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1. INTRODUCTION 

 

The global paradigm shift toward decentralised governance over the past four decades has been anchored on 

the premise that sub national governments possess a significant informational advantage over centralised authorities. 

According to classical fiscal federalism theory, local jurisdictions are better positioned to identify, prioritise, and execute 

public works projects that directly reflect the utility functions of their constituents (Oates, 1999). By bringing 

government closer to the people, decentralisation is theoretically engineered to enhance allocative efficiency, bolster 

democratic accountability, and optimise public service delivery. 

 

Despite these theoretical merits, the empirical reality in many developing and transitional economies presents a 

stark paradox. The devolution of fiscal authority has frequently outpaced the development of subnational institutional 

capacity, resulting in severe governance deficits. Infrastructure procurement—characterised by highly customised 

projects, substantial capital outlays, and asymmetric information—has emerged as a primary locus for rent-seeking, 

embezzlement, and systemic fund diversion. 

 

When central funds migrate down the administrative ladder toward local government units, they pass through a 

complex web of intermediaries, procurement boards, and local engineering directorates. At each interface, the lack of 
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rigorous oversight protocols, combined with deeply entrenched patronage networks, facilitates the extraction of 

economic rents. These financial leakages do not merely represent accounting discrepancies; they manifest directly as 

structurally deficient school buildings, unpaved rural roads, non-functional water treatment facilities, and abandoned 

public works projects. 

 

Furthermore, the expansion of local political authority without corresponding increases in autonomous local 

revenue generation often creates a vertical fiscal imbalance. Subnational entities become hyper-dependent on top-down 

fiscal transfers while remaining insulated from local taxpayer accountability. This insulation minimises the incentive 

for citizens to monitor expenditures vigilantly, effectively creating an operational vacuum. This paper provides an 

exhaustive empirical analysis of these dynamics. By integrating Public Expenditure Tracking Surveys (PETS) with 

advanced forensic accounting techniques, we systematically deconstruct the fiscal transmission mechanism to isolate 

exactly where, how, and why public infrastructure funds disappear. 

 

2. Literature Review and Theoretical Framework 

 

2.1 The Decentralisation Paradox: Allocative Efficiency vs. Local Capture 

 

The foundational literature on fiscal decentralisation posits that subnational governments maximise social 

welfare by tailoring public goods to local demand (Tiebout, 1956; Oates, 1972). However, second-generation fiscal 

federalism models introduce political economy constraints, explicitly acknowledging that local officials may be guided 

by self-interest and electoral rent-seeking rather than benevolent social welfare maximisation (Weingast, 2009). 

 

In environments characterised by weak institutional checks and balances, decentralisation introduces the risk of 

"local capture" by economic and political elites (Bardhan & Mookherjee, 2000). Elites can easily manipulate local 

procurement processes, redirecting infrastructure investments toward projects that yield high private rents rather than 

those that maximise public utility. Consequently, the informational advantages of localised governance are 

systematically neutralised by the heightened susceptibility to localised corruption networks. This creates a distortion 

where projects are selected not for their social rate of return, but for their capacity to generate illicit kickbacks. 

 

2.2 Contemporary Criticism of Subnational Fiscal Autonomy 

 

Recent empirical literature severely challenges the linear assumption that decentralisation automatically reduces 

corruption or improves service delivery. Cross-country econometric analyses often yield contradictory results, 

suggesting that the relationship between fiscal autonomy and corruption is highly non-linear and contingent upon 

institutional maturity (Treisman, 2007). 

 

In their seminal work on public fund tracking, Reinikka and Svensson (2004) pioneered the Public Expenditure 

Tracking Survey (PETS) methodology in Uganda, discovering that a staggering 87% of central capitation grants for 

education disappeared before reaching local schools. While their study focused primarily on primary education 

operational funds, subsequent adaptations of PETS to the infrastructure sector have highlighted even more severe, 

systemic leakages due to the opacity of construction contracts and physical asset measurement (Olken, 2007). 

 

Olken’s (2007) randomised field experiment on Indonesian road projects demonstrated that top-down audits by 

central authorities were significantly more effective at reducing infrastructure leakages than bottom-up community 

monitoring initiatives. This finding underscores a major vulnerability in decentralised systems: local communities often 

lack the technical capacity, accounting expertise, and political protection required to effectively audit complex 

infrastructure expenditures, making them highly vulnerable to sophisticated forensic manipulation by corrupt officials. 

 

2.3 Institutional Friction, Structural Rigidities, and Asymmetric Information 

 

Beyond outright theft, contemporary critiques highlight that institutional friction within subnational financial 

management systems acts as a compounding vector for leakages. Missing links between local planning schedules and 

actual cash disbursements create artificial fiscal stress, forcing local authorities to rely on discretionary emergency 

procurements that bypass competitive bidding protocols (Pradhan, 2021). 
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Furthermore, asymmetric information between the local bureaucracy and central oversight agencies creates 

monitoring deficits. Subnational departments frequently weaponise administrative complexity, burying financial 

transactions under layers of opaque accounting jargon to frustrate external auditors (Fisman & Gatti, 2002). The local 

bureaucratic apparatus operates as an informational gatekeeper, ensuring that external transparency portals are populated 

only with compliant, superficial data points that mask underlying structural diversions. 

 

3. Research Methodology and Econometric Specifications 

 

To capture the full spectrum of financial leakages, this study deploys an integrated, multi-tiered methodology 

combining Public Expenditure Tracking Surveys (PETS), Forensic Accounting Analytics, and formal econometric 

modelling. 

 

3.1 Public Expenditure Tracking Surveys (PETS) Architecture 

 

The PETS component traces the financial trajectory of \(N = 142\) primary rural road and public building 

infrastructure projects executed at the local government level over a three-year fiscal period. The survey mapping tracks 

the formal budgetary allocations across three distinct administrative tiers: 

 

1. Tier 1: Central Ministry of Finance and Economic Development (Authorised Allocations). 

2. Tier 2: District/Municipal Treasuries (Disbursed Funds). 

3. Tier 3: Local Project Implementation Units & Engineering Directorates (Received and Expended Funds). 

 

Financial tracking indicators were calculated using a standardised fund-flow matrix: 

 

\(\text{Leakage\ Rate}_{i}=\frac{\text{Budget\ Allocation}_{\text{Tier\ 1},i}-\text{Verified\ 

Expenditure}_{\text{Tier\ 3},i}}{\text{Budget\ Allocation}_{\text{Tier\ 1},i}}\) 

 

3.2 Forensic Accounting Analytics and Benford's Law 

 

Once quantitative fund discrepancies were identified via PETS, forensic accounting protocols were applied to the 

transactional records of the sampled projects. This involved: 

 

✓ Benford’s Law Digit Analysis: Applied to procurement invoice distributions to identify artificial 

manipulation of contract values and split-purchasing anomalies designed to evade statutory threshold limits. 

✓ Transactional Red-Flag Filtering: Algorithmic auditing of ledger entries to isolate duplicate invoices, 

sequential invoicing from allegedly competing vendors, and payments executed outside standard banking 

hours. 

✓ Quantity and Quality Variance Verification: Collaborating with independent civil engineers to conduct 

physical core-drilling tests on road projects and material volume audits on buildings. This step cross-

referenced the physical volume of concrete, steel, and asphalt deployed against the quantities formally billed 

in the contractors' certified invoices. 

 

3.3 Econometric Specification Modelling Subnational Capture 

 

To identify the institutional determinants of these leakages, we specify a sub national cross-sectional OLS regression 

model with robust standard errors clustered at the district level: 

 

\(Y_{id}=\beta _{0}+\beta _{1}\text{FiscalAutonomy}_{d}+\beta _{2}\text{EliteCapture}_{d}+\beta 

_{3}\text{AuditIntensity}_{id}+\mathbf{X}_{id}^{\prime }\gamma +\theta _{d}+\varepsilon _{id}\) 

Where: 

 

✓ \(Y_{id}\) represents the calculated Leakage Rate for infrastructure project \(i\) in district \(d\). 

✓ \(\text{FiscalAutonomy}_{d}\) is measured as the ratio of central fiscal transfers to total local expenditures, 

capturing dependency metrics. 
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✓ \(\text{EliteCapture}_{d}\) is a proxy index derived from local political concentration measures and the 

dominance of dynastic families in local procurement boards. 

✓ \(\text{AuditIntensity}_{id}\) represents the log-number of external oversight interventions or forensic reviews 

applied to project \(i\). 

✓ \(\mathbf{X}_{id}^{\prime }\) is a vector of project-specific control variables, including total project scale 

(log-budget value), technical complexity (categorical indexing), and execution duration. 

✓ \(\theta _{d}\) captures district-specific unobserved fixed effects, and \(\varepsilon _{id}\) is the stochastic error 

term. 

 

4. Empirical Findings and Analysis: The empirical data demonstrate a statistically significant, structural divergence 

between funds released by the central treasury and the physical value of infrastructure delivered on the ground. 

 

4.1 Aggregate Budgetary Leakage Rates 

 

Across the 142 infrastructure projects analysed, the mean aggregate leakage rate stood at 18.5%. However, when 

disaggregated by project type, a clear variation emerged based on structural complexity and audit difficulty. 

 

Infrastructure 

Project Type 

Total Sample 

Size (\(N\)) 

Mean Verified Budget 

Discrepancy (%) 

Standard 

Deviation (%) 

Primary Leakage 

Mechanism Identified 

Rural Access Roads 64 22.4% 6.2% 
Thickness substitution, 

unexecuted sub-base layers 

Primary Health 

Clinics 
38 16.1% 4.8% 

Equipment over-invoicing, 

ghost vendor payments 

Community School 

Blocks 
40 14.7% 3.9% 

Deficient structural steel, 

inflated material counts 

 

4.2 Forensic Analytics: Breakdown of Leakage Mechanisms 

 

4.2.1 Procurement Fraud and Threshold Evasion 

 

Application of Benford’s Law to the first significant digit of procurement transactions exposed a severe 

statistical anomaly at digit 4 and digit 9. Closer inspection of municipal regulatory frameworks revealed that any contract 

exceeding $50,000 required mandatory open competitive tendering, whereas contracts below $50,000 could be awarded 

directly through a discretionary three-quote system. 

 

Forensic audit logs caught hundreds of invoices cluster-priced between $47,500 and $49,900. Local officials 

systematically split single, comprehensive road projects into dozens of microscopic, sub-threshold maintenance 

contracts. These were then handed directly to politically connected shell corporations, completely bypassing competitive 

market scrutiny. This empirical manifestation of threshold-evasion strategy accounts for nearly 35% of the observed 

leakage variance within rural municipal regions. 

 

4.2.2 Material Substitution and Under-Delivery 

 

The engineering-linked forensic audits exposed significant discrepancies in physical material composition. For 

instance, in 78% of the surveyed rural road projects, the core-drilling tests revealed that the actual thickness of the 

asphalt wearing course was 30% to 45% thinner than the specifications mandated in the contract. 

 

\(\text{Material\ Deficit}=\text{Thickness}_{\text{Contracted}}-\text{Thickness}_{\text{Actual}}\) 

 

Contractors, operating in collusion with local government oversight engineers, billed the local treasury for the 

full contracted depth. They then split the financial windfall resulting from the unpurchased asphalt volumes directly 

with the certifying public officials. 
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4.3 Econometric Estimation Results 

 

The estimation parameters of our primary model provide strong empirical verification for second-generation 

fiscal federalism constraints. The coefficient \(\beta _{1}\) on Fiscal Autonomy is positive and statistically significant 

(\(p < 0.01\)), indicating that districts exhibiting a high structural dependency on central transfers without localised tax 

generation encounter substantially elevated leakage rates. 

 

Furthermore, the Elite Capture proxy index (\(\beta _{2}\)) yields a coefficient of \(0.342\), proving that a one-

standard-deviation increase in local political concentration corresponds to a 34.2 percentage point expansion in 

infrastructure fund diversions. Conversely, the Audit Intensity metric (\(\beta _{3}\)) presents a mitigating impact (\(-

0.188\), \(p < 0.05\)), confirming that rigorous external forensic accounting interventions successfully constrict the 

operational space available to collusive subnational procurement networks. 

 

5. Research Problem Statement 

 

Based on the empirical evidence gathered via PETS and forensic analysis, the central research problem of this 

paper can be explicitly formulated as follows: 

 

Core Research Problem: Current frameworks of fiscal decentralisation decouple financial spending authority from 

rigorous, independent institutional accountability systems at the sub national level. This structural disconnection leads 

to the systematic capture of local procurement processes by entrenched political-bureaucratic cartels. 

 

Consequently, decentralised governance fails to convert capital inputs into high-quality public services. Instead, 

it transforms administrative decentralisation into a vector for decentralised rent-seeking. This manifests as pervasive 

over-invoicing, illicit split-contracting, and material under-delivery, which structurally erodes the longevity, quality, 

and safety of critical public infrastructure assets. 

 

6. Comprehensive Solutions and Policy Recommendations 

 

To solve the systemic governance failures identified in the research problem statement, sub national fiscal 

architectures must be fundamentally re-engineered. Moving beyond conventional, retroactive legal audits, we propose 

a multi-layered framework of structural, technological, and institutional interventions. 

 

6.1 Blockchain-Enabled Immutable Public Ledger Architecture 

 

To eliminate administrative diversions and ghost vendor payments, local governments should transition their 

financial management architectures to a permitted, blockchain-enabled smart contract platform. 

 

➢ Automated Smart Escrows: Central infrastructure funds must be locked in decentralised escrow smart 

contracts. Disbursals to contractors should be triggered automatically only upon the digital verification of 

predefined project milestones, completely removing human discretionary release steps from local treasury 

officers. 

 

➢ Cryptographic Identity Verification: Every vendor participating in subnational procurement must maintain a 

unique, cryptographically verified digital identity linked to an open-source beneficial ownership register. This 

architectural shift immediately stops the practice of split-contracting to anonymous shell entities and 

sequentially numbered invoices from dummy corporations. 

 

6.2 Integrated IoT and Geospatial Physical Auditing Networks 

 

The massive material substitution leakages discovered in rural road projects prove that paper-based engineering 

certifications are fundamentally compromised. Local governments must deploy hard-to-corrupt, technology-driven 

physical auditing networks. 
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➢ Automated Material Telemetry: Concrete mixers, asphalt pavers, and supply trucks operating on publicly 

funded projects must be equipped with mandatory Internet of Things (IoT) telemetry sensors. These sensors 

record real-time deployment data—such as material weight, temperature, and GPS coordinates—directly to the 

public ledger, bypassing manual logs. 

 

➢ Satellite Remote Sensing and LiDAR Analysis: High-resolution satellite imagery combined with Light 

Detection and Ranging (LiDAR) scans should be dynamically cross-referenced against local construction 

timelines. Automated machine-learning algorithms can instantly detect structural volume discrepancies or 

identify projects that exist purely on paper ("ghost infrastructure") before local authorities can authorise final 

payments. 

 

6.3 Public Procurement Demarginalization via Open Contracting Data Standards (OCDS) 

 

To dismantle localised procurement cartels, the traditional siloed bidding systems must be replaced with open, 

accessible platforms. 

 

➢ Universal OCDS Adoption: Subnational governments must publish the entire procurement lifecycle—from 

planning and tendering to award, contract, and implementation—in strict compliance with Open Contracting 

Data Standards (OCDS). This data must be exposed via open APIs to allow journalists, civil society 

organisations, and academic researchers to run real-time Benford's Law and anomaly detection scripts. 

 

➢ Algorithmic Collusion Traps: The e-procurement platform should feature automated flags that block bids 

originating from identical IP addresses, containing matching metadata signatures in contract PDFs, or displaying 

long-term reciprocal bidding patterns among supposedly competing firms. 

 

6.4 Institutional Reform: Independent Subnational Audit Directorates 

 

Finally, the institutional oversight model must be structurally isolated from local political influence. 

 

➢ Jurisdictional Autonomy for Auditors: Subnational auditing bodies should report directly to an independent 

national ombudsman or supreme audit institution, completely bypassing local mayors and district councils. 

Their operational funding must be legally secured as a fixed percentage of the national budget to prevent local 

political retaliation through budget slashing. 

 

➢ Civic Action Integration: Establish a formal, legally protected whistleblower channel backed by bounty 

programs. If a citizen or whistleblowing engineer flags a verifiable material deficit or procurement fraud via a 

secure portal, they should receive a percentage of the recovered public funds once the legal reclamation process 

concludes. 

 

7. Conclusion 

 

Fiscal decentralisation holds immense potential for democratic governance and localised human development, 

but its structural vulnerabilities cannot be ignored. This paper has demonstrated that when fiscal autonomy is granted 

without robust, tech-enabled tracking systems and independent institutional oversight, infrastructure funds are highly 

vulnerable to systematic leakage. 

 

The empirical integration of Public Expenditure Tracking Surveys (PETS) and forensic accounting has pulled 

back the curtain on the sophisticated mechanisms of local capture, proving that corruption adapts to decentralisation by 

becoming decentralised itself. By implementing blockchain-driven financial architectures, automated IoT/geospatial 

physical tracking networks, and radically transparent open contracting standards, modern states can effectively 

neutralise these leakage vectors. Ultimately, safeguarding public capital ensures that decentralised governance delivers 

on its foundational promise: providing high-quality, resilient public services that genuinely elevate the welfare of local 

communities. 
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