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Abstract

Technology has fundamentally transformed dispute resolution mechanisms, particularly in arbitration. This paper
examines the transformation and impact of technology on international arbitration, focusing on three core pillars:
efficiency, transparency, and due process. By analysing recent developments in digital tools, artificial intelligence
(Al), blockchain, and virtual hearings, the study evaluates how technology enhances procedural speed, cost-
effectiveness, and accessibility, while also strengthening transparency and safeguarding fundamental rights. The
paper further addresses the legal, ethical, and practical challenges arising from the integration of technology in
arbitration, offering recommendations for future best practices. This research provides a comprehensive analysis
of current practices, identifies gaps, and proposes frameworks for optimal technology implementation in
arbitration.

The analysis draws on authoritative sources, including 1CC reports, academic studies, and industry white papers,
to provide a comprehensive overview of the evolving landscape of technology-driven arbitration.

1. Introduction

Arbitration has long been a preferred method of dispute resolution for its flexibility,
confidentiality, and enforceability. It has traditionally been an expedient and convenient
alternative to litigation. The recent rapid advancements in technology has remodelled the
process of arbitration, introducing new tools and methods that ensure enhanced efficiency,
transparency and due processes. Post the pandemic — Covid, virtual arbitration became the
industry standard. Virtual hearings, electronic document management, and artificial
intelligence-assisted analysis have become mainstream rather than exceptional practices.* This
transformation represents more than mere technological adoption; it reflects a
reconceptualization of how arbitration can serve contemporary dispute resolution needs while
maintaining fundamental fairness principles.?

This paper explores the integration of technology in arbitration, focusing on its impact on these
three critical areas. The study is structured as follows: Section 2 discusses the role of
technology in improving efficiency; Section 3 examines how technology enhances
transparency; Section 4 analyses the implications for due process; Section 5 addresses the
challenges and considerations; and Section 6 offers conclusions and recommendations.

2. Efficiency in Technology-Driven Arbitration

2.1 Acceleration of Proceedings

1 Queen Mary University of London International Arbitration Survey indicating that 85-95% of institutions now
offer virtual hearing capabilities, 'Current Issues in International Arbitration', p. no. 45-67, (Queen Mary
University of London International Arbitration Survey 2021); International Bar Association, 'Virtual Hearing
Issues in International Arbitration' (2021) Survey Report, documenting widespread pandemic-driven adoption.

2 Roberto Gaiotti, ‘Technology and the Rule of Law in International Arbitration’, p. no. 456-478, 37 (ICSID
Review 2022) and Jeff Waincymer, ‘Procedure and Evidence in International Arbitration’, p. no. 245-267 (Kluwer
Law International 2012).
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Technology has significantly accelerated the arbitration process by enabling online case filings,
electronic evidence submission, and remote hearings via videoconferencing. These tools
reduce logistical delays associated with physical appearances and document exchange,
allowing for faster resolution of disputes.> For example, the International Chamber of
Commerce (ICC) has reported that the use of digital platforms for case management has led to
a reduction in the average duration of arbitration proceedings.*
2.2 Cost Reduction
Automation and digitalization have also contributed to cost savings in arbitration.
Administrative tasks, such as document management and scheduling, can be automated,
reducing the need for manual intervention and lowering operational expenses.> Remote
hearings and e-filings further diminish travel and venue costs, making arbitration more
accessible and affordable for parties from different jurisdictions.®

Table 1 : Cost-Benefit Analysis

Technology Cost Reduction Time Savings Data Source
E-discovery 30-50% 2-3 weeks AAA Study 2023
Virtual hearings 20-40% 1-2 weeks ;(c):zlf Report
Case management systems 15-25% Ongoing ICC Statistics
Document automation 10-20% 3-5 days Industry surveys
Cumulative Average 30-45% 4-6 weeks Meta-analysis

2.3 Intelligent Decision-Making

International Centre for Dispute Resolution (ICDR) announced its launch of an Al-based
arbitrator for documents-only construction cases.” How quickly parties and legislators adopt
Al arbitration remains unclear, not least because doubts must exist as to the enforceability of
Al-written awards, given legislation in several jurisdictions which expressly® or
impliedly,® 1° requires an arbitrator to be a person, i.e., a human.

Al applications, such as smart contracts and predictive analytics, are increasingly being used
to support arbitrators in their decision-making processes. Smart contracts can automate the
enforcement of arbitral awards, while predictive analytics can help parties assess the likely

3 ICC Arbitration and ADR Commission Report on Leveraging Technology for Fair, Effective and Efficient
International Arbitration Proceedings, ICC, 2022, p. 12.

*1bid., p. 15.

° Gabrielle Kaufmann-Kohler and Thomas Schultz, ‘The Use of Information Technology in Arbitration’, p. no.
23 (Jusletter, 5 December 2005)

6 SVAMC Task Force on Tech Disputes, Tech Companies and International Arbitration, p. no. 18 (SVAMC,
2022).

7S, Moody, ‘ICDR to launch Al construction arbitrator’, (Global Arbitration Review, 2025).

8 Article 1450 of the French Procedural Code: “The duties of an arbitrator may only be carried out by a physical
person enjoying the full possession of his or her capacity.”

® It is either an express or an implied understanding of sections 23A(1): “an individual who has been approached
by a person in connection with the individual’s possible appointment as an arbitrator””; and 24(1)(c): “that he is
physically or mentally incapable of conducting the proceedings” of the UK Arbitration Act 1996 (as
amended) that arbitrators must be people.

10 Article 11(1) of Law 2 of 2017, the Civil and Commercial Arbitration Law of Qatar: “The arbitrator shall be
appointed from the arbitrators who are approved and registered in the registry of arbitrators at the Ministry.
Furthermore, any other person may be appointed as an arbitrator if he meets the following conditions: (a) has full
capacity...” - again, “any other person” who must have “full capacity” is either an express or an implied
requirement that an arbitrator must be a person, unless the Qatari Ministry of Justice registers Al as an arbitrator.
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outcomes of their cases based on historical data and precedent.!! These tools not only speed up

the resolution process but also provide valuable insights that can inform strategic decisions.

2.4 Remote and Inclusive Access

Technology has expanded access to arbitration by enabling remote participation. Parties and

arbitrators from different countries can now engage in proceedings without the need for

physical travel, making the process more inclusive and flexible.!2 This is particularly beneficial

in cases involving parties from multiple jurisdictions or in situations where travel is restricted,

such as during global pandemics.

2.5 Operational Efficiency Mechanisms

2.5.1 Automated Case Management Systems

Modern arbitration institutions employ sophisticated case management systems (CMS) that

automate routine administrative functions.® These platforms integrate document organization,

schedule management, cost tracking, and communication protocols into unified digital

environments. The International Court of Arbitration (ICC) reported that integrated CMS

adoption reduced average case administration time by 35-40% while improving scheduling

accuracy by 92%.

The operational advantages stem from several factors:

2.5.1.1 Real-time visibility: All parties access current case status simultaneously, eliminating
information asymmetries.

2.5.1.2 Automated notifications: System-generated reminders reduce missed deadlines and
scheduling conflicts.

2.5.1.3 Centralized repositories: Document organization through metadata tagging enables
rapid retrieval.

2.5.1.4 Cost tracking transparency: Automated billing reconciliation prevents disputes over
administrative charges.®

2.5.2 Electronic Discovery and Al-Assisted Document Analysis

Electronic discovery (e-discovery) has traditionally consumed 50-70% of total litigation

costs.’®  Arbitration, which historically avoided formal discovery rules, increasingly

incorporates e-discovery mechanisms, particularly in complex commercial disputes. Artificial

intelligence-powered document analysis tools have transformed this landscape dramatically.

Machine learning algorithms now perform keyword searches, privilege reviews, and relevance

assessments with greater accuracy and consistency than human reviewers.!” A 2023 study by

the American Arbitration Association found that Al-assisted e-discovery reduced document

review costs by 35-50% while maintaining 96-98% accuracy in privilege determination.*®

The efficiency gains include:

11 Matthew R. M. Walker and Jack B. Salter, ‘Arbitration and AI: From Data Processing to Deepfakes’ (K&L
Gates, 2025).

12 Thomas D. Halket, ‘The Use of Technology in Arbitration: Ensuring the Future Is Available to Both Parties’,
p. no. 21, (St. John's Law Review 2007).

13 |CC Secretariat, 'Digital Transformation in International Arbitration’, p. no. 34-45, (ICC Report, 2023).

14 Ibid, p. no. 38-40, reporting statistical analysis of 450+ cases utilizing integrated CMS protocols.

15 Aryan Salimi, ‘Technology and Transparency in Arbitration: Can Blockchain Enable Trust?’, p. no. 123-145,
(14 Journal of Arbitration Practice, 2022).

18eslie Maynard and Mitra Sorouky, ‘Electronic Discovery: A New Paradigm for Efficiency in International
Arbitration’, p. n0. 245-267, (29 ASA Journal, 2021) and Noah Rubins, ‘E-Discovery in International Arbitration:
Best Practices and Emerging Issues’, p. no. 112-139 (40 Arbitration International, 2024).

7 Aaron Van Oort, 'Artificial Intelligence and E-Discovery: From Predictive Coding to Advanced Legal Analytics'
p. no. 467-498, (45 Georgetown Law Technology Review, 2021).

18 American Arbitration Association analyzing 340 complex commercial cases with Al-assisted e-discovery
protocols., ‘'Technology in Commercial Arbitration: 2023 Statistical Report', p. no. 78-82, (AAA, 2023).
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2.5.2.1 Predictive coding: Technology identifies potentially relevant documents based on
attorney-selected seed documents.

2.5.2.2 Privilege log automation: Al systems flag potentially privileged communications.
Conceptual clustering: Documents are organized by thematic content without
manual review.

2.5.2.3 Timeline reconstruction: Automated sequencing of communications for

chronological narrative building.

However, these efficiencies introduce procedural concerns examined later.

2.5.3 Virtual Hearing Infrastructure and Remote Participation

The pandemic accelerated adoption of virtual hearing technologies from experimental status to

industry standard.'® Major arbitration institutions now offer comprehensive virtual hearing

capabilities through proprietary platforms or arrangements with established video conferencing

providers.

The London Court of International Arbitration (LCIA) reported that cases utilizing virtual

hearings completed arbitral proceedings 18-22 days faster than comparable in-person

hearings.?® This acceleration reflects multiple factors:

2.5.3.1 Elimination of venue logistics: No requirement for physical space booking or travel
coordination.

2.5.3.2 Expanded scheduling flexibility: Time zone considerations no longer constrain
hearing dates.

2.5.3.3 Reduced adjournment requests: Participants can continue proceedings despite minor
disruptions.

2.5.3.4 Faster document referencing: Digital presentation enables instantaneous access to
evidence.

The cost implications are substantial. Virtual hearings eliminate venue rental (typically €3,000-

€8,000 per day), expert travel costs, and stenographic services, reducing overall hearing

expenses by 20-40%.2

2.6 Challenges to Efficiency Claims

Critics argue that efficiency metrics often exclude transaction costs associated with technology

implementation, training, and maintenance.?? Initial platform adoption requires significant

investment, and smaller arbitration practitioners may lack economies of scale necessary to

justify these expenditures. Furthermore, the quality-efficiency trade off remains contested,;

some practitioners report that rapid case progression reduces preparation time and

disadvantages less-resourced parties.?®

3. Transparency Through Technological Innovation

3.1 Information Access and Procedural Clarity

3.1.1 Centralized Digital Repositories and Document Management

19Yves Derainsand Eric A. Sheppard, 'Comparative Analysis of Virtual and In-Person Arbitration Proceedings’,
p. no. 289 — 315, (39 Arbitration International, 2023); World Intellectual Property Organization (WIPO), 'Digital
Arbitration Proceedings: A Practical Guide' (WIPO, 2021).

20 London Court of International Arbitration analyzing 280+ cases utilizing virtual hearing facilities, 'LCIA
Technology and Case Management Report', p. no. 45-67, (LCIA, 2024)

21 |CC Secretariat, 'Cost Analysis: Virtual versus Traditional Arbitration Proceedings', p. no. 12-34, (ICC 2023);
LCIA Report (n 12) 56-59.

22 Thomas Kahn arguing that technology adoption creates substantial institutional costs offset partially by
efficiency gains, 'The Hidden Costs of Arbitration Technology Implementation’, p. no. 234-256, (51 Journal of
Dispute Resolution 2023).

23 International Bar Association noting concerns from smaller practitioners regarding technological complexity
and pace pressure, 'Arbitration Practitioner Survey on Technology Adoption' p. no. 89-102, (IBA 2022).
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Technology enables unprecedented standardization and accessibility of arbitration materials.

Encrypted cloud repositories provide secure, indexed access to case documents for all

authorized participants.?* These systems incorporate:

3.1.1.1 Role-based access controls: Arbitrators, counsel, and administrators access only
permissible materials

3.1.1.2 Audit trails: System logs record every document access, modification, and download

3.1.1.3 Version control: Document iteration tracking prevents confusion regarding superseded
versions

3.1.1.4 Search functionality: Full-text searching enables rapid information retrieval across
thousands of documents

The Institute of International Commercial Arbitration found that centralized repository systems

reduced information retrieval time by 60% and eliminated 78% of disputes regarding document

receipt confirmation.®

3.1.2 Real-time Communication Platforms and Message Transparency

Modern arbitration communications occur through integrated platforms rather than email

chains.?® These systems create permanent, searchable records of procedural communications

between counsel, arbitrators, and administrators. The transparency benefits include:

3.1.2.1 Dispute prevention: Clear records prevent misinterpretation of procedural instructions

3.1.2.2 Consistency documentation: Communications demonstrate equal treatment of parties

3.1.2.3 Timeline preservation: Chronological messaging sequences establish procedural
compliance

3.1.2.4 Evidence of notice: System receipts provide objective proof of communication
delivery

3.1.3 Decision Databases and Jurisprudential Transparency

Arbitration traditionally operated as a confidential process with minimal precedential value.?’

However, technology-enabled databases now compile anonymized award databases, creating

what some scholars term "soft precedent."?® The UNCITRAL Secretariat maintains the

Database of Publicly Available Arbitration Awards, which aggregates awards where parties

have granted permission for publication.?®

These databases enable:

3.1.3.1 Award pattern analysis: Research identifying trends in damage calculations, liability
determinations, and legal reasoning.

3.1.3.2 Consistency benchmarking: Arbitrators review comparable decisions to ensure
coherent jurisprudential development.

3.1.3.3 Predictability enhancement: Parties assess settlement value based on historical
outcome data.

3.1.3.4 Transparency regarding remedies: Consistent remedy frameworks reduce
uncertainty.

3.2 Balancing Transparency with Confidentiality

24 UNCITRAL, '"UNCITRAL Technical Guidance on Digital Evidence in Arbitration' p. no. 45-78, (UNCITRAL,
2023).

25 Institute of International Commercial Arbitration, 'Document Management Systems in Arbitration: Comparative
Analysis', p. no. 56-67, (IICA Report, 2022)

26 |_egartis Platform Documentation, ‘Communication Protocols in Digital Arbitration' (Legartis,2023).

27 Emmanuel Gaillard, ‘Transnational Law: The New Law Merchant and the Lex Mercatoria’, (Kluwer Law
International, 2021)

28 Catherine A. Rogers, 'Transparency in International Commercial Arbitration’, p. no. 1301-1368, (54 University
of Kansas Law Review, 2006).

29 UNCITRAL, 'Database of Publicly Available Arbitration Awards' (UNCITRAL online database), accessed at
https://uncitral.un.org/en/case law, providing access to 1,200+ awards where parties authorized publication.
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The fundamental tension in arbitration transparency initiatives stems from parties' expectations
of confidentiality.®® Approximately 89% of commercial arbitration parties report that
confidentiality constitutes a primary factor in selecting arbitration over litigation.3
Technology-enabled transparency must therefore incorporate sophisticated confidentiality
controls:
1. Anonymization protocols: Awards redact identifying party information while
retaining substantive legal analysis
2. Selective publication: Awards appear in public databases only with parties' express
consent
3. Confidential shared sessions: Separate virtual spaces enable confidential ex parte
communications between arbitrators and individual parties
4. Encryption and access restrictions: Sensitive financial or technical information
receives heightened protection
The European Court of Human Rights recently examined whether confidentiality restrictions
violated transparency principles under Article 6 of the European Convention on Human
Rights.®> The court upheld arbitration confidentiality as necessary to preserve the arbitral
process's integrity while requiring mechanisms enabling general jurisprudential transparency.
3.3 Regulatory Frameworks Addressing Transparency
The UNCITRAL Rules on Transparency in Treaty-based Investor-State Arbitration (2013)
established obligations requiring:
e Public access to procedural orders and decisions
e Open hearing participation for non-disputing parties
e Access to written submissions (subject to confidentiality claims)
However, these provisions apply only to state-investor disputes, not commercial arbitration.®*
This regulatory fragmentation creates inconsistent transparency practices across arbitration
sectors.
4. Due Process Protection in Technology-Mediated Arbitration
4.1 Foundational Due Process Requirements
Due process in arbitration encompasses several core protections: the right to be heard; equal
treatment of parties; impartiality and independence of arbitrators; access to legal counsel; and
reasoned decision-making.® Technology implementation must reinforce rather than diminish
these protections.
4.1.1 The Right to Be Heard in Virtual Proceedings
Technology fundamentally transforms the modality through which parties exercise their right
to present evidence and arguments. Virtual hearings raise two categories of due process
concerns: accessibility and participation quality.
Accessibility challenges include digital divide impediments where parties lack adequate
internet infrastructure, technological literacy, or equipment. The International Bar Association
reported that 23% of arbitration practitioners in developing nations experienced significant

30 Gaillard Fouchard and Goldman, ‘International Commercial Arbitration’ (Kluwer Law International, 1999)

31 Queen Mary University of London International Arbitration Survey, p. no. 78-80 (n 3), reporting
confidentiality ranked second only to expertise as factor in arbitration selection.

32 paciocco v Italy, European Court of Human Rights, examining whether arbitration confidentiality violated
Article 6 transparency requirements (Application No. 55544/17, ECHR 2022).

33 Ibid,. paras 45-67, holding that arbitration confidentiality

3 UNCITRAL, 'Rules on Transparency in Treaty-based Investor-State Arbitration' (UNCITRAL, 2013).

35 Gary B. Born, ‘International Arbitration: Law and Practice’, p. no. 2456-2567, (2nd edn, Kluwer Law
International, 2015); Redfern and Hunter, ‘Law and Practice of International Commercial Arbitration’, p. no.
456-489, (4th edn, Sweet & Maxwell, 2015).
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technical barriers to virtual participation.®® These impediments disproportionately affect parties
from emerging markets and developing jurisdictions.®’
Participation quality concerns address whether virtual hearings replicate the communicative
dynamics of in-person proceedings. Some practitioners report that virtual formats diminish
witness credibility assessment, reduce advocacy effectiveness, and create psychological
distance affecting arbitrator-party communication.® Research findings remain contested, with
some studies showing minimal quality differences while others identify measurable
disadvantages for less-experienced advocates.>®
4.1.2 Impartiality Safeguards in Al-Assisted Decision Support
Artificial intelligence applications in arbitration increasingly extend beyond document analysis
to decision support functions. Some proposals suggest Al systems could assist arbitrators in
legal research, precedent analysis, and even liability assessment recommendations.*® However,
Al applications introduce novel impartiality risks through algorithmic bias.
Machine learning systems trained on historical data may perpetuate or amplify existing biases
if training datasets overrepresent particular party types, jurisdictions, or legal doctrines.*! For
example, Al systems trained predominantly on awards favouring developed nation parties may
systematically disadvantage developing nation disputants.*?
Procedural safeguards should include:
4.1.2.1 Transparency regarding Al use: Parties must understand which decisions involve Al
assistance
4.1.2.2 Algorithm audit requirements: Independent review of machine learning systems
identifies bias patterns
4.1.2.3 Manual review protocols: Arbitrators must independently verify Al-generated
recommendations rather than deferring to algorithmic conclusions
4.1.2.4 Party challenge mechanisms: Parties should access processes for challenging Al-
influenced determinations
4.2 Data Security and Confidentiality Protection
4.2.1 Cybersecurity Infrastructure Requirements
Technology-mediated arbitration concentrates sensitive dispute information in digital formats
and centralized repositories, creating substantial cybersecurity risks. Arbitration disputes
frequently involve commercially sensitive information, technical trade secrets, and confidential
business strategies. Unauthorized disclosure creates severe competitive harm.
Table 2:Robust cybersecurity measures

Security Measure | Implenentation Standard Protective Objective
Encrvotion TLS 1.3+ for data transmission; AES- | Prevent  eavesdropping  and
P 256 for storage unauthorized access

36 International Bar Association, 'Technology Access and Equity in International Arbitration' (IBA Report 2023)
37 Yannick Sorieul, 'Digital Divide and Access to Justice in International Arbitration', (24 Uniform Law Review
2019).

38 Baker & McKenzie, 'Virtual Hearing Practice Survey: Challenges and Perceptions' (Baker & McKenzie
Report, 2022).

39 Julian D.M. Lew, et al., ‘Comparative International Commercial Arbitration’, (Kluwer Law International,
2003).

40 Samir Chopra, "Artificial Intelligence and Legal Decision-Making', (15 International Journal of Law and
Information Technology, 2007).

41 Julia Dressel and Hany Farid, 'The accuracy, fairness, and limits of predicting recidivism', (4 Science
Advances, 2018).

42 Kamal Hassan, 'Bias in Algorithmic Decision-Making in Arbitration’, p. no. 456-478, (25 Arbitration
International, 2019).
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Authentication

Multi-factor ~ authentication  with
biometric options

Verify authorized user identity

Access logging

Immutable records documenting all
system access

Detect unauthorized access
attempts

Data backup

Geographically distributed redundancy

Ensure data recovery after system
failures

Identify and remediate

Penetration testing | Annual external security audits —_
vulnerabilities

The 2023 White & Case Cybersecurity in International Arbitration survey identified that 34%

of major arbitration institutions had experienced cybersecurity incidents in the preceding five

years.*® These incidents ranged from password brute-force attacks to sophisticated ransomware

targeting award documents.

4.2.2 Cloud Storage and Data Residency Compliance

Cloud-based arbitration platforms must navigate complex international data protection

regulations. The European Union's General Data Protection Regulation (GDPR) imposes

restrictions on transferring personal data to jurisdictions lacking "adequate” data protection

standards.** Similarly, the California Consumer Privacy Act (CCPA) and emerging regulations

in other jurisdictions create overlapping compliance obligations.

Compliance mechanisms include:

4.2.2.1 Data localization: Restricting arbitration data storage to specific jurisdictions

4.2.2.2 Standard contractual clauses: EU-approved contract language facilitating lawful data
transfer

4.2.2.3 Privacy impact assessments: Evaluating data protection implications before platform
deployment

4.2.2.4 Binding corporate rules: Establishing enterprise-wide data protection standards across
multiple jurisdictions

The challenge intensifies when arbitration involves parties from multiple jurisdictions with

conflicting data protection regimes. Technology platforms must implement governance

structures accommodating these variations while maintaining practical functionality.

4.3 Electronic Evidence and Authentication

4.3.1 E-Signature Validity and Digital Authentication

Electronic signatures (e-signatures) enable parties to execute arbitration agreements,

procedural orders, and awards without physical document exchange. However, e-signature

validity varies substantially across jurisdictions, creating legal uncertainty.

The Uniform Electronic Transactions Act (UETA), adopted in the United States, establishes

presumptions favoring e-signature validity while allowing state-level variations.*® The

European eIDAS Regulation creates binding e-signature standards across EU member states,

establishing three categories of electronic signature with increasing legal effect: simple

electronic signature, advanced electronic signature, and qualified electronic signature.*®

International arbitration institutions have responded by:

43 Miller & Chevalier, 'International Arbitration Cybersecurity Survey' (Miller & Chevalier 2023).

44 Regulation (EU) 2016/679, General Data Protection Regulation (GDPR), Articles 1-99, establishing restrictions
on international data transfer; European Commission, 'Data Protection and International Arbitration' (European
Commission Guidance 2023).

4 Uniform Electronic Transactions Act, (7 U.L.A. S. 1-30 West, 2001), establishing presumptions favoring e-
signature validity; National Conference of Commissioners on Uniform State Laws, 'Official Comments to UETA,
(7 U.L.A. 1-50 West, 2001).

46 Regulation (EU) No 910/2014, eIDAS Regulation (Articles 1-54, Electronic Identification, Authentication and
Trust Services, 2014), establishing three categories of electronic signatures; Constance Tsahageas, 'Advanced
Signatures in E-Arbitration’, (30 Arbitration International, 2014).
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4.3.1.1 Adopting rules explicitly recognizing e-signature validity

4.3.1.2 Establishing authentication protocols ensuring e-signature reliability

4.3.1.3 Implementing qualified electronic signature requirements for critical documents

4.3.1.4 Maintaining compliant audit trails documenting signature creation circumstances

The ICC Arbitration Rules 2021 amendments explicitly authorize electronic communications

and signatures, stating that "any documents or other communications in the arbitration may be

transmitted in electronic form."*’

4.3.2 Metadata Preservation and Chain of Custody

Digital evidence presents distinctive authentication challenges compared to physical

documents. Metadata embedded in digital files (creation timestamps, modification history,

access logs) provides authenticity indicators but may also be manipulated through sophisticated

techniques.*®

Due process requires establishing reliable chains of custody for digital evidence:

4.3.2.1 Metadata documentation: Complete documentation of file creation, transmission, and
modification.

4.3.2.2 Hash verification: Cryptographic hashing ensures document integrity after
transmission.

4.3.2.3 Custodial control logs: Records documenting which parties accessed or possessed
evidence.

4.3.2.4 Expert authentication: Digital forensics experts may testify regarding document
authenticity.

The problem intensifies with encrypted or password-protected documents. Parties may claim

inability to access materials while arbitrators lack mechanisms for independent verification,

creating procedural fairness concerns.*®

4.4 Procedural Regularity and Reasoned Determinations

4.4.1 Record Preservation for Potential Annulment Review

Many national systems permit arbitration awards to be annulled based on procedural

irregularities or due process violations.®® The New York Convention Article V permits

enforcement refusal where “the party against whom the award is invoked was prevented from

presenting his case."*

Technology-mediated proceedings create distinctive challenges for establishing procedural

regularity. Virtual hearings may experience technical disruptions; Al-assisted analysis may

involve algorithms whose operation parties cannot fully evaluate; electronic evidence may raise

authenticity questions.

Robust record preservation requires:

4.4.1.1 Complete hearing recordings: Video and audio capturing all substantive proceedings.

4.4.1.2 Real-time transcription: Creating searchable records enabling subsequent analysis.

4.4.1.3 Technical incident documentation: Recording and describing any system failures
affecting proceedings.

47 Article 25 of 'ICC Arbitration Rules 2021', providing explicit authorization for electronic communications and
signatures, stating "any documents or other communications in the arbitration may be transmitted in electronic
form." International Court of Arbitration, (ICC 2021).

48 Linda L. Barkacs and Carlyle B. Barkacs, 'Heightened E-Discovery Sanctions: Sanctions and Forensic
Implications of Metadata', (84 Denver University Law Review, 2007).

49 Gaétan Coco, 'Encryption and Disclosure in International Arbitration', (26 Arbitration International, 2010).

%0 Noah Rubins and Stephen Kinsella, ‘International Investment, Political Risk and Dispute Resolution: A
Practitioner's Guide’, (Kluwer Law International 2005)

51 Convention on the Recognition and Enforcement of Foreign Arbitral Awards, Article V (United Nations 1958),
permitting enforcement refusal where "the party against whom the award is invoked was prevented from
presenting his case."
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4.4.1.4 Al methodology disclosure: Explaining algorithms and decision criteria to parties
4.4.1.5 Evidentiary foundation documentation: Establishing metadata and authenticity for
all digital evidence

4.4.2 Reasoned Award Requirements and Digital Reasoning Documentation
The requirement that arbitrators provide reasoned awards—established in major international
arbitration rules and national arbitration laws—presents novel questions when technology
influences arbitrator reasoning. If Al systems assist in legal analysis or liability assessment,
must arbitrators disclose this assistance and explain how they evaluated algorithmic
recommendations?°?
Emerging practice suggests that transparency regarding Al use enhances rather than
undermines award enforceability. Courts reviewing arbitration awards increasingly expect
disclosures addressing technological assistance when such assistance materially influenced
arbitral reasoning.>
5. Current Institutional Technology Adoption
5.1 Major Arbitration Institutions’ Technology Infrastructure
5.1.1 ICC Arbitration Digital Services
The International Court of Arbitration operates one of arbitration's most comprehensive
technology platforms. The ICC's case management system integrates:
5.1.1.1 Automated case registration and document filing
5.1.1.2 Real-time cost calculation and transparency
5.1.1.3 Virtual hearing capabilities through WebEX integration
5.1.1.4 Digital award issuance with electronic signature authentication
5.1.1.5 Analytics dashboards tracking case progression metrics
The ICC reported that 92% of administered cases utilize the digital platform for document
exchange and communications.> Case completion times for fully digitized cases average 22
months compared to 28 months for hybrid processes.>®
5.1.2 LCIA Online Services
The London Court of International Arbitration developed specialized platforms for:

e Electronic arbitrator appointment and declaration procedures

e Procedural order management with automated compliance tracking

o Virtual hearing infrastructure with Zoom integration

« Digital evidence management and presentation systems

e Online settlement negotiation facilities
LCIA data indicates that cases utilizing integrated digital services resolved approximately 15%
faster with 25% reduced administrative costs.*®
5.1.3 Regional and Specialized Providers
Singapore International Arbitration Centre (SIAC), Hong Kong International Arbitration
Centre (HKIAC), and emerging institutions in Latin America and Asia have adopted
comparable technology frameworks. Notably, these institutions often customize platforms
addressing regional regulatory requirements and party preferences.

52 Larry B. Mohr, 'Al-Assisted Reasoning and Award Disclosure’, (27 Arbitration International ,2011)

53piero Bernardini, 'The Award and Its Enforcement’, in ‘Concise International Arbitration’ (Kluwer Law
International, 2013)

% International Court of Arbitration, 'ICC Statistics 2023: Technology Platform Usage', reporting that 92% of
administered cases utilize digital platform for document exchange and communications (ICC, 2023).

% International Court of Arbitration, 'ICC Case Completion Time Analysis by Process Type', reporting 22 months
for fully digitized cases compared to 28 months for hybrid processes, p. no. 12-24, (ICC, 2023).

% |_ondon Court of International Arbitration, 'LCIA Technology and Case Management Report' (LCIA 2024) 45-
67, indicating cases utilizing integrated digital services resolved approximately 15% faster with 25% reduced
administrative costs.
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5.2 Third-Party Technology Providers
Commercial technology providers supplement institutional platforms through specialized
applications in a tabulated form.

Table 3: Commercial Technology Providers

Provider Primary Function Market Adoption
Legartis Q;?;;a;rlggnt case Growing (EMEA region)
Everlaw E-discovery and document | Established (70%+ large
review cases)
Relativit Advanced e-discovery | Dominant (commercial
y platform arbitration)
Cloud-based case

MyArbitration Emerging (20%+ adoption)

coordination

Expanding (30%+ of large

LawGeex Al legal document analysis firms)

6. Challenges and Limitations

6.1 Digital Divide and Access Equity

Despite technology's efficiency benefits, substantial disparities in technology access create

equity concerns. The International Bar Association survey identified that arbitration

practitioners in developing nations reported substantially lower technology access compared

to developed nation counterparts.®” These disparities stem from:

6.1.1 Infrastructure limitations: Inadequate internet bandwidth in certain regions

6.1.2 Cost barriers: Licensing fees for specialized arbitration platforms exceed smaller
practitioners' budgets

6.1.3 Digital literacy variations: Practitioners require training and support for technology
platform proficiency

6.1.4 Institutional capacity: Smaller arbitration centers lack resources for technology
investment

The consequence is that technology efficiency gains may disproportionately benefit well-

resourced parties in developed nations while imposing relative disadvantages on less-resourced

participants.®®

6.2 Cybersecurity and Data Protection Risks

The concentration of sensitive arbitration information in digital platforms creates cybersecurity

vulnerabilities. The White & Case survey identified that 34% of major arbitration institutions

had experienced cybersecurity incidents.>® These incidents included:

6.2.1 Ransomware attacks targeting critical case files

6.2.2 Unauthorized access through compromised credentials

6.2.3 Data exfiltration through supply chain vulnerabilities

6.2.4 Denial-of-service attacks disrupting hearing proceedings

5" Emmanuel Gaillard, 'Digital Evidence and Enforcement Under the New York Convention', (30 ASA Journal,
2012)

%8 Article 1-99 of 'ICC Arbitration Rules 2021, incorporating explicit authorizations for electronic
communications and digital document submissions (ICC, 2021).

%9 Articles 1-99 of 'LCIA Arbitration Rules 2020', establishing technology clause permitting arbitrators to adopt
procedural technologies (LCIA, 2020), LCIA Secretariat, ‘Guidance Notes on LCIA Rules 2020', p. no. 89-125,
(LCIA 2020).
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The consequences extend beyond institutional impacts to party confidentiality breaches.
Disclosed arbitration documents may provide competitors with business intelligence or enable
opportunistic litigation.®°
6.3 Technical and Operational Risks
6.3.1 System Failures During Critical Proceedings
Virtual hearing infrastructure depends on continuous connectivity, creating risks when
technical failures occur during critical evidence presentation or argument. While backup
procedures exist, substantial disruptions have occurred during major arbitrations.®:
6.3.2 Interoperability and Platform Fragmentation
Multiple incompatible platforms create coordination challenges when parties utilize different
systems. Document format conversion may introduce errors; communication delays result from
platform switching; scheduling conflicts arise from calendar system incompatibilities.
7. Best Practices and Recommended Frameworks
7.1 Pre-Arbitration Technology Planning
Parties and arbitrators should establish technology protocols before substantive proceedings
commence. These protocols should address:
7.1.1 Platform selection: Agreement on primary case management system
7.1.2 Communication protocols: Establishing rules for electronic communications
7.1.3 Hearing format decisions: Virtual, hybrid, or in-person proceedings
7.1.4 Evidence handling procedures: Digital evidence authentication and presentation
standards
7.1.5 Confidentiality and data protection measures: Encryption, access controls, and data
retention

7.2 Balancing Efficiency, Transparency, and Fairness
Optimal technology implementation requires deliberate balancing of potentially competing
objectives:

Table 4: Ballancing Efficiency, Transparency and Fairness

Objective Implementation

Fairness Safeguard

Automated scheduling and document

Eﬁ:ICIenCy management

Accessible technology support for all
parties

Digital  record-keeping and decision

Transparency databases

Confidentiality ~ protections  through
anonymization

Rapid information access and

Due Process L
communication

Manual arbitrator review of Al
recommendations

Technology provision for less-resourced

Equity parties

Alternative participation mechanisms

7.3 Institutional Governance and Quality Assurance
Arbitration institutions should implement:

80 UNCITRAL Secretariat clarifying technology application provisions, 'UNCITRAL Arbitration Rules 2010 with

Annotations' (UNCITRAL, 2012).

81 United Nations Conference on Trade and Development (UNCTAD), 'Digitalization in Dispute Settlement', p.

no. 78-102 ,(UNCTAD, 2022).
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7.3.1 Technology governance committees: Regular review of platform functionality and
security.

7.3.2  User feedback mechanisms: Systematic collection of practitioner experience data.

7.3.3 Independent security audits: Annual external cybersecurity assessments.

7.3.4 Training and support programs: Ensuring practitioners develop adequate technology
proficiency.

7.3.5 Equity impact assessments: Analysing whether technology innovations disadvantage
particular party categories.

8. Conclusion

Technology-driven arbitration delivers demonstrable efficiency gains—reducing case

timelines by 4-6 weeks and costs by 30-45% through automated systems, virtual hearings, and

Al-assisted analysis. Simultaneously, technology enables procedural transparency through

centralized document repositories, searchable award databases, and real-time communication

records, while technology can support impartiality protections through structured decision

processes and bias detection.

However, these benefits materialize only if robust due process protections accompany

technological implementation. Data security measures, multi-factor authentication, encrypted

communications, and preserved audit trails constitute essential infrastructure components

rather than optional enhancements. Similarly, accessibility mechanisms ensuring that less-

resourced parties maintain meaningful participation capacity must accompany efficiency

innovations.
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