Age (AGE), Club Size (CSIZE), Liquidity
(LATA), and Tangibility (TANG) exhibit insignificant effects.
Intellectual Capital accounts for approximately 16% of the
variation in financial innovation, indicating moderate explanatory
power. These findings are consistent with previous studies in the
football industry (Guseva and Rogova 2016; Scafarto and
Dimitropoulos 2018), extending our understanding of these
relationships.

Table 7 presents OLS regression results investigating the
impact of innovation on financial performance. Financial
innovation (InnIn and InnOut) is positively and significantly
associated with financial performance; InnIn shows coefficients of
0.617 (p < 0.01) for ROA and 1.844 (p < 0.05) for ROE, while
InnOut has coefficients of 0.641 (p < 0.01) for ROA and 1.828
(p < 0.01) for ROE, indicating that innovation fosters profitability.
LEV (Leverage) negatively impacts performance, with coefficients
of -0.079 (p < 0.01) for both ROA and ROE, suggesting that
higher leverage diminishes profitability. Additionally, Liquidity
(LATA) and Tangibility (TANG) have significant negative effects
on both performance measures, with LATA coefficients of -0.305
(p < 0.01) and -0.303 (p < 0.01) for ROA and ROE, respectively.
TANG showing coefficients of -0.231 (p < 0.01) and -0.229
(p < 0.01). Financial innovation accounts for approximately 29%
of the variation in financial performance, indicating moderate
explanatory power. The significant positive effects of human
capital, structural capital, and capital employed efficiency on
financial performance align with the theoretical framework
of the resource-based view and dynamic capabilities theory
(Teece et al. 1997).

Mediation using the Sobel test. Table 8 shows that intellectual
capital (VAIC) has a direct positive effect on ROA (0.094,
p < 0.05), while financial innovation (InnIn) has a positive
influence on ROA (0.498, p < 0.05). The results indicate that
intellectual capital has a positive influence on innovation inputs
(0.024, p < 0.01). The mediation analysis in Table 7 reveals that
innovation (InnIn) partially mediates the relationship between
intellectual capital (VAIC) and financial performance (ROA). The
Sobel test in Table 8 indicates a statistically significant indirect
effect of 0.012 (p-value= 0.041), accounting for 12.8% of the totalT
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effect. This suggests that intellectual capital influences financial
performance through innovation, but the direct effect of VAIC on
ROA remains significant. According to Baron and Kenny’s
approach, this constitutes partial mediation, while Zhao, Lynch,
and Chen’s framework identifies it as complementary partial
mediation.

We conducted an analysis of innovation outputs to explore the
mediating role of innovation outputs on the relationship between
intellectual capital and financial performance, as shown in the
following Table 9. The findings indicate that intellectual capital
(VAIC) exerts a direct positive impact on ROA (0.094, p < 0.05),
while financial innovation (InnOut) significantly influences ROA
(0.518, p < 0.01). Additionally, intellectual capital positively affects
innovation outputs (0.030, p < 0.01). As shown in Table 10,
innovation outputs (InnOut) partially mediate the relationship

between intellectual capital (VAIC) and financial performance
(ROA). The Sobel test results in Table 11 confirm a significant
indirect effect of 0.015 (p-value= 0.02), representing 16% of the
total effect. This suggests that intellectual capital impacts financial
performance through innovation outputs, while the direct effect of
VAIC on ROA remains substantial. Based on Baron and Kenny’s
methodology, this represents partial mediation, whereas Zhao,
Lynch, and Chen’s approach classifies it as complementary partial
mediation.

Robustness check. We conducted a robustness check. We mea-
sured the financial innovation index using principal component
analysis (PCA), in addition to assessing financial performance
using the net profit margin (NPM) as an alternative measure,
which is consistent with methodological approaches in similar
studies (Pratama et al. 2020; Scafarto and Dimitropoulos 2018).
This approach enhances the validity of the findings by demon-
strating their consistency across different measurement techni-
ques. The results confirm the findings from the last mediation.
Table 12 indicates that intellectual capital (VAIC) directly
enhances NPM (0.559, p < 0.05) and significantly boosts the
innovation index (5.556, p < 0.01), with the innovation index also
exerting a positive influence on NPM (0.011, p < 0.10) aligns with

Table 7 Financial innovation and financial performance using the OLS method.

VAR ROA ROE

InnIn 0.617*** 1.844**
(2.855) (2.526)

InnOut 0.641*** 1.828***
(3.167) (2.671)

(2.855) (2.526)
CSIZE −0.019 −0.020 0.003 0.001

(−1.552) (−1.630) (0.070) (0.015)
LEV −0.079*** −0.079*** 0.060* 0.061*

(−8.185) (−8.213) (1.865) (1.879)
AGE −1.514 −1.440 1.339 1.584

(−1.383) (−1.321) (0.362) (0.430)
LATA −0.305*** −0.303*** −0.973*** −0.965***

(−3.547) (−3.536) (−3.348) (−3.327)
TANG −0.231*** −0.229*** −1.027*** −1.019***

(−2.630) (−2.617) (−3.460) (−3.441)
Year FE Included Included Included Included
Constant 5.418 5.177 −3.474 −4.272

(1.495) (1.435) (-0.284) (-0.350)
Observations 350 350 350 350
R-squared 0.293 0.297 0.101 0.103

t-statistics are in parentheses. *p < 0.01, **p < 0.05, ***p < 0.1.

Table 8 Mediation analysis for innovation inputs.

VAR ROA InnIn

InnIn 0.498**
(2.456)

VAIC 0.082*** 0.094** 0.024***
(2.886) 3.280 3.660

CSIZE −0.0175 −0.015 0.005
(−1.487) −1.280 1.640

LEV −0.0766*** −0.074*** 0.004*
(−6.780) −6.680 1.870

AGE −1.414 −1.211 0.407
(−1.360) −1.140 1.230

LATA −0.336** −0.328** 0.017
(−2.435) −2.400 0.810

TANG −0.264* −0.258* 0.013
Year FE Included Included Included
Constant 4.995 −1.850 0.600

(1.448) 4.294 −1.406
Observations 350 350 350
R-squared 0.310 0.299 0.101

Robust t-statistics in parentheses: ***p < 0.01, **p < 0.05, *p < 0.1.

Table 9 Sobel Z tests for innovation inputs.

Model/Dependent variable ESGP

Estimates Sobel Aroian Goodman
Indirect effect 0.012 0.012 0.012
Std. Err. 0.006 0.006 0.006

z-value 2.040 1.990 2.095
p-value 0.041 0.047 0.036
Indirect effect/Total effect 0.012/0.094= 0.128
Indirect /Direct effect 0.012/ 0.080= 0.15
Baron and Kenny’s approach The mediation is partial.
Zhao, Lynch, and Chen’s approach Complementary Partial

mediation
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the work of (López and Ratkai 2024; Morrow 2013), who
emphasized the importance of financial innovation in improving
club performance.

The innovation index (Innova) partially mediates the
VAIC–NPM relationship, as indicated by the Sobel test (indirect
effect = 0.059, p= 0.082), which accounts for 10.6% of the total
effect, as presented in Table 13. This finding is particularly
relevant in professional football clubs, where rapid technological
advancements and changing regulatory environments necessitate
continuous innovation (Dimitropoulos and Scafarto 2021; Lardo
et al. 2017).

These findings suggest that intellectual capital has a direct and
indirect impact on financial performance, via the innovation
index, consistent with partial mediation as proposed by Baron
and Kenny and complementary partial mediation as suggested by
Zhao, Lynch, and Chen. This multifaceted confirmation of the
relationships between intellectual capital, innovation, and finan-
cial performance underscores the importance of these factors in
the strategic management of professional football clubs.

Conclusion and policy recommendation
This study contributes to the existing literature by examining the
impact of intellectual capital on financial performance in Eur-
opean professional football clubs and investigating the mediating
role of financial innovation. Using the Value Added Intellectual
Coefficient (VAIC) model to measure intellectual capital com-
ponents, the research finds that intellectual capital has a positive
impact on both financial performance and innovation in Eur-
opean Professional Football Clubs. Financial innovation also
positively influences financial performance and mediates the
relationship between intellectual capital and financial perfor-
mance. The results suggest that clubs should prioritise developing
and managing their intellectual capital components, including
investing in human capital, improving structural capital, and
optimising the efficiency of capital employed. Additionally, clubs
should recognise the importance of financial innovation as a
driver of long-term value creation and implement robust inno-
vation management practices. The study underscores the
importance of intangible assets and innovative financial practices
in driving financial success in the football industry, with impli-
cations for clubs, stakeholders, and regulators.

While this study provides valuable insights into the relation-
ships between intellectual capital, financial innovation, and
financial performance in European Professional football clubs, it
has limitations. The focus on European Professional clubs may
limit the generalizability of findings to other leagues or sports;
future research could explore these relationships across European
leagues or continents to examine cross-cultural variations.
Additionally, the study primarily focuses on quantifiable aspects
of performance, leaving qualitative aspects such as sporting

Table 12 Mediating analysis using the robustness test.

VAR NPM Innova

Innov 0.011*
(1.920)

VAIC_2 0.500*** 0.559** 5.556***
(2.882) (3.210) (4.130)

CSIZE −0.0284 −0.025 0.283*
(−1.417) (−1.280) (1.660)

LEV −0.119*** −0.115*** 0.341**
(−6.695) (−6.630) (2.270)

AGE −3.482** −3.391* 8.544
(−2.024) (−1.950) (0.420)

LATA −0.496** −0.483** 1.273
(−2.400) (−2.360) (0.980)

TANG −0.386* −0.376* 0.955
(−1.834) (−1.800) (0.720)

Year FE Included Included Included
Constant 12.09** 11.738** −3.730

(2.120) (2.040) (−0.490)
Observations 350 350 350
R-squared 0.262 0.254 0.080

t-statistics are in parentheses. *p < 0.01, **p 0.05, ***p < 0.1.

Table 13 Sobel Z tests for robustness check.

Model/Dependent variable ESGP

Estimates Sobel Aroian Goodman
Indirect effect 0.059 0.059 0.059
Std. Err. 0.034 0.035 0.033
z-value 1.742 1.701 1.785
p-value 0.082 0.089 0.074
Indirect effect/Total effect 0.059/0.559= 0.106
Indirect /Direct effect 0.059/ 0.500= 0.118
Baron and Kenny’s approach The mediation is partial.
Zhao, Lynch, and Chen’s approach Complementary Partial

mediation

Table 11 Sobel Z tests for innovation outputs.

Model/Dependent variable ESGP

Estimates Sobel Aroian Goodman
Indirect effect 0.015 0.015 0.015
Std. Err. 0.007 0.007 0.007
z-value 2.310 2.265 2.358
p-value 0.02 0.024 0.018
Indirect effect/Total effect 0.015/0.094= 0.160
Indirect /Direct effect 0.015/ 0.079= 0.190
Baron and Kenny’s approach The mediation is partial.
Zhao, Lynch, and Chen’s approach Complementary Partial

mediation

Table 10 Mediation analysis for innovation outputs.

VAR ROA InnOut

InnOut 0.518***
(2.785)

VAIC 0.079*** 0.094** 0.030***
(2.755) 3.280 4.140

CSIZE −0.0183 −0.015 0.006**
(−1.552) −1.280 1.990

LEV −0.0767*** −0.074*** 0.004*
(−6.785) −6.680 1.830

AGE −1.356 −1.211 0.280
(−1.310) −1.140 0.820

LATA −0.333** −0.328** 0.010
(−2.411) −2.400 0.490

TANG −0.261* −0.258* 0.006
(−1.856) −1.850 0.300

Constant 4.812 4.294 −0.999
(1.401) 1.220 −0.890

Observations 350 350 350
R-squared 0.313 0.300 0.120

t-statistics are in parentheses. *p < 0.01, **p < 0.05, ***p < 0.1.
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success or brand value underexplored. Future studies could
incorporate alternative performance indicators or investigate
other mediating factors, such as corporate governance or com-
petitive intensity. The study’s cross-sectional design limits its
ability to capture long-term dynamics; longitudinal research
could provide deeper insights into trends and external influences.
Furthermore, the linear relationships tested here may overlook
potential non-linear effects or diminishing returns of intellectual
capital on financial performance. These limitations present
opportunities for future research to further enhance our under-
standing of how intellectual capital and financial innovation
contribute to sustainable success in professional football clubs.

Data availability
The data used to support the findings of this study are available
from the corresponding author upon request.
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