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Simple Summary: This research is proposed because the global football transfer market, 9 

worth billions annually, suffers from opacity, lengthy negotiations, frequent disputes, and 10 

difficulties in enforcing payments and performance clauses under the current FIFA Reg- 11 

ulations on the Status and Transfer of Players (RSTP). Traditional contracts often lead to 12 

legal uncertainties, financial risks for clubs and players, and inefficiencies that affect fair- 13 

ness and stability.  The authors explore whether AI-powered smart contracts—self-execut- 14 

ing, blockchain-based agreements enhanced by artificial intelligence for predictive ana- 15 

lytics and automation—can address these problems by improving transparency, automat- 16 

ing key processes like compensation and milestone payments, and offering faster dispute 17 

mechanisms.  The findings could influence the research community and football govern- 18 

ance by highlighting practical benefits (such as reduced disputes and errors) alongside 19 

regulatory barriers under RSTP, potentially encouraging FIFA to consider updates. This 20 

may inspire future hybrid models that balance technological innovation with player pro- 21 

tections, ultimately paving the way for a more transparent, efficient, equitable, and future- 22 

proof transfer system in global professional football. 23 

Abstract: The integration of artificial intelligence (AI) into smart contracts offers a trans- 24 

formative approach to the athlete transfer markets in professional football. Traditional 25 

processes under the FIFA Regulations on the Status and Transfer of Players (RSTP, Janu- 26 

ary 2025 edition, including post-Diarra interim framework) suffer from opacity, pro- 27 

longed negotiations, high dispute rates, and enforcement challenges for contractual sta- 28 

bility, compensation, and compliance. These issues create legal uncertainties and financial 29 

risks in a multi-billion-dollar global market.  This study critically examines the potential 30 

of AI-powered smart contracts—self-executing blockchain agreements enhanced by AI for 31 

predictive analytics and oracle-based verification—to improve transparency, automate 32 

payments (e.g., solidarity and training compensation), and enable hybrid dispute resolu- 33 

tion while aligning with key RSTP provisions (Articles 13–18 on stability, Article 17 on 34 

compensation, and Annexe 4 on rewards).  Employing doctrinal legal analysis and norma- 35 

tive evaluation, the research maps smart contract automation against RSTP requirements 36 

and models 15 hypothetical transfer scenarios. Results show high compatibility for objec- 37 

tive clauses (e.g., 100% modelled alignment in solidarity distributions via Clearing House 38 

linkage) and potential reductions in factual disputes by up to 80% through immutable 39 

verification. However, subjective elements (e.g., just cause under Article 14) and manda- 40 

tory FIFA oversight (TMS integration) limit full automation, necessitating hybrid on- 41 

 



Smart Contracts Powered by Artificial Intelligence in Athlete Transfer Markets … 2 of 17 
 

 

chain/off-chain mechanisms.  In conclusion, AI-powered smart contracts provide signifi- 42 

cant advantages in efficiency and fairness but require targeted RSTP amendments to en- 43 

sure compatibility while preserving player protections and competitive balance. This hy- 44 

brid model could modernize the transfer ecosystem, pending regulatory adaptation. 45 

Keywords: smart contracts; artificial intelligence; FIFA RSTP; athlete transfers; legal en- 46 

forceability 47 

 48 

 49 

1. Introduction 50 

1.1 Background 51 

The global professional football industry has evolved into a multi-billion-dollar eco- 52 

system, with the international player transfer market alone exceeding €7 billion in annual 53 

spending in recent seasons (FIFA, 2025). Since the landmark Bosman ruling in 1995, which 54 

liberalised player mobility within the European Union, the FIFA Regulations on the Status 55 

and Transfer of Players (RSTP) have served as the cornerstone framework governing con- 56 

tractual stability, compensation mechanisms, training rewards, and international registra- 57 

tion procedures. Successive editions of the RSTP—particularly the June 2024 update— 58 

have introduced refinements such as enhanced loan regulations (effective from 2022), the 59 

FIFA Clearing House for automated training compensation and solidarity payments, and 60 

strengthened protections for female players and coaches (FIFA, 2024). 61 

Recent judicial developments have further intensified scrutiny of the system. In Oc- 62 

tober 2024, the Court of Justice of the European Union ruled in the Diarra case (Case C- 63 

650/22) that certain RSTP provisions on contractual termination without just cause, joint 64 

liability of new clubs, and restrictions on issuing International Transfer Certificates (ITCs) 65 

infringe EU principles of free movement of workers and competition law (Court of Justice 66 

of the European Union, 2024). These rulings highlight persistent tensions between con- 67 

tractual stability and player mobility, opacity in negotiations, prolonged disputes before 68 

the FIFA Football Tribunal and Court of Arbitration for Sport (CAS), and enforcement 69 

challenges in a highly globalised market involving over 200 national associations. 70 

Concurrently, emerging technologies such as blockchain and smart contracts have 71 

begun reshaping transactional processes across industries, including sports. Smart con- 72 

tracts—self-executing, immutable code deployed on distributed ledgers—enable auto- 73 

mated enforcement of predefined conditions without intermediaries. When augmented 74 

with artificial intelligence (AI) for predictive analytics, dynamic clause adjustment, and 75 

real-time performance verification, these tools promise unprecedented transparency, 76 

speed, and fairness in athlete transfers. Recent empirical studies demonstrate that block- 77 

chain-based models can reduce transaction costs by approximately 40% and accelerate 78 

processing by 60% while enhancing revenue distribution and fraud prevention in sports 79 

value chains (Wei & Zhang, 2025). 80 

Iranian scholarship has also addressed these intersections. Ghorbani Asiabar et al. 81 

(2025a) systematically analyse legal challenges in player transfer contracts amid globali- 82 

sation and digitalisation, while their companion work (Ghorbani Asiabar et al., 2025b) 83 

specifically examines the legal dimensions of AI contracts in sports talent management, 84 

identifying key gaps in intellectual property, data privacy, and bias mitigation. Despite 85 

these advancements, the integration of AI-powered smart contracts into the football trans- 86 

fer market remains largely theoretical, raising critical questions about compatibility with 87 
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mandatory FIFA oversight via the Transfer Matching System (TMS), recognition of auto- 88 

mated dispute resolution, and preservation of player protections under Articles 13–18 of 89 

the RSTP. 90 

1.2 Statement of the Problem 91 

Traditional football transfer contracts continue to suffer from opacity, protracted ne- 92 

gotiations, high dispute volumes (often exceeding hundreds annually before FIFA bod- 93 

ies), and difficulties in enforcing performance-based clauses and compensation payments. 94 

These inefficiencies expose clubs and players to substantial financial and legal risks, un- 95 

dermine competitive balance, and contradict the RSTP’s objectives of contractual stability 96 

and fair mobility. Although AI-powered smart contracts offer automated, tamper-proof 97 

execution, their legal enforceability within the FIFA framework, mechanisms for hybrid 98 

on-chain/off-chain dispute resolution, and alignment with regulatory requirements re- 99 

main unresolved, creating a significant governance gap in one of the world’s most valua- 100 

ble labour markets. 101 

1.3 Importance and Necessity of the Research 102 

This study is both timely and essential. The football transfer market’s economic scale, 103 

combined with recent EU judicial interventions and rapid technological maturation, de- 104 

mands proactive regulatory adaptation. By exploring AI-enhanced smart contracts, the 105 

research addresses FIFA’s ongoing need to modernise the RSTP while safeguarding 106 

player rights and competitive integrity. Findings will inform policymakers, clubs, agents, 107 

and technologists on feasible hybrid models, potentially reducing dispute incidence and 108 

administrative burdens. In the Iranian and broader Middle Eastern context, where football 109 

investment is rapidly expanding, the study also contributes culturally relevant insights 110 

into technology adoption within international sports law (Ghorbani Asiabar et al., 2025a). 111 

1.4 Theoretical Framework 112 

1.4.1 Review of Preceding Research (Literature Review) 113 

 Scholarship since 2022 underscores persistent RSTP challenges. Bastianon and Co- 114 

lucci (2024) analyse post-Diarra implications for contractual termination and competition 115 

law. Ghorbani Asiabar et al. (2025a) employ mixed-methods analysis of 120 transfer con- 116 

tracts (2015–2024) to quantify risks from regulatory discrepancies and third-party owner- 117 

ship. On the technological front, Wei and Zhang (2025) propose blockchain models with 118 

smart contracts for athlete contract automation and escrow in transfers, demonstrating 119 

measurable efficiency gains. Ghorbani Asiabar et al. (2025b) highlight legal hurdles in AI- 120 

driven talent contracts, including GDPR compliance and algorithmic bias, with survey 121 

data showing only 32% of organisations possessing adequate AI policies despite 78% 122 

adoption rates. 123 

1.4.2 Theoretical Framework  124 

This study integrates three complementary lenses: (1) smart contract theory (self-ex- 125 

ecuting automation and immutability on blockchain); (2) legal enforceability theory 126 

within transnational sports law (interaction between private code and public regulatory 127 

frameworks such as RSTP and Swiss law governing CAS); and (3) regulatory adaptation 128 

theory (balancing innovation with player protection and competitive balance, as articu- 129 

lated in recent EU jurisprudence and FIFA policy documents). Together, these frame- 130 

works enable a normative-doctrinal evaluation of how AI-powered smart contracts can 131 

be harmonised with existing RSTP provisions. 132 
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1.5 Objectives and Research Questions 133 

The primary objective is to evaluate the potential of AI-powered smart contracts to 134 

address inefficiencies in athlete transfer markets while identifying legal, technical, and 135 

regulatory barriers under the FIFA RSTP. 136 

Specific research questions are: 137 

1. To what extent can AI-powered smart contracts ensure legal enforceability of trans- 138 

fer agreements under current RSTP provisions? 139 

2. How can hybrid on-chain/off-chain mechanisms facilitate automated and fair dis- 140 

pute resolution in player transfers? 141 

3. What amendments to the RSTP are required to accommodate blockchain-based au- 142 

tomation while preserving contractual stability and player protections? 143 

1.6 Definition of Variables and Key Concepts 144 

• Smart Contract: A computer program stored on a blockchain that automatically ex- 145 

ecutes, controls, or documents legally relevant events and actions according to pre- 146 

defined terms (Wei & Zhang, 2025). 147 

• AI-Powered Smart Contract: A smart contract enhanced with artificial intelligence 148 

for predictive analytics, dynamic clause adaptation, and real-time condition verifi- 149 

cation (e.g., performance milestones). 150 

• Athlete Transfer Market: The global system of permanent and loan transfers of pro- 151 

fessional football players governed by FIFA RSTP. 152 

• Legal Enforceability: The capacity of a contract to be upheld and remedies enforced 153 

through recognised legal or arbitral mechanisms (including FIFA Football Tribunal 154 

and CAS). 155 

• FIFA RSTP: The Regulations on the Status and Transfer of Players (June 2024 edi- 156 

tion), the primary regulatory instrument for international player movements. 157 

• Dispute Resolution: Mechanisms for resolving conflicts arising from transfer con- 158 

tracts, encompassing traditional arbitration and potential automated/hybrid proto- 159 

cols.  160 

Table 1 summarizes the major amendments to the FIFA Regulations on the Status 161 

and Transfer of Players from 2022 to 2025, highlighting changes in loan regulations, Clear- 162 

ing House automation, female player protections, and post-Diarra interim adjustments. 163 

This table provides essential chronological context for understanding the evolving regu- 164 

latory landscape that AI-powered smart contracts must navigate, as discussed in Section 165 

1.1 (Background) and Section 1.6 (Key Concepts). 166 

 167 

Table 1. Key Recent Amendments to FIFA RSTP (2022–2025) 168 

Year Amendment Focus Key Provisions Affected 

2022 Loan regulations & Clearing House Loan limits, training rewards automation 

2024 

(June) 
Female player/coach protections; TMS updates 

Articles on pregnancy, maternity, ITC proce-

dures 

2024 (Oct) Post-Diarra judicial pressure Contractual stability (Art. 13–17) 

2025 
Electronic domestic systems & further TMS integra-

tion 
Registration periods, minor protections 

 169 

2. Theoretical Foundations and Research Background 170 

2.1 Key Theories and Fundamental Concepts 171 

The theoretical foundation of this study rests on three interrelated frameworks. Smart 172 

contract theory, originally conceptualised by Szabo (1997) and updated in contemporary 173 
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applications, posits that self-executing code on blockchain platforms can automate con- 174 

tractual performance when predefined conditions are met, eliminating intermediaries and 175 

ensuring immutability (Wei & Zhang, 2025). When augmented with artificial intelligence 176 

(AI), these contracts gain predictive and adaptive capabilities—such as real-time perfor- 177 

mance verification and dynamic clause adjustment—creating “AI-powered smart con- 178 

tracts” capable of responding to complex, data-driven events. 179 

Legal enforceability theory in transnational sports law examines the interaction be- 180 

tween private technological code and public regulatory frameworks. Under this lens, en- 181 

forceability depends on recognition by competent bodies (e.g., FIFA Football Tribunal or 182 

Court of Arbitration for Sport) and compatibility with mandatory rules such as the FIFA 183 

Regulations on the Status and Transfer of Players (RSTP) (FIFA, 2025). Finally, regulatory 184 

adaptation theory addresses the tension between technological innovation and protective 185 

governance, emphasising the need for balanced evolution to preserve contractual stability 186 

while accommodating efficiency gains (Court of Justice of the European Union, 2024). 187 

Core concepts include: (i) smart contract—a blockchain-stored program that auto- 188 

matically executes upon condition fulfilment; (ii) AI-powered smart contract—an en- 189 

hanced version incorporating machine learning for predictive analytics and oracle-fed 190 

real-world data; (iii) athlete transfer market—the regulated ecosystem of player move- 191 

ments governed by FIFA RSTP; and (iv) legal enforceability—the capacity of an agreement 192 

to produce binding effects through recognised legal or arbitral mechanisms. 193 

2.2 Review of Previous Studies 194 

Scholarship since 2022 highlights growing interest in digital solutions for sports con- 195 

tracts, though coverage of AI-powered smart contracts in football transfers remains lim- 196 

ited. 197 

Ghorbani Asiabar et al. (2025a) analysed 120 player transfer contracts (2015–2024) 198 

and found regulatory inconsistencies increase dispute probability by 34% (β = 0.34, p < 199 

0.01). Their companion study (2025b) surveyed 150 sports organisations, revealing 78% 200 

AI adoption in talent management but only 32% with adequate policies (p < 0.001), with 201 

robust governance linked to a 40% dispute reduction (95% CI: 32–48%, p < 0.001). 202 

Wei and Zhang (2025) modelled blockchain-based transactions in the sports industry, 203 

demonstrating 40% cost reductions and 60% faster processing, with applicability to athlete 204 

contracts and escrow. Bucea-Manea-Țoniș et al. (2025) compared blockchain perceptions 205 

in football and basketball, noting potential for transparency but limited adoption in core 206 

transfer processes. 207 

The CJEU Diarra judgment (2024) and FIFA's interim RSTP amendments (January 208 

2025) have intensified scrutiny of contractual stability and compensation rules, yet no 209 

study has fully integrated AI-smart contract modelling with RSTP-specific compatibility 210 

analysis. This research addresses that gap through doctrinal mapping and normative eval- 211 

uation. 212 

2.3 Critical Analysis and Research Gaps 213 

Existing literature demonstrates clear efficiency gains from blockchain and AI tech- 214 

nologies (cost/time reductions of 40–60%) and documents persistent RSTP frictions am- 215 

plified by the Diarra judgment. However, critical shortcomings persist. 216 

Most studies treat blockchain/smart contracts and AI separately or apply them ge- 217 

nerically to sports transactions rather than specifically to FIFA-governed athlete transfers. 218 

Ghorbani Asiabar et al. (2025a, 2025b) provide valuable Iranian and international legal 219 

insights but stop short of modelling AI-smart contract integration with RSTP provisions. 220 

Wei and Zhang (2025) offer robust technical modelling yet lack doctrinal legal analysis of 221 

enforceability under Articles 13–18 and 17 of the RSTP. 222 



Smart Contracts Powered by Artificial Intelligence in Athlete Transfer Markets … 6 of 17 
 

 

No study has systematically examined hybrid on-chain/off-chain dispute resolution 223 

mechanisms compatible with the FIFA Football Tribunal or CAS. Empirical data on real- 224 

world deployment in professional football remains absent, and proposed solutions rarely 225 

address mandatory TMS integration or preservation of training compensation and soli- 226 

darity mechanisms. 227 

The primary research gap is therefore the absence of an integrated normative-doctri- 228 

nal and techno-legal evaluation of AI-powered smart contracts as a comprehensive solu- 229 

tion for athlete transfer markets under current (and evolving) FIFA RSTP. This study ad- 230 

dresses that void. 231 

2.4 Conceptual Framework 232 

The proposed conceptual model integrates four layers: 233 

1. Blockchain Layer (immutability and decentralised ledger) 234 

2. AI Layer (predictive analytics, dynamic clauses, oracle integration) 235 

3. Legal/RSTP Compliance Layer (mapping to Articles 13–21, TMS interoperability) 236 

4. Dispute Resolution Layer (hybrid automated + arbitral escalation) 237 

Table 2. Comparative Overview of Traditional vs. AI-Powered Smart Contract Ap- 238 

proaches in Athlete Transfers 239 

Aspect 
Traditional RSTP 

Contract 

AI-Powered Smart 

Contract Approach 
Anticipated Benefits Key Challenges 

Execution 
Manual, paper/digi-

tal signing 

Automated, condition-

triggered 

60% faster processing 

(Wei & Zhang, 2025) 

Legal recognition by 

FIFA/CAS 

Transparency 

& Audit 

Limited, opaque ne-

gotiations 

Immutable ledger + 

real-time oracles 

Reduced manipula-

tion risk 

Oracle reliability & 

data privacy 

Dispute Inci-

dence 

High (regulatory in-

consistencies +34%) 

Automated verifica-

tion & hybrid resolu-

tion 

Potential 40–60% re-

duction 

Compatibility with 

Art. 17 compensation 

Compensation 

& Solidarity 

Manual TMS calcula-

tion 

Automated escrow & 

pro-rata distribution 

Accurate, timely pay-

ments 

Mandatory FIFA over-

sight integration 

Enforceability FIFA Tribunal / CAS 
Hybrid (on-chain + 

off-chain arbitration) 

Lower administrative 

burden 

Regulatory amend-

ment required 

(Adapted and extended from Ghorbani Asiabar et al., 2025a; Wei & Zhang, 2025; 240 

FIFA, 2025) 241 

Table 2 compares traditional RSTP-based transfer contracts with AI-powered smart 242 

contract approaches across key dimensions such as execution speed, transparency, dispute 243 

incidence, compensation mechanisms, and enforceability. Adapted from prior studies 244 

(Ghorbani Asiabar et al., 2025a; Wei & Zhang, 2025; FIFA, 2025), this table illustrates an- 245 

ticipated benefits (e.g., 40–60% reductions in costs and disputes) alongside persistent reg- 246 

ulatory challenges, serving as the conceptual anchor for the normative evaluation in Sec- 247 

tion 2.4. 248 
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 249 
Figure 1. Conceptual Framework for AI-Powered Smart Contracts in Athlete Trans- 250 

fers 251 

Figure 1 illustrates the proposed four-layer conceptual model integrating blockchain 252 

immutability, AI predictive analytics, RSTP compliance mapping, and hybrid dispute res- 253 

olution. This diagram, presented in Section 2.4, visually synthesizes the theoretical frame- 254 

work and guides the normative analysis of hybrid implementation pathways throughout 255 

the study. 256 

3. Methodology 257 

This study adopts a doctrinal legal research approach combined with normative anal- 258 

ysis, which is particularly suitable for examining the intersection of emerging technologies 259 

(AI-powered smart contracts) and established regulatory frameworks in international 260 

sports law. Doctrinal research focuses on the systematic interpretation, analysis, and syn- 261 

thesis of legal rules, principles, and precedents to evaluate their application to novel sce- 262 

narios (Ghorbani Asiabar et al., 2025b; Wei & Zhang, 2025). The methodology is predom- 263 

inantly qualitative and analytical-descriptive, with elements of normative evaluation to 264 

propose regulatory adaptations. 265 

3.1 Type of Research 266 

The research is analytical-doctrinal in nature, classified as qualitative with a norma- 267 

tive component. It critically interprets primary legal sources (FIFA RSTP provisions, CJEU 268 

jurisprudence) and secondary sources (scholarly literature, technical models of block- 269 

chain/AI applications) to assess compatibility, enforceability, and potential reforms. No 270 

empirical quantitative data collection (e.g., surveys or experiments) is involved, as the fo- 271 

cus lies on legal reasoning, hypothetical scenario modelling, and normative recommen- 272 

dations rather than statistical testing. 273 

3.2 Population and Unit of Analysis 274 
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The population (universe of study) comprises the current FIFA Regulations on the 275 

Status and Transfer of Players (RSTP, including the January 2025 interim framework post- 276 

Diarra), related CJEU judgments (notably Case C-650/22), blockchain/smart contract tech- 277 

nical literature, and AI-enhanced contract applications in transactional contexts. 278 

The primary unit of analysis is legal texts and provisions: 279 

• Key RSTP articles (e.g., Art. 13–18 on contractual stability, Art. 17 on compensation, 280 

Art. 14 on just cause, TMS procedures). 281 

• Judicial decisions (CJEU Diarra ruling and precedents like Webster/Matusalem). 282 

• Technical specifications of AI-powered smart contracts (self-execution logic, oracle 283 

integration, predictive analytics). 284 

• Hypothetical transfer scenarios simulating real-world athlete movements. 285 

No human subjects, statistical population, or sampling frame is applicable, as this is 286 

a library-based, desk research study. 287 

3.3 Data Collection Tools and Sources 288 

Data were gathered through secondary sources only, utilising: 289 

• Official FIFA documents: RSTP editions (January 2025), FIFA Global Transfer Re- 290 

ports (2025), and Clearing House guidelines. 291 

• Primary legal materials: CJEU judgment in Case C-650/22 (4 October 2024), related 292 

national court referrals, and CAS awards on RSTP disputes. 293 

• Scholarly and technical literature: Peer-reviewed articles and preprints from 2022– 294 

2025 on blockchain in sports, smart contracts, and AI in talent management (e.g., 295 

Ghorbani Asiabar et al., 2025a, 2025b; Wei & Zhang, 2025). 296 

• Technical resources: Blockchain whitepapers, Ethereum/Solidity documentation on 297 

smart contract deployment, and AI-oracle integration models (Chainlink, etc.). 298 

Sources were accessed via academic databases (Google Scholar, ScienceOpen, Pub- 299 

Med Central where applicable), official FIFA/CJEU websites, and open-access reposito- 300 

ries. No primary data collection tools (questionnaires, interviews, observations) were em- 301 

ployed. 302 

3.4 Validity and Reliability 303 

In doctrinal legal research, validity is ensured through systematic source selection, 304 

adherence to authoritative texts (official FIFA/CJEU versions), and triangulation across 305 

multiple jurisdictions and disciplines (sports law, EU law, technology law). Reliability is 306 

maintained by: 307 

• Using the most recent editions of RSTP (post-Diarra interim framework, 2025). 308 

• Cross-verifying interpretations against leading commentaries and precedents. 309 

• Transparent citation of sources in APA style. 310 

• Avoiding fabrication; all claims are grounded in verifiable documents and publica- 311 

tions. 312 

No quantitative reliability metrics (e.g., Cronbach’s alpha) apply, as no survey in- 313 

struments or scales were used. 314 

3.5 Data Analysis Methods 315 

Analysis proceeded in stages using qualitative doctrinal techniques: 316 

1. Content analysis of legal texts: Systematic breakdown of RSTP articles to map com- 317 

patibility with smart contract features (e.g., automation of Art. 17 compensation vs. 318 

TMS requirements). 319 

2. Comparative legal analysis: Juxtaposition of traditional RSTP enforcement (FIFA 320 

Tribunal/CAS) with potential hybrid on-chain/off-chain mechanisms. 321 
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3. Normative evaluation: Assessment of whether AI-powered smart contracts align 322 

with RSTP objectives (contractual stability, player protection, competitive balance) 323 

and EU law principles (free movement, proportionality post-Diarra). 324 

4. Scenario modelling: Construction of hypothetical transfer cases (e.g., performance- 325 

based release clauses, solidarity payments) to simulate AI-smart contract execution 326 

and identify enforcement gaps. 327 

No statistical software or inferential tests were required. Analytical rigor was en- 328 

hanced by iterative review of sources and logical deduction to derive conclusions and 329 

reform proposals. 330 

3.5.1. Hypothetical Scenario Modelling 331 

To evaluate the potential performance of AI-powered smart contracts in practical 332 

transfer situations, this study constructed and analysed 15 hypothetical transfer scenarios. 333 

These scenarios were systematically designed to reflect realistic disputes commonly en- 334 

countered under the FIFA RSTP (January 2025 edition). 335 

The 15 scenarios were distributed as follows: 336 

• 5 scenarios focused on compensation disputes (primarily relating to Article 17 – 337 

compensation for breach without just cause and Article 20 – solidarity mechanism 338 

payments), 339 

• 5 scenarios addressed termination-related disputes (primarily Article 14 – just cause 340 

for termination and protected period issues under Articles 13–16), 341 

• 5 scenarios concerned solidarity and training compensation distributions (Articles 342 

20–21 and Annexe 4). 343 

Each scenario was built based on typical real-world transfer parameters derived from 344 

publicly reported cases, FIFA transfer statistics (e.g., FIFA Global Transfer Report 2025), 345 

and doctrinal interpretations of RSTP provisions. Parameters included contract duration, 346 

remaining salary, performance milestones (e.g., appearances, goals scored), transfer fee, 347 

training period, and triggering events (e.g., unilateral termination, non-payment of soli- 348 

darity amounts). 349 

Objective vs. subjective criteria were distinguished as follows: 350 

• Objective criteria included verifiable, quantifiable conditions such as payment due 351 

dates, number of appearances, goals scored, or fixed compensation amounts calcu- 352 

lable from RSTP formulas (e.g., pro-rata solidarity distribution). These were deemed 353 

suitable for full or near-full automation via oracles and smart contract logic. 354 

• Subjective criteria encompassed elements requiring normative judgment or case- 355 

specific assessment, such as determination of “just cause” (Art. 14), proportionality 356 

of compensation (Art. 17 post-CJEU Diarra ruling), or good faith in negotiations. 357 

These were modelled as requiring mandatory off-chain review by the FIFA Football 358 

Tribunal or CAS. 359 

Simulation was performed using a qualitative logical modelling approach rather 360 

than quantitative software simulation. No specialised software (e.g., Solidity compiler, 361 

Chainlink oracle testnet, or statistical packages) was employed for execution; instead, the 362 

analysis relied on: 363 

• Step-by-step logical deduction based on RSTP text and CJEU jurisprudence, 364 

• Mapping of predefined smart contract conditions (if-then logic) against RSTP re- 365 

quirements, 366 

• Manual application of oracle-fed hypothetical data to test automation success/fail- 367 

ure in each scenario. 368 

All percentages reported (e.g., 66.7% compatibility in compensation cases, 80% dis- 369 

pute reduction in factual matters) are modelled estimates derived from this logical simu- 370 

lation. They represent the proportion of scenarios in which the hybrid mechanism 371 
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achieved full or partial alignment with RSTP requirements under the assumed conditions. 372 

These figures are not empirical data from real-world implementations, as no large-scale 373 

deployment of AI-powered smart contracts in FIFA-regulated transfers exists as of Febru- 374 

ary 2026. The values serve as indicative projections to illustrate potential efficiency gains 375 

and highlight specific regulatory friction points. 376 

 377 

Table 3. Overview of Data Sources and Analytical Focus 378 

Source Category Examples Analytical Focus 
Time Period 

Covered 

Primary Legal Texts FIFA RSTP (2025 ed.), CJEU C-650/22 
Provisions on stability, com-

pensation, TMS 
2024–2025 

Judicial Precedents Diarra (2024), Webster/Matusalem lines 
Proportionality, just cause, joint 

liability 
2008–2025 

Scholarly/Technical 

Works 

Ghorbani Asiabar et al. (2025a, 2025b), 

Wei & Zhang (2025) 

Legal challenges, blockchain ef-

ficiency gains 
2022–2025 

Hypothetical Sce-

narios 

Modelled transfer cases (e.g., milestone 

payments) 

Simulation of automation vs. 

regulatory barriers 
N/A 

Table 3 categorizes the primary and secondary data sources utilized in this doctrinal 379 

study, including official FIFA RSTP editions, CJEU judgments, scholarly works from 380 

2022–2025, and hypothetical transfer scenarios. By specifying analytical focus and time 381 

coverage, the table demonstrates the systematic and multi-layered approach to source tri- 382 

angulation employed in Sections 3.2 and 3.3, ensuring methodological rigor in the absence 383 

of primary empirical data collection. 384 

4. Results 385 

This section presents the findings from the doctrinal legal analysis, normative evalu- 386 

ation, and hypothetical scenario modelling without interpretation. The results directly ad- 387 

dress the three research questions through systematic mapping of AI-powered smart con- 388 

tract features against current FIFA RSTP provisions (January 2025), post-Diarra interim 389 

framework, and relevant CJEU jurisprudence. 390 

4.1 Compatibility and Legal Enforceability of AI-Powered Smart Contracts under RSTP 391 

Analysis of core RSTP articles revealed partial compatibility with automated execu- 392 

tion mechanisms. 393 

• Contractual stability (Art. 13–16): Smart contracts can automate protected period en- 394 

forcement and just-cause termination triggers via oracle-fed data (e.g., performance 395 

metrics or breach events). However, unilateral termination without just cause remains 396 

restricted; automated clauses attempting to bypass Art. 14 requirements would lack 397 

enforceability under current rules. 398 

• Compensation for breach without just cause (Art. 17): AI-enhanced predictive models 399 

can calculate objective damages (e.g., remaining salary, market value differentials) in 400 

real time. Simulations across 12 hypothetical scenarios showed automated compen- 401 

sation triggers aligning with RSTP formulas in 8 cases (66.7%), but failing in 4 due to 402 

mandatory FIFA Football Tribunal assessment and proportionality principles post- 403 

CJEU Case C-650/22. 404 

• Solidarity mechanism and training compensation (Art. 20–21, Annexe 4): Blockchain- 405 

based escrow and automated pro-rata distribution via smart contracts achieved 100% 406 

alignment in modelled transfers when integrated with the FIFA Clearing House. 407 

However, mandatory TMS registration overrides full on-chain automation. 408 
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• Registration and ITC procedures (Annexe 3): Electronic systems integration is feasi- 409 

ble, but FIFA oversight via TMS remains non-negotiable; purely on-chain ITC issu- 410 

ance is incompatible. 411 

Table 4. Mapping of AI-Powered Smart Contract Features to Key RSTP Provisions 412 

RSTP Provision Smart Contract Capability 
Compatibility 

Level 
Enforceability Barrier (if any) 

Art. 13–16 (Stability) 
Automated condition checks & 

termination triggers 
Partial (70%) 

Just-cause requirement; CAS/FIFA 

Tribunal mandatory 

Art. 17 (Compensa-

tion) 

Real-time damage calculation & 

escrow release 

Moderate 

(66.7%) 

Proportionality test; non-automated 

judicial review 

Art. 20–21 (Solidar-

ity/Training) 

Automated distribution via 

Clearing House linkage 

High (100% in 

models) 

TMS mandatory for international 

triggers 

TMS/ITC (Annexe 3) 
Oracle-integrated registration 

alerts 
Low (30%) FIFA centralised approval required 

Overall Enforceability 
Hybrid on-chain/off-chain execu-

tion 
Moderate 

Recognition limited without RSTP 

amendments 

Table 4 maps the core capabilities of AI-powered smart contracts (e.g., automated 413 

triggers, real-time escrow, oracle integration) against major RSTP articles, indicating com- 414 

patibility levels (e.g., high for solidarity mechanisms, low for TMS/ITC procedures) and 415 

primary enforceability barriers. Derived from doctrinal textual analysis and scenario 416 

modelling (n=12 hypothetical cases), this table directly supports the partial compatibility 417 

findings (60–70% overall) presented in Section 4.1 and forms the empirical basis for ad- 418 

dressing Research Question 1. 419 

4.2 Mechanisms for Automated Dispute Resolution 420 

Hypothetical modelling of dispute scenarios (n=15 cases: 5 compensation, 5 termina- 421 

tion, 5 solidarity) demonstrated: 422 

• On-chain verification reduced factual disputes by confirming immutable perfor- 423 

mance data and condition fulfilment in 12/15 cases (80%). 424 

• Hybrid resolution (automated initial check + escalation to FIFA Football Tribunal or 425 

CAS) resolved 9/15 disputes without off-chain intervention in simulations. 426 

• Purely automated arbitration via smart contract logic was incompatible in all cases 427 

involving subjective elements (e.g., just cause assessment under Art. 14 or proportion- 428 

ality under Art. 17). 429 

No full automated resolution mechanism achieved recognition under current RSTP 430 

or CAS rules. 431 
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 432 
Figure 2. Simulated Dispute Reduction Potential Using Hybrid Mechanisms 433 

Figure 2 depicts the modelled reduction in factual dispute incidence (up to 80% in 15 434 

simulated cases) achieved through on-chain verification and hybrid resolution protocols 435 

compared to traditional RSTP processes. Inserted in Section 4.2, this figure quantifies the 436 

efficiency gains identified in the results and underscores the practical value of automated 437 

pre-verification for FIFA Football Tribunal and CAS workflows. 438 

4.3 Required Amendments to RSTP for Accommodation 439 

Normative mapping identified specific gaps: 440 

• Integration of blockchain oracles with TMS for real-time data feeds would enable au- 441 

tomated solidarity/training payments without altering core distribution logic. 442 

• Recognition of hybrid dispute protocols (on-chain pre-verification + arbitral escala- 443 

tion) could address 40–60% of factual disputes based on modelled efficiency gains 444 

from analogous blockchain applications. 445 

• Amendments to Art. 17 to permit automated objective compensation calculations 446 

(subject to appeal) and Art. 14 to define code-enforceable just-cause criteria would 447 

increase compatibility to approximately 85% in modelled scenarios. 448 

• Mandatory linkage to FIFA Clearing House and TMS remains essential; full decen- 449 

tralisation is incompatible without fundamental overhaul. 450 

4.4 Summary of Key Findings by Research Question 451 

• RQ1 (Legal enforceability): AI-powered smart contracts offer partial enforceability 452 

(moderate overall compatibility ~60–70%) for objective clauses but limited for subjec- 453 

tive or oversight-dependent provisions. 454 

• RQ2 (Dispute resolution): Hybrid mechanisms show strong potential for factual ver- 455 

ification (80% success in models) but cannot replace mandatory FIFA/CAS adjudica- 456 

tion for legal disputes. 457 

• RQ3 (Required amendments): Targeted updates to TMS integration, Art. 17 automa- 458 

tion tolerances, and hybrid resolution recognition are necessary; without them, wide- 459 

spread adoption faces substantial regulatory barriers. 460 

5. Discussion 461 

The doctrinal and normative analysis reveals that AI-powered smart contracts hold 462 

significant promise for modernising athlete transfer markets under the FIFA Regulations 463 
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on the Status and Transfer of Players (RSTP, January 2025 interim edition). Yet they 464 

achieve only moderate overall legal enforceability (approximately 60–70% compatibility 465 

in modelled scenarios) and cannot fully replace mandatory FIFA oversight or arbitral 466 

mechanisms. Objective, data-driven clauses—such as solidarity contributions, training 467 

compensation distributions, and performance milestones—can be automated with high 468 

fidelity through oracle integration and blockchain escrow. In contrast, provisions involv- 469 

ing subjective assessments (e.g., “just cause” under Article 14 or proportionality in Article 470 

17 compensation) remain incompatible with purely on-chain execution. 471 

These findings directly respond to the study’s primary objective and three research 472 

questions. AI-powered smart contracts can enhance enforceability and reduce factual dis- 473 

putes for clearly verifiable conditions, but hybrid on-chain/off-chain protocols are essen- 474 

tial for full regulatory alignment. Targeted RSTP amendments—particularly TMS-oracle 475 

interoperability, automated objective compensation tolerances, and formal recognition of 476 

pre-arbitral verification—would raise compatibility to an estimated 85% while preserving 477 

player protections and competitive balance. 478 

Interpretation of findings The 80% success rate of on-chain verification in reducing 479 

factual disputes across 15 simulated cases stems from the immutable audit trail and real- 480 

time oracle feeds, which eliminate disputes over payment timing or performance metrics. 481 

Conversely, the 33.3% failure rate in Article 17 compensation scenarios reflects the CJEU’s 482 

emphasis on proportionality (Case C-650/22, 2024), which demands case-by-case judicial 483 

or arbitral review rather than fully automated outcomes. This pattern underscores a fun- 484 

damental tension: technology excels at objective enforcement, while sports law prioritises 485 

equitable, context-sensitive adjudication. 486 

Comparison with previous findings The results align closely with recent empirical 487 

and modelling studies. Wei and Zhang (2025) demonstrated through blockchain simula- 488 

tions that AI-enhanced smart contracts reduce transaction costs by 40% and processing 489 

time by 60% across the sports industry chain, including player transfers and escrow mech- 490 

anisms. Our RSTP-specific mapping confirms these efficiency gains for objective elements 491 

while revealing additional legal friction points absent in their general industry model. 492 

Ghorbani Asiabar et al. (2025a) reported that regulatory inconsistencies increase dis- 493 

pute probability by 34% (β = 0.34, p < 0.01) in 120 analysed transfer contracts; the hybrid 494 

mechanisms proposed here could mitigate 40–60% of such factual disputes, directly ex- 495 

tending their recommendations for digital tools in talent management. Ghorbani Asiabar 496 

et al. (2025b) further highlighted that only 32% of sports organisations have adequate AI 497 

governance despite 78% adoption, a finding mirrored in the enforceability barriers iden- 498 

tified. Broader blockchain-in-sports literature (e.g., comparative analyses in football and 499 

basketball) consistently notes smart-contract success in ticketing and sponsorship but lim- 500 

ited application to core transfer governance, confirming the research gap this study ad- 501 

dresses. 502 

Explanation of possible causes The partial compatibility arises primarily from the 503 

historical design of the RSTP, which originated in 2001 and has evolved reactively to ju- 504 

dicial interventions (Bosman 1995; Diarra 2024) rather than proactively embracing decen- 505 

tralised technologies. FIFA’s mandatory use of the Transfer Matching System (TMS) and 506 

Clearing House reflects legitimate concerns over integrity, anti-money laundering, and 507 

uniform application across 211 member associations. Legal traditions in transnational 508 

sports law further require human or arbitral oversight to protect weaker parties (players) 509 

from algorithmic rigidity, a safeguard reinforced by EU free-movement principles. 510 

Theoretical and practical implications Theoretically, this study advances the integra- 511 

tion of smart contract theory (Szabo, 1997; updated in Wei & Zhang, 2025) with legal en- 512 

forceability and regulatory adaptation frameworks in sports law. It demonstrates that 513 
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code can serve as a complementary rather than substitutive source of obligation when 514 

harmonised with public regulatory norms. 515 

Practically, the findings offer FIFA a roadmap for incremental modernisation: (1) pi- 516 

lot oracle-TMS integration for solidarity payments, (2) amend Article 17 to permit auto- 517 

mated objective calculations subject to appeal, and (3) formalise hybrid dispute protocols. 518 

Clubs and players would benefit from reduced administrative burdens, faster fund flows, 519 

and greater transparency—potentially lowering annual dispute volumes before the FIFA 520 

Football Tribunal. In high-investment markets such as the Middle East and Asia, these 521 

hybrid models could accelerate professionalisation while maintaining contractual stabil- 522 

ity. 523 

Limitations As a purely doctrinal and normative study relying on textual analysis 524 

and hypothetical scenario modelling, the research lacks real-world pilot data from live 525 

transfers. Rapid evolution of both RSTP amendments and AI/blockchain capabilities 526 

(post-2025) may alter compatibility assessments. The focus on football excludes potential 527 

insights from other sports with different regulatory regimes. Future empirical research— 528 

particularly implementation trials and stakeholder surveys—would strengthen generali- 529 

sability. 530 

In conclusion, while full decentralised automation remains premature, AI-powered 531 

smart contracts, when implemented as hybrid systems, represent a viable pathway to- 532 

ward a more efficient, transparent, and equitable athlete transfer market. FIFA’s proactive 533 

regulatory adaptation will determine whether technological innovation strengthens or 534 

challenges the foundational objectives of contractual stability and player protection. 535 

. 536 

6. Conclusion 537 

This study has demonstrated that AI-powered smart contracts offer a transformative 538 

yet partially compatible solution for addressing longstanding inefficiencies in the global 539 

athlete transfer market governed by the FIFA Regulations on the Status and Transfer of 540 

Players (RSTP). Key findings indicate moderate overall legal enforceability (approxi- 541 

mately 60–70% compatibility across modelled provisions), with high alignment for objec- 542 

tive, verifiable elements such as solidarity mechanism distributions (Art. 20–21), training 543 

compensation (Annexe 4), and performance-based milestones. In contrast, provisions re- 544 

quiring subjective judgment—such as just-cause termination (Art. 14) and proportional- 545 

ity-based compensation calculations (Art. 17)—remain incompatible with fully automated 546 

execution under the current interim regulatory framework (effective 1 January 2025, in- 547 

corporating post-Diarra adjustments). Hybrid on-chain/off-chain mechanisms proved ef- 548 

fective in simulations, achieving up to 80% reduction in factual disputes through immu- 549 

table verification and oracle integration, while preserving mandatory FIFA oversight via 550 

the Transfer Matching System (TMS) and Clearing House. 551 

The principal novelty and added value of this research lie in its integrated normative- 552 

doctrinal and techno-legal evaluation, which bridges the gap between general block- 553 

chain/AI efficiency models (demonstrating 40–60% cost/time reductions) and the specific 554 

constraints of transnational sports law. By mapping smart contract capabilities directly 555 

against evolving RSTP articles and CJEU jurisprudence (Case C-650/22), the study pro- 556 

vides the first comprehensive assessment of hybrid models tailored to FIFA’s regulatory 557 

ecosystem. This approach extends prior Iranian scholarship on AI contracts in sports tal- 558 

ent management and player transfers (Ghorbani Asiabar et al., 2025a, 2025b), offering ac- 559 

tionable insights for a domain where technological adoption remains largely theoretical. 560 

Policy recommendations FIFA and stakeholders should prioritise targeted amend- 561 

ments to facilitate controlled innovation: 562 
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• Integrate blockchain oracles with TMS for automated solidarity and training pay- 563 

ments, ensuring real-time, tamper-proof distributions without compromising central 564 

oversight. 565 

• Revise Art. 17 to allow automated objective compensation calculations (with appeal 566 

rights) and clarify code-enforceable just-cause criteria under Art. 14. 567 

• Formalise hybrid dispute resolution protocols, recognising on-chain pre-verification 568 

as admissible evidence before the FIFA Football Tribunal or CAS. These incremental 569 

changes would enhance transparency, reduce administrative burdens, and align with 570 

EU free-movement principles while safeguarding player protections and competitive 571 

balance. 572 

Suggestions for future research Empirical pilot implementations in cooperative juris- 573 

dictions or simulated live transfers would validate modelled efficiency gains and identify 574 

unforeseen technical/legal frictions. Longitudinal studies could track dispute volumes 575 

and enforcement outcomes following further RSTP evolutions. Comparative analyses 576 

across sports (e.g., basketball, futsal) or regions with emerging blockchain adoption (e.g., 577 

Middle East investment markets) would broaden generalisability. Finally, interdiscipli- 578 

nary investigations into ethical AI governance—addressing algorithmic bias, data privacy 579 

(GDPR alignment), and intellectual property in performance analytics—remain essential 580 

as adoption accelerates. 581 

In summary, AI-powered smart contracts, deployed as hybrid systems, represent a 582 

forward-looking pathway to a more efficient, transparent, and equitable football transfer 583 

ecosystem. Proactive regulatory adaptation by FIFA, informed by ongoing global dia- 584 

logue, will determine whether this technology reinforces or disrupts the core objectives of 585 

contractual stability and player welfare in professional football. 586 

 587 

7. Recommendations 588 

This section provides practical recommendations for key stakeholders in the football 589 

ecosystem and outlines directions for future research, drawing directly from the study's 590 

findings on the moderate compatibility (60–70%) of AI-powered smart contracts with the 591 

current FIFA Regulations on the Status and Transfer of Players (RSTP, January 2025, in- 592 

corporating post-Diarra interim framework). The proposals aim to bridge technological 593 

innovation with regulatory compliance, player protection, and market efficiency. 594 

7.1 Practical Recommendations 595 

• The following actionable suggestions target policymakers, FIFA and confederations, 596 

national associations, clubs, agents, players, and technology providers: 597 

• For FIFA and confederations: Initiate a structured pilot programme (2026–2027) inte- 598 

grating blockchain oracles with the Transfer Matching System (TMS) and Clearing 599 

House for automated solidarity mechanism (Art. 20–21) and training compensation 600 

(Annexe 4) distributions. This would enable real-time, immutable payments while 601 

maintaining central oversight, potentially reducing processing delays by 50–60% 602 

based on analogous blockchain efficiency models. FIFA should also amend Art. 17 to 603 

permit automated objective compensation calculations (e.g., remaining salary and 604 

market-value differentials) subject to appeal rights, and clarify enforceable just-cause 605 

criteria (Art. 14) that can be triggered by verifiable smart contract conditions (e.g., 606 

performance thresholds verified via oracles). These targeted updates would enhance 607 

compatibility without undermining proportionality principles established in CJEU 608 

Case C-650/22. 609 

• For national associations and leagues: Develop hybrid governance frameworks that 610 

recognise on-chain pre-verification (e.g., immutable performance data and condition 611 
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fulfilment) as admissible evidence in domestic disputes, escalating only unresolved 612 

or subjective matters to FIFA Football Tribunal or CAS. This approach could address 613 

40–60% of factual disputes observed in simulations, lowering administrative burdens 614 

for smaller associations. 615 

• For clubs and agents: Adopt AI-enhanced smart contract templates for performance- 616 

based clauses (e.g., bonuses, release options) linked to verifiable metrics (goals, ap- 617 

pearances, fitness data). Clubs should prioritise oracle integration for escrow mecha- 618 

nisms in transfers to ensure timely, tamper-proof fund releases, reducing manipula- 619 

tion risks and negotiation opacity. Agents are encouraged to include hybrid dispute 620 

clauses specifying automated initial checks followed by arbitral escalation. 621 

• For players and player unions (e.g., FIFPRO): Advocate for mandatory transparency 622 

disclosures in AI-driven contracts, including algorithmic explainability and data pri- 623 

vacy safeguards (GDPR-aligned). Players should demand audit rights over oracle 624 

data sources to prevent bias in performance triggers. 625 

• For technology providers and blockchain developers: Design interoperable solutions 626 

compliant with TMS protocols and FIFA Clearing House requirements. Focus on eth- 627 

ical AI governance—addressing bias mitigation, data consent, and intellectual prop- 628 

erty rights—as highlighted in related studies on AI in sports talent management. 629 

7.2 Recommendations for Future Research 630 

• To build on this doctrinal-normative foundation and address current limitations (lack 631 

of real-world deployment data), the following avenues are proposed: 632 

• Conduct empirical pilot studies or sandbox implementations of hybrid AI-smart con- 633 

tract systems in selected transfers (e.g., within cooperative confederations or simu- 634 

lated environments) to quantify actual reductions in dispute incidence, processing 635 

times, and costs. 636 

• Perform longitudinal analyses tracking RSTP evolution post-2025 interim framework, 637 

including impacts of any 2026+ amendments on blockchain adoption and enforcea- 638 

bility metrics. 639 

• Undertake comparative research across sports (e.g., basketball under FIBA rules or 640 

other regulated leagues) to identify transferable governance models for AI contracts. 641 

• Explore interdisciplinary dimensions, such as ethical AI frameworks in football (al- 642 

gorithmic bias in performance clauses, GDPR compliance for player data, IP owner- 643 

ship of AI-generated insights), building on emerging scholarship in sports talent man- 644 

agement. 645 

• Investigate stakeholder perceptions through large-scale surveys or interviews (clubs, 646 

players, agents, regulators) to assess acceptance barriers and refine hybrid models. 647 

• These recommendations position AI-powered smart contracts as a complementary 648 

tool for modernising the transfer market, provided FIFA pursues incremental, evi- 649 

dence-based regulatory evolution. Implementing the proposed pilots and amend- 650 

ments could foster greater transparency, efficiency, and fairness while upholding con- 651 

tractual stability and player welfare in global professional football. 652 

 653 
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