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ABSTRACT

Motivation: The valuation of football players represents a critical challenge at the
intersection of sport economics, finance, and management. Despite the central role of
transfer fees and market values in shaping club strategies and financial sustainability,
literature still lacks a unified framework and consistent methodological standards.
This thesis aims to bridge this gap by systematically reviewing theoretical and
empirical approaches, providing insights into how player valuation can be better
understood and applied in both academic and managerial contexts.

Thesis purpose: The purpose of this thesis is to critically review and analyze the
theoretical and empirical approaches to football player valuation, with the aim of
identifying methodological trends, limitations, and providing guidance for more
consistent and practical applications

Objectives:

Objectives

Method/Tool

To provide a structured overview of the theoretical foundations of

player valuation (use value, market value, transfer fee).

Literature review of economic and

financial theories applied to sports.

To analyze the main empirical determinants of football players’

valuation (individual, collective, external, and market factors).

Systematic literature review (PRISMA
methodology).

To assess the role of market platforms and proxies (e.g.,

Transfermarkt) in valuation practices.

Critical analysis of secondary data and

methodological critiques.

To evaluate the influence of regulatory bodies, especially UEFA

and Financial Fair Play, on player valuation dynamics.

Review of institutional and regulatory

literature.

To identify research gaps and propose guidelines for more

consistent and applicable valuation models.

Comparative synthesis of findings across

studies.

The valuation of football players remains a complex and unresolved issue within sports
economics, finance, and management. As the football industry becomes increasingly
financialized, understanding how player value is created and measured has become crucial for
both research and managerial practice. This thesis systematically reviews the main theoretical
and empirical approaches to player valuation to integrate fragmented perspectives and build
a coherent framework. It examines the concepts of use value, market value, and transfer fee,
linking them to economic, financial, and managerial theories such as signaling, bargaining,
and business valuation. Using the PRISMA methodology, the study identifies key
determinants of player valuation, including individual performance, team context, and market
dynamics, and concludes by outlining major research gaps and proposing guidelines to
improve the rigor and applicability of future valuation models in football.
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1| INTRODUCTION

In recent decades, football has undergone a profound transformation, evolving from a
predominantly social and sporting phenomenon rooted in local communities into a
fully-fledged global industry. Several factors have driven this evolution, including the
growing internationalization of competitions, the entry of new financial actors, and,
above all, the explosion of broadcasting rights. The advent of pay-TV and competition
among private broadcasters have turned audiovisual rights into the primary source of
revenue for European clubs, ensuring substantial and stable income streams while
simultaneously increasing their economic dependence on such flows. At the same
time, the landmark Bosman ruling of the European Court of Justice in 1995 granted
players freedom of movement at the end of their contracts, revolutionizing the football
labor market and significantly strengthening players’ bargaining power. Together,
these two developments have served as the main drivers of an industrialization process
that has transformed football into a highly complex economic and financial sector.

Within this context, the transfer market has acquired unprecedented importance.
Transfers are no longer occasional episodes in a club’s sporting life but rather one of
the cornerstones of the global football economy. According to FIFA (2023),
international transfers alone generated approximately €6.5 billion in 2022, while in
the top European leagues the book value of intangible assets related to players had
already exceeded €10 billion by 2018 (Hoey et al., 2021). Players and their contracts
have thus become the principal assets of football clubs, decisively shaping both
financial accounts and sporting performance. Consequently, transfer market
management must be regarded as a strategic activity comparable to capital
investments in other industries.

However, the growing centrality of the transfer market is accompanied by a
fundamental problem: the lack of transparency in the mechanisms used to evaluate
players. Unlike other financial assets, for which regulated markets and shared
valuation standards exist, the value of football players remains ambiguous and elusive.
As highlighted by Franceschi et al. (2024a; 2024b), the literature generally
distinguishes between at least three different dimensions: the transfer fee, i.e., the
actual price paid in a specific negotiation; the market value, defined as the estimated
price a player would command under standard market conditions; and the use value,
referring to the player’s direct contribution to a team’s sporting performance.
Although related, these three dimensions do not coincide, thereby generating
significant heterogeneity in valuations.
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This difficulty is further exacerbated by the proliferation of heterogeneous valuation
tools. In recent years, methodologies have emerged from digital platforms such as
Transfermarkt, independent observatories such as the CIES Football Observatory, and
consultancy firms such as KPMG. These instruments have had the merit of making
player valuations more accessible, fueling public debate and, in some cases,
supporting official negotiations. Nevertheless, their methodological foundations
remain controversial. The result is a fragmented landscape in which outcomes are
often difficult to compare and of limited managerial applicability (Herm et al., 2014;
Miiller et al., 2017; Ackermann & Follert, 2018).

The lack of conceptual clarity and empirical robustness carry significant practical
implications. On the one hand, clubs are compelled to make multimillion-euro
strategic decisions (purchases, sales, contract renewals) based on estimates that are
often unverifiable. On the other hand, regulatory bodies face challenges in ensuring
transparency and competitive balance, as illustrated by the recent Italian case of
“capital gains” (plusvalenze), where sports authorities contested alleged
manipulations of transfer values for accounting purposes (Neri et al., 2021). Against
this backdrop, the need for a more rigorous and standardized approach to player
valuation becomes evident.

This thesis positions itself within this debate with a dual objective. First, it seeks to
provide a critical synthesis of the economic and financial literature on football player
valuation, comparing the main theoretical and empirical approaches as well as the
tools used in both academic and professional settings. Second, it aims to identify
which quantitative methodologies appear most robust and useful for decision-makers
in modern football, namely analysts, scouts, coaches, and executives. By combining
these two perspectives, the thesis aspires to bridge the gap between academic research
and managerial practice, contributing to the development of more coherent,
transparent, and comparable valuation criteria. In doing so, it seeks to provide insights
not only into the scientific debate but also to the managerial and regulatory domains,
in a sector where the accurate determination of player value is an essential condition
for both economic sustainability and sporting competitiveness.
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2 | LITERATURE REVIEW

2.1 | Origins and Developments of the Literature on Football
Player Valuation

The academic study of football player valuation is relatively recent, situated at the
intersection of sports economics, accounting, and corporate finance. The earliest
attempts to conceptualize the economic value of players can be traced back to the
framework of Human Resource Accounting (HRA), developed in the 1960s and
1970s as a branch of managerial accounting. HRA arose from the need to overcome
the limitations of traditional accounting, which was unable to capture and represent in
financial statements the economic contribution of human resources, treated at the time
merely as costs rather than assets (Flamholtz, 1974).

Within this field, Dobbins and Trussell (1975) were among the first to explore the
possibility of extending HRA principles to the football industry. In their work,
footballers were conceptualized as “specific” human capital, intangible resources
capable of generating a stream of future economic benefits for the club. Their proposal
consisted of applying valuation methods analogous to those used for tangible
investments, such as historical cost or net present value, aimed at recognizing players
as capitalized assets in clubs’ financial statements.

A year later, Trussell (1976) advanced this paradigm further by examining the
accounting treatment of registration rights, i.e., the contractual rights binding a player
to a club. This contribution proved particularly significant, as it introduced a notion
that would become central in later decades: the idea that a player’s economic value
derives not only from his sporting performance but also from the legal negotiability
of his contract.

Although experimental in nature and limited by historical context, these early studies
had two fundamental implications:

o Transposition of corporate language into sport: players began to be
conceptualized as resources to be managed, evaluated, and optimized.

o Introduction of the concept of the “sporting intangible”: anticipating
today’s debates on the appropriate accounting treatment of footballers as
intangible assets in club balance sheets (Pavlovic et al., 2014; Campa, 2021).

The 1970s thus represent the embryonic phase of literature on football player
valuation: a time when football had not yet assumed its current industrial dimensions.
The pioneering contributions of Dobbins and Trussell laid the theoretical groundwork



Data Driven Football Player Valuation - 2 | LITERATURE REVIEW

for a debate that would gain increasing relevance with the expansion of the transfer
market and the progressive financialization of the sector.

In the 1990s, the debate received a decisive boost from two structural events: the 1995
Bosman ruling and the liberalization of broadcasting rights.

2.1.1 | The Bosman Ruling

The Union Royale Belges des Sociétés de Football Association and Others v.
Bosman and Others (C-415/93) judgment, delivered by the Court of Justice of
the European Union in December 1995, marked a historic turning point in the
functioning of the football labor market. Prior to this decision, players,even
after the expiration of their contracts with their clubs,could only transfer to a
new team if a compensation fee was paid to their former club. The Bosman
ruling declared this practice incompatible with the EU principle of free
movement of workers, establishing that a professional footballer is free to sign
with another club at the end of his contract without any form of indemnity.

The economic implications of this rule were profound. On the one hand,
players gained significantly greater bargaining power, allowing them to
negotiate with greater freedom and often secure higher salaries. On the other
hand, clubs were forced to adapt their human resource management strategies
by relying on longer-term contracts and initiating renewal negotiations well in
advance, in order to avoid losing their assets on a free transfer (Buraimo et al.,
2015).

Overall, the Bosman ruling has been interpreted as the starting point of a
deregulation process in the football labor market, one that accelerated the
international mobility of players and fostered the exponential growth of the
transfer market (Brocard & Lepetit, 2018).

2.1.2 | The Growth of Broadcasting Rights and the
Financialization of Football

Parallel to the Bosman ruling, a second factor that revolutionized the
economics of football was the progressive commercialization and
liberalization of broadcasting rights. During the 1990s, with the advent of pay-
TV and increasing competition among private broadcasters, audiovisual rights
became the primary source of revenue for European clubs. In leagues such as
the English Premier League, the centralization of rights sales and multi-
billion-dollar agreements with international broadcasters generated an
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unprecedented surge in overall revenues, establishing a model later replicated
across other competitions.

The role of broadcasting rights proved to be twofold. First, they provided clubs
with substantial financial resources to reinvest in strengthening their squads,
thereby fueling the spiral of rising wages and transfer fees. Second, they
increased the clubs’ economic dependence on these revenues, amplifying the
sector’s volatility and exposing it to external shocks, as demonstrated by the

2020 pandemic crisis, which led to a temporary collapse in broadcasting
income (UEFA, 2021).
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Figure 1. Modelling of the current European football market, Source: Ruberti (2022).

The subsequent literature developed along two main directions. A first strand of an
accounting and regulatory nature, focused on how players’ multi-year contractual
rights should be recorded in club financial statements, highlighting regulatory
differences and issues of transparency (Pavlovic et al., 2014; Campa, 2021; Maroun
et al., 2022). Within this perspective, the valuation of footballers is assimilated to that
of other intangible assets, with particular attention to compliance with international
accounting standards and the implications for financial accountability.

In parallel, a second, more economic-financial strand emphasized the determination
of transfer prices and the factors influencing them. Beginning with the pioneering

11



Data Driven Football Player Valuation - 2 | LITERATURE REVIEW

studies of Carmichael and Thomas (1993) and Dobson et al. (2000), numerous authors
have identified the econometric determinants of players’ market value, analyzing
variables such as age, position, performance statistics, contract length, popularity, and
participation in international competitions. Over time, this literature has expanded to
include more sophisticated approaches, ranging from traditional regression models to
advanced machine learning techniques (Aydemir et al., 2022).

A crucial role in the development of the debate has also been played by market
valuation platforms, most notably Transfermarkt. Originating as a community-
driven website, the platform gradually established itself as one of the leading data
sources for both researchers and industry practitioners, providing estimated values
based on a “wisdom of crowds” approach (Herm et al., 2014; Coates & Parshakov,
2022). Although these estimates have often been criticized for their subjectivity and
lack of methodological transparency (Ackermann & Follert, 2018), their widespread
use has had the merit of stimulating broader scientific reflection on the distinction
between market value and use value (Franceschi et al., 2024a).

In recent years, the literature has thus consolidated into an autonomous stream within
sports economics, as evidenced by systematic reviews such as Serna Rodriguez (2019)
and Franceschi (2024b). These works have highlighted the exponential growth of
scientific output on the topic and the progressive diversification of methodologies,
while at the same time emphasizing the absence of a unanimous consensus on the
definition and measurement of football players’ value.

The evolution of literature mirrors the evolution of football itself as an industry: from
an initial focus on the accounting of sporting rights to a broader vision integrating
economics, management, finance, and data science. Nonetheless, conceptual and
methodological challenges remain unresolved, thereby justifying the need for further
investigation, precisely the object of this thesis.

2.2 | Theoretical Approaches to Player Valuation

The economic valuation of football players cannot be reduced to mere empirical
exercise based on econometric regressions or predictive algorithms. Rather, it is
rooted in a broader theoretical debate concerning the very nature of economic value.
The tradition of political economy, from the classical dualism between use value and
exchange value formulated by Smith and Ricardo, to the subjective theory of value
developed by the marginalist economists (Menger, Jevons, Walras), laid the
foundations for understanding value not as a fixed attribute of an object, but as the
outcome of perceptions, preferences, and conditions of exchange. In recent years, this
theoretical framework has been revisited in an applied form within the football

12
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context, with the aim of clarifying the dimensions that constitute player evaluation
and adapting them to a global market marked by growing complexity.

Contemporary literature emphasizes the subjective and dynamic nature of player
value. It is not a single, objective variable, but rather the product of an interpretive
and negotiated process among multiple stakeholders (clubs, agents, media, fans,
sponsors), each of whom assigns different weights to technical, contractual, and
reputational factors. Alongside sporting performance indicators (goals, assists,
minutes played), intangible elements such as media visibility, social media popularity,
commercial appeal, and perceived career potential have become increasingly
significant (Hofmann et al., 2021; Franck & Niiesch, 2012). This explains why two
players with comparable technical-tactical attributes may be valued very differently
depending on the competitive environment in which they operate and the perceptions
they generate in the market (Poli, Besson & Ravenel, 2022).

A central aspect of the theoretical debate concerns the distinction between estimated
value (market value) and the actual price paid (transfer fee). As highlighted by several
studies, market value constitutes a forward-looking, comparative measure, useful for
benchmarking and strategic planning, but it does not necessarily align with observed
transaction prices (Coates & Parshakov, 2022; Pantuso & Hvattum, 2019). Transfer
fees, by contrast, reflect the outcome of a negotiation shaped by contractual
conditions, market timing, and the relative bargaining power of clubs, thereby
underscoring the structural gap between theoretical estimates and actual exchange
prices.

The existence of this gap has stimulated the emergence of hybrid approaches, which
combine theoretical and methodological elements to better capture the
multidimensionality of player value. Analyses inspired by the subjective theory of
value, for instance, attempt to formalize the categories of use value and market value,
while simultaneously questioning the validity of platforms such as Transfermarkt as
universal benchmarks.

2.2.1 | Use value, Market value and Transfer fee

Use Value

The concept of use value refers to the technical, tactical, and sporting
contribution that a football player provides to the team holding his contractual
rights. It is an inherently internal notion, measurable through a wide range of
performance indicators: goals scored, assists provided, minutes played,
passing accuracy, defensive capabilities, versatility in performing multiple
roles, as well as qualitative dimensions such as locker-room leadership or
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impact on team cohesion. From an economic-financial perspective, use value
can be interpreted as the marginal productivity of human capital (Scelles et al.,
2016), namely the ability of an individual player to increase the likelihood of
achieving significant sporting objectives such as qualification for European
competitions (Champions League, Europa League) or the conquest of national
and international titles. What makes use value peculiar is its non-
transferability in market terms: a player may be crucial to a club’s tactical
system and sporting balance without this internal contribution being
automatically reflected in a corresponding monetary valuation. In other words,
use value is strictly situational and context dependent.

Market Value

The market value represents a theoretical and prospective measure, attempting
to capture the price a player might reasonably reach under standard market
conditions. Unlike the transfer fee, it is not the outcome of an actual transaction
but a modeled estimate, derived from a mix of objective and subjective
variables. It can originate from econometric models (Campa, 2022), statistical
analyses of performance and contractual characteristics, or assessments
provided by specialized platforms such as Transfermarkt, the CIES Football
Observatory, or KPMG Football Benchmark. Market value integrates
quantitative factors (age, position, contract length, technical performance)
with qualitative and reputational dimensions, such as media visibility, social
media following, or hype generated among fans and sponsors. In this sense, it
represents a synthesis of market expectations rather than an accurate forecast
of actual transfer fees. Its primary function is comparative and informative: it
allows benchmarking across players, teams, and leagues, and supports
strategic investment decisions. Nonetheless, it remains an “imperfect”
indicator, often diverging significantly from the actual amounts paid in real
transfer negotiations.

Transfer Fee

The transfer fee represents the actual exchange value, namely the amount paid
by a purchasing club to a selling club to acquire the contractual rights of a
player still under contract. It is therefore a concrete, historical figure reflecting
the outcome of a specific negotiation, heavily shaped by contingent factors:
contractual conditions (remaining duration, release clauses, bonuses or add-
ons), player age, urgency of the involved parties, agents’ influence, as well as
supply and demand dynamics at a given market moment (Campa, 2022).
Unlike use value, which measures sporting contribution, and market value,
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which constitutes a theoretical estimate, the transfer fee incorporates
negotiation dynamics, informational asymmetries, and even emotional
elements linked to inter-club competition. This explains why transfer fees
often appear disproportionate to a player’s actual sporting utility. A
paradigmatic case is Neymar’s 2017 transfer to Paris Saint-Germain for €222
million: a figure that reflected not only his sporting value but, above all, his
commercial and media potential in terms of global attractiveness, sponsor
revenues, and the strengthening of the club’s international brand (Hofmann et

al., 2021).
Table 1. Conceptual distinction between use value, market value, and transfer fee in football player
valuation:
Market
Use Value Transfer Fee
Value e
Estimated .
On-field . Actual price
o price under .
. contribution, paid in a
Definition . standard
sporting transfer
utili market transaction
y conditions
. Historical,
Internal, Prospective, .
Nature .. negotiation-
sport-based predictive .
driven
Age, stats, Contract
Performance, g
R . contract, clauses,
Key Drivers tactics, team .
it popularity, demand/supply,
potential agents, timing
Diverges
Hard to B Often
monetize from real disproportionate
.. ze,
Limits context fees, to : oftin
Xt- .
influenced P J
dependent value
by hype

The direct consequence is that the value of a football player cannot be regarded as an
objective and stable quantity, but rather as the outcome of an unstable balance between
sporting performance, economic-financial expectations, and market dynamics. This
plurality of perspectives explains why the literature on player valuation appears highly
fragmented and lacks consolidated consensus on the definition of “value” and on the
most appropriate measurement tools. For clubs and regulators, this results in
significant difficulties in translating academic evidence into operational practices,
thereby confirming the urgency of establishing a clear and shared conceptual
framework.
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2.3 | Managerial and Financial Approaches

In addition to the economic tradition, the literature on player valuation has drawn upon
various managerial and financial theories to interpret the dynamics of the football
transfer market.

2.3.1 Signaling theory and Superstar effect

Signaling theory (Spence, 1973) originated in economics to explain how
individuals or organizations transmit signals to the market in order to reduce
information asymmetry. In the football context, players and their clubs employ
different forms of “signals” to communicate a player’s value to potential
buyers. These signals may be endogenous, stemming from on-field
performance (goals, assists, minutes played, international appearances), or
exogenous, linked to more indirect factors such as participation in prestigious
competitions (Champions League, World Cup) or recognition through
individual awards (Ballon d’Or, “Best Young Player”).

The strength of such signals lies in the fact that, although they do not guarantee
future performance, they strongly shape market expectations, increasing the
likelihood that a player will be perceived as a high-value asset. For instance, a
national team call-up or a breakout performance in an international tournament
can significantly raise a player’s estimated market value, even if based on
limited evidence (Coates & Parshakov, 2022).

Closely related to signaling theory is the concept of the superstar effect,
introduced by Adler (1985) and later applied to football by Franck and Niiesch
(2012). According to this perspective, in markets characterized by high media
exposure such as football, a small number of individuals can capture a
disproportionate share of attention, revenues, and thus economic value,
regardless of objective differences in performance. A football “superstar” is
therefore valued not only for sporting utility, but also for the ability to attract
sponsors, expand the club’s global following, and generate commercial
revenues (merchandising, ticket sales, broadcasting audiences).

A paradigmatic example can be found in transfers involving players such as
Cristiano Ronaldo, Lionel Messi, or Neymar: the economic value attributed to
these athletes extends well beyond their sporting output, incorporating the
global brand dimension they embody. Recent studies have shown that the
market value of superstars is strongly correlated not only with their
performance, but also with their number of social media followers and media
impact (Hofmann et al., 2021).
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Taken together, signaling theory and the superstar effect help explain two key
phenomena in player valuation:

o Why market values are often shaped more by perceived or expected
factors than by purely objective data.

o Why economic value tends to be concentrated on a small number of
players, leading to a polarized market structure.

2.3.2 | Bargaining Theory and the Transfer Market

One of the most influential contributions in the economics of football is
represented by the work of Carmichael and Thomas (1993), who introduced
the perspective of bargaining theory to explain the formation of transfer fees.
From this standpoint, the transfer fee is not the direct expression of an
objective or intrinsic value of the player, but rather the outcome of a
negotiation process between the selling and the buying club, mediated by
contractual conditions and the relative bargaining power of the parties
involved.

The model proposed by Carmichael and Thomas is based on several key
assumptions:

o The player’s contract constitutes the tradable asset, and its remaining
duration is a crucial determinant of the selling club’s bargaining
power. The longer the contractual horizon, the stronger the club’s
ability to demand a higher price.

o The buying club evaluates the player not only in terms of expected
sporting contribution (use value) but also according to the scarcity of
alternatives on the market and the urgency to strengthen specific
positions within the squad.

o The player and their agents can influence negotiations through wage
demands, contractual clauses, or even the threat of refusing a transfer,
thereby affecting the distribution of the surplus generated by the
transaction.

From this perspective, the transfer fee reflects an equilibrium of forces shaped
simultaneously by contractual constraints, market conditions, and strategic
factors. Consequently, the market value, understood as a theoretical estimate
of a “fair” price, does not necessarily coincide with the negotiated outcome,
but rather serves as a benchmark around which both parties seek to maximize
their respective interests.

17
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This framework is particularly useful in explaining the frequent deviations
between estimated values and observed transfer fees. For example:

o A player with an expiring contract will typically command a lower
transfer fee than both their use value and their estimated market value,
since the selling club risks losing them on free transfer.

o Conversely, a young talent under a long-term contract may be valued
above their sporting metrics, given the strong bargaining position of
the selling club.

o “Bidding wars” between multiple buyers often push prices well beyond
ex-ante estimates.

o Bargaining theory thus introduces a dynamic and relational dimension
to player valuation, highlighting how transfer fees are not merely
reflections of a player’s qualities, but rather the product of a strategic
interaction among actors with divergent interests and asymmetric
contractual resources. This perspective remains a fundamental
reference for understanding the structurally imperfect and negotiation-
driven nature of the football transfer market.

2.3.3 | Property Rights and Contractual Rights Theory

Another crucial theoretical approach to understanding football player
valuation is grounded in property rights theory, originally introduced by
Demsetz (1967) and later adapted to the sporting context by authors such as
Brocard & Cavagnac (2017). According to this perspective, players are not
valued as individuals in a strict sense, but rather through the registration rights
that clubs hold over them.

From this standpoint, what is exchanged in the transfer market is not the
player’s intrinsic “human” or sporting value, but a bundle of legal and
economic rights that grant the acquiring club the ability to exploit the player’s
technical, commercial, and image potential for the duration of the contract.
The player’s contract, often treated as an intangible asset in accounting
practices (Campa, 2021; Risaliti & Verona, 2013), thus becomes the true
object of valuation and transaction.

The negotiability of registration rights lies at the core of this mechanism:

o The value depends on residual contract duration, release clauses, and
the degree of transfer flexibility.

18
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o The selling club exercises its property rights by demanding
compensation to relinquish them, while the buying club pays to
appropriate the future opportunities tied to the athlete.

o The player, while retaining personal rights, is not directly the object of
the transaction, but rather an active party within a system of
transferable contractual rights.

This theoretical framework allows transfer fees to be interpreted as the
exchange price of a negotiable intangible asset, not dissimilar, at least from a
corporate finance perspective, to patents, licenses, or commercial exploitation
rights. Nevertheless, the specificity of football lies in the high degree of
uncertainty (future performance, injuries, tactical adaptation) and in the
externalities related to image and marketing, which make valuation
particularly complex (Brocard & Lepetit, 2018).

By shifting the focus from valuing the player as human capital to valuing the
contract as an intangible asset, the property rights approach has significant
implications not only for determining transfer fees but also for the financial
and accounting representation of football clubs. It fuels the ongoing debate
over whether players’ rights should be systematically treated as intangible
assets on clubs’ balance sheets (Maroun et al., 2022).

2.3.4 | Business Valuation Theory

Another theoretical approach to player valuation derives from business
valuation theory, systematized by Matschke & Brosel (2021). This framework
transfers the principles of corporate finance to the football context, treating
players as genuine investment projects capable of generating future returns.
The central idea is that the acquisition of a player can be assimilated to a capital
investment, whose value depends on the ability to produce both economic and
sporting benefits over the contractual horizon.

From this perspective, the value of a footballer extends beyond his immediate
technical and tactical contribution and unfolds across several interconnected
dimensions:

o Direct sporting returns: individual performances that increase the
probability of victories, qualification for international competitions,
and the winning of trophies (Scelles et al., 2016).
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o Indirect economic returns: growth in revenues from UEFA/FIFA prize
money, higher matchday income, and broadcasting rights associated
with improved sporting performance.

o Brand enhancement: the player’s capacity to boost the club’s
commercial appeal through merchandising, sponsorships, and global
fan engagement (Franck & Niiesch, 2012; Hofmann et al., 2021).

o Resale option value: the possibility that the player’s market worth
appreciates over time, generating an economic surplus upon a future
transfer (Leifheit & Follert, 2021).

In this logic, player valuation takes on features very similar to those of
corporate or project valuation: it involves estimating expected future streams
of utility, discounting them, and comparing them with the costs incurred for
acquisition and contractual management (salary, agent commissions,
bonuses). This approach is thus linked to classical corporate finance methods
such as discounted cash flow (DCF) analysis, albeit adapted to the specificities
of football, where expected flows are highly uncertain and largely dependent
on sporting outcomes and exogenous factors (Hill, Skinner, & Grosman,
2025).

The application of business valuation theory enables clubs to adopt a more
managerial and strategic perspective. The main challenge lies in the
quantification of intangible components (media visibility, brand impact,
commercial returns), which are not always easily translatable into reliable
estimates.

Table 2. Theoretical and managerial approaches to player valuation:

Theory Core Idea Key References
ignali Pl 1 fl
Signaling & ayer value reflects . Spence (1973); Franck &
Superstar performance, reputation Niiesch (2012)
effect and enhanced by visibility.
Bargaining & Transfer fees result from
transfer negotiation, contract terms Carmichael & Thomas (1993)
market and bargaining power.
P - luati 1
roperty Va Pathn concerns tradable Demsetz (1967); Brocard &
contractual registration rights rather
. . Cavagnac (2017)
rights than the player himself.
Corporate Players are treated as Matschke & Brosel (2021);

valuation

investments

Leitheit & Follert (2021)
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2.4 | SINTHESYS AND RESEARCH GAPS

The review of theoretical approaches highlights how the issue of player valuation lies
at the center of a broad, multifaceted, and intrinsically interdisciplinary debate, in
which economic, managerial, accounting, and statistical perspectives intersect.
However, despite the richness of contributions, several unresolved critical issues
clearly emerge, limiting the possibility of reaching a coherent and shared
methodological framework.

These research gaps manifest both on a conceptual level, with the persistent ambiguity
between notions of value and price, and on an applied level, where the diversity of
methods and metrics employed makes it difficult to compare studies and reduces the
transferability of results to managerial practice.

This very heterogeneity explains why player valuation continues to be a complex and
contested field, lacking a dominant paradigm and instead characterized by parallel
approaches that struggle to engage in dialogue with one another.

2.4.1 | Confusion Between Value and Price

One of the main limitations in the literature on player valuation lies in the
persistent confusion between two distinct but interconnected concepts: value
and price. While in corporate finance this distinction is well established,with
value representing a theoretical or estimated measure and price denoting the
outcome of an actual transaction in a specific market,in football this boundary
tends to blur, due to the complexity of the context and the peculiar nature of
the “assets” involved.

The literature shows how this confusion leads to interpretative errors. Some
studies employ transfer fees as proxies for the economic value of players,
overlooking the fact that such figures may be distorted by factors exogenous
to sporting performance (e.g., political pressures, marketing strategies,
accounting maneuvers for capital gains). Others, conversely, treat market
value as a reliable and universal indicator, ignoring that it does not necessarily
reflect what a club is willing to pay in a specific negotiation (Franceschi et al.,
2023).

This ambiguity generates significant consequences:

o At the scientific level, it reduces the comparability of results and
hampers the development of robust predictive models.
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o At the practical level, it risks leading clubs, analysts, and investors to
irrational decisions, based on misleading or decontextualized metrics.

The challenge for future research is therefore to operationally clarify these
categories, by developing indicators that distinctly separate “estimated value”
from “actual price,” and by analyzing how these two dimensions interact
without conflating them. Only in this way will it be possible to enhance both
the methodological soundness of studies and their transferability to managerial
practice.

2.4.2 | Difficulties in Applying Pure Financial Models

Another limitation in the literature concerns the application of traditional
corporate finance tools to player valuation, particularly models based on the
Discounted Cash Flow (DCF) approach. In theory, treating players as
“investments” capable of generating future returns would allow their net
present value to be estimated, following the same methodology used for firms
or intangible assets (Leifheit & Follert, 2021). However, when this paradigm
is applied to the football context, structural limitations emerge that
significantly reduce its validity.

The first obstacle lies in the measurability of cash flows attributable to an
individual player. Unlike an industrial project or a standalone brand, a player’s
economic contribution cannot be easily isolated, since sporting outcomes
derive from collective interactions within the team and from the simultaneous
influence of external factors (coaching staff, tactical context, league
competitiveness). This makes it difficult to translate a player’s marginal
productivity into tangible incremental revenues.

A second issue is the high degree of uncertainty and volatility. Injuries, loss of
form, changes in coaching, or transfers to different leagues can radically alter
performance prospects, undermining the reliability of long-term forecasts
required by DCF models (Matschke & Brdosel, 2021). Added to this is the
inherent randomness of football, where contingent events can strongly affect
sporting outcomes and, in turn, revenue streams.

Moreover, the use of purely financial models’ risks overlooking non-monetary
components of player value, such as their ability to enhance the club’s brand,
generate fan engagement on social media, or increase media appeal, elements
that are becoming central in valuation processes (Hofmann et al., 2021).
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As a result, pure financial models, if applied without adaptation, prove to be
of limited effectiveness in capturing the complexity of player valuation.
Instead, literature increasingly points towards hybrid approaches that combine
accounting and financial indicators with sporting and marketing variables, to
provide a more realistic representation of a player’s value and potential to
generate future returns.

2.4.2 | Limitations of Transfermarkt-Based Valuations

A further weakness identified in the literature concerns the reliability of
valuations produced by digital platforms such as Transfermarkt, which have
gradually assumed a central role both in media debates and in empirical
research. These values are based on the principle of the wisdom of crowds
(Surowiecki, 2005), according to which the aggregated opinions of a
heterogeneous group of individuals may generate estimates that are, in theory,
more accurate than those provided by individual experts. This mechanism is
intended to capture the widespread perceptions of football stakeholders,
incorporating information that is often absent from official datasets.

Nevertheless, the literature has highlighted several methodological limitations
that undermine the scientific validity of such estimates:

o The crowdsourcing process is exposed to cognitive biases: valuations
may be influenced by emotional or media-related factors such as press
attention, social media popularity, or the narrative surrounding a
particular player (Herm et al., 2014).

o A selection bias occurs because the most active contributors are
primarily fans and enthusiasts with specific interests, rather than
independent analysts (Miiller et al., 2017).

A further issue is the lack of transparency in updating criteria: the
methodology behind periodic revisions of player values is not fully disclosed,
which prevents replicability and verification according to scientific standards
(Ackermann & Follert, 2018). Finally, as Coates & Parshakov (2022) note,
Transfermarkt values often display empirical proximity to observed transfer
fees, yet this correlation does not rest on a robust theoretical foundation and
does not preclude systematic distortions.

As a result, although Transfermarkt is widely used due to its accessibility and
global coverage, it cannot be regarded as a scientific benchmark for player
valuation. Its usefulness lies rather in providing a proxy for market
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perceptions, which may serve as a control variable or as a complement to other
valuation methodologies. However, its uncritical use in empirical studies risks
consolidating interpretative errors and further blurring the distinction between
value and price.

2.4.3 | Lack of Shared Standards for Performance Metrics

Another significant limitation concerns the absence of shared standards in
defining and applying performance metrics for football players. The literature
has traditionally relied on “classical” and easily measurable indicators such as
goals, assists, or minutes played. While straightforward to collect, these
variables provide only a partial and often reductive representation of a player’s
actual contribution (Dobson et al., 2000).

With the advent of tracking technologies and advanced analytics, the set of
available variables has expanded exponentially: expected goals (xG), expected
assists (xA), pressing efficiency, distance covered, progressive passes, pass
completion under pressure, and even cognitive-behavioral measures such as
decision-making ability in tight spaces (Hill, Skinner & Grosman, 2025).
These indicators open innovative perspectives but at the same time generate
substantial methodological heterogeneity, as no consensus exists on their
actual relevance to the economic valuation of players.

The result is a fragmented body of research: some studies continue to prioritize
traditional variables more directly linked to immediate sporting outputs, while
others focus on advanced metrics that promise greater predictive power of
future performance. This misalignment hinders comparability across studies,
reduces the robustness of meta-analyses, and complicates the identification of
determinants with a structural and persistent impact on player valuation.

The lack of a universally recognized minimum set of metrics reflects a
broader tension between empirical and theoretical approaches: on the one
hand, the need for simplification and replicability; on the other, the desire to
capture the multidimensional complexity of football performance. Without
progress toward shared standards, the risk is that player valuation will remain
characterized by high variability and by a constant trade-off between
methodological rigor and practical relevance.

2.4.4 | The Regulatory Role of UEFA and Financial Fair Play
Another aspect often overlooked in the literature on player valuation is the role
of governing bodies, particularly UEFA, which acts as one of the main agents
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in the market. While most empirical studies focus on individual, collective,
and market-related factors, less attention has been devoted to the impact of
institutional rules and governance structures on the formation of market values
and, indirectly, on transfer fees and player valuation.

According to Ruberti (2022), UEFA operates both as a regulator and as an
economic actor, exerting a dual form of power: on the one hand, it organizes
the main international competitions; on the other, it maintains a monopoly over
the sale and redistribution of broadcasting rights. This position allows UEFA
to significantly shape the revenue structure of European clubs, which in 2019
derived almost half (48.2%) of their income from centrally managed media
rights. Such dependence increases the pressure on clubs to achieve sporting
success, as UEFA’s revenue distribution is heavily performance-based, fueling
a vicious cycle of rising expenditures on wages and transfers.

Within this framework, Financial Fair Play (FFP) was introduced with the
stated aim of promoting financial sustainability and reducing competitive
imbalances. In practice, FFP requires clubs to comply with the break-even
rule, limiting spending to the revenues they generate. However, several
scholars have highlighted the ambiguous effects of these regulations: while
they have improved financial transparency, they have also reinforced the
dominance of already established clubs, penalizing emerging ones lacking
solid financial foundations (Peeters & Szymanski, 2014).

Ruberti (2022) further shows that UEFA, through its control of media rights
and the selective enforcement of FFP, has contributed to entrenching a skewed
market model in which the risks are borne by clubs, while the main benefits
are retained by the governing body. This imbalance fueled the discontent that
culminated in the attempted formation of the European Super League in April
2021, widely interpreted as a move by top clubs to escape a system perceived
as inefficient and biased.

From the perspective of player valuation, the regulatory framework influences
at least three dimensions:

o Indirect financial determinants. Since club revenues depend on UEFA
results and FFP compliance, investment strategies in players are
constrained by regulatory boundaries. This explains the growing focus
on the sustainability of transfer spending and the use of quantitative
models to assess investment efficiency (Pantuso & Hvattum, 2019).
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o Impact on transfer fees. The urgency of meeting FFP thresholds has
led some clubs to resort to artificial capital gains or market transactions
motivated primarily by accounting purposes (Neri et al., 2021). This
practice distorts the relationship between sporting value and transfer
price, producing fluctuations not aligned with players’ actual marginal
productivity.

o Systemic stability. The unequal distribution of broadcasting revenues
and the rigidity of FFP restrictions have made the market less open to
innovative shocks, reducing mobility between tiers of clubs and
consolidating the financial gap between elite and mid-sized teams.
Overall, while literature has made significant progress, it remains
fragmented and lacks a unified methodological framework. The main
gap is the absence of an integrated model capable of coherently
combining sporting, economic, and managerial dimensions.
Addressing these shortcomings represents one of the key challenges
for future research and constitutes the starting point of this thesis,
which aims to systematize existing contributions and identify the most
robust tools for the economic-financial valuation of players.

Table 3. Summary of the main conceptual and methodological issues identified in the
literature on football player valuation.

Conceptual Core Issues
Areas

Confusion between market value
Value vs. and transfer fee; reliance on
Price (incl. Transfermarkt’s biased, non-
Transfermarkt) transparent estimates.

DCF and similar tools fail due to
Financial non-isolable cash flows, high
Models uncertainty, and volatility.

Lack of standard indicators; mix
Performance of traditional stats and advanced
Metrics analytics.

Media rights monopoly and FFP
Regulation rules distort fees, reinforce
(UEFA/FFP) inequalities, and shape valuations.

To move beyond this fragmentation, the following chapters will adopt the PRISMA
methodology (Preferred Reporting Items for Systematic Reviews and Meta-
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Analyses) to conduct a systematic review of the literature on player valuation. This
approach will enable the thesis to:

o Identify which methodologies, and consequently which variables,are most
applied.

o Quantify how many studies conflate value and price, using the terms
interchangeably without conceptual distinction.

o Determine how many works fail to account for UEFA and the regulatory
framework as valuation determinants.

o Assess the extent to which Transfermarkt is employed as a proxy, despite the
methodological concerns highlighted in the literature.

In this way, the thesis will not only systematize the existing body of research but also
provide a mapping of research trends and gaps, offering an original contribution both
theoretically and practically.

3 | RESEARCH METHODOLOGY

3.1 | Overview

This chapter outlines the methodological framework adopted to conduct systematic
literature review on the economic and financial valuation of football players (player
valuation). The objective is to ensure a rigorous, transparent, and replicable approach,
capable of critically synthesizing the state of the art and identifying key trends, gaps,
and research perspectives within this multidisciplinary field.

The decision to adopt a systematic review stem from the need to overcome the
limitations of traditional narrative reviews, which are often characterized by a
subjective selection of sources and a low degree of replicability. In a context such as
player valuation,where the literature is fragmented across economic, managerial,
accounting, and statistical domains,it is essential to employ a method that enables an
objective mapping of existing evidence.

To this end, the PRISMA protocol (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) was selected as the methodological standard. PRISMA
is widely recognized as an international benchmark for conducting systematic reviews
across multiple disciplines. It allows for the organization of the research and selection
process according to explicit, verifiable, and transparent criteria, thereby reducing the
risk of bias and ensuring the traceability of each methodological step.
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The application of the PRISMA framework in this thesis pursues three main
objectives:

o To map and classify the existing literature on player valuation, identifying
the main theoretical and methodological approaches.

o To critically analyze the variables, models, and metrics used to estimate
player value, with particular attention to the distinctions between transfer fee,
market value, and use value.

o To identify research gaps that hinder the development of a coherent and
shared methodological framework, especially concerning regulatory factors
(e.g., UEFA and Financial Fair Play) and the use of digital tools such as
Transfermarkt.

Within this framework, the systematic review goes beyond a simple collection of
articles: it serves as an analytical and comparative tool aimed at understanding how
academic research has interpreted the phenomenon of player valuation over time, and
which models appear to be the most robust and applicable to managerial practice.

From an operational standpoint, the PRISMA methodology enables the researcher to:

1. Define explicit inclusion and exclusion criteria, ensuring that only relevant
studies are selected.

2. Ensure internal consistency between research objectives, keywords, and the
selection strategy.

3. Build a structured database that allows for both qualitative (by themes and
approaches) and quantitative (by frequency of variables and methods)
analysis.

The adoption of a systematic protocol such as PRISMA adds scientific rigor and
replicability to the research, essential features for any academic work that aims to
produce valid and comparable results over time.

Ultimately, the methodology should not be viewed merely as a technical tool for data
collection, but as a broader epistemological framework that allows for a coherent and
structured interpretation of the evolution of the economic and financial literature on
modern football.

3.2 | Origins and Development

PRISMA methodology (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) was originally conceived as a framework to standardize the conduct and
reporting of systematic reviews in the medical and scientific domains. Its first
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formulation dates to 2009, when a group of scholars led by David Moher published
the official guidelines of the protocol in PLoS Medicine, as an update to the earlier
QUOROM Statement (Quality of Reporting of Meta-Analyses, 1999). The core
objective of PRISMA was to enhance transparency, replicability, and methodological
rigor in systematic reviews, by reducing bias and ambiguity in the processes of study
selection and synthesis. From its inception, the protocol introduced a structured 27-
item checklist and a flow diagram designed to visually represent each stage of the
review process, from the initial identification of records to the final inclusion of
eligible studies.

With the progressive expansion of systematic reviews beyond the medical sciences,
the protocol underwent a substantial revision in 2020, published jointly in BM.J and
PLoS Medicine, in order to reflect the increasing complexity of interdisciplinary
research. This updated version, known as the PRISMA 2020 Statement, introduced
greater flexibility and adaptability, making it suitable for diverse research contexts
and incorporating digital tools for automated bibliographic management. The revised
guidelines emphasize the need for comprehensive documentation of each procedural
phase, from inclusion and exclusion criteria to the assessment of study quality and
promote the integration of quantitative (meta-analytic) and qualitative (thematic or
narrative) approaches according to the nature and objectives of the review.

In recent years, the PRISMA methodology has found growing resonance within the
social, economic, and managerial sciences, where scientific production is often
marked by considerable methodological and conceptual heterogeneity. In these
domains, PRISMA serves as a systematic framework for mapping, synthesizing, and
critically assessing existing literature, thereby ensuring methodological rigor,
consistency, and transparency throughout the selection and evaluation processes.

Within the field of sports economics, and more specifically in research on player
valuation, the PRISMA framework provides a powerful tool to systematically analyze
and classify academic contributions, identifying recurrent trends, methodological
shortcomings, and conceptual divergences. These elements are crucial for building a
coherent theoretical foundation and a robust empirical base upon which to develop
future research and foster greater standardization in the study of player valuation.

3.3 | Procedure applied to the thesis

The application of the PRISMA protocol in this research aims to ensure a systematic,
transparent, and replicable approach to the analysis of the literature on the economic
valuation of football players. The process will be structured into four main phases,
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consistent with the canonical framework of the PRISMA model: identification,
screening, eligibility assessment, and final inclusion.

3.3.1 | Phase 1 - Identification

The identification phase represents the starting point of the entire PRISMA
process, as it aims to systematically and transparently identify the
comprehensive set of studies potentially relevant to the research question. In
this thesis, the primary objective of this phase was to collect all academic
contributions that address, either directly or indirectly, the topic of player
valuation in professional football, understood as the economic and financial
process of determining players’ value.

To ensure comprehensiveness and methodological rigor, the research was
conducted using two of the main international bibliographic databases, Scopus
and Web of Science (WoS), both recognized for the breadth and reliability of
their scientific coverage. These databases allow the application of advanced
filters and the export of complete records (including abstracts, keywords, and
bibliographic references), thereby facilitating the subsequent phases of
screening and coding.

The search strategy combined keywords representing the main theoretical and
operational dimensions of football player valuation, employing Boolean
operators to broaden the scope of coverage. The keywords used included:

“football player valuation”, “transfer fee”, “market value”, “player price

determinants”, “football economics”, and “sports finance”.

Articles published between 1988 and 2025 were included to ensure an up-to-
date overview consistent with the most recent developments in literature,
which has increasingly incorporated big data, advanced metrics, and machine
learning methodologies.

The initial search yielded 301 records, which were subsequently subjected to
a duplication check to eliminate studies appearing in both databases. After the
removal of duplicates, the number of unique records amounted to 265. All
metadata (title, abstract, keywords, and source) were exported to an Excel file
to enable efficient preliminary analysis without the need to manually consult
each paper at this stage. The identification phase is described in Appendix A,

point 1.
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The identification phase thus made it possible to construct a broad and
coherent corpus of studies, ensuring transparency, replicability, and
traceability, which are fundamental elements of the PRISMA methodology.
This step laid the foundation for the subsequent screening and selection
phases, during which the quality and relevance of the studies would be
assessed in greater depth.

3.3.2 | Phase 2 — Screening

Following the removal of duplicate records, the remaining studies were
subjected to a preliminary screening phase. This process involved the
systematic review of titles and abstracts, with the objective of excluding
contributions not directly relevant to the topic of player valuation. Studies
addressing broader issues in sports economics, research in sports marketing
not specifically focused on football players, or works lacking an explicit
valuation perspective were therefore removed from the dataset.

Relevance Score

To enhance the rigor and replicability of this step, an automatic relevance
score was computed for each record. This quantitative indicator was designed
to measure the degree of thematic correspondence between each study and the
research objective.

The calculation of the relevance score was based on the presence of specific
keywords representative of the topic under investigation. A predefined list of
eight terms was compiled to capture the most recurrent expressions related to
the economic and financial valuation of football players. These terms were:

player valuation, transfer fee, market value, football player, player worth,
player pricing, player value, and football valuation.

For each paper, the textual content, composed of the title, abstract, and author
keywords, was scanned for the occurrence of these eight terms. The number
of detected keywords was then divided by the total number of keywords in the
list, producing a value between 0 and 1 that expresses the paper’s degree of
thematic alignment. The “min” function was used to ensure that the value
would not exceed 1, even if some keywords appeared multiple times in the
same document.

The relevance score was calculated using the following formula:
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No.of detected keywords )

RelevanceScore = min (1, - -
' Tot.no.of keywords in the list

The operational implementation of this procedure was carried out in Microsoft
Excel, which enabled the automated computation of the relevance score for all
records in the dataset.
For each paper, the text fields containing the title, abstract, and author
keywords were concatenated into a single string of text.

The calculation was performed using a logical function that searched for the
presence of each keyword within the concatenated text, counted how many of
them were detected, divided this number by the total number of reference
keywords (eight), and finally normalized the result to a maximum value of 1.
This process was implemented in Excel through the following formula:

SUMPRODUCT (—ISNUMBER (SEARCH(LOWER(Tat. no.of keywords), LOWER(Title & Abstract & Author Keywards))))
=min{ 1, Tot.no.of keywords

This formula operationalizes the logic described above by combining the
textual content of each paper with the predefined list of reference keywords.
Specifically, the SUMPRODUCT function counts how many of the target
keywords (stored in the predefined list) are detected within the concatenation
of the paper’s Title, Abstract, and Author Keywords.

The SEARCH function scans the combined text for the presence of each
keyword, while ISNUMBER converts the output into logical values, returning
TRUE when a keyword is found and FALSE otherwise. The double negative
(--) transforms these logical values into numeric ones, so that TRUE becomes
1 and FALSE becomes O.

The numerator of the fraction therefore represents the total number of detected
keywords, while the denominator corresponds to the total number of keywords
in the predefined list (eight in this case). MIN (1, ...) function ensures
normalization of the result, capping the score at 1 even if a keyword appears
multiple times in the same text field.

Consequently, the relevance score takes values between 0 and 1, where:

o avalue close to 0 indicates that few or none of the reference terms are
present in the document, suggesting low thematic correspondence.
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o a value close to 1 denotes a high concentration of relevant terms,
indicating strong thematic alignment with the topic of football player
valuation.

This automated approach allowed for a consistent and replicable assessment
of thematic relevance across all records, providing an objective quantitative
basis for the subsequent inclusion and exclusion phase.

Table 4. Summary of the Excel functions used to compute the Relevance Score, illustrating the role

of each component in detecting predefined keywords and normalizing the final value between 0 and
1.

Element Function

Title, Abstract, Author Text fields combined into a single searchable
Keywords string.

Keyword list Eight predefined terms related to player valuation.
SEARCH() Look for each keyword within the combined text.
ISNUMBER() Converts search results into logical values (1 =

found, 0 = not found).

Counts detected keywords and divided by total

SUMPRODUCT() keywords

MIN(1, ...) Caps the score at 1, ensuring normalization.

Inclusion—Exclusion Condition

After the relevance score was computed for each record, an inclusion—
exclusion rule was applied to classify the studies according to their degree of
thematic alignment.
This rule introduced a quantitative threshold that determined whether a paper
was sufficiently relevant to be retained for further analysis, ensuring
methodological consistency and objectivity in the screening process.
Conceptually, the rule can be expressed as:

Include,if Relevance Score = 0.22

Decision = { ,
Exclude, otherwise

The threshold of 0.22 corresponds approximately to the presence of at least

two relevant keywords out of the eight predefined ones. This value was chosen
to strike a balance between inclusiveness and thematic precision, excluding
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marginally related works while retaining those with clear conceptual and
methodological relevance to football player valuation.

In Microsoft Excel, this classification was implemented through a simple
logical function that automatically assigned the corresponding label to each
record based on its relevance score:

= IF(Relevance Score > 0.22, "Include", "Exclude")

This formula instructs the spreadsheet to assign the label “Include” when the
relevance score of a record equals or exceeds 0.22, and “Exclude” otherwise.
The application of this rule provided a transparent and reproducible criterion
for dataset reduction, resulting in a final subset of 52 records to be evaluated
in the eligibility phase.

Table 5. Summary of the logical condition used to classify records as “Include” or “Exclude” based
on their Relevance Score threshold.

Element Function

Relevance Quantitative measure of thematic alignment, ranging from 0
Score to 1.

Threshold Minimum value required to include a paper (= two

(0.22) keywords detected).

IF() function Logical test comparing each record’s score to the threshold.
Include Assigned when Relevance Score > 0.22.

Exclude Assigned when Relevance Score < 0.22.

Spreadsheet

. ) Ensures automatic, transparent, and replicable classification.
implementation

The detailed overview of the screening process, including the relevance score
calculation, threshold-based classification, and the final list of included and
excluded papers, is reported in Appendix A, point2, which contains the full
spreadsheet used for this stage of the analysis.

3.3.3 | Phase 3 - Eligibility Assessment

The articles selected after the preliminary screening were subjected to a full
and detailed reading to verify their consistency with the research objectives
and their actual relevance to the topic of football player economic valuation.
This phase represents a crucial step within the PRISMA methodology, as it
marks the transition from a selection based on superficial indicators (title and
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abstract) to a qualitative and content-based assessment of the scientific
material. The objective at this stage was not only to exclude non-relevant
studies but also to identify the degree of methodological rigor and conceptual
clarity with which different authors approached the topic of player valuation.

The inclusion criteria, defined in advance to ensure consistency and
transparency in the selection process, were as follows:

o Thematic relevance: the study must explicitly address the
determination of the value or price of football players, thereby
excluding broader works on sports economics, sports marketing, or
club management that do not specifically focus on individual player
valuation.

o Methodological robustness: the study must employ quantitative or
econometric methods such as linear or nonlinear regressions, pricing
and elasticity models, neural networks, predictive machine learning
models, or hybrid approaches integrating statistical and financial
techniques.

o Identification of key determinants: the paper must explicitly present
and discuss the main variables influencing player valuation, including
both sporting indicators (goals, assists, appearances, position, age,
individual performance) and contractual (contract duration, clauses,
constraints) and intangible factors (popularity, media visibility, brand
value, social media following).

o Use of recognized market proxies: the study must utilize or analyze
established empirical sources such as the Transfermarkt database,
CIES Football Observatory, KPMG Football Benchmark, or official
UEFA and FIFA data, allowing verification and replicability of the
results.

o Transparency and replicability: the authors must clearly report data
sources, estimation methods, employed variables, and declared study
limitations, thereby ensuring reliability and comparability across
research works.
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Criterion Description Purpose
. The study explicitl;
Thematic Y eXp y. Ensure focus on player
addresses the valuation or .
relevance .. valuation research.
pricing of football players.
Adoption of quantitative or ..
. . Guarantee empirical
Methodological econometric methods (e.g.,
. . . robustness and
rigor regressions, price models, o
. . comparability.
machine learning).
Clear inclusion of
. determinants of value Enable structured
Variables (performance, age comparison across
identified P > 488 P

position, contract length,
visibility).

studies.

Market proxies
used

Use of recognized data
sources (Transfermarkt,
CIES, KPMG,
UEFA/FIFA).

Ensure reliability and
replicability.

Explicit reporting of data

Support transparency

Transparency and sources, estimation
replicability methods, and study
limitations.

and methodological
consistency.

To ensure methodological consistency, the eligibility assessment was
conducted manually by carefully reviewing the full text of all 52 papers that
passed the preliminary screening phase. Each study was examined in detail to
verify its compliance with the five inclusion criteria previously defined.

For every record, a binary value (TRUE/FALSE) was assigned to each
criterion, indicating whether the corresponding requirement was met. These
evaluations were entered into a spreadsheet to facilitate systematic comparison
and to maintain full traceability of the assessment process.

Although the spreadsheet environment was used to organize and summarize
the results, including the computation of the Eligibility Score (the total number
of satisfied criteria), the assignment of TRUE or FALSE values was entirely
based on manual judgment after thorough reading of each article. This
approach ensured that the final selection reflected a qualitative and reasoned
interpretation of the studies, rather than a purely automated classification.
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To define inclusion decisions in a consistent and transparent way, a simple rule
was applied: only studies satisfying at least three out of five inclusion criteria
were considered eligible, if they also met the thematic relevance condition
(i.e., the study explicitly addressed the valuation or pricing of football players).

Formally, the decision rule can be expressed as:

Include, if Eligibility Score = 3 and Thematic relevance = TRUE

Decision = i
ectsion { Exclude, otherwise

In the spreadsheet, this logic was implemented using the following formula:
= IF(AND(Eligibility Score > 3, Thematic relevance = TRUE), "Include", "Exclude")

This condition ensured that borderline cases, papers showing partial
methodological rigor but a clear thematic alignment, were retained, while
conceptually unrelated or methodologically weak studies were excluded. The
resulting classification provided a coherent and well-justified foundation for
the final set of eligible papers.

Upon completion of the evaluation, it was therefore possible to define a
consistent, homogeneous, and methodologically robust collection of studies
forming the eligible sample for the subsequent phase of qualitative and
comparative analysis. This procedure ensured that the evidence included in the
review constituted a reliable and scientifically grounded body of research,
capable of effectively addressing the thesis objectives and supporting the
investigation of football player valuation from an economic and financial
perspective.

The complete list of eligible studies identified after the full-text assessment is
provided in Appendix A, point 3. For each study, the file reports the main
bibliographic information (title, authors, year, and source), together with a

concise summary of the methodological approach and the key variables
considered in the analysis. This dataset offers a transparent and verifiable
overview of the final sample used in the qualitative and comparative stages of
the review. This condition ensured that borderline cases, papers with partial
methodological rigor but clear thematic alignment, were included, while
conceptually unrelated or methodologically weak studies were excluded.

The resulting classification provided a coherent and justifiable foundation for
the final set of eligible papers. At the end of the evaluation, it was thus possible
to define a coherent, homogeneous, and methodologically robust set of eligible
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studies on which to conduct the subsequent phase of qualitative and
comparative analysis. This ensured that the evidence included in the review
represented a reliable and scientifically grounded body of work capable of
effectively addressing the thesis research questions. The complete list of the
studies deemed eligible after the full-text assessment is available in Appendix
A, point 3. For each study, the file reports the main bibliographic information
(title, authors, year, and source), together with a summary of the
methodological approach. The diagram below summarizes the selection and
analysis process carried out so far. The PRISMA 2020 template, completed
and adapted for the thesis.

= Records removed before screening:
g Duplicate records removed
] =
= Recs identified from WoS:50 > gl 3(51) ked as ineligibl
= Recs identified from Scopus: 251 eeoras marked as TeAgbie
5 ' by automation tools (n = 0)
= Records removed for other
reasons (n = 0)
Records screened Records excluded using Relevance
(n = 265) —»| Score [0,1]
(n=197)
Records after RS screening > Records with 0 citations
2 (n=638) (n=16)
=
g
5
7
Reports assessed for eligibility o
(n=52) | Records excluded due to absence
of thematic relevance or
Eligibility Score <= 3
p—
ks
i< Records included in review
o) (n=34)
=

Template adapted from Page MJ et al., BMJ 2021;372: n71. doi:10.1136/bmj. n71. Licensed under CC
BY 4.0 (https://creativecommons.org/licenses/by/4.0/).
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3.3.4 | Phase 4 — Synthesis and Critical Analysis of Included
Studies

At the end of the identification, screening, and evaluation phases, the total
number of studies deemed suitable was progressively reduced from the initial
301 records to 34 articles ultimately included in the systematic review. These
works represent the most solid and methodologically consistent core of the
recent literature on the economic valuation of football players.

Once the selection was completed, each article was examined in depth with
the aim of extracting relevant information according to a structured coding
protocol. In particular, the studies were classified based on the methodological
approach adopted (traditional econometric models, machine learning
techniques, multiple regressions, factor analyses, etc.) and on the variables
used for player value estimation. Furthermore, the presence or absence of a
conceptual distinction between value and price was verified, together with the
consideration of the regulatory role of UEFA and the Financial Fair Play, as
well as the potential use of Transfermarkt as a proxy for market values.

This phase did not merely involve counting or grouping studies but entailed a
qualitative analysis aimed at understanding how and why certain
methodologies or determinants appear more frequently than others. The goal
was to identify common patterns, emerging trends, and areas of misalignment
between economic-financial theory and managerial practice.

The results of this systematic analysis constitute the core of Chapter 4, where
the main trends in literature, the most frequently employed methodologies, and
the remaining gaps will be presented. Attention will be drawn to the extent to
which studies still conflate value and price, the limited consideration given to
institutional factors, and how the widespread yet often uncritical use of
Transfermarkt contributes to perpetuating methodological and conceptual
limitations.

4 | ANALYSIS

This chapter introduces and develops the analytical phase of the systematic review,

during which the results of the selection process are examined in a structured manner
and critically interpreted. After identifying and assessing the 34 studies deemed
eligible, the objective of this section is to understand how scientific literature has
addressed the topic of the economic valuation of football players, with particular
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attention to the methodologies employed, the factors considered, and the temporal
evolution of the academic debate.

The analysis aims not only to describe the main characteristics of the included studies
but also to highlight the differences and convergences among the various approaches,
identifying emerging trends, methodological gaps, and innovative elements that
characterize the most recent scientific production. In this sense, the chapter serves as
a bridge between data collection and interpretative phases, allowing a heterogeneous
set of contributions to be transformed into a coherent and informative framework.

The first part presents a bibliometric and descriptive analysis of the entire sample,
with the aim of outlining the main quantitative features of the studies, such as their
chronological distribution, publication type, indexing source, and citation impact.
These elements provide an overall picture of the growth and dissemination of
scientific interest in player valuation, while also offering preliminary insights into the
relevance of different research strands.

Subsequently, the chapter focuses on methodological aspects, analyzing the research
strategies, quantitative techniques, and analytical tools employed by the authors.
Particular attention is devoted to the use of econometric and machine learning models,
the employment of consolidated databases such as Transfermarkt or CIES, and the
ability of the studies to integrate sporting, financial, and contractual dimensions within
a unified valuation framework.

The following sections examine the determinants of player valuation, emphasizing
the variables most frequently considered in empirical models and the extent to which
intangible components such as popularity, media visibility, or brand value are
considered. Finally, the analysis explores the conceptual dimensions of literature,
investigating the presence of a theoretical distinction between value and price and the
degree of attention given to institutional and regulatory factors, particularly the role
of Financial Fair Play in shaping market dynamics.

Overall, the chapter provides a comprehensive overview of the academic literature on
the economic valuation of football players, combining a quantitative descriptive
assessment with a qualitative reflection on the content, methodologies, and
implications of the different studies. This integrated approach makes it possible to
highlight not only the diversity of perspectives adopted but also the progressive
evolution of a research field that, although relatively recent, is consolidating as one of
the central topics within contemporary sports economics.
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4.1 | Descriptive-Bibliometric Analysis

This section aims to provide a quantitative and structural overview of the sample
studies included in the review, with the purpose of outlining the overall profile of the
scientific production dedicated to the economic valuation of football players. Before
proceeding to a more detailed methodological or conceptual examination, it is useful
to describe the main bibliometric characteristics of the selected corpus, to understand
how and to what extent the topic has been addressed over time and across different
academic contexts.

The descriptive bibliometric analysis represents an essential preliminary step,
designed to “photograph” the available literature and to highlight potential growth
trends, areas of concentration, and possible imbalances in the distribution of
publications. This approach allows for interpreting research not only in terms of
content but also as an evolving phenomenon, reflecting shifts in scientific interest,
methodological progress, and the increasing attention devoted to measuring value in
professional football.

To this end, several descriptive indicators were calculated and analyzed. First, the
temporal distribution of publications, which makes it possible to observe the trend
in the number of studies over the reference period, providing insights into the maturity
and consolidation of the topic within the economic and managerial literature. Second,
the type of publication, distinguishing between journal articles, review papers,
conference contributions, and other academic formats, useful for assessing the nature
and depth of the research output.

Another element concerns the origin of the works from the main academic databases,
namely Scopus and Web of Science (WoS), which represent the two most widely used
and reliable sources for indexing international scientific literature. This comparison
allows the verification of the coverage and consistency of the sample analyzed, as well
as the identification of any differences in the distribution of publications between the
two platforms.

The analysis also includes the identification of the most frequent journals or
publication sources, which helps to determine the editorial venues that most actively
contribute to the academic debate on this topic. Finally, some basic citation metrics
are considered, including the total number of citations and the average number of
citations per article, as indirect indicators of impact and academic recognition. Within
this context, the most cited study is also highlighted as a benchmark for identifying
the contributions that have had a significant influence on the development of reference
literature.
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Overall, this analysis provides a concise yet informative representation of the
scientific landscape on football player valuation. It helps to understand the scope and
distribution of published research and sets the groundwork for the subsequent sections
devoted to methodological classification (Section 4.2) and conceptual and qualitative
examination (Section 4.4), allowing for a more comprehensive and integrated
interpretation of the phenomenon under study.

4.1.1 | Temporal Trends

The analysis of temporal trends represents a fundamental starting point for
understanding the evolution of the literature on football player valuation
models. Through the annual distribution of publications, it is possible to
outline the degree of continuity, the pace of development, and the potential
maturation of this research field over time. The study of temporal dynamics
also makes it possible to formulate preliminary hypotheses regarding the
evolution of academic interest, which may be linked to exogenous factors such
as the increasing availability of data, the spread of more advanced quantitative
methodologies, or the growing attention of the academic and economic
spheres toward the football industry.

From this perspective, the distribution of publications not only reflects the
evolution of the scientific debate, but can also be interpreted as an indirect
indicator of the consolidation of the topic within the economic and
managerial disciplines. The objective of this section is therefore to identify
potential patterns of growth or discontinuity over time, providing a descriptive
basis upon which to build, in the following sections, a more in-depth analysis
of the methodologies and variables employed in the studies.

Annual distribution of publications
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Figure 2. Number of studies in dataset for each year
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The trend of publications shows a non-uniform distribution over time.
Between 2014 and 2020, scientific production remains limited and sporadic,
suggesting an initial phase of exploration of the topic. Starting from 2021, a
significant increase can be observed, culminating in 2022 with seven studies,
the highest value in the entire time span. In the following years, although a
slight contraction is recorded, the number of publications remains higher than
in the previous period, indicating a possible stabilization of academic interest.
This trend may reflect a growing attention toward the quantification of the
factors influencing player value, as well as the expansion of databases and
analytical tools that have made the phenomenon more accessible to empirical
investigation.

The observation of temporal trends therefore represents a first indication of a
structural evolution in the research field, from a collection of episodic
contributions to a line of inquiry showing signs of consolidation. However, to
fully assess the maturity of the scientific domain, it is also necessary to
consider the nature and form of the works produced, since the type of
publication often serves as an indicator of methodological soundness and the
degree of knowledge dissemination.

In particular, the prevalence of peer-reviewed articles may suggest a more
advanced stage of formalization of the debate, while the presence of
conference papers or review articles may respectively indicate a phase of
methodological experimentation or theoretical reflection.

For these reasons, Figure 3 analyzes the evolution of different types of
publications (journal articles, conference papers, and reviews) over the period
from 2014 to 2025, allowing observation of how scientific production has
developed over time in relation to the channels of academic knowledge
dissemination. This analysis provides a perspective that complements the
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quantitative one, helping to understand the extent to which the topic has gained
legitimacy within the most authoritative editorial venues.

Evolution of publication types over time
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Figure 3. Annual distribution of publication types (journals, conference papers, and reviews)

The investigation in Figure 3 makes it possible to examine the composition of
the corpus of studies not only in quantitative terms, but also with respect to the
type of scientific contributions produced during the period under
consideration. Observing the distribution of the various publication formats
over time allows for meaningful insights into the degree of consolidation and
formalization of the topic within academic literature.

What emerges most clearly is the predominance of journal papers, which
represent by far the most prevalent form of dissemination throughout the entire
period analyzed. The consistent and growing presence of this type indicates
that the topic of football player valuation has gradually gained relevance and
scientific recognition, finding its place in peer-reviewed outlets characterized
by more rigorous methodological standards. In other words, the prevalence of
journal publications suggests that the field has moved beyond the initial
exploratory phase and has assumed the characteristics of a structured research
domain capable of producing methodologically sound and theoretically
grounded contributions.

Conference papers, on the other hand, occupy a marginal position, limited to
the early years of the period (particularly 2016). This scarcity of conference
presentations may be interpreted as an indicator of a rapid consolidation of the

44



Data Driven Football Player Valuation - 4 | ANALYSIS

debate: rather than favoring preliminary or non-peer-reviewed dissemination
channels, authors tend to publish directly in academic journals, a sign of
greater maturity and a clearer definition of the research focus.
From this perspective, it can be inferred that the topic did not go through a
prolonged phase of informal experimentation, but instead developed quite
directly within an academic context already receptive to quantitative
methodologies applied to sports.
Review articles, present only in two years (2014 and 2018), play a conceptual
bridging role. Their function at this stage is likely to systematize the emerging
debate, outlining the first attempts to classify the models, variables, and data
sources employed. Although numerically limited, they are strategically
important, as they represent an effort of theoretical reflection and knowledge
organization useful for guiding subsequent empirical investigations.

The temporal and typological distribution of publications reflects a process of
progressive maturation of the literature on this topic. From the early,
occasional, and fragmented contributions, beginning in 2020 the field
transitions into a phase of greater methodological cohesion and editorial
recognition, in which journal articles constitute the main vehicle for
disseminating results. This development suggests that the valuation of football
players has now become a stable and recognized topic within management and
economic sciences, integrated into broader debates on value, performance, and
the measurement of intangible assets in professional sports.

4.1.2 | Citations’ Patterns

Citations’ assessment represents an essential step in appraising the impact and
relevance of scientific production in the field of football player valuation.
While temporal trends indicate the extent of research output, the study of
citations allows for an understanding of the value that the academic
community has attributed to these contributions, in terms of recognition,
influence, and their capacity to shape subsequent research.

Through the observation of citation patterns, it is possible to capture the degree
of maturity and consolidation of the topic, identifying possible phases of
growth, stagnation, or renewed interest. The distribution of citations often
reflects the evolution of the scientific debate: in emerging fields, citations tend
to concentrate around a few pioneering reference studies, whereas in more
established areas they are typically distributed more evenly across
methodological and applied contributions.
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This section therefore aims to outline the main dynamics of the academic
impact of the analyzed literature, examining the distribution of citations over
time, the types of publications that have received the greatest attention, and
the presence of central contributions that have fostered the diffusion and
legitimization of the topic. In this way, the analysis provides not only a
quantitative measure of the scientific relevance of the field, but also a
qualitative indication of its capacity to attract interest and generate continuity
within the research community.

The following figures and tables illustrate these dynamics from
complementary perspectives, distinguishing between individual and aggregate
analyses of publications, thereby offering a comprehensive overview of the
evolution of citation impact during the period under consideration.

Individual Analysis

In this section, a micro-level perspective is adopted, aimed at examining the
behavior of the individual contributions that make up the sample of analyzed
studies. This approach, referred to as Individual Analysis, makes it possible to
observe the specific distribution of citations received by each publication,
highlighting the variability of scientific impact and the possible presence of
particularly influential contributions. The focus is therefore placed on
individual observations, with the objective of capturing qualitative differences
among publications rather than summarizing the results in average or
aggregate values.

Citations' distributions per single publication by year
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Figure 4. Citations received per publication by year and publication type (journal, conference paper,
and review).
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This chart provides a detailed representation of the distribution of citations
received by the individual publications included in the sample, allowing for an
in-depth analysis of the variability of scientific impact over time. Each point
on the chart corresponds to a single contribution, whether it is a journal article,
areview, or a conference paper, positioned according to its year of publication
on the horizontal axis and the total number of citations received on the vertical
axis. The color of the points distinguishes the type of publication: blue for
journal articles, red for conference papers, and green for reviews.

The distribution of points reveals a clear predominance of scientific articles,
which are present throughout the entire time span considered. However, their
vertical dispersion is quite wide: some publications display a substantial
number of citations, while others are only marginally cited. This variability
suggests a heterogeneous landscape, in which scientific productivity is
widespread, but impact remains uneven. Journal articles, while representing
the largest portion of the sample, reach an average of 18.1 citations per study,
indicating an overall solid but non-uniform capacity for scientific
dissemination.

Conference papers and reviews, although numerically rarer, in some cases
show citation levels higher than the overall average. Conference papers record
an average value of 20 citations, indicating that, despite being occasional
contributions, some of them have exerted a significant influence on the
consolidation of the academic debate.

Reviews, on the other hand, stand out for their remarkably high average
number of citations (69.5), confirming the central role that synthesis papers
play in the theoretical systematization and dissemination of the topic.

From a temporal perspective, the higher density of points between 2016 and
2022 highlights a period of intense scientific activity, coinciding with a phase
of expansion in the literature on the subject. During these years, several
publications with exceptionally high citation values can also be observed,
which may be interpreted as outliers capable of influencing subsequent
research. These contributions, often characterized by innovative
methodological approaches or greater availability of empirical data, likely
served as key references for the development of the research stream.
Overall, the figure presents a highly heterogeneous picture: the number of
citations varies widely not only among different publication types but also
within the same category. This heterogeneity reflects a research field still
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in the process of consolidation, in which a few high-impact studies coexist
with numerous works of more limited dissemination. The presence of such
disparities suggests that academic recognition in the field is not yet fully
stabilized but is instead influenced by contingent factors such as
methodological innovation, data quality, and the visibility of publication
outlets.

To analyze this variability more accurately and reduce distortions related to
the temporal factor, it was necessary to introduce a citation normalization
procedure. Comparing the absolute number of citations across studies
published in different years can be misleading, since older publications have
had more time to accumulate academic recognition. This phenomenon,
known as citation time bias, risks distorting the perception of the actual
scientific impact of each contribution, structurally favoring older studies.

Citation normalization overcomes this limitation by dividing the total number
of citations of each work by the number of years since its publication. The
resulting value, expressed as normalized citations per year, thus represents a
measure of the average annual impact of each publication. In this way, a
comparable indicator is obtained, reflecting not the longevity of the study but
rather its ability to generate interest and scientific influence over time. The
application of this method allows for a more precise identification of academic
attention dynamics, showing which years produced the most influential studies
and which, conversely, recorded a lower average impact.

To translate this methodological approach, normalization was carried out in
two successive steps, with the aim of obtaining a synthetic yet comparable
indicator of the scientific impact of the different studies over time. In the first
step, for each article, the ratio between the total number of accumulated
citations (C;) and the number of years elapsed since its publication was
calculated, taking the year 2025 as the temporal reference. The formula
adopted is therefore as follows:
For each record i:

C;
©(2025-Y;+1)
NC;=normalized citations (citations per year) of paper i
C;= total number of citations (“Cited by” in Excel file)
Y;= publication year of paper i

NC;

o O O O

2025 = reference year of the analysis
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This first step makes it possible to obtain an individual indicator of the average
annual impact of each study, accounting for the different ages of the
publications and correcting their inherent temporal asymmetry.

In the second step, the normalized values of individual works were aggregated
by year of publication, to estimate the average impact of the research produced
in each period. The formula used is as follows:

Thus, for each year ¢:

o NC; = average of normalized citations for papers published in year ¢
o n,=number of papers published in year ¢

Through this second level of processing, it was possible to construct a
synthetic temporal indicator capable of measuring the evolution of scientific
impact over time, eliminating the effects associated with the citation life cycle
and the unequal accumulation of references across years. This measure
therefore allows for a consistent comparison between different periods,
offering a more balanced and realistic view of how academic recognition has
developed within the field of study. By removing temporal distortions, the
indicator captures the genuine dynamics of scientific attention, making it
possible to distinguish between temporary peaks in visibility and more
sustained, structural forms of impact.

The analysis of normalized citations makes it possible to observe how the
interest in and scientific impact of the topic have evolved over time,
independently of the chronological effect linked to the publication date. This
approach highlights whether certain periods have been particularly fertile in
generating influential research or, conversely, whether the field has
experienced phases of relative stagnation. Unlike absolute citation counts,
which tend to privilege older studies simply due to the time available for
citation accumulation, the normalized indicator offers a fairer and more
comparable measure of each year’s ability to produce academically relevant
contributions.

Figure S thus illustrates the annual average trend of normalized citations over
the period 2014-2025, providing a concise yet comprehensive overview of the
evolution of scientific relevance over time. The resulting trend can be
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interpreted as a proxy for the vitality of the research domain, revealing how
the topic has progressively consolidated its presence within the academic
discourse and how its capacity to attract scholarly attention has changed
throughout the years.

Average Citations per Year across Studies (2014-2025)
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Figure 5. The figure shows the evolution of average normalized citations over time, calculated as

the total number of citations divided by the years since publication and then averaged by publication
year.

The chart shows the trend of average normalized citations per year over the
period 2014-2025, offering a concise yet meaningful view of the evolution of
academic interest over time. The pattern displayed by the graph is far from
linear, characterized instead by marked fluctuations that reflect the
discontinuous and still-developing nature of this field of study.
In the early years considered (2014-2016), the average impact of publications
remains modest, with values slightly above ten citations per year. This finding
is consistent with what is observed in Figure 2, where scientific production
appears still limited and fragmented, indicating an exploratory phase in which
contributions on the topic were sporadic and predominantly descriptive in
nature. It is likely that during this stage, research focused more on theoretical
framing than on the construction of quantitative models, thereby limiting the
potential for citation.

Starting from 2017, a sharp increase in the average impact can be observed,
reaching the first significant peak (21.3 normalized citations). This growth
coincides with a phase of editorial expansion, as also highlighted in Figure 3,
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where an increase in journal publications is recorded, a channel that, by its
nature, ensures greater visibility and dissemination of results. Furthermore, the
data analyzed in Figure 4 shows that in that same year, several particularly
influential contributions were published, capable of attracting a higher-than-
average number of citations. It is therefore plausible to interpret 2017 as an
initial turning point, when research began to develop its own methodological
language and gain greater recognition from the academic community.

In the following three-year period (2018-2020), the trend shows a clear
decline, with values progressively decreasing until reaching a minimum in
2020 (0.5 normalized citations). This contract can be interpreted as the result
of a temporary slowdown in research production and dissemination, as shown
in Figure 2, but also as an effect of the natural delay with which more recent
publications accumulate citations. In other words, the downturn observed
during these years does not necessarily reflect a loss of scientific quality, but
rather a transitional phase in which attention shifted toward new directions of
analysis that had not yet been fully absorbed by literature.

From 2021 onward, the trend changes significantly. The average value of
normalized citations rises rapidly, reaching in 2022 the highest point of the
entire time span (37.3 normalized citations per year). When considered
alongside the sharp increase in the number of studies published in the same
year (as shown in Figure 2), this finding suggests that 2022 represents a
moment of full maturity for the research stream. In this period, publications
increase not only in quantity but also in quality and capacity to attract
attention, likely due to the introduction of more sophisticated methodologies
and a greater availability of analytical data. This peak can therefore be
interpreted as the reflection of a true scaling-up in research, in which
contributions begin to interconnect and generate a more evident cumulative
impact.

In the most recent years (2023-2025), a new decline is observed, with average
values stabilizing between four and eight normalized citations per year.
However, unlike the contraction phase of 2018-2020, the average level
remains higher than in the early years of the analyzed period, suggesting that
the discipline has reached a certain degree of consolidation. It can be
hypothesized that the lower citation intensity is not due to a reduction in
interest, but rather to the limited time recent publications have had to be
acknowledged and cited.
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Figure S thus depicts a cyclical pattern in the evolution of scientific impact,
in which phases of expansion and greater visibility alternate with moments of
consolidation and stabilization. The presence of isolated peaks, such as those
in 2017 and especially 2022, indicates that academic interest in the topic has
been driven by key reference works, likely pioneering or methodologically
innovative studies, capable of shaping subsequent research. At the same time,
the consistency observed between publication patterns (Figures 2 and 3) and
impact patterns (Figure 5) confirms the existence of a direct relationship
between the quantity and quality of scientific production: periods of
editorial growth coincide with moments of greater resonance, signaling a field
of study which, despite experiencing phases of irregularity, shows an
underlying tendency toward consolidation and maturity.

Aggregate Analysis

The aggregated analysis of citations broadens the perspective offered by
annual normalization, allowing for the evaluation not only of the average
intensity of impact but also of the overall distribution of citations
accumulated over time by different types of publications. This approach makes
it possible to understand the extent to which the academic visibility of the topic
stems from specific channels of scientific dissemination and whether there is
a relationship between the editorial form of the contributions and their ability
to generate recognition

Figure 6, which reports the total number of citations per year and by type of
publication, allows observation of how the overall scientific impact has
evolved over the period 2014-2025, offering a complementary interpretation
with respect to Figure 5.
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Figure 6. Total citations per publication type and year, showing the yearly distribution of citations
across journals, conference papers, and reviews.
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Figure 6 provides an overall view of the evolution of scientific impact over
time, distinguishing the total citations received by journal articles, conference
papers, and reviews. Unlike the previous analyses, the focus here shifts to an
aggregated perspective, which makes it possible to understand the role played
by different publication channels in the dissemination of knowledge.

The graph highlights the predominance of journal publications, which account
for almost all citations throughout the entire period considered. The blue bars,
overwhelmingly dominant, indicate that journal articles represent the primary
venue through which the topic of football player valuation has achieved
scientific consolidation. This finding is consistent with Figures 3 and 5, where
the growth in both the number and average impact of publications coincides
with the expansion of academic output in journals.

Two years stand out, 2017 and 2022, which record the highest peaks in total
citations, around 200 and over 150 respectively. The first marks a phase of
expansion in the debate, associated with the publication of pioneering and
methodologically innovative studies, while the second reflects the maturity of
the research stream, when a larger number of contributions adopt advanced
analytical approaches, generating a widespread scientific impact.

Review articles, although numerically limited, display episodes of strong
influence, especially in 2014, when a single review gathered more than 100
citations. This suggests that, in the early stages, reviews played a key role in
systematizing existing knowledge before giving way to more targeted
empirical studies. Conference papers, on the other hand, remain marginal, with
a visible contribution only in certain years, such as 2016, and an overall limited
impact, consistent with the more exploratory nature of works presented at
conferences.

Figure 6 draws attention to a strong polarization of scientific impact,
concentrated mainly in journal publications. This configuration reflects the
progressive institutionalization of the field, which has evolved from an
embryonic phase, dominated by a few isolated contributions, to a more stable
and academically recognized context. At the same time, the presence of
isolated peaks, such as that of 2014 for reviews, shows how the development
of the research stream has been driven by moments of theoretical and
methodological breakthrough capable of guiding the subsequent evolution of
the debate.

The data confirm that research on football player valuation is built around
a small core of highly influential studies, published mainly in scientific
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journals, which over time have contributed to consolidating the theoretical and
methodological foundations of the field.

Citation Concentration (Lorenz-like curve)

After examining the temporal distribution and composition of citations by type
of publication, it is useful to explore the extent to which scientific impact is
concentrated or distributed within the sample of analyzed studies. In other
words, the aim is to determine whether citations are evenly distributed among
different publications or whether, on the contrary, a limited number of them
attract most of the academic attention.

This analysis makes it possible to assess the degree of concentration of
impact and, consequently, to draw inferences about the level of maturity of
the research field. A more balanced distribution of citations tends to reflect a
consolidated domain, characterized by widespread recognition of diverse
contributions, whereas a high concentration suggests the presence of a few key
reference studies that have strongly influenced the theoretical and
methodological development of the field.

To graphically indicate this relationship, a Lorenz-type curve is used,
comparing the cumulative share of publications with the cumulative share of
citations they have received. This tool, frequently employed in the social
sciences to describe inequality phenomena, highlighting any imbalances or
polarizations among the various publications.

Cumulative distribution of citations

100% ® ®
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Publications' cumulative share

Citations' cumulative share

—@®— Cumulative citation distribution Perfect Equality

Figure 7. Cumulative distribution of citations, comparing the cumulative share of citations across
publications with the line of perfect equality.
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The cumulative distribution appraisal of citations emphasizes a strong
concentration of scientific impact within the sample. The curve illustrates this
distribution deviates significantly from the line of perfect equality, indicating
that citations are not evenly distributed but tend to cluster around a limited
number of publications. This configuration shows that a small portion of the
analyzed studies captures the majority of academic attention, while most of
the research receives a relatively low number of citations. More specifically,
just over 20% of the publications account for approximately 70% of total
citations.

Such evidence points to the existence of a high-impact minority, consisting of
studies that, due to their methodological innovation or conceptual relevance,
have become key reference points in the literature on football player valuation.
This structure is typical of research fields in the process of consolidation,
where a few pioneering contributions establish the theoretical and operational
guidelines that shape subsequent scientific production.

This tendency toward polarization is further confirmed by the examination of
the core publications reported in Table 8, which lists the most cited studies
within the sample. Two key reference works stand out in particular: the review
by Herm et al. (2014), which represents a starting point for the systematization
of initial knowledge on the topic, and the article by Miiller et al. (2017), which
marks a methodological turning point by introducing a data-driven approach
to the estimation of player value. These works have had a lasting impact not
only because of their number of citations but also due to their ability to
structure the field: the former by establishing its theoretical foundations, the
latter by opening the way to a new phase of quantitative and predictive studies.

Alongside these, other articles contribute to consolidating and diversifying the
research perspective. The study by Lardo et al. (2017) highlights the role of
social media in communicating the intellectual capital of football clubs, while
that by Al-Asadi and Tasdemir (2022) introduces the use of data from the FIFA
video game to estimate market values through machine learning techniques.
These are complemented by the works of Majewski (2016), which investigates
the determinants of player value, and Coates and Parshakov (2022), which
explores the principle of the wisdom of crowds in market valuations.

This small group of studies forms the foundational core of the literature on the
economic valuation of football players. They outline the methodological
trajectories that have guided the evolution of the field, from conceptual
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consolidation to early empirical applications and, more recently, to the
integration of artificial intelligence techniques. The observed asymmetry in
citation distribution therefore does not reflect a weakness of the field but rather
the physiological process through which an emerging area becomes structured
around a few central references destined to shape subsequent research.

Table 8. Core publications with the highest citation counts, detailing type, authors, title, year, and

total citations.
Type Authors Title Year Citations
0., Miiller, Oliver; A., Simons, Beyond crowd judgments: Data-
Journal  Alexander; M., Weinmann, driven estimation of market value 2017 123
Markus in association football
. o, St 131, i o s s
Review  Callsen-Bracker, Hans Markus; play reet varues: uracy 2014 121
. . and evaluation attributes of an
H., Kreis, Henning . .
online community
A.. Lardo, Alessandra: J., SOC}al media netwqus as drivers
.. for intellectual capital disclosure:
Journal  Dumay, John; R., Trequattrini, . . 2017 61
Raffacle: G.. Russo. Giuseppe Evidence from professional
> ’ PP football clubs
Predict the Value of Football
M.A., Al-Asadi, Mustafa A.; S.,  Players Using FIFA Video Game
Journal Tagdemir, Sakir Data and Machine Learning 2022 >3
Techniques
Identification of factors
Journal  S., Majewski, Sebastian determining market value of the 2016 42
most valuable football players
Journal D.C., Coates, Dennis C.; P., The wisdom of crowds and 2022 39
Parshakov, Petr transfer market values
. A novel machine learning method
Journal L, Behravan, Iman; SM.,, for estimating football players’ 2021 37

Razavi, §. Mohammad value in the transfer market

The citation analysis reveals a research field characterized by a strong
heterogeneity of contributions and a high concentration of scientific impact.

A minority of studies, published in leading academic journals, has played a
decisive duty in defining the theoretical and methodological foundations of
player valuation, while a broader set of works, although less visible,
contributes to expanding and diversifying the research landscape. This
asymmetric distribution is typical of fields in the process of consolidation,
where a few foundational articles act as catalysts for the debate, guiding
subsequent conceptual and empirical developments. The evidence of these
dynamics suggests that the dissemination and recognition of contributions do
not depend solely on their scientific content but also on the publication channel
through which the research is disseminated. In an increasingly competitive
academic environment, the choice of publication venue affects visibility,
perceived authority, and ultimately, the degree to which a study is cited.
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4.1.3 | Publication Outlets

The investigation of publication outlets represents a crucial step in
understanding where and how the scientific debate on football player valuation
has developed, as well as which channels have contributed most to its
dissemination. Publication venues, whether academic journals, conferences,
or collective volumes, are not merely instruments for the dissemination of
knowledge but also reflect the degree of institutional recognition that a
particular research topic has achieved within the scientific community.

Examining the distribution of publications across different types of outlets
therefore makes it possible to assess the level of maturity and
institutionalization of the field. A concentration of studies within a small
number of specialized journals, for instance, tends to suggest the existence of
a well-established and recognized research stream, characterized by shared
methodological standards and a clearly defined academic audience.
Conversely, a heterogeneous dissemination of publications across venues
belonging to different disciplines, such as economics, management, sport
science, or computer science, may reflect an interdisciplinary and still
exploratory approach, typical of the early stages of a research area’s
development.

In the case of football player valuation, the diversity of publication channels
represents a particularly meaningful indicator. It makes it possible to
understand how the topic has gradually spanned and connected multiple
disciplinary domains, moving from an initial focus confined mainly to sport
sciences to an increasingly broad engagement of the economic, managerial,
financial, and data analysis fields. This evolution suggests a process of
progressive academic integration, in which player valuation is no longer
considered a niche subject but rather a complex object of inquiry capable of
generating significant contributions across multiple areas of knowledge.

The analysis of publication venues goes beyond a mere description of the
editorial distribution of works and takes on a broader interpretive value. It
enables the tracing of the field’s trajectory toward scientific legitimacy,
highlighting the disciplinary contexts in which it has taken root and the
channels through which it has gained recognition and dissemination.

This conceptual perspective finds empirical reflection in the distribution of
studies across publication sources. Figure 8 illustrates how research on
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football player valuation has developed within a variety of disciplinary and
editorial contexts, indicating both the field’s interdisciplinary character and its
gradual consolidation within academic literature. The mapping of publication
venues therefore serves as a descriptive tool and as an indicator of the
maturation of this research domain and of the academic communities that have
contributed to shaping its evolution.

Distribution of studies by publication source
2|6% 2(6%

2/6%

2(6%
22/64% -
412%

= Unavailable Source

European Journal of Operational Research

Journal of Intellectual Capital
= Sport, Business and Management: An International Journal
= Managing Sport and Leisure

= Other Sources

Figure 8. Distribution of studies by publication source

Note: Each slice shows the number of publications and the corresponding percentage (N = 34).
The dissection reveals a moderately concentrated yet non-monolithic
landscape, characterized by the presence of a few journals that stand out for
their continuity and relevance alongside a constellation of more occasional
outlets. The largest share of publications (64%) falls under the category Other
Sources, which includes journals or conference proceedings where each
contribution represents an isolated case. This finding reflects the disciplinary
cross-cutting nature of the topic, addressed by authors from various fields,
economics, management, sport science, and computer science, and published
in venues that, although not exclusively dedicated to player valuation, show
interest in its economic and methodological implications.

Among the journals appearing more than once, several noteworthy outlets in
the managerial and sports domains stand out. In particular, Sport, Business and
Management: An International Journal and Managing Sport and Leisure
represent the most frequent channels, accounting respectively for 12% and
6% of the publications. Their presence signals the progressive legitimization
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of the topic within the sport management disciplines, where player valuation
is analyzed not only in terms of athletic performance but also as an economic
asset and a strategic lever for club management.

Alongside these, the Journal of Intellectual Capital and the European Journal
of Operational Research (each representing 6%) also stand out, illustrating
the field’s openness to more analytical and quantitative approaches. The
presence of the latter indicates a growing convergence between sports research
and the optimization and modeling methods typical of operational research,
consistent with the methodological evolution described in the previous
sections.

The distribution of publication sources underscores a balance between
specialization and interdisciplinarity: several recurring journals define a
consolidating disciplinary core and variety of outlets confirms that the topic
still retains a cross-disciplinary nature, capable of attracting the interest of
scholars from diverse academic areas.

This combination suggests that football player valuation is currently in an
intermediate stage of maturation, developed enough to rely on recognized
publication venues, yet still sufficiently open to encourage methodological and
conceptual cross-fertilization.

4.2 | Methodological Overview

After examining the evolution of literature in terms of scientific productivity, impact,
and publication venues, attention now shifts to the analysis of the methodological
principles that characterize the studies under review. Understanding the analytical
choices adopted in the valuation of football players is a crucial step in outlining both
the maturity of the field and the direction in which it is evolving.
The methodological dimension represents the core through which research
transforms theoretical interest into empirical knowledge. In the context of football
player valuation, it reveals how different approaches, such as econometric, statistical,
or those based on artificial intelligence, have been employed to model an inherently
complex phenomenon in which sporting, economic, and contractual variables interact
dynamically. Analyzing these methodologies therefore makes it possible to identify
not only the dominant trends but also the conceptual transitions that have marked the
shift from descriptive models to increasingly sophisticated predictive tools.

The following section explores the variety of methods employed, their degree of rigor,
and the empirical foundations on which they rely, with the aim of constructing a
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coherent overview of the methodological landscape. The objective is to identify the
lines of continuity and discontinuity among the various research frameworks,
assessing how the progressive availability of data, the refinement of statistical
techniques, and the introduction of data analytics tools have contributed to redefining
the scientific approach to player valuation.

This part of thesis seeks to reveal the evolutionary trajectory of the literature,
emphasizing how methodology represents not merely a set of technical instruments
but a true reflection of the epistemological evolution of the field, demonstrating the
extent to which football player valuation is consolidating as an autonomous, rigorous,
and interdisciplinary area of study.

4.2.1 | Classification Framework and Analytical Methods

The analysis of the methods employed represents an essential step in
understanding the scientific evolution of the field of studies devoted to football
player valuation. The variety of approaches identified in the literature reflects
the intrinsic complexity of the phenomenon under examination, which lies at
the intersection of economics, statistics, management, and data science. Each
methodological strand adopts different tools and logics to address the problem
of estimating a player’s value, placing emphasis on specific dimensions, from
the theoretical explanation of economic relationships to the quantitative
prediction of market performance.

To construct a coherent view of this landscape, the analyzed studies were
classified according to the nature of the analytical approach adopted and the
cognitive function it performs. From this classification emerges a distinction
between traditional methodologies, based on classical econometric models,
and more recent approaches founded on machine learning and artificial
intelligence techniques, often combined in hybrid configurations. To these are
added conceptual or bibliometric contributions, which do not develop
empirical models but instead provide a theoretical or systematic framework
for the topic.

Table 9 summarizes this classification, illustrating for each methodological
category the inclusion criteria and the techniques most commonly employed
in the analyzed studies. It serves as the interpretative basis for understanding
the differences and complementarities among the various approaches, as well
as the evolutionary trends that have guided research in this field.
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Table 9. Classification of analytical approaches, including method types, inclusion criteria, and
typical techniques applied in the reviewed studies.

Method Type Inclusion Criteria Typical Methods

. .. Regression, panel
Parametric models explaining g P

Econometric X R . data, logit/probit,
le relationships.
variable relationships VAR
Machine Data-driven, non-linear models Random forest, SVM,
Learning-Al focused on prediction. neural nets, XGBoost
Combine econometric OLS +RF, SVR +
Hybrid interpretability with ML PSO, ensemble
accuracy. models
R . Frameworks,
Conceptual- Theoretical or review-based . .
o . literature reviews,
Bibliometric analyses. o .
bibliometrics

After outlining the main methodological approaches identified in the literature,
it is useful to quantify their diffusion to understand which orientation prevails
within the research field. Analyzing the distribution of the methodologies
employed makes it possible to delineate its evolution over time, showing
whether scientific production tends to concentrate on established tools or,
conversely, to experiment with new analytical perspectives.

The following chart summarizes the composition of the sample of studies
according to the methodological category adopted, providing an overview of
the proportion between models

Studies distribution by method category

5/15%

412% '

5/14%

20/59%

= Classic Econometric = Machine Learning/AI = Hybrid = Conceptual Bibliometric

Figure 9. Distribution of studies by method use in the publication
Note: Each slice shows the number of methods used publications and the corresponding percentage
(N =34).
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The distribution brings to light a clear predominance of classical econometric
models, which represent about 59% of the total. This result confirms the
centrality of the econometric tradition in the study of football player valuation,
especially in the early stages of the academic debate, when the main objective
was to explain economic and sporting relationships through linear and
statistically interpretable models.

Alongside this dominant component, a growing methodological
diversification emerges: studies based on machine learning and artificial
intelligence techniques account for 14% of the sample, indicating the field’s
openness to more flexible and data-driven predictive tools. Hybrid approaches
(12%) represent an intermediate stage in which an attempt is made to combine
the theoretical robustness of econometrics with the automated learning
capacity of new-generation models.

Finally, conceptual or bibliometric contributions, equal to 15%, play a
theoretical and systematizing role: although they do not provide empirical
models, they contribute to the disciplinary consolidation of the field and to the
definition of shared interpretative frameworks.

The distribution suggests that research on football player valuation is in a
phase of methodological maturation, in which the econometric tradition
coexists with a progressive orientation toward more predictive and
interdisciplinary approaches. This dynamic reflects the evolution of the field
from an explanatory perspective, centered on the testing of theoretical
hypotheses, toward a more applied and data-oriented perspective, consistent
with the transformations currently taking place in quantitative research within
the sports and economic domains.

The evolutionary trajectory of research in the field of football player valuation
should be analyzed in order to understand how methodological aspects have
been distributed over time. The following chart (Figure 10) shows the trend
of the different categories of methods in the period 20142025, distinguishing
between classical econometric models, machine learning and artificial
intelligence techniques, hybrid approaches, and conceptual or bibliometric
contributions. This representation makes it possible to identify periods of
greater scientific production and to capture the signals of transition toward
more advanced and interdisciplinary approaches.

62



Data Driven Football Player Valuation - 4 | ANALYSIS

Evolution of methodological approaches over time
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Figure 10. Evolution of methodological approaches over time, showing the yearly distribution of
studies employing econometric, machine learning, hybrid, and conceptual/bibliometric methods.
The trend shown in the chart makes it possible to observe the number of studies
published each year and the gradual transformation of the methodologies
employed, identifying the transition from more traditional approaches to more
innovative and data-oriented techniques.

In the first period analyzed, from 2014 to 2017, the literature is dominated by
classical econometric models, which constitute the analytical foundation of
research on the topic. These models, based on linear regressions, panel
analyses, and parametric estimations, are primarily aimed at explaining the
relationships between economic and sporting variables, such as individual
performance, contractual characteristics, and players’ market value. Years
2016 and 2017 represent an initial phase of consolidation of the econometric
line of research, with a peak of three publications in 2017, revealing the
dominant approach of those years, focused on testing theoretical hypotheses
and constructing interpretative rather than predictive models.

Starting from 2018, a slight reduction in overall production can be observed,
accompanied by the first signs of methodological diversification. Alongside
econometric studies, the first work applying machine learning and artificial
intelligence techniques begin to appear, still in an experimental form. This
trend becomes more evident from 2020 onward, a year marked by growing
interest in methods capable of capturing complex and non-linear relationships
among variables, thus overcoming the limitations of traditional parametric
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models.

Between 2021 and 2022, the field experiences its most dynamic phase: the
total number of studies increases significantly, reaching its peak in 2022 with
five publications. During this two-year period, econometric models remain
predominant, yet the presence of alternative approaches becomes more
substantial. It is in these years that hybrid approaches become consolidated,
combining econometrics and machine learning to leverage the strengths of
both methodologies. These models aim to preserve the interpretative
transparency typical of econometric methods while integrating the enhanced
predictive and adaptive capacity of artificial intelligence algorithms.
At the same time, a certain continuity can be observed in the production of
conceptual or bibliometric studies which, although representing a minority
share of the total, play an important role in outlining the theoretical framework
and systematizing the existing literature. Such contributions help to understand
how the field of football player valuation has evolved over time and to identify
the main schools of thought and emerging lines of research.
In the most recent years considered, from 2023 to 2025, methodological
distribution appears more balanced than in the past. Although econometric
models continue to be widely employed, machine learning techniques and
hybrid approaches maintain a stable presence, indicating a progressive
integration between explanatory and predictive paradigms. This coexistence
suggests that the field is undergoing a phase of methodological
maturation, in which the theoretical robustness and interpretative capacity of
econometric models are being progressively enriched by more flexible tools,
capable of adapting to the increasing complexity and quantity of data available
in the football context.

The temporal analysis of the evolution of methodological approaches can be
further deepened by observing not only the frequency of each method over the
years but also the overall degree of heterogeneity characterizing scientific
production. In other words, it is useful to understand whether, over time,
studies tend to concentrate around a single dominant paradigm or whether a
greater variety of analytical approaches emerges.

It 1s not sufficient to observe how many studies are published each year or
which approach prevails: it is equally important to understand how much the
methodological composition varies from one period to another. For this
purpose, it is useful to introduce the heterogeneity index H, which measures
the distribution of the different methods used each year:
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H=1-) (2

o i = Method type
o n; = Number of studies that use method type i
o N = Total number of studies published in that year

Table 10. Interpretation of heterogeneity index (H) values, illustrating the level of diversity in data
sources used across studies.

H Interpretation Example
0 All studies in the same year e.g., in 2018 all studies used
rely on a single source Transfermarkt
~05 Moderate diversity of e.g., some studies used Market-
' sources based and others Manual data

e.g., studies combined Market-
>0.75 High diversity of sources based, Performance-based, and
Institutional data

The use of this indicator makes it possible to quantify methodological variety
and to identify the moments in which research on football player valuation has
been most open to innovation and to the experimentation of new analytical
techniques. In this way, the heterogeneity index provides a perspective that
complements the simple count of publications, offering a synthetic measure of
the maturity and interdisciplinarity of the field.

Figure 11 shows the trend of H over the period 2014-2025, illustrating how
methodological variety has changed over time and how phases of
concentration on established approaches have alternated with periods of
greater openness toward new analytical perspectives.
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Methodological approach diversity over time

ity
(=]
o
S

s

0,60

0,40
0,20
0,00

Heterogene

2014 7016
2017 5018

2021
20222003 04
Years 2025

2014 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
H (eterogeneita) 0,00 0,44 0,00 0,50 0,00 000 056 045 0,67 032 0,67

Figure 11. Methodological approach diversity over time, showing the yearly heterogeneity of methods
used across studies.

The trend of the heterogeneity index in the early years considered, between
2014 and 2016, shows a gradual increase, rising from values close to zero to
about 0.44. This growth suggests that, even from the initial stages, research
began to complement traditional econometric models with contributions of a
different nature, such as conceptual studies or the first applications of data-
driven methods. In essence, this was a moment of experimentation and
exploratory curiosity, in which the economic tradition remained the main point
of reference but slowly began to open up to new analytical perspectives. This
initial expansion demonstrates the field’s willingness to move beyond rigid
frameworks and to broaden the range of analytical tools available to
researchers.

In the following years, between 2017 and 2020, the behavior of the index
becomes more irregular. After a peak in 2017, with a value of 0.50,
heterogeneity undergoes a sharp decline, reaching 0.00 for two consecutive
years. This represents a period of methodological recentralization, during
which scientific production once again tends to concentrate on classical
econometric approaches, leaving less room for alternative methodologies. This
phase can be interpreted as a moment of consolidation: after the initial
enthusiasm for innovation, the scientific community appears to return to
prioritizing theoretical coherence and statistical robustness, reinforcing its
foundations before venturing into new directions.
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Starting from 2021, however, the index rises sharply again, marking the
beginning of a new phase of methodological diversification. The years 2021
and 2022 represent a true turning point, with a heterogeneity value
reaching 0.56, the highest of the entire period analyzed. This result reflects
the increasingly widespread adoption of alternative approaches, ranging from
machine learning to neural networks and hybrid models that combine
econometric elements with artificial intelligence techniques. It signals a field
that is transforming, becoming more data-oriented, more experimental, and
increasingly interdisciplinary. The use of diverse methods is no longer
episodic but has become a structural feature of the field, reflecting a new stage
of scientific maturity.
In the most recent years, between 2023 and 2025, the index stabilizes at
relatively high levels, fluctuating between 0.32 and 0.67. This trend suggests
that the methodological landscape has reached a form of dynamic equilibrium,
in which different traditions coexist and mutually reinforce one another.
Sudden shifts or abrupt transitions from one paradigm to another are no longer
observed; instead, a stable coexistence appears to have emerged between the
econometric approach, which continues to represent the main theoretical
reference, and machine learning and hybrid methodologies, now established
as complementary tools. The latter, specifically, are proving increasingly
effective in improving model predictive performance and in handling the
growing complexity of sports data.

The growing variety of approaches and the progressive methodological
maturation of the field, however, raise a crucial question: not only which
methods are used, but how they are applied and evaluated in terms of scientific
rigor. Understanding the degree of rigor with which studies are conducted is
essential for interpreting the validity of the results and for assessing the overall
quality of academic production. The following section examines this aspect in
greater depth, analyzing the main dimensions of methodological rigor adopted
in the literature on football player valuation and evaluating the extent to which
different approaches meet criteria of coherence, transparency, and
replicability.

4.2.2 | Methodological Rigor

In the context of scientific research, methodological rigor represents a
fundamental criterion for assessing the quality, reliability, and credibility of
the results obtained. It refers to the degree of precision, consistency, and
transparency with which analytical methods are designed, applied, and
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validated, ensuring that conclusions are derived from solid and replicable
empirical procedures. In other words, high methodological rigor implies the
adoption of models based on clear theoretical foundations, supported by
adequate data, and subjected to statistical tests that guarantee their robustness.

In the field of football player valuation, where analyses aim to estimate
complex and multidimensional phenomena, methodological rigor plays a
notably important role. The quality of the conclusions depends on combination
of the type of approach chosen and on the care with which it is implemented,
the treatment of data, and the validation strategies adopted.
The classification presented in Table 11 aims to provide a structured summary
of the different levels of methodological rigor identified in the analyzed
literature, distinguishing between high, medium, and low categories.

Table 11. Classification of studies by level of methodological rigor, including descriptions and
typical analytical indicators for each category.

Level Brief Description Typical Indicators

Studies based on robust, replicable

models supported by large or Panel data models, ML

longitudinal datasets. They include models with train/test sets,
High formal validation procedures (e.g., regressions with control

cross-validation, out-of-sample variables or sensitivity

testing) and statistical robustness analysis.

checks.

Studies employing sound analytical

OLS on limited dataset:
methods but with moderate on fimited Gatasets,

regressions without
multicollinearity testing,
partial model validation.

Medium limitations, such as smaller samples,
lack of robustness checks, or
simplified model specifications.

Single-case analyses,
qualitative descriptions,
simple bivariate
regressions, conceptual
discussions.

Studies relying mainly on descriptive
or exploratory analysis, with limited
empirical validation and weak
generalizability of results.

Low

This classification makes it possible to understand the degree of empirical
maturity achieved by the studies over time and the progressive evolution of
the field toward higher methodological standards.

The attention to rigor reflects a tendency toward greater formalization and
transparency in research processes, which are essential elements for ensuring
the replicability and reliability of the evidence produced.
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Overall Distribution of Methodological Rigor
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8;24%

25;73%
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Figure 12. Distribution of Methodological Rigor in the publications set

Note: Each segment represents the number and percentage of studies within each level of
methodological rigor (High, Medium, Low) among the reviewed publications (N = 34).

Figure 12 shows the distribution of studies according to the level of
methodological rigor, distinguishing three categories: high, medium, and low.
The chart provides an immediate overview of the quality of analytical practices
adopted in  the literature @ on  football  player  valuation.
The largest share, equal to 73%, concerns studies with high methodological
rigor, based on robust models, formal statistical validations, and adequately
sized datasets. This result confirms that research in the field tends to favor
transparent and replicable procedures, reflecting an increasing focus on
empirical robustness.

Studies with medium rigor represent about 24% of the sample and are
characterized wusing appropriate methodologies, although with some
limitations, such as small samples or the absence of robustness checks. While
not reaching full formalization, these works contribute to consolidating the
empirical foundation of the field and reflect an intermediate stage of
methodological development. Only a small portion of the scientific
production, equal to 3%, falls into the low-rigor category. These are
descriptive or exploratory studies, often lacking extensive empirical
validation. Their marginal presence, however, indicates a positive trend:
research is moving toward increasingly structured standards, consistent with
the best practices of quantitative disciplines and data science.

To measure in greater detail how methodological rigor is distributed among
different analytical approaches, Table 12 examine a heatmap that cross-
tabulates the identified methodological categories (econometric, machine
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learning, hybrid, and conceptual) with the three levels of rigor, high, medium,
and low. The color intensity indicates the number of studies belonging to each
combination, providing an immediate representation of the areas where the
literature demonstrates greater solidity or, conversely, potential for
improvement.

Table 12. Heatmap of  Methodological Rigor by Analytical Category.

Note: The intensity of the color represents the number of studies for each combination of
methodological rigor and analytical category (N=34).

Category/Rigor Level High Medium Low

Classic Econometric 19 1 0
Machine Learning/Al 2 0
Hybrid 1 0
Conceptual/Bibliometric 4 1

The centrality of classical econometric models clearly emerges, as they
represent the largest portion of the sample and stand out for their high level of
methodological rigor, with 19 studies showing strong methodological solidity
and only one classified as medium. This confirms the role of econometrics as
a well-established analytical foundation, characterized by theoretical
consistency and empirical reliability.

Studies based on machine learning and hybrid approaches show a smaller
diffusion but a growing qualitative profile. Both categories include works
predominantly of high or medium rigor, indicating a progressive convergence
toward more structured standards, supported by the introduction of more
systematic validation and control procedures.
Conceptual and bibliometric contributions occupy a different position,
appraising more heterogeneous levels of rigor. Their theoretical and reflective
nature, being less anchored to empirical verification, explains the absence of
formal statistical procedures, while still maintaining significant value in
defining the conceptual framework of the field.
To make the relationship between methodological rigor and type of analytical
approach more immediately understandable, Figure 13 visualizes the
distribution of rigor levels (high, medium, and low) within each
methodological category.

The chart provides an immediate visual understanding of the varying degrees
of empirical solidity that characterize the different research strands, revealing
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that the quality of the applications is far from homogeneous. Rather, it reflects
the specific level of methodological maturity and refinement achieved within
each approach. This heterogeneity shedding in lights how certain
methodologies have reached a more advanced stage of validation and practical
implementation, while others remain exploratory or conceptually oriented.
Consequently, the figure serves as a descriptive tool but and as an indicator of
the developmental trajectory of the field, illustrating how empirical robustness
evolves alongside theoretical and technical progress.

Methodological Rigor by Method Category

Conceptual Bibliometric ||

Hybrid |

Category

Machine Learning/Al [N

Classic Economerric |
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No of study for each category and method. rigor

= High © Medium m Low

Figure 13. Distribution of methodological rigor (High, Medium, Low) across different analytical
approaches used in the reviewed studies.

The chart demonstrates a clear predominance of classical econometric models,
which include 19 studies with high rigor, one with medium rigor, and none
with low rigor. These results confirm that econometrics remains the
methodological backbone of research on football player valuation, thanks to
the strength of its theoretical foundations and the widespread use of
established statistical validation practices. The strength of this approach lies in
its ability to ensure empirical consistency and replicability, serving as a
benchmark  for the subsequent development of the field.
Studies based on machine learning and artificial intelligence display a more
balanced distribution, with 3 high-rigor works and 2 of medium rigor.
Although fewer in number, these contributions show a growing commitment
to the structuring of more rigorous analytical protocols, indicating that
predictive research is gradually consolidating its methodological foundations.
The increasing attention to model validation and systematic data management
suggests a transition toward full empirical maturity.
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A similar pattern can be observed for hybrid approaches, which combine
econometric methods and data-driven techniques: 3 high-rigor studies and 1
of medium rigor. This balance demonstrates that the integration of different
paradigms does not represent a methodological compromise but rather an
advanced form of complementarity, capable of combining the interpretability
of econometric models with the predictive flexibility of artificial intelligence.
Conceptual and bibliometric studies, finally, include 4 works of medium rigor
and 1 of low rigor. Although situated outside the stricter empirical dimension,
these contributions play an essential role: they provide a theoretical reference
framework and help systematize the growing methodological diversity of the
field, promoting the dissemination of best practices and encouraging critical
reflection on research quality.

The added value of this analysis lies in showing how methodological rigor is
becoming a transversal principle across all approaches. While econometrics
remains the consolidated foundation, machine learning and hybrid
approaches are rapidly narrowing the gap, approaching comparable
validation standards. Altogether, these findings suggest that football player
valuation is undergoing a phase of integrated methodological maturation, in
which the quality of analyses depends less on the paradigm adopted and
increasingly on the precision and transparency with which it is applied.

The emphasis on methodological rigor reveals that research on football player
valuation has achieved a mature analytical structure, grounded in principles of
validation, coherence, and transparency. However, the robustness of a model
does not depend solely on the techniques employed, but also on the quality
of the information on which it is based. The availability of data, their origin,
and the way they are translated into operational variables profoundly influence
the explanatory and predictive capacity of studies. For this reason, the next
step consists of examining the data sources and proxies most used in the
literature, in order to understand how data construction itself contributes to
shaping the results and the evolutionary trajectories of the research field.

4.2.3 | Data sources and Common proxies

The robustness of any model depends on the quality of datas on which it is
based and, on the way, theoretical concepts are translated into measurable
variables. In the field of football player valuation, the construction of
information bases is never a neutral aspect, since every choice regarding data
or indicators implies a different way of interpreting what “value” means.
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The sources employed range from official statistical databases to digital
scouting platforms and proprietary datasets developed for specific analyses.
At the same time, common proxies emerge, that is, indicators which indirectly
represent a player’s performance or economic potential, and which constitute
a shared language across different studies.

This section stresses how such sources and variables are selected and
combined, showing the logic that guides the transformation of sporting data
into economic information, and how this translation affects the comparability
and analytical depth of the results.
The availability and nature of data represent one of the central issues in
research on football player valuation. The information used to estimate
players’ value is never neutral, as it reflects different perspectives, economic,
institutional, or performance-based, and directly influences both model
construction and result interpretation. Table 13 provides an overview of the
main types of data sources identified in the literature, describing their
characteristics and presenting some representative examples. This
classification makes it possible to evaluate how the concept of value is
modeled through different informational approaches, each with its own logic
and a distinct degree of empirical precision.

Table 13. Classification of data-source types, with descriptions and representative examples used in
the reviewed studies.

Data-Source

Descripti Typical Data-S
Type escription ypical Data-Sources

Platforms provide

player valuations, Transfermarkt, Social
transfer data, or market medias

prices.

Market-based

fficial fi
Institutional- Official data from UEFA, FIFA, national
governing bodies or

Regulatory clubs. leagues reports, CIES
Data Platforms (Opta,

Performance- Sport statistics and Whoscored, FBref,

based match data. SofaScore) and
Videogames

Data collected Academic datasets, Press
Manual- . s .
. manually from multiple or clubs’ archives, Data
Mixed

open sources.

Simulations
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The data sources used in studies on football player valuation outline a
heterogeneous informational landscape, in which different perspectives
contribute to constructing the concept of a player’s value. Market-based
platforms such as Transfermarkt or other digital channels dedicated to the
transfer market represent the dimension closest to the economic reality of
football. They transform perceptions, expectations, and price fluctuations into
structured data, offering a dynamic reflection of the “market sentiment” that
influences value formation.

Alongside these, institutional and regulatory sources, including UEFA, FIFA,
national leagues, and CIES, provide the most formal and reliable reference,
ensuring standardization, consistency, and traceability. They constitute the
empirical foundation for econometric and comparative analyses, where data
robustness and temporal continuity play a decisive role. Complementing this
framework are performance-based sources such as Opta, WhoScored,
SofaScore, or even sports video games, which capture value through on-field
performance. These platforms offer granular and objective measurements of
player output, making them indispensable for predictive approaches and the
application of machine learning models.

Finally, manual or mixed sources reflect the more artisanal aspect of research:
datasets constructed ad hoc from academic archives, journalistic sources, or
open databases, which, although less standardized, offer great flexibility and
allow for the exploration of qualitative dimensions such as talent perception
or media narratives.
Taken together, these categories show that player valuation relies on a
complex and interdependent informational ecosystem, where institutional
data, performance metrics, and market signals are intertwined. A player’s
value thus emerges not from a single source, but from the intersection of
economics, technology, and football culture, where different approaches
interact and complement each other in an attempt to represent the multifaceted
reality of modern football.

The relative weight of each source type within the analyzed corpus is
illustrated in Figure 14, which shows the distribution of data categories used
across the examined studies. The chart provides an immediate visualization of
which informational perspectives are most influential in shaping player
valuation models.
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Data Source Categories share in the dataset
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Figure 14. Distribution of data-source categories in the dataset.

Note: Each label shows the number of studies and their percentage share within the dataset

It can be observed that almost half of the studies rely on market-based sources
(44%). This means that, in most of the literature, player value is still
interpreted as a market phenomenon, expressed through transfer fees, public
valuations, and expectations. It is a strongly economic and, to some extent,
narrative perspective: value is what the market says it is. This approach is
powerful because it provides immediate and comparable measures, but it also
carries the risk of incorporating reputational biases, media hype, and
speculative dynamics. In other words, much of the existing research is still
“measuring perception” rather than measuring actual performance.
Alongside this dominant block, two interesting patterns emerge. First, manual
or mixed sources account for 29% of the studies. This is not a negligible
figure, as it indicates that a significant part of the literature does not settle for
standardized sources but instead builds its own datasets by combining multiple
inputs. This is typical of more exploratory or innovative studies and suggests
that the field is not yet saturated: there is still room to define new metrics and
new interpretations of value.

Second, institutional or regulatory sources (18%) and performance-based
sources (only 9%) remain in the minority. This asymmetry can be interpreted
in two ways. On the one hand, it confirms that more “official” studies, based
on certified data or technical on-field performance metrics, are still less
frequent than market-centered analyses. On the other hand, precisely because
they are less used, these sources represent a potential driver of evolution for
the field. They shift the focus from “how much a player costs” to “what a
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player actually does on the field” and “what his regulatory or contractual
impact is within the football system”.

What emerges is therefore a point of transition. The literature remains
anchored to the economic dimension of value, but it is beginning to move
toward a richer and more multidimensional definition, one that integrates
technical performance, institutional structure, and customized data
construction. Figure 15 and Table 14 provide a hierarchical view of the
informational system underlying football player valuation, distinguishing the
main data categories and their respective subcomponents. The investigation
quantifies the use of different data types and explores the logic guiding the
selection and combination of sources: which platforms have become reference
points, which approaches are emerging as alternatives, and how the integration
of heterogeneous data is enriching the comparability and analytical depth of
empirical studies.

Hierarchical Distribution of Data Sources and Their Subcomponents

B Market-based B Institutional - Regulatory

B Manual - Mixed B Performance-based

Figure 15. Hierarchical distribution of data sources and their subcomponents.
Note: The inner ring represents the main data-source categories, while the outer ring details their
specific subcomponents
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Table 14. Breakdown of data-source categories and subcategories, showing the number and
percentage share of studies using each source type.

Data-Source Type Subcategory No of Studies % of share
Market-based Transfermarkt 12 34,3%
Social Medias 3 8,6%
Institutional - Regulatory CIES 1 2,9%
NCAA 1 2,9%
Other 1 2,9%
Manual - Mixed Literature Review 3 8,6%
Clubs Dataset 3 8,6%
Data Simulation 2 5,7%
Other 2 5,7%
Performance-based Videogames 4 11,4%
Data Platforms 3 8,6%

Total 35 100,0%

It is shown how each main category is articulated into specific subcomponents.
This hierarchical view analyzes the strong concentration of certain sources
compared to others and the growing diversity of resources on which research
relies.

The most evident finding concerns the dominance of market-based sources,
which account for more than one third of the total (34.3%). Within this
category, Transfermarkt clearly emerges as the main reference platform,
used in 12 out of 35 studies, followed by social media (8.6%), which are
employed to collect perceptions of value, popularity, or market signals. This
prevalence confirms the central role of market valuations as an empirical proxy
for player value, an approach that emphasizes the economic and perceptual
dimension over the purely performance-based one. However, reliance on these
sources also evaluates a possible methodological vulnerability: datas often
derive from estimates or subjective evaluations and therefore partially reflect
perception dynamics rather than actual performance.

Manual or mixed sources represent the second most common component
(20%), with a balanced distribution among literature reviews (8.6%), datasets
constructed by clubs or researchers (5.7%), and data simulations (5.7%). This
category reflects the growing trend toward customized and adaptive research
designs, in which scholars assemble and integrate multiple sources to meet
specific analytical needs. The use of manually constructed data requires
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greater effort in terms of collection and validation but also provides superior
control over the quality and consistency of the information employed.

Performance-based sources account for about 11.4% of the total, with two
main subcomponents: sports video games (4 studies) and data analytics
platforms such as Opta or WhoScored (2 studies). These sources represent the
most direct entry of quantitative on-field performance analysis into the
economic evaluation of football players. Although still a minority, they
embody the clearest connection between sports analytics and predictive
modeling, introducing objective and granular variables that make it possible
to measure the individual contribution to collective performance.

Institutional and regulatory sources have a more limited presence (8.6%
overall), divided among data from CIES, NCAA, and other official
institutions. Their use, though less frequent, plays a strategic role in studies
that prioritize reliability, traceability, and temporal comparability. These
sources are particularly suited to econometric or comparative analyses, where
data consistency is more important than informational variety.

The analysis reveals an evolutionary tension between immediacy and
precision: on one side, the practicality and accessibility of market data
continue to hold their appeal; on the other, there is a growing interest in more
controlled, customized, and technically robust sources. It is precisely within
this balance that the methodological maturation of the field is taking place.
Football player valuation is progressively evolving from a descriptive practice
into a data-driven science, capable of integrating economic, performance, and
institutional dimensions into a single coherent analytical framework.

Beyond revealing structural differences among categories, the distribution of
sources also suggests a temporal evolution. Researchers’ choices are not static
but respond to technological developments, data availability, and advances in
analytical methodologies. Figure 16 illustrates this dynamic showing how the
use of different types of sources has changed over the years.
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Evolution of Data-Source Categories Over Time
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Figure 16. Evolution of data-source categories over time, showing the yearly distribution of studies
based on market-based, institutional-regulatory, manual-mixed, and performance-based data
sources.

This diagram continues and deepens the contribution presented in Figures 14
and 15, shifting the focus from the overall and hierarchical distribution of data
sources to their temporal evolution. Previous representations showed that
research on football player valuation is based on a heterogeneous data
ecosystem, where market, institutional, performance, and manually
constructed sources coexist, the current graph illustrates how such
heterogeneity has formed and consolidated over time.

In the early years observed (2014-2018), the literature appears strongly
anchored in an institutional and market-oriented logic, where player value is
conceived primarily as an observable economic variable derived from prices,
wages, or regulatory indicators. This initial phase, consistent with the findings
of Table 13, reflects an explanatory and descriptive paradigm: data are not
constructed but rather acquired from pre-validated sources, in line with the
dominant econometric orientation.

Starting from 2020, a shift in the informational paradigm becomes evident, as
already anticipated by the diversification shown in Figure 15. The use of
manual and performance-based sources increases, signaling a more empirical
and design-oriented approach to data collection. Researchers begin to integrate
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granular statistics, performance metrics, and ad hoc databases, introducing a
more experimental and data-driven perspective. This evolution suggests that
player valuation is no longer understood solely as a market estimate, but as a
multidimensional construct capable of incorporating the technical, tactical,
and contextual contributions of the athlete. The year 2022 marks a turning
point: all categories of data sources coexist and reach an unprecedented level
of use. This peak in diversification is not accidental: reflects a mature phase
of methodological hybridization, in which research integrates economic,
institutional, and performance-based sources into a coherent analytical
framework. The balance observed in subsequent years (2023-2025), with the
continued presence of manual and performance-based sources alongside
market data, confirms that informational plurality is not a transitory phase
but a structural feature of the field.

This temporal trajectory directly connects to the processes of methodological
maturation described in the previous sections. Just as the heterogeneity of
analytical methods (Figure 11) and the progressive diversification of models
(Figure 10) highlighted a transition from purely explanatory to predictive and
integrated paradigms, the evolution of data sources mirrors the same
epistemological dynamic. Football player valuation is shifting from a phase of
dependence on pre-existing data to one of active and reflective data
construction, where the quality, consistency, and interpretative capacity of
information take on central importance.

Consistent with the approach adopted in the previous section, this part of the
analysis also employs the heterogeneity index H to measure the internal
variety of data sources used over time. The objective is to understand how
diversified the use of sources is in each year and to what extent research tends
to favor balanced combinations of market, institutional, performance, and
manually constructed data. The index is calculated according to the following
expression, where each type of data source is considered as an independent

informational category:
n.
H=1- ) (=)
> )
i

o [ = DataSource type
o n; = Number of studies that use DataSource type i
o N = Total number of studies published in that year
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The application of the H index to the collected data makes it possible to trace
the temporal trend of the diversity of information sources used in the
analyzed studies. The following graph shows how the level of heterogeneity
has changed over time, providing a dynamic picture of the informational
system on which the literature on football player valuation is based. Through
this representation, it is possible to identify the moments of greater
concentration on specific types of data and the phases in which research has
experimented with broader integration among heterogeneous categories,
reflecting the methodological and interdisciplinary evolution of the field.

Evolution of Data Source Diversity Over Time
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Figure 17. Evolution of data-source diversity over time, measured through the heterogeneity index

(H) to capture the yearly variability in the types of data sources used across studies.
The visual depiction of the heterogeneity index illustrate how research on
football player valuation has evolved from a static and concentrated use of data
sources to an increasingly complex and dynamic informational structure. In
the early years, values close to zero indicate an almost exclusive reliance on
market-based or institutional data, consistent with a phase in which player
value was treated merely as an economic measure.

The sharp increase in 2021-2022, with a peak at H = 0.73, marks a substantial
turning point: the multiplication of data sources reflects an epistemological
transition, in which value is constructed through the combination of
economic, performance-based, and contextual dimensions. This
diversification does not stem from a purely technical necessity but represents
a reconfiguration of the very concept of data, which shifts from a static content
to an element of analytical design.
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The subsequent stabilization (H = 0.44—0.48) suggests that informational
diversity has consolidated as a structural feature of the field. Research no
longer alternates between exploratory and conservative phases but rather
develops a mature balance between standardization and innovation, where
the selection of sources follows criteria of methodological coherence rather
than mere availability. Along this trajectory, one can observe the full
integration between rigor and informational pluralism, already highlighted in
the methodological evolution (Figure 11): the understanding of player value
no longer depends on access to a single authoritative source but on the ability
to orchestrate multiple perspectives in a scientifically coherent manner.
The analysis of the variety and evolution of data sources thus shows that data
construction has become an essential prerequisite for understanding player
value. However, to fully interpret the mechanisms that determine its
formation, it is necessary to shift attention from the informational to the
analytical level, examining the variables that, within empirical models,
directly explain the determinants of value.

4.3 | Analysis of Key Determinants

The focus now shifts from how data are collected to what they reveal. After outlining
the sources and their evolution, the objective becomes understanding which
concrete elements shape the value of football players and how these factors are
translated into variables within analytical models. Studying the determinants means
entering the interpretative core of football player valuation, where information is
transformed into economic relationships and individual performance intertwines with
market dynamics, role, age, and competitive context. This section therefore explores
the logic underlying the construction of variables and the trends that define how
contemporary research interprets value in football.

4.3.1 | Variable Identification and Classification

To grasp how literature translates the concept of player value into operational
terms, it is necessary to examine which variables are actually used in analytical
models and what logic guides their selection. The proposed classification
distinguishes four main categories: sporting, contractual, intangible, and
financial or club-related variables. These represent the different dimensions
through which value takes shape. Each reflects a distinct analytical
perspective: performance as a technical measure, the contract as an economic
constraint, image as reputational capital, and the club context as a structural
framework. Together, these components outline a multidimensional
representation of the player, in which value is never a single, fixed quantity
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but rather the outcome of the interaction between performance, market forces,
and perception.

Table 15. Classification of variable types with corresponding descriptions used in the reviewed studies.

Variable Type Description

Sport Sport performance indicators and physical characteristics.
Contractual Contract-related and transferability aspects.

Intangible Image, popularity, and visibility factors.

Financial / Club Economic, contextual, and organizational data.

The next step is to observe how these dimensions are distributed within the
sample. The following graph provides a synthetic representation of the dataset
composition, showing the relative weight of sporting, contractual, intangible,
and financial variables. This distribution makes it possible to realize which
analytical perspectives dominate the literature and to what extent player value
is interpreted through performance, market dynamics, or other complementary
factors.

MacroVariables shares in dataset

10[15%

’ 29|42%

16]23%

1420%

= sports = contractual = intangible = financial

Figure 18. Distribution of macro-variable categories in the dataset showing the number and
percentage share of studies using sport, contractual, intangible, and financial variables.

The visualization confirms the centrality of the sporting dimension (42%),
which remains the empirical cornerstone in the evaluation of talent, although
its predominance now fits within a more complex framework. The substantial
presence of contractual (23%) and financial (15%) variables suggests a
progressive integration between performance and economic sustainability,
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indicating a market increasingly attentive to the management of human capital.
Even more significant is the weight of intangible variables (20%), which
points out how value construction also depends on public and media
perception, recognizing that visibility and reputation generate economic
returns comparable to those of sporting performance. This structure shows that
literature is converging toward a systemic conception of value, where athletic,
economic, and symbolic components do not compete but rather reinforce
each other in explaining a player’s price.

After outlining the overall structure of the variables used in player valuation
models, it is useful to detect how their presence has evolved over time.
Temporal analysis makes it possible to capture the phases in which specific
methodological approaches have found greater application. The following
graph therefore illustrates the evolutionary dynamics of the independent
variables, recognizing how research has adapted to changes in the football
market and to the growing availability of heterogeneous data.

Temporal Distribution of Independent Variables in
Player Valuation Models
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Figure 19. Temporal distribution of independent variable categories used in player valuation models,
illustrating yearly trends for sports, contractual, intangible, and financial variables.

The temporal distribution of independent variables reveals a clear structural
evolution in player valuation approaches between 2014 and 2025. In the first
phase (2014-2018), the number of variables used remains limited and
relatively stable, with sporting variables predominating, accounting for over
40% of the total on average. This stage reflects research still rooted in
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traditional models, focused on performance indicators and physical attributes
as the main predictors of player value.

From 2020 onward, there is a marked expansion in both the variety and the
total number of variables employed, with a significant peak in 2022, when
sporting variables exceed 25 and financial variables reach around 18. This
increase is not merely quantitative: it marks a methodological transition
toward more complex and multidimensional models capable of simultaneously
incorporating sporting, economic, and reputational dimensions.

Intangible and contractual variables, initially marginal, display a more
discontinuous yet steadily growing trend, indicating a progressive sensitivity
within literature to non-performance-related factors. The inclusion of elements
such as popularity, contract duration, or release clauses suggests that market
value is now interpreted as a synthesis of performance and economic potential
rather than a simple reflection of on-field output.

The simultaneous rise of financial and sporting variables after 2020 can also
be interpreted because of the maturation of data sources (as shown in Figures
16 and 17), which made more comprehensive and structured datasets
available. In this sense, the growth in the number of variables signifies not
only richer information but also an enhancement of the explanatory capacity
of models, which increasingly adapt to a football environment intertwined
with economic and media dynamics.

The slight decline observed in 2024-2025 suggests a phase of consolidation:
the exploratory stage appears to give way to greater balance between the
quantity and quality of variables, signaling that research is converging toward
a more mature and methodologically conscious framework.

In this context of maturation, Figure 20 allows for a deeper exploration of this
internal balance, showing that the variety of variables does not merely
translate into numerical growth but into a more coherent and articulated
structuring of the dimensions analyzed. The graph illustrates the
hierarchical distribution of variables used in player valuation models,
distinguishing the four main macro-areas (sporting, financial, contractual, and
intangible) and their respective subcomponents.

The representation reveals the increasing sophistication with which the
literature combines performance indicators, economic data, and reputational
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factors, integrating traditional elements (such as goals, assists, or position)
with more complex aspects related to profitability, visibility, or contract
structure. The evolution of these models thus appears oriented toward a
systemic conception of value, in which the multiplicity of variables reflects
not dispersion but a more mature ability to capture interdependencies among
sporting results, financial dynamics, and symbolic capital, marking a definitive
shift from mere description to a structured understanding of value in modern
football.

Hierarchical Distribution of MacroVariables and Their Subcomponents

B Sports Variables B Contractual Variables

B Intangible Variables ~ B Financial Variables

Figure 20. Hierarchical distribution of macro-variables and their subcomponents, showing the main
variable categories (inner ring) and their detailed subdimensions (outer ring) used in player valuation
models.

The hierarchical distribution of macro-variables and their subcategories,
presented in Figure 20 and Table 16, identify the structural evolution of player
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valuation models and the growing complexity of how a football player’s value
is conceptualized, measured, and interpreted. The quantitative evidence shows
a structured yet balanced hierarchy, in which the sporting dimension remains
predominant (34.7%) but now coexists with economic, contractual, and
reputational components that expand its interpretative scope.

Sporting variables continue to represent the empirical foundation of the
system, with indicators such as player performance (9%), goals (4.7%), and
assists (4%) reinforcing the link between performance and market value.
However, the internal fragmentation, with the inclusion of position, minutes
played, age, and an 11% share of “other” variables, signals a qualitative
transformation: research no longer merely quantifies performance but explores
its contextual dimension, assessing how productivity depends on role,
continuity, athletic maturity, or contribution to team play. The focus thus shifts
from an output measurement logic to a performance profiling perspective,
where performance becomes a multidimensional construct.

Financial variables (33.7%) lead to a second analytical layer, oriented toward
economic sustainability and the profitability of talent. The high incidence of
player compensation (15.3%) reveals the growing interdependence between
performance and remuneration, but also a new awareness: an athlete’s value
is not only what they “produce” but also what they “cost” and what they
“yield.” The inclusion of variables such as club finances and profitability
(5.3%), budgets, or revenue streams (2.7%) shows that valuation is adopting
a systemic perspective in which individual assessment is inseparable from the
organizational and financial context that sustains it. In other words, the player
is viewed as an economic asset integrated within a broader structure of human,
sporting, and financial capital.

Contractual variables, accounting for 13%, complete this systemic view by
emphasizing the logic of mobility and transferability of value. Indicators such
as transfer negotiations (4.3%) and contract duration (1.7%) describe an
athlete’s capacity to generate economic returns over time, while also reflecting
the growing institutionalization of the football market: value is no longer only
“produced” or “recognized,” but also “regulated”. These variables translate
into analytical terms the intersection between economics and governance,
showing how the legal and administrative dimension has become an integral
part of the valuation process.
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Intangible variables (16.4%) represent the most innovative and dynamic
frontier. The presence of indicators such as popularity (3.3%), player
reputation (3.7%), and crowd valuation (2.7%) suggests that sporting value is
increasingly incorporating a symbolic and communicative dimension,
consistent with the transformation of football into a cultural industry. In a
context dominated by digital platforms and global media, visibility and
recognizability become fully-fledged economic resources: reputation
generates commercial returns, influences negotiations, and even affects
technical decisions. This shift clearly shows that a player’s value no longer
depends solely on what they do on the field but also on what they represent, a
paradigmatic change that links sports economics to the celebrity economy.

Taken as a whole, the analysis reveals a recomposition of valuation logics.
Performance remains the foundation, but its relative weight is increasingly
distributed across tangible and intangible dimensions. A convergence emerges
among sporting efficiency, financial sustainability, contractual structure, and
reputational capital, transforming player valuation into a multidimensional and
interactive process. This convergence reflects an epistemological maturation
of the field: from a descriptive and fragmented phase to an integrated
approach capable of capturing the complexity of value in modern football.

An additional layer of insight lies in the temporal reading implicit in this
structure. Sporting variables dominate the empirical tradition, but financial
and intangible components have shown recent growth, consistent with the
transformations in the football industry following digitalization and the
globalization of economic flows. This also explains the tendency, highlighted
in previous figures, toward a diversification of sources and variables: as
research evolves, valuation models become richer but also more reflective and
critical.

What is presented is not merely a distribution of frequencies, but rather a map
of the changing way in which football value is conceived, from a statistical
measure of performance to a complex construct that integrates output,
reputation, and economic structure. Today, value is the result of the
interactions among what a player does, represents, and generates, a concept
that unites performance, economics, and sporting culture within a single
analytical framework.
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Table 16. Breakdown of macro-variable types and their subcategories showing frequency of

occurrence and percentage share across the analyzed studies.

MacroVariable Type  Subcategory Occurence % of share
Sports Variables player performance 27 9,0%
goals 14 4,7%
assists 12 4,0%
position 11 3,7%
age 7 2,3%
minutes played 7 2,3%
Other 33 11,0%
Contractual Variables transfer negotiations 13 4.3%
contract duration 5 1,7%
transfer history 5 1,7%
Other 16 5,3%
Intangible Variables popularity 10 3,3%
player reputation 11 3,7%
crowd valuation 8 2,7%
Other 20 6,7%
Financial Variables player compensation 46 15,3%
it s o
budget & expenditure 9 3,0%
Zfrvezrrlrlllse & income ] 2.7%
ot & :
Other 14 4.7%
TOT 300 100,0%

The simple quantification of occurrences is not sufficient to grasp the
underlying logic of the different approaches: the structure of the data reveals
trends, priorities, and distinct visions of the very concept of value. From this
perspective, it becomes essential to interpret the observed patterns, that is, the

ways in which the sporting, economic, contractual, and intangible dimensions
are integrated, weighted, and interconnected, in order to spot the direction in
which research is moving.

The following section focuses precisely on this interpretative transition,
analyzing the most significant recurrences and the emerging configurations
that outline the theoretical and applied evolution of football player valuation

models.
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4.3.2 | Interpretation of Observed Patterns

The quantitative analysis of variables provides a structural overview of the
phenomenon, but it is through the interpretation of emerging patterns that
research attains its true explanatory power. Realizing how the different
dimensions (sporting, economic, contractual, and intangible) are distributed
and interact with one another allows for the identification not only of
methodological trends but also of the conceptual evolution in how player value
is defined and represented. The focus thus shifts from the inventory of
variables to the way they are used: which categories assume greater centrality,
in which methodological contexts they emerge most prominently, and how
their combination reflects distinct conceptions of value. This section interprets
these configurations to uncover the underlying logics of player valuation
models, highlighting the progressive convergence between empirical and
theoretical approaches, and between quantitative prediction and economic-
social interpretation.

Figure 21 visualizes this heterogeneity, showing how sporting, contractual,
intangible, and financial variables are distributed across the main
methodological orientations, highlighting the priorities and differences that
characterize each model of football player valuation.

Independent variable distribution across valuation methods

Machine Learning/Al 5,1% 33,3%
ywrid
Conceptual Bibliometric

0,0% 20,0% 40,0% 60,0% 80,0% 100,0%

® % sports var % contrvar W% intan. var B % finan. var

Figure 21. Distribution of independent variable categories across valuation methods, showing the
relative use of sports, contractual, intangible, and financial variables within each methodological
approach.

The analysis above allows for a direct connection between the methodological
dimension (chapter 4.2) and the substantive one (chapter 4.3), showing that
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analytical choices are not neutral but instead reflect different conceptions of
player value.

o Data-driven methods tend to objectify value by relying on
measurable and quantifiable data.

o Hybrid approaches seek a balance between methodological rigor and
analytical flexibility.

o Conceptual and econometric perspectives maintain a stronger
theoretical grounding, though with varying degrees of openness toward
symbolic and reputational components.

This type of scrutiny implies that football player valuation is evolving from a
one-dimensional view, centered solely on performance, to a multilayered
conception in which sporting, financial, and reputational factors coexist and
mutually reinforce one another. It represents, therefore, a crucial step toward
an integrated theory of value, in which the methodological choice shapes not
only the analytical process but also the very form of value that emerges from
1t.

A clear divergence can be observed in the logic governing variable selection
across methodological approaches, revealing how each paradigm translates the
notion of value into its own interpretative framework.

In machine learning and artificial intelligence models, more than half of the
variables (53.8%) pertain to the sporting dimension, while financial variables
(33.3%) represent the second interpretative pillar. This configuration indicates
that predictive algorithms rely primarily on quantitative and observable
indicators, emphasizing athletic performance as the empirical foundation for
model training, while maintaining a substantive link with economic data that
translates performance into monetary value. The limited use of contractual and
intangible variables (7.7% and 5.1%, respectively) highlights the difficulty of
these approaches in capturing qualitative or contextual dimensions, which
remain challenging to formalize numerically.

Hybrid models exhibit a more balanced distribution: the sporting component
(43.8%) remains dominant, but the presence of contractual (9.4%) and
intangible (12.5%) variables increases noticeably. This pattern suggests an
effort to reconcile predictive accuracy with economic interpretability,
consistent with the underlying logic of methodological hybridization, which
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aims to combine the flexibility of data-driven models with the theoretical
robustness of econometrics.

Conceptual and bibliometric studies, by contrast, reduce the weight of the
sporting dimension (25.6%) and privilege financial variables (41%),
accompanied by greater attention to contractual (17.9%) and intangible factors
(15.4%). This configuration reflects the more theoretical and systemic nature
of such approaches, which aim to understand the economic and symbolic
mechanisms underlying valuation rather than to estimate it empirically.

Classical econometric models retain a more traditional structure, with
sporting performance (34.7%) and financial variables (32.1%) forming the
two central dimensions. However, the non-negligible presence of intangible
factors (19.5%) indicates a gradual broadening of the econometric paradigm
toward less tangible aspects, acknowledging the growing relevance of
reputation and player image as determinants of value.

The progressive integration of sporting, economic, and intangible dimensions
across methodological approaches prompts a broader reflection: “what extent
does the composition of variables depend on the degree of methodological
rigor adopted in each study?” Understanding this relationship is crucial to
assess whether the theoretical evolution of player valuation has advanced
alongside empirical refinement, or whether a gap persists between conceptual
complexity and statistical formalization.

Figure 22 deepens this connection by illustrating how the categories of
sporting, contractual, intangible, and financial are distributed across different
levels of methodological rigor (high, medium, and low), offering a useful
perspective for interpreting the scientific maturity and methodological balance
of the literature on football player valuation.
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Independent variable distribution across
methodological rigor

Medium 37,9% 12,1% KRR

High 37,4% 17,8% 33,0%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

u % sports var % contrvar ™ % intan. var B % finan. var

Figure 22. Distribution of independent variable categories across levels of methodological rigor,
highlighting the relative importance of sports, contractual, intangible, and financial variables within
low, medium, and high-rigor studies.

The chart relates the distribution of variable categories to the level of
methodological rigor adopted in the studies, revealing how the formal quality
of analysis directly influences the conceptual structure of player valuation
models.

From a quantitative perspective, studies characterized by low methodological
rigor display a markedly unbalanced composition: 75% of the employed
variables belong to the financial category, while 25% are contractual, and no
sporting or intangible components are included. This configuration reflects a
predominantly descriptive approach, in which player value is interpreted
mainly through aggregate economic metrics (such as budgets or salaries), with
limited attention to individual performance or reputation. Although these
studies may offer interpretative insights, their explanatory capacity at the
micro-analytical level remains limited.

In medium-rigor studies, the distribution becomes more articulated: sporting
variables account for 37.9% of the total, financial for 33.3%, while
contractual (16.7%) and intangible (12.1%) dimensions acquire a non-
negligible role. This composition suggests a partial balance between
performance measurement and economic dimension, although the
methodological framework is not yet fully consolidated. These studies seem
to represent a transitional stage where the integration of heterogeneous
variables is underway but not yet supported by robust statistical procedures.
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It is, however, in high-rigor studies that the strongest methodological
coherence and interpretative maturity emerge. The distribution, 37.4%
sporting variables, 33% financial, 17.8% intangible, and 11.7% contractual,
reveals a nearly systemic balance, in which all dimensions of value are
represented. The stable inclusion of intangible components indicates that the
most rigorous studies go beyond the quantitative measurement of
performance or economic impact to incorporate reputational and media-
related aspects, treating them in a formalized and replicable manner. In other
words, methodological rigor is accompanied by greater conceptual openness
rather than a reduction in complexity.

From a qualitative standpoint, these results suggest that scientific maturity in
the field of football player valuation lies not only in the technical
sophistication of models but also in the ability to integrate different
dimensions coherently and verifiably. The most rigorous studies are
therefore not the simplest ones, but those capable of operationalizing complex
concepts such as visibility or symbolic capital, translating them into
formalized analytical variables.

This distribution reflects a clear evolutionary tendency: methodological rigor
fosters multidimensionality in the conceptualization of value, pushing research
toward an integrated paradigm in which performance, economy, and image are
not separate domains but interrelated components of a unified interpretative
framework. Complexity thus ceases to be perceived as a limitation to scientific
validity and instead becomes one of its key indicators: the ability to model
and quantify player value in both its empirical and symbolic articulation
emerges as the defining feature of advanced research.

The preceding analysis has shown that the most rigorous models achieve a
balanced integration of sporting, economic, and intangible variables, signaling
an evolution toward increasingly mature and comprehensive approaches. Yet
a crucial question remains: is this methodological sophistication recognized
by the academic community? In other words, do studies employing more
complex structures (with a greater number of variables and more elaborate
empirical frameworks) achieve higher scientific impact, or do the academic
audience still tend to favor simpler and more accessible models?

Figure 23 addresses precisely this issue, examining the relationship between
model complexity and scientific impact in terms of citations. The bubbles
represent the main reference publications, plotted according to the number of
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independent variables and normalized citations per year. This perspective
makes it possible to assess whether methodological sophistication correlates
with greater academic influence, or whether research visibility and recognition
are instead driven by other factors, such as model clarity or practical
applicability.

Relationship Between Model Complexity and Citation
Impact of Core Publications

18,00

16,00
14,00 50
12,00 !

10,00
8,00

6,00 -
4,00 @
2,00

0,00
0 2 4 6 8 10 12 14

Normalized Citations per Year

Total no. of indipendent variables

Figure 23. Relationship between model complexity and citation impact of core publications.
Note: Bubble size represents publication year, 10 for 2014 and 2016, 20 for 2017, and 30 for 2021 and
2022. All core publications exhibit high methodological rigor (blue color).

Figure 23 focuses on the core publications, the most influential and frequently
cited works within the football player valuation literature, previously
identified in Table 8 as methodological and theoretical reference points for
the field. The objective of this analysis is to examine the relationship between
model complexity, expressed by the number of independent variables
employed, and scientific impact, measured through normalized citations per
year. All included studies exhibit high methodological rigor, allowing
differences in impact to be interpreted as a function of model structure rather
than baseline quality.

The distribution of points reveals a more nuanced picture than one might
expect: complexity is not, in itself, an indicator of greater scientific success.
The most cited studies, recording normalized values of 14.50 and 13.67
citations per year, employ models of moderate complexity, typically
comprising 8—10 independent variables. By contrast, more extensive models,
with 11 variables, display a lower impact (9.75 and 6.78 citations per year).
This evidence suggests the existence of an optimal threshold of complexity,
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beyond which the inclusion of additional analytical dimensions does not yield
proportional gains in academic recognition.

In other words, excessive complexity risks making models more opaque,
less replicable, and harder to generalize, thereby reducing their scientific
appeal. Conversely, models that maintain a parsimonious, yet theoretically
robust structure appear to be more effective in communicating results and
attracting scholarly attention.

A clear connection emerges with the Lorenz curve presented in Figure 7. As
noted in that section, citation distribution within the player valuation field is
highly concentrated: a small subset of publications accounts for the majority
of academic recognition. Figure 23 helps explain why: the most impactful
core publications do not stand out for the sheer quantity of data or variables
used, but rather for their conceptual clarity and methodological soundness,
their ability to translate the complexity of the phenomenon into interpretable
and reproducible models.

Itis the quality of modeling, rather than its extensiveness, that determines
academic success. The most cited works are characterized by a balance
between theoretical depth, empirical rigor, and communicative clarity,
qualities that enable them to combine technical precision with practical
relevance for both scholars and practitioners.

A temporal perspective adds another interpretative layer. The largest bubbles,
corresponding to 2021 and 2022, display medium-high citation values and
stronger methodological coherence. This indicates that recent research is
undergoing a phase of structural maturity, where analytical sophistication no
longer undermines model readability but rather enhances it through a more
conscious use of statistical techniques and available datasets.

Earlier publications (2014-2016), by contrast, occupy the lower portion of the
chart, with lower impact levels (ranging from 4.2 to 10.08 citations per year).
These studies represent the pioneering efforts of the field: foundational works
that established the theoretical groundwork for subsequent research but were
characterized by limited methodological standardization and replicability.

The comparison reveals a clear evolutionary trajectory: the field progressively
moving away from purely descriptive or redundant models toward
parsimonious yet theoretically grounded structures capable of capturing the
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complexity of player value through truly meaningful variables. In this sense,
Figure 23 represents a quantitative analysis and a metaphor for disciplinary
maturation. The most influential research is that which succeeds in
“taming” complexity, not by eliminating it, but by managing it, making
models accessible, transparent, and reproducible.

The message that emerges from this analysis is twofold. On the one hand, it
confirms that complexity has value, but only when it serves to enhance
understanding. On the other, it highlights that academic credibility in the field
of player valuation depends on the balance between rigor and readability,
between technical innovation and theoretical coherence. It is this balance that
allows a model to become not only methodologically sound but also
influential, widely recognized, and replicable within international literature.

The analyses presented thus far have conceptualized the complexity and progressive
maturation of the field devoted to football player valuation, showing how
methodological evolution mirrors a broader theoretical and applied transformation.
After examining the models, variables, and dynamics underlying their construction,
the next step is to interpret these findings critically, shifting the focus from a
descriptive to a conceptual level. Chapter 5 adopts this perspective, offering a
qualitative and reflective discussion of the evidence gathered, with the aim of linking
the analytical results to the economic, regulatory, and human dimensions that define
the value of the football player in the contemporary context.

5 | DISCUSSION OF RESULTS

The analysis developed in the previous chapters has shown that the valuation of
football players is not merely a technical or statistical issue, but a complex
phenomenon intertwining economic, human, and institutional dimensions.
Quantitative results have revealed increasing methodological rigor and a progressive
integration of sporting performance, financial factors, and intangible variables.
However, beyond empirical robustness, there emerges a need to question the meaning
and limitations of an approach that is becoming increasingly data driven.

5.1 | The Risks of a Purely Data-Driven Approach

The methodological evolution of football player valuation has led to an increasingly
extensive use of data, predictive models, and machine learning techniques, making
quantitative analysis an indispensable component in estimating players’ market value.
As demonstrated in Chapter 4, the research field has achieved a high level of
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methodological rigor, with models capable of handling hundreds of observations and
variables describing sporting performance, contractual structure, financial conditions,
and even players’ reputational capital. However, this pursuit of absolute measurability
of value entails a series of cognitive and interpretive risks that warrant critical
reflection.

First, relying exclusively on data often implies, implicitly, a reduction of football’s
intrinsic complexity to a set of numerical relationships data, no matter how accurate,
are partial representations: they measure what can be observed, but not necessarily
what is meaningful. Advanced metrics, from expected goals to progressive passes,
from duels won to market value indices, offer a powerful but inevitably simplified
image of a phenomenon that remains dynamic, situational, and profoundly human.
A model can capture a player’s statistical contribution, but not his symbolic impact,
his ability to change the momentum of a match, or his psychological influence on
teammates. The qualitative dimension of sporting experience, rooted in intuition,
tactical context, and charisma, still escapes full mathematical formalization.

Second, the predominance of data risks producing a form of cognitive moral hazard:
analysts or executives may delegate the responsibility of judgment to the model,
conflating the apparent objectivity of numbers with the truth of the phenomenon. This
automatic trust in algorithms creates an epistemological distortion in which errors
are no longer attributed to model design but to reality itself, which “fails to fit the
data.” In other words, error becomes invisible, concealed behind excessive
confidence in statistical precision. Such mechanisms can lead to biased decisions,
particularly in applied contexts where player valuations directly affect financial,
strategic, and reputational outcomes.

The risk, in essence, is that analysis becomes an autotelic exercise, an end, where the
technical sophistication of the model overshadows interpretive capacity. As several
scholars in sports economics have noted, talent valuation requires not only the
measurement of parameters but also the contextual understanding of data: why a
variable matters, in what environment it generates value, and how it interacts
with the external factors shaping an athlete’s career.

Within this framework, human experience regains a central role. The analyst, scout,
or sporting director should not compete with data, but dialogue with it, interpreting
quantitative results through tacit knowledge of the game. Direct observation,
sensitivity to weak signals, on-field behavior, leadership, and adaptability constitute a
complementary and irreplaceable form of expertise that gives meaning to model
outputs. Only through such integration can quantification and interpretation valuation
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of a football player become truly meaningful, capturing the full complexity of his
sporting, economic, and human contribution.

The risk of a purely data-driven paradigm does not lie in the use of data itself, but in
its epistemological misuse, in the tendency to conflate representation with reality, and
numerical precision with deep understanding. The maturity of the player valuation
field will depend on its ability to transcend this technocratic drift, rediscovering
intuition, experience, and critical reflection as essential components of analytical
judgment. In a context increasingly dominated by algorithms, it will ultimately be the
human capacity to interpret uncertainty that determines, paradoxically, the true
progress of the science of value in football.

5.2 | Economic Translation of Talent

The distinction between value and price constitutes one of the central issues in the
literature on football player valuation and represents an essential step toward
understanding the economic logic that governs the contemporary football market.

As shown in the empirical findings of Chapter 4, this distinction emerges clearly.
The most balanced econometric and data-driven models demonstrate that the
estimation of value is progressively merging into a multidimensional logic, in which
sporting performance coexists with financial, contractual, and intangible factors.
However, the transition from theoretical value to market price involves a series of
informational and behavioral asymmetries that make the relationship between the two
measures inherently non-linear. Price does not simply reflect a player’s observable
performance; it also incorporates expectations, perceptions, and market dynamics,
often distorted by exogenous elements such as media pressure, agents’ bargaining
power, club branding strategies, or financial regulations imposed by governing bodies.

This structural discrepancy between value and price becomes particularly evident in
the case of “media-driven” transfers, where reputational components can inflate prices
well beyond sporting contribution. Conversely, tactically essential but less visible
players often suffer from systemic undervaluation. This confirms that the football
market does not operate as a perfectly competitive system, but as a hybrid space in
which economic efficiency is intertwined with the symbolic construction of value.

From a theoretical perspective, a player’s value can be interpreted as a relational good:
it does not exist in absolute terms but depends on the interaction between the player,
the team, the tactical context, and the broader economic system in which he operates.
A footballer does not “have” the same value in every environment; his marginal
contribution varies according to tactical fit, role within the project, and the club’s
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capacity to monetize his performance through marketing, sponsorships, audience
engagement, or merchandising. This relational conception, aligned with the more
mature strands of literature, moves beyond a static notion of value as an intrinsic
attribute and replaces it with a dynamic logic, in which value is produced and
reproduced through ongoing interactions among on-field performance, market
conditions, and public perception.

Price, on the other hand, can be seen as the momentary crystallization of these
interactions. It represents a fragile synthesis between estimated sporting value and the
market’s capacity to sustain it. In economic terms, price is a temporary equilibrium
between supply and demand, yet it remains subject to fluctuations triggered by
unpredictable events such as injuries, coaching changes, regulatory adjustments, or
macroeconomic trends.

In this sense, the divergence between value and price does not signal a market
failure but rather reflects the inherently complex and incomplete nature of the
information guiding evaluations.
From an operational standpoint, the challenge for clubs and analysts is to narrow this
gap by translating valuation models into effective decision-support tools. The most
recent methodologies aim to estimate fair value, a measure aligned with both sporting
and financial performance yet less sensitive to speculative market fluctuations. In this
light, football player valuation emerges as an imperfect but necessary science: it
cannot eliminate uncertainty, but it allows decision-makers to manage it more
rationally, providing an objective reference point within an inherently volatile market.

Nevertheless, the growing financialization of football has turned value itself into an
economic and communicative construct, increasingly detached from pure sporting
output. Clubs no longer acquire mere performance, but reputational assets: a player’s
popularity can generate economic returns exceeding his technical contribution, fueling
a cycle of media-driven valorization that reinforces market price.

This process reflects a profound transformation of modern football: the player is no
longer merely an athlete, but an investment asset, a strategic component of both the
club’s financial statements and its brand identity.

The relationship between a player’s value and price thus represents a permanent field
of tension between measurability and perception, between real economy and symbolic
construction. Valuation models can mitigate informational asymmetries and
rationalize decision-making, yet they can never eliminate the subjective and cultural
dimension that defines the very nature of the game. Ultimately, the value of a football
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player is not a number, but an economic narrative, a temporary representation of a
constantly shifting equilibrium among performance, reputation, and financial strategy.

5.3 | Bridging Academic Research and Sporting Practice

One of the most significant findings emerging from the study is the structural distance
that continues to separate academic research from operational decision-making in
professional football. In recent years, football player valuation has achieved a
remarkable methodological leap forward: increasingly sophisticated models, large-
scale datasets, and rigorous validation procedures have made the field more mature
and scientifically coherent. Yet, this evolution does not always find a direct
counterpart in the everyday practices of clubs or sporting institutions, where the
application of research results remains often fragmented and uneven.

Academia tends to operate according to the logic of universality and rigor: it seeks
stable relationships, generalizable models, and rules capable of enduring across time
and context. Football organizations, by contrast, are governed by the principle of
contingency: decisions must be rapid, adaptive, and pragmatic; information has
value only insofar as it yields an immediate competitive advantage. From this
divergence in temporal and epistemic horizons arises a fundamental gap, research
seeks to build knowledge, while practice seeks to find answers.

This tension, however, does not represent a contradiction but rather a form of potential
complementarity. Academic models provide a shared language and a theoretical
framework through which reality can be interpreted more coherently, while practice
offers concrete verification, the testing ground where hypotheses are challenged,
refined, or reformulated. It is within the dialogue between these two perspectives that
player valuation can evolve from an analytical exercise into a genuine decision-
making tool. Theory provides structure; practice restores meaning.

In recent years, there have been growing signs of convergence. Several clubs,
particularly within Europe’s top leagues, have begun importing academic logics into
their decision-making processes, integrating regression models, machine learning
algorithms, and predictive performance systems into scouting and player management
departments. At the same time, the research community has become more permeable
to the realities of professional football, engaging in collaborations with clubs and
federations, utilizing proprietary datasets, and paying closer attention to issues of
operational transferability.

Still, the convergence remains incomplete. Theoretical models, to be truly effective,
must undergo interpretive mediation: numbers alone are insufficient. They require
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contextualization and translation into actionable insights that can inform choices. This
process demands hybrid figures, professionals fluent in both scientific and sporting
languages: analysts who understand the dynamics of the game, and coaches or
executives familiar with modeling principles and statistical inference.

From this perspective, football player valuation is no longer merely an analytical
domain, but an interdisciplinary meeting ground, where economics, data, and sporting
sensibility intersect.

In the absence of such integration, two parallel worlds risk persisting: on one side, a
body of research that is methodologically impeccable yet detached from reality; on
the other, an empirically driven practice that is effective but theoretically unanchored.
Bridging this divide means recognizing that no evaluation is truly complete if it
remains confined to only one of these poles. Theory without application remains
abstract; practice without theory descends into randomness.

The future of player valuation thus depends on the ability to construct models that
unite rigor and adaptability, analytical precision and interpretive sensitivity. Only
within this equilibrium can the discipline evolve into a genuine applied science of
sporting value, one capable not only of measuring, but of understanding. Ultimately,
a player’s value cannot be reduced to numerical parameters or estimation
formulas: it emerges from the encounter between scientific knowledge, human
experience, and the culture of the game. It is in this space of dialogue between the
model and the pitch, that football valuation finds its most authentic dimension and,
perhaps, its most mature form.

6 | CONCLUSIONS

The research conducted in this thesis has made it possible to explore a topic that
appears purely technical, the valuation of football players, but which is profoundly
connected to the ways in which knowledge, economics, and human experience
interact. Studying how value is defined, estimated, and communicated has meant
questioning not only the mechanisms of the football market but also the very concept
of value itself: what can be measured objectively, and what, inevitably, remains a
matter of interpretation.

The quantitative analysis has revealed a field in constant evolution, characterized by
increasing methodological rigor and the adoption of increasingly sophisticated
analytical tools. Econometrics, machine learning, and hybrid methodologies have
contributed to making football player valuation a more solid and multidimensional
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discipline, capable of combining sporting performance, economic variables, and
intangible factors. However, methodological maturity does not necessarily equate to
interpretative completeness. The results suggest that model precision alone is
insufficient if it is not accompanied by a genuine capacity to understand the reality
those models seek to represent.

In this sense, one of the main contributions of this research lies in highlighting the
limits of a purely data-driven approach. Datas are the raw material of analysis, but not
its ultimate purpose. The growing risk is that blind trust in numbers may reduce
football to a mere set of correlations, stripping it of its human, situational, and creative
dimensions. Value, by contrast, emerges from the dialogue between what can be
measured and what must be interpreted, between empirical evidence and expert
judgment.

Similarly, the distinction between value and price has proven to be fundamental. Price
expresses a market equilibrium influenced by contractual, media, and strategic factors,
whereas value represents a more complex construct, one that accounts for
performance, potential, reputation, and context. The former is transitory and
observable; the latter is relational and constantly evolving. This distinction, often
overlooked, underscores that the economic valuation of football players is a dynamic
process in which market efficiency intertwines with the symbolic dimension of the
game.

Another key finding concerns the need for a closer dialogue between theory and
practice. The persistent gap between academic models and operational applications
limits the full realization of the field’s analytical potential. Football player valuation
can progress only through the development of a shared language between researchers
and practitioners, one capable of combining theoretical rigor with practical relevance.
This calls for professionals who can read data with sporting sensitivity and interpret
the game with analytical competence. Only through this synthesis can knowledge be
translated into tangible value.

From a broader perspective, player valuation emerges as border discipline, suspended
between science and interpretation. It reflects the enduring tension between the
ambition of measurement and the awareness of its limits. The future of the field will
depend on its capacity to integrate quantitative and qualitative approaches, technology
and intuition, rigor and flexibility, recognizing that value, in football as in any
complex system, is always the result of a dynamic equilibrium.
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In conclusion, this work suggests that to value a player means to understand a
relationship, not to assign a number. Value is not a definitive figure but an
interpretative process arising from the interplay between performance, context, and
perception. Embracing this complexity does not diminish the scientific character of
research; rather, it strengthens it, grounding it in the living reality of the game. Only
by acknowledging the coexistence of numbers and meanings, of rules and intuition,
can football player valuation consolidate itself as a true science of sporting value, one
capable not only of explaining but also of interpreting the language of contemporary
football.
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