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Abstract:

Corruption is a dominant obstacle to institutional efficiency, public accountability and sustainable
democratic development. Many public sector systems still suffer from information opacity, administrative
discretion and insufficient monitoring measures even after many reforms of governance have been
adopted. In this context, blockchain technology has emerged as a promising digital innovation that could
enhance transparency and promote institutional integrity. This paper discusses the role of blockchain in
promoting transparent governance and its potential as an anti-corruption tool to advance the objectives of
United Nations Sustainable Development Goal 16 (SDG 16). The article explores the relationship between
blockchain transparency and the reduction of corruption in the context of various current governance,
public administration, and distributed ledger technology methods. Based on the identified governance
issues and technology affordances, a conceptual anti-corruption framework is developed to demonstrate
how blockchain could enable accountable decision making, secure storage of records, transaction
traceability, and public scrutiny. The proposed architecture shows how governance tools based on
blockchain can help reduce corruption risks and at the same time build stronger and more trustworthy
institutions. The paper also discusses practical constraints, implementation issues and future prospects for
the integration of blockchain into democratic government systems. The results show that blockchain can
be useful for transparency and can have an important role in the promotion of SDG 16 if supported by
appropriate regulatory and institutional arrangements.

Keywords: Blockchain, Transparent Governance, Anti-Corruption, Accountability, SDG 16

1) INTRODUCTION

Systemic corruption is a fundamental breach of the democratic contract, the prime inhibitor of institutional
efficacy, public trust and equitable development. In modern public administration, conventional anti-
corruption measures are frequently ineffective due to the presence of entrenched structural defects:
endemic lack of transparency in the information flow, extensive administrative discretion, and ex-post
oversight structures that enable the manipulation of data retroactively. This is why weak institutional
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frameworks directly affect the achievement of United Nations Sustainable Development Goal 16 (SDG
16) that seeks to promote peaceful and inclusive societies under the rule of law and with transparent and
accountable institutions.

In order to address these vulnerabilities systematically, public governance must transition from a passive
reliance on bureaucratic integrity to an active reliance on trust less, structurally resilient technological
architectures. Distributed Ledger Technology (DLT) or blockchain is a paradigm shift intervention in this
space. Far from a simple digitization instrument, blockchain provides distinct cryptographic affordances
immutability, decentralized consensus, and automated smart contracts that radically reconfigure the flow
of administrative power. It does this by structurally decentralizing data storage and automating procedural
logic, removing arbitrary human discretion and structural information asymmetries.

This article bridges the gap between technological mechanism design and institutional political science by
providing a comprehensive, layered conceptual anti-corruption framework for democratic states. This
study maps specific blockchain capabilities to the targets of SDG 16, especially Targets 16.5 and 16.6, to
show how distributed ledgers can transform public administration from an opaque silo into an immutable,
universally verifiable infrastructure. The research concludes that blockchain is not a substitute for political
will, but provides the architectural infrastructure to enforce full transparency, allow real-time public
oversight and create institutional structures that can survive with systemic risks of corruption.

(2 LITERATURE REVIEW

The academic discussion on the confluence of digital governance and institutional anti-corruption
strategies has become more aware of the structural fragility of traditional centralized e-government portals
to administrative manipulation, given their reliance on centralized state servers, which enables
compromised internal actors to retroactively change data or delete electronic trails (Kim & Lee, 2022;
Meijer, 2015). Distributed ledger technology is viewed in modern public administration literature as a
base trust architecture for fixing these systemic weaknesses, shifting institutional reliability from fallible
human networks to immutable, cryptographic code (Warkentin & Orgeron, 2020). The sequential hash-
chain structure makes the modification of data by any party other than the owner of the data prohibitively
complex, securing important public sectors like land registries, public procurement bidding and identity
management against corrupt rent-seeking behaviour (Huubse, 2025; MDPI, 2026; Zhang et al., 2023).
Empirical studies peer reviewed Further, polycentric governance models demonstrate that decentralized
consensus mechanisms displace single-point-of-failure architectures with distributed validation, enabling
civil society, independent auditors and the judiciary to concurrently audit public processes in real time
(arXiv:2602.05109). This cryptographic affordance is directly aligned with United Nations Sustainable
Development Goal 16, with international policy evaluations showing that the elimination of perpetual
information opacity in public databases is required to meet Target 16.5 (reducing bribery) and Target 16.6
(building accountable institutions) (UNICRI, 2023; United Nations, 2024). However, development
scholars emphasize that the integration of blockchain to realize SDG 16 is not a stand-alone technical fix,
but its anti-corruption effectiveness continues to be highly dependent on domestic regulatory
environments that are supportive, locally scaled digital literacy, and overcoming institutional resistance
from entrenched political elites who profit from legacy systemic asymmetries (Aarvik, 2020; Atlantis
Press, 2025).
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3) RESEARCH METHODOLOGY

3.1. Interdisciplinary Research Design

This study applies an interdisciplinary qualitative approach to mechanism-design which draws from
Institutional Political Science and Blockchain Engineering. This paper conceptualizes blockchain
architecture not as a passive operational tool but as a formal institutional structure that actively alters
political behaviour. The methodology applies the lens of New Institutionalism to explore the structural
change from centralized databases to a decentralized blockchain ledger in public data management, which
effectively reduces corrupt incentives, enhances administrative accountability, and meets international
policy mandates in democratic societies.

3.2. Theoretical Political Economic Model

This study employs a qualitative deductive mechanism-design approach combining information systems
engineering and institutional political science. The main method is to compare the systemic, technical
affordances of distributed ledger technology (DLT) with established economic and political theories of
institutional corruption. This paper uses two main theoretical foundations to assess the impact of
structural changes in data architecture on bureaucratic behaviour:

° The Principal-Agent-Client Model: An economic model used to illustrate the asymmetric
distribution of information in contemporary democracies. The Public (Principal) gives state bureaucrats
(Agents) the executional authority to service the citizens (Clients). The approach focuses on the exact
administrative friction points where the information asymmetries arise and considers them as the main
triggers of corrupt collusion and rent-seeking behaviour. The methodology demonstrates how the
transparent ledger of the blockchain democratizes access to data thereby reducing the information
asymmetry between the Principal and the Agent.

° Klitgaard’s Axiomatic Corruption Formula: To systematically assess the preventative impact of
technical interventions, the paper combines Robert Klitgaard’s structural equation is as follows —

Corruption = Monopoly + Discretion — Accountability

The methodological objective of the proposed framework is to systematically reduce the variables of
Monopoly (M) and Discretion (D) while algorithmically maximizing Accountability (A).

3.3. Comparative Policy and Vulnerability Mapping

The research is structured through a matrix of policy mapping in a qualitative diagnostic phase. The
analysis starts by identifying three fundamental systemic vulnerabilities in present day governance
arrangements: institutional opacity, broad administrative discretion and the lagging, ex post facto audit
trail.

Second, these localized institutional weaknesses are cross-referenced with macro-level indicators of
United Nations Sustainable Development Goal 16 (SDG 16) focusing on Target 16.5 (reducing bribery)
and Target 16.6 (developing transparent institutions). The comparative policy mapping provides the basis
for the final technical solutions to be firmly rooted in the socio-political realities of democratic statecraft
and international governance standards.
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3.4. Layered Institutional and System Architecture

The proposed anti-corruption framework is developed by using a multi-layered structural stack to relate
political objectives to technical execution. This approach disaggregates traditional public administration
into different levels of functions showing how specific Blockchain affordances modify political and
administrative outcomes at each level:

1. The Infrastructure and Data Layer (Record Keeping): Tests the ability of Blockchain
immutability and cryptographic hashing to protect against bureaucratic ability to change public registries
or land titles retroactively.

2. The Logic and Process Layer (Administrative Discretion): Examines smart contracts to automate
public procurement and licensing, replacing arbitrary human decision-making with rule-based code.
3. The Transactional Layer (Traceability): Considers blockchain-enabled triple-entry accounting

structures that allow for the real-time tracking of public funds from state treasuries to final beneficiaries,
thereby avoiding dark-money leakages.

4. The Public Scrutiny Layer (Democratic Oversight): Democratized access to blockchain nodes to
open institutional data to civil society, journalists and independent watchdogs, who can run read-only
nodes and do real-time oversight.

3.5. Sociopolitical and Technical Constraint Analysis

Finally, the proposed methodology comprises a two-staged feasibility analysis to assess the practical
constraints of implementing blockchain in democratic systems. The paper reviews the technical limitations
of the technology, such as the Blockchain Oracle Problem (the problem of the inaccuracy of the initial
data input before it hits the ledger) and the systemic network throughput scalability. Politically, the
methodology includes measures of institutional feasibility, such as legal and constitutional compatibility
(e.g., the tension between the permanent immutability of a blockchain and data privacy laws such as the
“Right to be Forgotten”), challenges in terms of digital literacy among citizens, as well as unavoidable
structural resistance by entrenched political elites whose power would be eroded as legacy information
asymmetries are destroyed.

4) STRUCTURAL VULNERABILITIES IN CONTEMPORARY GOVERNANCE

4.1. Institutional Opacity and the Distortion of Weberian Bureaucracy

The structural crisis of contemporary democratic governance is the absolute centralisation of
administrative information. Max Weber's classical model of legal-rational authority presumes a
professional bureaucracy based on objective, unalterable filing and fixed, predictable rules. However,
when applied to legacy digital infrastructures, centralisation creates an acute institutional paradox: the
state apparatus has a unilateral monopoly on the generation of public records, and a unilateral monopoly
on the modification of public records. From the Historical Institutionalism perspective, this asymmetric
control turns public offices into non-transparent silos. Corrupt actors within the state can use structural
opacity to retroactively manipulate land titles, alter corporate registries, or deliberately purge electronic
audit trails to protect political allies. Centralisation makes internal transactions invisible to external
scrutiny and so removes the democratic checking power of the citizenry, replacing the public
accountability of the citizenry with the unchecked bureaucratic survival tactics of the state.
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4.2. Bureaucratic Autonomy, Information Asymmetry and Rent-Seeking

Many modern democracies rely heavily on manual human intermediaries to deliver public services and
enforce regulation. This institutional design grants significant administrative discretion to low-level public
officials, thereby creating predatory bureaucratic autonomy. According to Public Choice Theory,
bureaucrats are utility-maximizers and thus are often motivated by incentives that diverge from the public
interest. Institutional designs combining high administrative discretion with a monopoly on licensing,
procurement or welfare distribution systematically encourage rent-seeking behavior. A state official can
create artificial transaction frictions because he/she can arbitrarily delay, approve or reject an application.
This structural bottleneck forces citizens and civil society actors to pay “speed money” or bribes just to
access their constitutional rights, fundamentally perverting the democratic principle of equal treatment
under the law.

4.3. The Accountability Lag and Weak Institutional Deterrence

Democratic accountability demands a transparent, real-time feedback loop between state action and public
oversight. But the accountability gap at the heart of these oversight mechanisms today — from state audit
departments to anti-corruption tribunals — is built into their very structures. But, because those monitoring
bodies are ex post facto, they have to try to reconstruct administrative decisions long after financial
resources have been allocated and spent. Structural delay has gravely eroded the institutional deterrence
of such mechanisms. When an independent audit exposes procurement fraud or the diversion of
development aid, illicit capital has already gone into parallel economic markets or has been siphoned off
into offshore tax havens. Besides, the lack of automated end-to-end provenance tracking in legacy
workflows makes it very hard to identify the precise point of failure in a broken multi-tiered bureaucratic
hierarchy. The resultant diffusion of responsibility allows systemic corruption to continue without legal
or political consequence.

4.4. Synthesis of Systemic Institutional Fractures

These vulnerabilities can be classified according to their operational and theoretical dimensions in order
to systematically assess their potential to undermine democratic statecraft. Table 1 summarizes the core
structural failures of legacy governance arrangements linking their systemic characteristics to the specific
administrative variables they mobilize and resultant institutional outcomes.
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Table 1: The Governance Failure Matrix: Legacy Structures and Systemic Risks

Institutional Theoretical Political Impacted Variable Real World Democratic
Vulnerability Science Vector (C=M+D-A) Outcome
Siloed State Information Asymmetry; Maximizes Monopoly (M) Data Tampering,

Centralization

distortion of Weberian
legal-rational
recordkeeping

Retroactive Document
Fabrication and Erosion
of Public Trust

Manual
Bureaucratic
Intermediaries

Public Choice Theory;
predatory bureaucratic
autonomy and gate-
keeping

Maximizes Discretion (D)

Pervasive rent-seeking
behavior, systemic
extraction of bribes, and
institutional bottlenecks.

Ex-Post Facto
Oversight

Deficient principal-agent
monitoring; delayed
institutional feedback

loops.

Minimizes Accountability
(A)

Prolonged accountability
lag, unrecoverable
capital flight, and

diffusion of political
responsibility.

(5) PROPOSED BLOCKCHAIN BASED ANTI CORRUPTION FRAMEWORK

This paper proposes a unified layered conceptual framework to address the structural vulnerabilities of
legacy public administration and systematically advance the United Nations Sustainable Development
Goal 16 (SDG 16) by transitioning democratic governance from a paradigm of blind institutional trust to
one of cryptographic verifiability. This interdisciplinary perspective is located at a pivotal 50-50 juncture
of political science and system engineering; it does not merely consider technology as an operational tool,
but reframes blockchain architecture as a formal institutional structure that alters human incentives,
redistributes bureaucratic power and enforces rule-of-law compliance.

Blockchain for Transparent Governance and Anti-Corruption

Advancing SDG 16 in Democratic Societies
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Figure 1: Conceptual Architecture Mapping Blockchain Mechanisms to SDG 16 Governance
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This research directly correlates institutional failures with cryptographic interventions as a structural
pipeline to systematically operationalize the theoretical objectives defined in our methodology. The
framework directly maps five basic challenges of modern democratic governance, i.e., corruption, data
tampering, information asymmetry, weak oversight, and procedural inefficiencies to a circular,
decentralized blockchain mechanism architecture, as shown in the above diagram (Figure 1). Routing
administrative data through decentralized nodes implies specific technical capabilities like smart contracts,
immutability and distributed stakeholder participation. This structural change opens up public
administration from the black box to a transparent and auditable system. Ultimately, this mechanism
design results in optimal democratic outcomes, providing a concrete and verifiable strategy to implement
the institutional mandates of United Nations SDG 16.

The architecture is based on an Infrastructure and Data Layer that keeps immutable records. In the design,
centralized departmental databases are replaced by a distributed state ledger, where public records (e.g.,
land registries, civil identities) are cryptographically hashed and chained in chronological order, thereby
terminating the unilateral data monopoly of the state apparatus (M). Instead, mathematical enforcement,
rather than fallible human compliance, maintains Weberian legal-rational record-keeping, so that a corrupt
bureaucrat can no longer alter property titles or erase investigative trails retroactively to shield political
allies. The framework adds a Logic and Process Layer to this secure database to remove predatory
bureaucratic autonomy and rent-seeking behaviour. This fully separates public processes, such as
procurement and vendor selection, from human intermediaries by converting statutory administrative
workflows into self-executing, Turing-complete Smart Contracts. Cryptographic bids automatically open
and a public contract is awarded based on immutable code. The individual public officials lose their
arbitrary power of decision (D). This engineering intervention removes systematically the gatekeeping
bottlenecks identified by Public Choice Theory so that citizens are no longer subjected to the extraction
of “speed money” to access state services.

This operational automation is combined with systemic financial oversight in a Transactional Layer
enabled by a blockchain-powered Triple-Entry Book keeping system. All government spending, all
municipal budget spending, all foreign development aid spending is done by cryptographically signed
transactions and all transactions are visible on a common network. This permanent and immutable
provenance tracking removes the traditional ‘accountability lag’ that plagues legacy democratic oversight.
Real-time monitoring of the movement of public funds maximizes deterrence against illicit capital flight,
rather than delayed, ex-post factum paper audits. The framework culminates in a Public Scrutiny Layer
that democratizes institutional data and aims to address the problem of information asymmetry between
the state and the public. The framework is built around a polycentric governance model, where read-only
validating nodes are delegated to independent non-state actors, such as civil society organizations,
academic institutions and independent journalists. Decentralized open-data dashboards provide the
infrastructure for citizens to audit the performance of states independently. This shifts public
accountability from an elite bureaucratic monopoly to a participatory democratic practice, structurally
enforcing the institutional mandates of SDG 16.
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United Nations
SDG 16 Targets

Legacy Governance
Vulnerability

Blockchain
Framework
Interventions

Democratic and
Institutional Outcomes

Target 16.5:
Substantially reduce
corruption and bribery

Manual bureaucratic
gatekeeping; widespread
extraction of "speed
money" for public service
delivery.

Turing-complete smart
contracts that automate
licensing, permitting,
and public procurement.

Eradication of
administrative
discretion; enforcement
of rule-based equality
before the law.

Target 16.6: Develop
effective, accountable,
and transparent
institutions

Internal state monopoly
over data; unauthorized
data alterations and
delayed paper audits.

Distributed, hashed
ledger architectures
combined with real-time
triple-entry
bookkeeping.

Absolute record
immutability;
elimination of the
accountability lag
through real-time
provenance tracking.

Target 16.7: Ensure
responsive, inclusive,
and participatory
decision-making

Opaque municipal
budgeting; concentration
of resource allocation
power within centralized
political elites.

Decentralized consensus
protocols and tokenized
quadratic voting for
participatory community
budgeting.

Democratization of
fiscal power; active
inclusion of
marginalized civil
society actors in state

governance.

Table 2: Structural Alignment Matrix: Blockchain Interventions and UN SDG 16 Targets

(6) ALLIGNING THE FRAMEWORK WITH UNITED NATIONS SDG 16

The core value of the suggested blockchain framework lies in its capacity to transform the abstract
objectives of the United Nations Sustainable Development Goal 16 (SDG 16) into concrete,
technologically verifiable administrative realities. In political science, SDG 16 is a “enabling goal” in that
peace, justice and strong institutions are the foundation for the achievement of all other development
indicators. This interdisciplinary framework supplants top-down legislative decrees with the code-
enforced affordances of distributed ledgers to alter human incentives, redistribute bureaucratic power, and
eliminate the structural vulnerabilities that engender corruption.

The framework replaces predatory bureaucratic autonomy with automated smart contracts to meet Target
16.5. Traditional public procurement is vulnerable to the human factor subjective assessment of bids and
backroom collusion. Moving this to a blockchain makes the competitive bidding process blind, unalterable
and auto-executed by code, removing the potential for public agents to capture rents. Triple-entry
bookkeeping for Target 16.6 reduces the information asymmetries that protect corrupt actors. Since public
spending is recorded in a shared ledger in an open manner, citizens can see the movement of state funds
in real time. This structural transparency maximizes deterrence; as the probability of immediate detection
approaches certainty due to an unalterable digital audit trail, the accountability lag is eliminated and
institutional efficacy restored. Ultimately, this structural mapping reveals that blockchain is a basic
transversal institutional infrastructure that can strongly anchor democratic statecraft in the global mandates
of the sustainable development paradigm.
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(7) IMPLEMENTATION CHALLENGES AND PRAGMATIC CONSTRAINTS

The proposed framework offers a mathematically verifiable mechanism for advancing UN SDG 16. But
the real-world deployment of the framework faces severe technical and legal boundary conditions. The
Blockchain Oracle Problem is an architectural limitation. The distributed ledger guarantees that data
cannot be changed after it is written to the chain, but there is no way to verify the correctness of the initial
data from off-chain sources. If the corrupt bureaucrat lies about his assets at the source, the blockchain
just makes a lie permanent. This data-entry vulnerability is further compounded by a deep legal conflict
with modern privacy laws like the “Right to be Forgotten.” Blockchain's decentralized consensus means
data is immutable, but complex hybrid architectures should be implemented in democratic states where
raw civic data is stored off-chain, and only cryptographic hashes are kept on the permanent ledger.

From the public choice perspective, the strongest implementation challenge is strong opposition from
political and structural interests. Bureaucrats are utility-maximizing actors who gain power, institutional
gatekeeping capacity and rent-extraction opportunities from legacy information asymmetries. This direct
move to self-executing smart contracts abrogates this well-established administrative autonomy by
supplanting human discretion with algorithmic finality. This suggests that the main barrier is not one of
technological maturity of cryptographic primitives, but rather a general lack of political will, in which elite
actors can exploit local gaps in digital literacy to delay the regulatory validation and maintain centralized
opacity.

(8) CONCLUSION AND FUTURE SCOPE

This study provides a unified interdisciplinary blueprint for democratic statecraft. It demonstrates that
blockchain applications are not just operational IT upgrades, but institutional frameworks that structurally
minimize corruption. The proposed model combines political science frameworks with cryptographic
engineering to operationalize Robert Klitgaard’s systemic equation, showing that immutable records and
self-executing smart contracts are deployed to effectively eliminate the monopoly and arbitrary discretion
of predatory bureaucratic agents while maximizing public accountability. This multi-layered architecture
thus provides a technologically verifiable pathway to anchor public administration within the global
governance mandates of UN SDG 16. However, the realization of this conceptual mechanism design
beyond theory in a more widespread empirical manner requires dedicated future research on advanced
cryptographic primitives such as Zero-Knowledge Proofs (ZKPs) to better balance absolute ledger
transparency with statutory citizen privacy rights. In addition, future scholarship should examine the
polycentric regulatory regimes that can legally validate smart contract code within existing constitutional
regimes and, ultimately, assess how well democratic societies can overcome entrenched bureaucratic
resistance to build truly transparent, inclusive and accountable public institutions.
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