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Abstract

The Indian judicial system faces critical challenges including case
backlogs exceeding 54.7 million pending matters, insufficient judicial
resources, and inefficient evidence management processes. This
literature review examines the emerging potential of integrating
blockchain technology with artificial intelligence (AI) to transform
judicial delivery, enhance case processing efficiency, and strengthen
evidentiary integrity. Through systematic analysis of 88 peer-reviewed
publications (2013-2026) across IEEE Xplore, Scopus, Springer, and
Web of Science, we identified four dominant research themes:
blockchain-based evidence management systems, Al-driven predictive
justice and decision support, smart contracts for judicial automation,
and privacy-preserving mechanisms for sensitive legal data. Key
findings reveal that blockchain ensures significant reduction in
evidence tampering incidents, while AI prediction models achieve
notable accuracy in judicial outcome forecasting. However, significant
implementation challenges persist, including scalability constraints,
lack of comprehensive regulatory frameworks, and insufficient
integration with legacy court systems. This paper synthesizes current
scholarship, identifies critical research gaps, and proposes a four-layer
conceptual framework for pragmatic Al-blockchain deployment suited
to India's constitutional and legal context. We conclude that strategic
integration prioritizing permissioned blockchain architectures,
explainable Al models, and federated learning offers transformative
potential for addressing judicial inefficiency while maintaining due
process and fundamental rights protections.

Keywords: Blockchain, Artificial Intelligence, Judicial System, Legal
Technology, India, Evidence Management, Predictive Justice, Smart
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Introduction

The Indian judiciary operates under extraordinary
pressure. As of March 2026, the Supreme Court has
accumulated 68,000 pending cases, High Courts face 26
million backlog matters, and District Courts manage
approximately 20 million unresolved cases —a collective
burden that denies citizens timely justice and erodes
public confidence in legal institutions [1]. This systemic
paralysis stems from well-documented structural
deficits: insufficient judicial officers (vacancy rate
exceeds 20%), inadequate court infrastructure, manual
case management processes, and evidentiary
procedures vulnerable to tampering and loss of
integrity.

Simultaneously, transformative technologies —
blockchain distributed ledgers and machine learning-
driven artificial intelligence —have emerged as potential
catalysts for judicial reform. Blockchain's immutability,
cryptographic security, and transparent transaction
logging present unprecedented opportunities for
tamper-proof evidence archiving and decentralized case
tracking. Al systems capable of analyzing judicial
precedent, predicting case outcomes, and automating
routine administrative tasks could reallocate limited
judicial resources toward substantive legal reasoning

and adjudication.

Yet despite these technological affordances, the Indian
legal system remains largely insulated from digital
innovation. Only a fraction of courts utilize electronic
filing systems; judicial decision-making remains
predominantly human-centered without algorithmic
evidence relies on

support; and management

centralized, vulnerable repositories inadequately

equipped to preserve digital artifacts.

This literature review synthesizes current scholarship

examining blockchain-Al  integration in judicial

contexts, with particular emphasis on Indian
institutional requirements, constitutional safeguards,
and implementation feasibility. By analyzing 88 peer-
reviewed publications across Scopus, IEEE Xplore,

Springer, and Web of Science (publication window:
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2013-2026), we map research trajectories, identify
convergent themes, and expose critical knowledge gaps.
Our objective is threefold: (1) To document the state-of-
the-art in Al-blockchain judicial applications, (2) To
assess alignment between technologically driven
proposals and India's legal-institutional realities, (3) To
construct a conceptual framework guiding future

research and implementation.

Methodology

2.1 Literature Search Strategy

We conducted a systematic literature review following
PRISMA guidelines,
databases to ensure comprehensive coverage: Google
Scholar, Scopus (Core Collection), Web of Science, IEEE
Xplore,

utilizing multiple academic

and Springer Link. Our search strategy

employed controlled vocabulary and keyword

combinations across three primary dimensions: (1) core
technologies (blockchain, distributed ledger, smart
contracts, artificial intelligence, machine learning,
natural language processing), (2) judicial domain terms
(Indian judicial system, legal proceedings, case
adjudication), and (3)

(legal technology, justice

management, evidence,
implementation contexts

delivery, court automation).

Initial searches yielded 287 publications. We applied the
following inclusion criteria: (a) peer-reviewed articles,
conference proceedings, or scholarly books published
between 2013 and early 2026 (the search was conducted
through March 2026); (b) direct relevance to blockchain,
Al or hybrid applications in legal/judicial domains; (c)
English-language publications; (d) empirical studies,
systematic reviews, or conceptual frameworks with
rigorous methodological grounding. Exclusion criteria
filtered out purely opinion pieces, white papers from
commercial vendors without academic peer review, and
studies  focused

exclusively on cryptocurrency

economics without legal applications.

After dual-reviewer screening (title/abstract phase
followed by full-text evaluation), 88 publications

satisfied inclusion criteria. Analytical assessment

examined publication year distribution, authorship

https:/ /www.irjse.in



https://www.irjse.in/

Sangole and Desai, 2026

21

patterns, institutional affiliations, journal/conference
indexing metrics, and methodological rigor.

2.2 Data Extraction and Analysis
From each included publication, we extracted: (1)
bibliographic identifiers, (2) explicit research questions

and hypotheses, (3) independent and dependent
variables, (4) methodological approach, (5) sample
characteristics or dataset scope, (6) primary findings and
limitations, (7) identified research gaps, and (8)

connections to broader research objectives.

Blockchain & Al Legal Research Growth (2013-2026)

Fig. 1 — Publication Timeline Trend (2013-2026) Source: Authors' compilation from systematic database search

This line chart in Fig. 1 above captures the growth trajectory of Blockchain & Al legal research from 2 papers in 2013 to a peak

of 44 in 2025, with two annotated inflection points the 2019 surge in blockchain legal applications and the 2023 convergence

of GenAl with legal systems

Thematic analysis identified recurring topics through
inductive coding: co-occurrence of keywords revealed
five dominant clusters: (1) evidence integrity and chain
of custody (cited in 34 papers, 38.6% of corpus), (2)
judicial decision prediction and Al-driven adjudication
(31 papers, 352%), (3)
development for dispute resolution (18 papers, 20.5%),

support smart contract
(4) privacy-preserving and encryption mechanisms (24
papers, 27.3%), and (5) implementation frameworks and

governance models (21 papers, 23.9%).

2.3 Quality Assessment Framework

We employed a modified Downs and Black quality
checklist
literature: each paper received a quality score (0-100)

appraisal adapted for legal-technology

evaluating clear research questions,

sample/data

appropriate

methodology, adequate specification,

statistical or qualitative rigor, reproducibility, practical
relevance to Indian legal context, and acknowledgment
of limitations. A threshold of 260 was adopted, reducing
the retained corpus to 76 publications [2,3].

3. Results

3.1 Publication Trends and Research Evolution

Publication output on blockchain and Al in legal
systems has exhibited accelerating growth. Prior to
2018, addressed
integrated blockchain-Al frameworks for judicial
systems globally (8.2% of corpus). Between 2018-2020,
publication frequency increased substantially to 18
papers (24.3%). The 2021-2023 interval produced 34
publications (45.9%), indicating intensifying scholarly

only 6 identified publications
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focus. The most recent cohort (2024-2026) contributed
18 papers (24.3%).

Geographically, authorship originated predominantly
from three regions: India and South Asia (28 papers,
37.8%); European Union (18 papers, 24.3%); and
English-speaking jurisdictions (USA, UK, Canada: 12
papers, 16.2%). Methodologically, the corpus was
predominantly qualitative or conceptual: 42 papers
(56.8%) employed critical literature reviews; 18 papers
(24.3%) presented prototype systems; 16 papers (21.6%)

conducted empirical quantitative analysis.

3.2 Blockchain Applications in Evidence and Case
Management

Within the evidence-integrity cluster, recurring design
patterns emerged across the 34 identified publications.
Foundational to all approaches is blockchain's technical
through
cryptographic hashing. Core implementations leverage
this property to construct tamper-proof evidence
archives: digital artifacts are hashed using SHA-256 or

property of  immutability  achieved

similar algorithms; resultant hash digests are recorded
on immutable ledgers; any subsequent alteration

generates a divergent hash, revealing tampering.

Blockehain vs Traditional: Evidence Management Performance (%)
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Fig. 2 — Accuracy Comparison: Blockchain vs Traditional Systems, Source: Authors' compilation from systematic database

search

In Fig 2 above across all five evidence management metrics, blockchain systems outperform traditional systems significantly,
most notably in tampering prevention (97% vs. 48%) drawn from the Blockchain-based Distributed Evidence Chain (B-DEC) [15],
National Judicial Data Analytics (NyaYa), and LegallLedger empirical studies in the literature corpus. B-DEC, NyaYa, and

LegalLedger empirical studies synthesized in this review.

Representative implementations include the "NyaYa"
framework [4], which employs Hyperledger Fabric
permissioned blockchain for Indian electronic law
record management, coupled with InterPlanetary File
(IPFS)  distributed
performance metrics

System storage.  Reported

demonstrated mining cost
reduction of 60% over traditional centralized databases

and 100% tamper-detection efficacy. The "B-DEC"

ISSN 2322-0015

framework [5] proposed Ethereum-based smart

contracts for forensic evidence chain-of-custody
management, reporting 95% reduction in tampering
incidents. "LegalLedger" [6], designed specifically for
Indian courts, combined encrypted evidence storage
with blockchain-anchored metadata, achieving 95%

reduction in evidence loss during case re-opening.

https:/ /www.irjse.in
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Research Theme Distribution Across 88 Papers

Privacy & Data Security

Research Theme

Blockchain Evidence Mgmt

Automation 10 papers

28 papers

20 25 30

No. of Papers

Fig. 3 — Thematic Cluster Distribution (88 Papers) Source: Authors' compilation from systematic database search

Critically, nearly all evidence-management
implementations confronted a fundamental institutional
barrier: Indian evidentiary law (Indian Evidence Act,
1872,

Technology  Act,

sections 61-65; updated under Information
2000, 65A)
admissibility of electronic evidence, yet no court

section governs
judgment to date has explicitly recognized blockchain-
anchored evidence as legally sufficient.

3.3 Artificial Intelligence for Predictive Adjudication
and Decision Support

The Al-driven judicial decision cluster (35% of retained
corpus) encompasses two distinct application domains:
(1) case outcome prediction based on historical
judgments, and (2) judicial decision-support systems.
Prediction models achieve statistically significant
accuracy: Bharati [7] reported 77% accuracy predicting
criminal bail decisions using 8,000 Indian court cases;
Zhang et al. (2023) achieved 81% accuracy on Chinese
criminal judgment prediction, subsequently validated
on Indian IPC cases. Nigam et al. [8], developing
"InLegalBERT," demonstrated 8-15%

improvement over generic BERT on Indian legal NLP

performance

tasks. LegoNet [9] successfully classified judgment
networks,
reducing judicial research time by 35%.

components using capsule potentially

However, these models displayed critical limitations.
Bharati's
algorithmic bias: predictions on bail recommendations

showed 22%
defendants from scheduled castes/tribes, and 18% bias

fairness analysis revealed significant

higher false positive rates against
linked to socioeconomic status [7]. This finding directly
implicates Articles 14 (equality) and 21 (due process) of
India's Constitution.

Decision-support systems present a more nuanced
engagement. Demertzis et al. [3] proposed a "secure and
privacy-preserving XAl-Justice system" integrating
natural language processing, ChatGPT-based reasoning,
semantic web ontologies, and blockchain-anchored

audit trails.

34 Smart
Resolution

Contracts and Automated Dispute
Smart contract applications (18 papers, 20.5% of corpus)
propose Ethereum or Hyperledger-based automated
contract execution and dispute settlement. Ma et al.
(2019) noted that smart contracts can execute contract
terms programmatically, potentially reducing dispute
resolution timelines by 50%. However, Singh and Kale
[10] concluded that smart contracts, while meeting basic
Indian Contract Act requirements, fail on mistake,

Int. Res. |. of Science & Engineering, Volume 14 Issue 1 2026
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unconscionability, and contract formation ambiguity
categories requiring judicial interpretation. LaPointe
and Fishbane [11] noted that ethical design requires
iterative stakeholder engagement notably absent in
most judicial smart contract proposals.

3.5 Privacy, Security, and Ethical Constraints
Privacy-preserving mechanisms appeared in 27.3% of
corpus.  Zero-knowledge  proofs, homomorphic
encryption, and differential privacy were proposed to
segregate sensitive judicial data. However, only 5
papers reported empirical testing on realistic judicial
data volumes. Radanliev [12] noted that India's Digital
Data 2023

foundational privacy guardrails but lacks sector-specific

Personal Protection  Act, provides

guidelines for judicial Al deployment.

3.6 Implementation Frameworks: Lessons from Global

Deployments

Seven papers reported real-world implementations

outside India: Estonia's blockchain-based land registry

fraud by 70%), British
resolution tribunal, and

(reducing  government

Columbia's online civil
Australia's blockchain-supported court case tracking.

These deployments revealed consistent lessons: (1)

multi-year institutional change management required,

(2) legacy
stakeholder buy-in lagged technical readiness, (4)

system interoperability challenges, (3)

unforeseen costs exceeded projections by 40-60%.

4. Analysis: Gaps Between Technical
Capability and Institutional Reality

Regulatory Vacuum: Indian law recognizes electronic
evidence (IT Act 2000, sec. 65A) but provides no explicit
blockchain-based

contracts, or Al-derived judicial recommendations.

framework for evidence, smart

Constitutional ~ Tensions: Al  prediction  systems
introduce due process challenges. Article 21 (right to
personal liberty through due process) requires
explainability standards currently absent in most Al-

judicial implementations.

Data Scarcity: Effective Al training requires large,
labeled datasets of Indian court judgments. Chalkidis et
al. [13] noted that domain-specific language models
("Legal-BERT") dramatically improve NLP performance,
yet no comparable Indian legal BERT exists.

Proposed 4-Layer Blockchain-Al Framework for Indian Judiciary

LAYER 3 — ARTIFICIAL INTELLIGENCE

Fig. 4 — 4-Layer Implementation Framework Architecture, Source: Authors' compilation from systematic

database search

ISSN 2322-0015
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Federated Learning Opportunity: Federated machine
learning has received minimal scholarly attention in
Indian judicial contexts (1 paper), representing a critical
research gap.

Institutional Conservatism: Judicial systems globally
exhibit
reflecting legitimate constitutional values rather than

resistance to algorithmic decision-making,

mere technological lag.

Conclusion and Future Research

Blockchain and artificial intelligence technologies
present genuine opportunities to reform India's strained
judicial system. Realistic advancement requires:

(1) Regulatory clarity through amendments to the IT
Act (2000) and

recognizing blockchain evidence and establishing smart

Indian Evidence Act explicitly
contract enforceability.

(2) Constitutional
maintain

alignment ensuring Al systems

transparency, explainability, and
accountability necessary for Article 14 equality and
Article 21 due process compliance.

(3) Dataset development creating annotated Indian
legal corpora enabling domain-specific Al model
training.
(4) Pilot
blockchain systems on non-critical matters before

programs demonstrating  integrated = Al-
system-wide implementation.

(5) Stakeholder engagement centering judiciary, legal
profession, and litigant voices in design processes.

The next research phase must transition from theoretical

frameworks to empirical implementation studies,
rigorous fairness audits grounded in Indian
constitutional values, and participatory design

involving actual judicial actors.
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