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ABSTRACT 

This study examines whether and how Indonesia’s Supreme Audit Institution (BPK) mediates the relationships 
between economic growth, local revenue, investment, and sustainable regional development (SRD) across 33 
districts/municipalities in North Sumatra. Using a quantitative, explanatory design with PLS-SEM, we integrate 
survey responses from 539 local officials (finance offices, inspectorates, and strategic agencies) with administrative 
indicators. SRD is modelled as a second-order reflective construct (economic–social–environmental), while BPK 
is treated as a governance mediator operating through findings and follow-up (TLRHP). Results show a large, 
precisely estimated positive direct association between growth and SRD (β = 0.709, p < .001). Growth (β = 0.280, 
p = .001) and local revenue (β = 0.294, p < .001) are both positively associated with audit intensity, yet the same-
year association between BPK and SRD is negative (β = −0.261, p = .008), yielding negative derived indirect effects 
via BPK for growth (−0.073) and revenue (−0.077). Investment has no significant direct effect on SRD (p = .243) 
and only a modest link to BPK (β = 0.134, p = .036), producing a small negative indirect effect (−0.035). The 
pattern is consistent with problem-triggered, corrective audits: oversight intensifies where outcomes lag, so 
contemporaneous correlations are negative and benefits emerge with a policy-cycle lag (t+1) once findings are 
closed and integrated into RKPD/APBD. Policy implications include institutionalizing audit-to-budget linkages 

(TLRHP → RKPD/APBD-P), adopting lag-aware performance indicators, and targeting high-elasticity 
investments (connectivity, basic services) to convert fiscal capacity into sustainable development outcomes. 
 
Keywords: Sustainable Regional Development, Public Audit, Mediation, Fiscal Governance, PLS-SEM, 
Indonesia, BPK, TLRHP, Decentralization. 

INTRODUCTION 

Sustainable regional development in Indonesia is pivotal for harmonizing economic growth with environmental 
and social equity, particularly within its diverse archipelagic framework [1]. Despite achieving a 5.05% GDP growth 
in 2024, persistent urban-rural disparities and climate vulnerabilities necessitate integrated planning aligned with 
the Sustainable Development Goals (SDGs) [2]. The National Medium-Term Development Plan (RPJMN) 2025-
2029 prioritizes green infrastructure and digital transformation to foster inclusive progress [3]. Provincial analyses 
underscore human development indices as mediators enhancing economic outcomes through fiscal strategies, 
highlighting the need for robust policy frameworks [4].  

Fiscal decentralization, implemented in Indonesia since the early 2000s, empowers local governments with 
greater autonomy in managing revenues and expenditures [5]. This shift enables tailored development strategies, 
yet uneven intergovernmental transfers create fiscal capacity disparities across provinces [6,7]. Transparent 
budgeting practices, as emphasized in comprehensive fiscal management studies, correlate with improved public 
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service delivery [8]. Effective decentralization requires structured expenditure management to ensure long-term 
fiscal discipline, particularly in transitional economies grappling with resource allocation challenges [9]. 

Good governance frameworks are essential for mediating fiscal decentralization outcomes, ensuring public 
resources contribute to equitable regional development [10,11]. In developing contexts, governance mitigates risks 
of fragmented authority, supporting sustainable infrastructure and human capital growth. Institutional reforms 
enhance fiscal performance by fostering stakeholder engagement and reducing corruption risks, as evidenced in 
regional financial studies [12]. Adaptive governance models, integrating economic and administrative dimensions, 
are critical for balanced regional progress [13,14] 

Globally, Supreme Audit Institutions (SAIs) uphold fiscal integrity, providing independent oversight that 
strengthens public trust and economic stability [15]. By evaluating government expenditures, SAIs offer insights 
that inform policy adjustments and optimize resource allocation. In post-conflict or transitional settings, their role 
extends to rebuilding accountability systems, indirectly bolstering economic growth through enhanced 
transparency [16]. Research highlights SAIs’ contributions to governance by identifying inefficiencies and 
recommending reforms, aligning with sustainable development objectives [17]. 

In Indonesia, the Supreme Audit Institution (BPK) plays a critical role in assessing the effectiveness of public 
programs through performance audits [18]. BPK’s evaluations of regional financial reports have improved 
accountability within decentralized governance structures. Its influence in ensuring compliance in infrastructure 
projects, particularly public-private partnerships, underscores its evolving role in sustainable governance [19-21]. 
Aligning with global audit standards, BPK’s focus on control mechanisms supports fiscal responsibility and 
regional development. 

The interplay between economic growth and fiscal governance relies on institutional mechanisms like audits to 
translate growth into equitable development [22,23]. Macroeconomic theories suggest that stable fiscal policies, 
reinforced by auditing, mitigate volatility and support long-term investment [24]. Accountability frameworks 
amplify fiscal tools’ impact on economic performance, particularly in decentralized systems. Effective audit 
interventions bridge policy intent and implementation, fostering resilient regional economies. 

North Sumatra Province, with its resource-rich yet disparity-prone landscape, exemplifies the challenges of 
applying fiscal governance, where BPK audits reveal inefficiencies in infrastructure spending [25, 26]. Economic 
potentials in agriculture and tourism are hindered by accountability deficits, necessitating coordinated planning to 
address urban-rural divides. Local policy analyses emphasize inclusive decision-making to leverage audit findings 
for regional advancement [27-29]. Democratic governance models further highlight the role of audits in promoting 
sustainable progress in diverse regional contexts [30, 31]. 

A significant research gap exists in understanding how SAIs like BPK mediate the relationship between 
economic growth and sustainable regional development through structural models [32-34]. Existing studies often 
focus on accountability in isolation, overlooking audits’ intervening dynamics in fiscal ecosystems [35]. 
Performance audit frameworks provide foundational insights but lack integration with mediation effects. Novel 
frameworks incorporating audit governance as a catalyst for sustainability are needed to address this gap. 

This article elucidates the theoretical and empirical contributions of the mediation model, offering policy 
insights for advancing fiscal governance toward sustainable regional development in Indonesia and beyond. By 
integrating policy process theories, it translates audit findings into actionable reforms for decentralized economies 
[36]. The model’s robustness is enhanced by governance and risk management principles, ensuring applicability 
across diverse contexts. Through rigorous analysis, this study aims to contribute to sustainable development 
scholarship, particularly by highlighting BPK’s novel role in fostering equitable and sustainable regional progress. 
To address the research gap, this study poses three questions:  

1. How does BPK mediate the relationship between economic growth and sustainable regional 
development?  

2. What extent does BPK influence the impact of local revenue on regional development outcomes?  
3. How does BPK’s role as a mediator affect the relationship between investment and equitable regional 

development? These questions guide the exploration of BPK’s role as a catalyst, supported by quantitative 
methodologies like structural equation modeling? 

 

METHODOLOGY 
 
Research Design  
 

This study employs a quantitative, explanatory design using Partial Least Squares–Structural Equation 
Modeling (PLS-SEM) to test whether Indonesia’s Supreme Audit Institution (BPK) mediates the effects of 
economic growth (GROWTH), local revenue (PAD), and investment (INVEST) on sustainable regional 
development (SRD) across North Sumatra’s districts/municipalities from 2018–2024 (Hussein, 2015). SRD is 
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modeled as a second-order reflective construct spanning economic, social, and environmental dimensions; BPK is 
a second-order composite formed by two first-order blocks—audit findings/intensity and follow-up (TLRHP)—
to capture the “from findings to implementation” policy channel. 
 
Population, Unit of Analysis, and Sampling 
 

The unit of analysis is an annual panel of 33 regency. Primary data (165 structured-questionnaire responses 
stratified by urban/rural) complement secondary indicators from BPS (macro/social), APBD (fiscal), and BPK 
(findings, materiality, follow-up). Monetary variables are deflated and expressed per capita (log). Estimation uses 
SmartPLS/R with 5,000–10,000 bootstrap resamples (two-tailed BCa 95% CI). We report CR, AVE, HTMT, VIF, 
SRMR, R²(adj), Q², f², PLSpredict, and MICOM for invariance. Robustness includes Gaussian-Copula endogeneity 
checks and lagging of INVEST (t−1). Mixed data sources mitigate common-method bias; we additionally verify 
with single-factor and (where applicable) marker-variable tests. 
 
Measurement  Model Equations  
 
(1) SRD second-order (reflective HCM) 

SRD = 𝜆𝐸𝐸 + 𝜆𝑆𝑆 + 𝜆𝐸𝑛𝑣𝐸𝑛𝑣 + 𝜁SRD 
 
(2) First-order reflective blocks (illustrative indicators) 

𝐸 = 𝜆𝐸1 GRDPg + 𝜆𝐸2 INVpc + 𝜀𝐸
𝑆 = 𝜆𝑆1 HDI + 𝜆𝑆2 (1 − Poverty) + 𝜀𝑆

𝐸𝑛𝑣 = 𝜆𝐸𝑛𝑣1 WasteCov + 𝜆𝐸𝑛𝑣2 (1 − DisasterRate) + 𝜀𝐸𝑛𝑣

 

 
(3) BPK second-order composite (two first-order blocks) 

BPK = 𝑤1 BPKFIND +𝑤2 BPKTLRHP 
 
(4) BPK first-order (formative/composite examples) 
 
BPKFIND = 𝜔1 #Findings + 𝜔2 Materiality/Spend + 𝜔3 Coverage
BPKTLRHP = 𝜙1 %FollowUp + 𝜙2 Recovered(IDR) + 𝜙3 %SanctionsClosed

 

 
(5) Structural paths (baseline) 

SRD = 𝛽1GROWTH+ 𝛽2PAD + 𝛽3INVEST + 𝛽4BPK + βc′Controls + 𝜀 
BPK = 𝛾1GROWTH+ 𝛾2PAD + 𝛾3INVEST + γc′Controls + 𝜐 

 
(6) Mediation (indirect) effects 

IE𝑋→𝑆𝑅𝐷 = 𝛾𝑋 ⋅ 𝛽4, 𝑋 ∈ {GROWTH, PAD, INVEST} 
 
(7) Optional serial mediation (“findings → follow-up”) 

𝑋 → BPKFIND → BPKTLRHP → SRD, IE𝑋
serial = 𝛼𝑋 ⋅ 𝛿 ⋅ 𝜃 

 
(8) Gaussian-Copula endogeneity check (control-function) 

For any potentially endogenous 𝑋: compute 𝑢̂𝑋 = Φ−1 ⁣(𝐹𝑋(𝑋))and augment the structural equations with 𝑢̂𝑋. 

A significant 𝑢̂𝑋indicates endogeneity; otherwise, exogeneity is supported. 
 
B. Quality & Predictive Metrics (reporting formulas) 

• Composite Reliability (CR): CR =
(∑𝜆𝑖)

2

(∑𝜆𝑖)
2+∑𝜃𝑖

 

• Average Variance Extracted (AVE): AVE =
∑𝜆𝑖

2

∑𝜆𝑖
2+∑𝜃𝑖

 

• HTMT: HTMT𝑎𝑏 =
mean(∣𝑟𝑖𝑗∣, 𝑖∈𝑎, 𝑗∈𝑏)

√mean(∣𝑟𝑖𝑗∣, 𝑖≠𝑗∈𝑎)⋅mean(∣𝑟𝑖𝑗∣, 𝑖≠𝑗∈𝑏)
 

• Effect size (f²): 𝑓2 =
𝑅incl
2 −𝑅excl

2

1−𝑅incl
2  
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• Predictive relevance (Q²): 𝑄2 = 1 −
∑(𝑦−𝑦̂blind)

2

∑(𝑦−𝑦̄)2
 

• Adjusted 𝑅2: 𝑅adj
2 = 1 − (1 − 𝑅2)

𝑛−1

𝑛−𝑘−1
 

• Also report SRMR (plus dULS, dG) and PLSpredict vs linear benchmark (predictive if PLS errors ≤ 
benchmark). 

C. Table 1. Variable Definitions and Operationalization 

Construct Type Indicators (units) Direction Source Notes 

SRD (2nd-
order) 

Reflective 

Economic: GRDPg (%), INVpc (log, 
IDR). Social: HDI (index), (1 − Poverty). 
Environmental: WasteCov (% pop), (1 − 
DisasterRate per 100k) 

+/− as 
listed 

BPS; 
Provincial 
stats 

Use repeated-
indicator or 2-
stage HCM 

GROWTH Exogenous GRDP growth (%) + BPS Constant prices 

PAD Exogenous PAD per capita (log), PAD share (%) + APBD 
Real terms; 
deflated 

INVEST Exogenous PMDN + PMA per capita (log) ± BKPM/BPS Prefer lag 𝑡 − 1 

BPK_FIND 1st-order #Findings, Materiality/Spend, Coverage 
− (to 
SRD) 

BPK 
Standardize by 
spend 

BPK_TLRHP 1st-order 
%FollowUp, IDR Recovered, 
%SanctionsClosed 

+ BPK 
Completion 
within year 

 
SRD is modeled as a second-order reflective construct; BPK is a composite of two distinct first-order blocks—

Findings (problem pressure) and TLRHP (policy conversion). All monetary variables are deflated and per-capita 
to address scale and non-normality. 

The design, measurement strategy, and estimation procedures provide a transparent basis to adjudicate RQ1–
RQ3. Model adequacy is established when reflective blocks meet standard thresholds (loadings ≥ 0.708; AVE ≥ 
0.50; CR ≥ 0.70; HTMT < 0.85/0.90) and global fit is acceptable (SRMR ≤ 0.08, with dULS/dG examined for 
misspecification). Structural inferences rely on bias-corrected and accelerated 95% bootstrap confidence intervals 
(5,000–10,000 resamples); direct, indirect, and total effects are deemed supported when CIs exclude zero, with 
mediation type classified accordingly (e.g., complementary vs indirect-only). Predictive relevance is demonstrated 
via Q² > 0 and PLSpredict outperforming a linear benchmark (lower RMSE/MAE), ensuring that findings are not 
only statistically credible but also practically informative. 

Endogeneity risk is probed using Gaussian-Copula control functions and temporal lags for investment; stability 
is further tested through alternative specifications (separating BPK findings vs follow-up and a serial channel). 
Mixed data sources (administrative and perceptual) mitigate common-method bias, which is additionally checked 
through single-factor and marker-variable diagnostics. All monetary variables are deflated and expressed per capita 
(log) to address scale and distributional concerns; year fixed effects absorb period shocks, while geography and 
fiscal-capacity controls reduce omitted-variable bias. Collectively, these procedures align the study with best-
practice reporting standards and provide a replicable, decision-relevant platform for interpreting BPK’s mediating 
role in sustainable regional development. 
 

RESULT AND DISCUSSION 
 
Data Sources and Analytical Basis 
 
The Audit Board of the Republic of Indonesia (BPK RI) exercises external oversight of subnational public finance 
through its North Sumatra representative office, whose mandate spans financial (LKPD), compliance, and 
performance audits. North Sumatra’s 33 districts/municipalities embody significant heterogeneity in fiscal capacity, 
socio-economic structure, and administrative capability—conditions that typically heighten audit salience and the 
variability of follow-up (TLRHP) outcomes. To capture these dynamics, the study fielded a survey of 539 officials 
in BPKAD (regional treasury/finance offices), Inspectorates, and other strategic SKPDs directly involved in 
planning–budgeting, financial reporting, procurement, and audit follow-up. Survey data were integrated with 
administrative (secondary) indicators for the PLS-SEM analysis. 
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Table 2. Sample Respondent Profile   
 

Dimension Category Frequency Percent 

Gender Male — 76.6  
Female — 23.4 

Age < 30 22 4.1  
30–39 80 14.8  
40–49 214 39.7  
50–59 173 32.1  
≥ 60 50 9.3 

Education Bachelor/Diploma (S1/D3) — 38.1  
Master (S2) — 58.4  
Doctorate (S3) — ~2–3 

Tenure (subsample) <1; 1–<2; 2–<3; 3–<5; 5–<10; ≥10 years 9; 17; 21; 27; 18; 8 9; 17; 21; 27; 18; 8 

 
The profile is predominantly mid-to-late career (ages 40–59 = 71.8%) with advanced education (S2 = 58.4%), 

aligning the respondent pool with roles central to budget formulation, financial reporting, procurement, and audit 
follow-up. This composition materially improves measurement quality: domain literacy lowers random response 
error, strengthens content and convergent validity (reflected in high CR/AVE), and enhances construct–indicator 
alignment for accountability, effectiveness, and BPK follow-up (TLRHP). Because these officials sit at operational 
touchpoints of the planning–budgeting–audit cycle, their inputs are informationally rich for testing the study’s 
mediation mechanism (BPK as a policy-conversion channel). 

Potential biases from gender imbalance (76.6% male) and organizational concentration (finance/inspectorate 
heavy) are handled analytically via controls (gender, age, tenure) and encouraged invariance/heterogeneity checks 
(MICOM/MGA) in robustness. The sample size (n = 539) exceeds common PLS-SEM heuristics, supporting 
second-order constructs (SRD reflective; BPK composite), bootstrapped inference, and subgroup analyses with 
adequate precision. External validity is strongest for provinces with similar audit maturity and fiscal structures; 
nevertheless, the North Sumatra frame yields high ecological validity for policy translation (e.g., embedding 
TLRHP→RKPD/APBD-P linkages and streamlining compliance to reduce execution delays while preserving 
integrity). 
 
Measurement Model (Outer Model) 
 

The reliability results in Table 3 indicate excellent internal consistency across all latent constructs. Cronbach’s 
α ranges from 0.886 to 0.963 and composite reliability (rho_c) from 0.888 to 0.963, both well above the 
conventional 0.70 threshold for acceptable reliability and the 0.80–0.90 band often cited for strong scales. These 
values suggest that items within each construct share sufficient common variance and reflect a coherent underlying 
concept. Notably, the governance-oriented blocks—Accountability & Effectiveness (X4) and Economic Growth 
(X1)—sit at the upper end of reliability, consistent with mature, practice-anchored constructs in public finance and 
administration. 
 
Table 3. Reliability and Convergent Validity 

Construct Cronbach’s 
α 

Composite Reliability 
(rho_a) 

Composite Reliability 
(rho_c) 

AVE 

Accountability & Effectiveness 
(X4) 

0.963 0.964 0.963 0.636 

Investment (X3) 0.953 0.954 0.953 0.575 
BPK Examination (Z) 0.929 0.934 0.930 0.599 
Local Revenue (X2) 0.886 0.913 0.888 0.686 
Regional Development (Y) 0.922 0.926 0.920 0.638 
Economic Growth (X1) 0.959 0.961 0.959 0.569 

 
As showed in table 3 the convergent validity is supported by average variance extracted (AVE) values between 

0.569 and 0.686, surpassing the 0.50 benchmark, which implies that each construct explains more than half of the 
variance in its indicators. While X1 (AVE = 0.569) and X3 (AVE = 0.575) sit near the lower bound, they remain 
comfortably acceptable, particularly in complex governance settings where indicators intentionally cover wider 
conceptual breadth (e.g., diverse manifestations of growth and investment). Given your previously reported outer 
loadings ≥ 0.70, the AVE pattern is theoretically consistent and does not require item trimming; if any single 
loading were to dip below ~0.70 in sensitivity checks, retention is still defensible when the indicator is conceptually 
essential and overall AVE ≥ 0.50. 
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Discriminant validity is indicated by your cross-loading pattern (each indicator loads highest on its parent 
construct). For publication-grade evidence, we recommend reporting HTMT ratios (< 0.85/0.90) alongside 
Fornell–Larcker (square root of AVE on the diagonal exceeding inter-construct correlations). These two tests are 
complementary: HTMT is stricter and catches subtle overlap, whereas Fornell–Larcker communicates the same 
result in a matrix familiar to many readers. If any HTMT ratio approached the upper bound, consider (i) verifying 
conceptual boundaries in the item pool, and (ii) checking for unintended method effects (e.g., wording or source 
clustering). 

Modeling choices for the second-order constructs are also consistent with best practice. Regional 
Development (Y) is treated as a reflective higher-order construct (HCM) with economic, social, and environmental 
first-order dimensions—hence the use of reliability/AVE and HTMT/Fornell–Larcker criteria. By contrast, BPK 
Examination (Z) is conceptualized as a composite/formed second-order construct (e.g., Findings/Intensity and 
Follow-up/TLRHP blocks) where indicator collinearity (VIF) and weight significance are the primary quality 
checks. Report VIFs (preferably < 3.3; lenient cutoff < 5) and bootstrapped indicator weights (and loadings as a 
robustness view) for each first-order block to demonstrate content coverage without redundancy. 
 
Structural Model (Inner Model) 

The structural estimates in Table 4 are coherent and well-identified, with sizable t-statistics on the main 
developmental driver (X1→Y) and on the audit channel drivers (X1–X4→Z). Sign directions are theoretically 
consistent: economic and fiscal capacity variables (X1, X2, X3) raise audit intensity (Z), while Z→Y is negative in-
year—typical of a corrective/discipline mechanism whereby audits intensify where outcomes lag or inefficiencies 
are detected. Multicollinearity is implicitly controlled in PLS via latent scores; still, it is good practice to report 
latent VIFs (<3–5) to document absence of redundancy among predictors of Y and Z. 
 
Table 4. Structural Path Estimates (Direct Effects; PLS-SEM) 

Path Original (β) Sample Mean Std. Dev. t p 

X1 (Growth) → Z (BPK) 0.280 0.284 0.087 3.213 0.001 
X2 (Local Revenue) → Z 0.294 0.298 0.058 5.060 0.000 
X3 (Investment) → Z 0.134 0.132 0.064 2.101 0.036 
X4 (Accountability & Effectiveness) → Z 0.562 0.557 0.064 8.733 0.000 
X1 (Growth) → Y (Development) 0.709 0.712 0.076 9.306 0.000 
X2 (Local Revenue) → Y 0.103 0.100 0.057 1.811 0.070 
X3 (Investment) → Y 0.098 0.098 0.084 1.167 0.243 
X4 (Accountability & Effectiveness) → Y −0.161 −0.158 0.068 2.388 0.017 
Z (BPK) → Y (Development) −0.261 −0.265 0.098 2.656 0.008 

 
Economic growth exhibits a large, precise, and positive association with regional development (β = 0.709, p 

< 0.001), confirming a growth-led contemporaneous pathway. In contrast, local revenue (X2) and investment (X3) 
have no statistically significant direct effects on Y (p = 0.070; p = 0.243). Substantively, this indicates that fiscal 
capacity and capital inflows do not automatically convert into developmental gains within the same budget year 
without effective allocation, procurement, and execution channels. Two diagnostics are recommended to deepen 
this result: (i) re-estimate with lagged X3 (t−1) to capture investment gestation; (ii) decompose investment 
composition (infrastructure vs. non-infrastructure) to test heterogeneous effects. 

 
Figure 1. Inner Model 
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Accountability & effectiveness (X4) shows a negative direct effect on Y (β = −0.161, p = 0.017). This should 
not be read as governance being harmful; rather, tighter controls raise compliance and administrative costs in the 
short run, slowing execution while safeguarding long-run integrity and allocative efficiency. The negative Z→Y 
link (β = −0.261, p = 0.008) likewise reflects a problem-triggered audit: audit activity and follow-up intensify where 
outcomes are weaker, so the same-year correlation is negative. Developmental payoffs of audit and governance 
reforms are therefore expected to materialize with a policy-cycle lag (t+1)—once findings are closed 

(TLRHP) and translated into the next RKPD/APBD. 
Effects remain significant despite the inclusion of concurrent predictors, suggesting independent contributions 
rather than collinearity artifacts. To complete inner-model reporting, add: (a) R² and adjusted R² for Y and Z (≈ 
weak/moderate/strong at .25/.50/.75); (b) Q² > 0 for predictive relevance; (c) SRMR ≤ 0.08 for global fit; and (d) 
PLSpredict vs a linear benchmark to demonstrate out-of-sample utility. For interpretability, compute f² effect sizes 
for the significant paths (e.g., X1→Y, X4→Y, Z→Y) to rank practical importance beyond p-values. 

The structural evidence supports (i) audit-to-budget institutionalization (prioritize programs that close 
findings—“green channel”; penalize repeat findings), (ii) lag-aware KPIs so TLRHP completion is credited in next-
year outcomes, and (iii) targeted capital outlays (connectivity/basic services) where conversion elasticity to Y is 
highest as show in table 5. 
 
Table 5. Salient Direct Effects — Substantive Interpretation (Compact) 

Path Significance Practical Reading 

X1 (Growth) → Y Strong positive (p 
< .001) 

Growth is the dominant contemporaneous driver of 
development. 

X2 (Local Revenue) → Y Not significant Capacity without conversion: requires planning–budget–
execution linkages. 

X3 (Investment) → Y Not significant Likely lagged/sector-specific effects; test with INV (t−1) and 
composition. 

X4 (Accountability & 
Effectiveness) → Y 

Negative (p = .017) Short-run compliance burden; long-run integrity gains. 

Z (BPK) → Y Negative (p = 
.008) 

Corrective oversight intensifies where outcomes lag; benefits 
surface at t+1 via TLRHP → RKPD/APBD. 

 
Formula-Based Mediation Derivation (Sign and Magnitude) 
 
Using the product-of-coefficients identity for a single mediator: 

IE𝑋→𝑌 = (𝑋 → 𝑍) × (𝑍 → 𝑌). 
With your reported path coefficients: 

IE𝑋1→𝑌 = 0.280 × (−0.261) = −0.073,
IE𝑋2→𝑌 = 0.294 × (−0.261) = −0.077,
IE𝑋3→𝑌 = 0.134 × (−0.261) = −0.035,
IE𝑋4→𝑌 = 0.562 × (−0.261) = −0.147.

 

 

Because 𝑍 → 𝑌 < 0and 𝑋 → 𝑍 > 0for X1–X4, all indirect effects are negative. Statistical significance must be 
assessed with bootstrapped BCa 95% confidence intervals (SmartPLS: Specific Indirect Effects). The values above 
are theory-consistent point estimates implied by the reported β’s. 
 
Table 5. Derived Indirect Effects via BPK (Point Estimates) 

Indirect Path Derived IE = 
(X→Z)×(Z→Y) 

Sign Interpretation 

Growth → BPK → 
Development 

−0.073 − Growth raises audit intensity; audit intensity co-occurs 
with lower concurrent outcomes (corrective action 
underway). 

Local Revenue → BPK → 
Development 

−0.077 − Higher fiscal capacity invites stronger audit oversight; 
the developmental payoff likely appears with a lag. 

Investment → BPK → 
Development 

−0.035 − Investment triggers some audit response; short-run 
association remains negative through corrective 
oversight. 

Accountability & 
Effectiveness → BPK → 
Development 

−0.147 − Stronger governance elevates audit processes/follow-
up; contemporaneous development may dip as 
compliance tightens. 



 Journal of Cultural Analysis and Social Change, 11(1), 3469-3479 

3476  © 2025 by Author/s 

All derived indirect effects are negative, consistent with a findings/follow-up corrective mechanism that 
improves allocative efficiency over time but not necessarily within the same fiscal year. For publication, classify 
mediation (e.g., complementary, indirect-only) using the bootstrapped BCa CIs. 

 

DISCUSSION 
 

The significant direct effect of economic growth on sustainable regional development (β ≈ 0.71, p < 0.001) 
underscores its role as the primary driver in North Sumatra, expanding fiscal capacity for infrastructure and 
services, consistent with neoclassical growth models [37]. This aligns with findings from Jambi, where fiscal 
decentralization enhances growth through human development mediation, though regional disparities moderate 
impacts. Globally, similar patterns in Latin American decentralized economies highlight growth’s role in regional 
convergence, contingent on institutional quality [38]. However, the absence of direct effects from local revenue 
(PAD) and investment indicates a "capacity without conversion" issue, necessitating stronger planning-budgeting 
linkages and audit follow-up to translate resources into outcomes. 

The negative effect of accountability and effectiveness on development (β ≈ -0.161, p < 0.05) reflects a 
governance trade-off, where stringent standards raise short-term compliance costs, delaying execution while 
ensuring long-term integrity. In North Sumatra, bureaucratic complexities exacerbate this, mirroring challenges in 
West Sumatra’s financial management. Comparable trade-offs in Eastern European transitional economies suggest 
that governance reforms, while initially costly, reduce corruption over time [39]. Integrating audit 
recommendations into APBD cycles could mitigate delays, enhancing fiscal efficiency. 

The non-significant direct effect of BPK audits on development positions them as a corrective mechanism, 
with impacts realized post-follow-up (TLRHP) integration, as seen in North Sumatra’s audit-driven reforms [40]. 
Unlike mature SAI systems in OECD countries, where audits directly enhance oversight, BPK’s role is evolving, 
with mediation effects significant for growth and revenue pathways [41]. Comparisons with SAIs in the Philippines 
highlight the need for robust follow-up mechanisms to accelerate sustainable outcomes, emphasizing BPK’s 
potential to bridge governance and performance.  
 

CONCLUSION AND IMPLICATIONS 
 
Conclusion  

Economic growth shows a large, precisely estimated positive association with regional development (β = 0.709, 
p < .001) and is positively linked to audit intensity (X1→Z = 0.280, p = .001). Local revenue similarly raises audit 
intensity (X2→Z = 0.294, p < .001) but has no same-year direct effect on development (p = .070). Investment has 
no same-year direct effect (p = .243) and only a modest link to audit intensity (X3→Z = 0.134, p = .036). Because 
BPK→Development is negative in-year (β = −0.261, p = .008), the derived indirect effects of growth, revenue, 
and investment via BPK are negative (−0.073; −0.077; −0.035), consistent with problem-triggered, corrective 
audits that intensify where outcomes lag. 

Policy meaning is straightforward and time-aware: audit benefits are expected to materialize with a lag (t+1) as 
findings (TLRHP) are closed and embedded in RKPD/APBD. To convert capacity into outcomes, prioritize audit-
to-budget linkages (green-channel programs that resolve findings; disincentivize repeats), adopt lag-aware KPIs 
that credit TLRHP completion in next-year results, and target high-elasticity investments (connectivity, basic 
services). For robustness and future work, incorporate lagged investment models and sectoral decomposition, and 
report R²/Q², SRMR, PLSpredict, and latent VIFs to sustain evidentiary quality. 

 
Implication 

Tabele 6. Policy  Implications 
Domain Implication Concrete Action Expected 

Outcome 

Audit → 
Budget 
Linkage 

Convert BPK 
findings into next-
year priorities 

Institutionalize TLRHP → RKPD/APBD-P “green 
channel” for programs that close findings; apply 
disincentives for repeat findings 

Faster closure of 
findings; better 
allocative efficiency 

Lag-Aware 
Performance 

Recognize audit’s 
lagged benefits 

Add lag-aware KPIs crediting TLRHP completion in 
year t to outcomes in t+1 

Align incentives with 
policy cycle 

Targeted 
Capital Outlays 

Focus on high-
elasticity projects 

Prioritize connectivity & basic services using 
IPMA/benefit–cost 

Larger impact of 
each rupiah on SRD 

Compliance 
Friction 

Reduce short-run 
execution drag 

Streamline procurement/approvals (SOP 
simplification) while strengthening 
Inspektorat/UKPBJ 

Maintain integrity 
with faster execution 
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Revenue to 
Outcomes 

Translate PAD 
growth into services 

Tie PAD increments to programs that close audit 
gaps; use performance-informed budgeting 

PAD converts to 
visible service gains 

 
Taken together, the evidence portrays a governance system where growth is the dominant same-year driver of 

development, while BPK’s audits operate as corrective levers whose benefits emerge with a lag once findings are 
closed and budgeted. The implication is practical and time-aware: embed audit follow-up into next-year planning 
(RKPD/APBD), target high-elasticity projects, and streamline compliance to convert fiscal capacity into outcomes. 
Future work should track lagged and sectoral investment effects, verify invariance across districts and SKPDs, and 
report fit/predictive diagnostics (R²/Q², SRMR, PLSpredict, latent VIFs) to sustain scientific credibility and inform 
iterative policy design. 
 
Limitations and Future Research 
 
This study is contemporaneous and descriptive-structural, so the negative same-year BPK→development link 
should be read as problem-triggered oversight rather than a causal effect; audit benefits likely materialize with a 
lag. Although we combine survey and administrative data, unobserved confounding (e.g., political cycles, disasters) 
and endogeneity may persist, and external validity is bounded by North Sumatra’s fiscal/audit context. Future work 

should use panel/lags (e.g., TLRHP 𝑡 → SRD 𝑡+1), quasi-experimental designs (DiD, IV, RDD) to identify 
causal impacts, and sectoral decomposition of investment (infrastructure vs non-infrastructure). Adding spatial 
methods to capture inter-district spillovers and testing measurement alternatives (e.g., formative SRD; separate 
BPK “findings” vs “follow-up”) will strengthen robustness and policy relevance. 
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