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“The heart of science
is measurement.”

— Erik Brynjolfsson
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Introduction

This summary synthesises contemporary empirical research on Indonesian tax administration
drawn from fourteen studies that collectively analyse the interaction of institutions, behaviour,
information, and policy. While each paper addresses a distinct issue, together they generate
integrated insights with direct implications for administrative reform and policy design. Several
contributions foreground institutional capacity, demonstrating that compliance outcomes depend
not only on enforcement but also on organisational learning, process quality, and strategic
alignment within the tax authority. Complementing this, studies on corruption perceptions and
social norms show that compliance is strongly conditioned by trust, fairness, and beliefs about
others’ behaviour, thereby challenging purely deterrence-based approaches. A further theme is
the expanding role of information and analytics: evidence on third-party reporting and
machine-learning applications illustrates how enhanced data visibility can improve targeting,
prediction, and evaluation, including during the Covid-19 period when tax incentives played a
critical stabilising role in Indonesia. The final set of studies extends these insights to tax disputes,
documenting systematic patterns in litigation outcomes and identifying opportunities for earlier
resolution and greater legal certainty. Collectively, the summary illustrates how contemporary
empirical research can inform more adaptive and effective tax administration, and underscores
that robust policy design depends on the integration of institutional strength, behavioural insight,
and high-quality information.
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“What can be asserted without
evidence can also be dismissed
without evidence.”

— Christopher Hitchens
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Does strategy really drive
tax performance?

Source:

Rosid, A. (2025). Examining causal linkages in the Balanced Scorecard framework:
Evidence from the Indonesian tax administration. eJournal of Tax Research, 23(1), 62-101.
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Summary

This research takes a close look at how the Balanced Scorecard (BSC) actually works in practice
within the Indonesian tax administration. Using path analysis on performance data from 319 tax
offices, the study asks a fundamental question: do internal strategic activities truly translate into
higher tax compliance and revenue? The results point to a clear answer—taxpayer outreach and
audit enforcement are the strongest levers for improving compliance. However, the story
becomes more nuanced when geography enters the picture. Tax offices in Java tend to operate
with higher administrative consistency, while offices outside Java depend more heavily on
targeted outreach initiatives to achieve similar compliance outcomes. Perhaps the most thought-
provoking finding is that higher taxpayer compliance does not always lead to proportional
increases in revenue, highlighting a complex and sometimes inconclusive link between
participation and fiscal returns. In response, the study argues for a shift away from rigid
performance metrics toward a stakeholder-centered management model that emphasizes
institutional learning and regional equity. Overall, the message is clear: effective tax
administration in Indonesia requires tailored strategies that reflect its diverse socioeconomic and
geographic realities, rather than a one-size-fits-all approach.
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Does strategic theory translate to tangible results in

public tax administration?

Tax-to-GDP Ratio, 2021

18.0%

15.2%

9.1%

Cambodia Philippines Indonesia

This study addresses a critical disconnect. On one hand, Indonesia
faces formidable challenges in revenue collection, with a tax-to-GDP
ratio of just 9.1% in 2021—significantly trailing regional peers like
Cambodia (18.0%) and the Philippines (15.2%).

On the other hand, the Directorate General of Taxation (DGT) has
implemented the Balanced Scorecard (BSC), a robust framework
designed to align operations with strategic goals.

The Core Question

Can we empirically verify the causal chain of command that the BSC
framework assumes? This study tests whether the intended linkages—
from organizational capacity to taxpayer compliance and, ultimately,
revenue—nhold true in practice.
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Indonesia’s Directorate General of Taxation (DGT) uses
the Balanced Scorecard to translate strategy into

measurable outcomes.

Stakeholder
(DGT Adaptation)

.

Customer

2+

Internal Process

2

Learning & Growth

The BSC framework is built on
hypothesized cause-and-effect
relationships that link foundational
capabilities (Learning & Growth) to
strategic outcomes (Stakeholder).

The traditional ‘Financial’ perspective
is replaced by a ‘Stakeholder’

perspective to better align with public
value creation and societal outcomes.
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The DGT’s strategy map outlines a clear causal path from
internal capabilities to optimum revenue collection.

(.Optimum revenue collecD

ﬁigh taxpayers' compliaR

Monitoring & Supervision
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Law enforcement

7. Effective tax audit
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8. Effectlve criminal
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2. Improved budget
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Causal Logic

Improvements in Learning &
Growth (e.g., competent
staff, budget management)
are hypothesized to enhance
Internal Processes (e.g.,
service, supervision,
enforcement). This, in turn,
drives higher Taxpayer
Compliance (Customer),
ultimately leading to
Optimum Revenue
Collection (Stakeholder).
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Two distinct economic realities demand a nuanced analysis.

p Non-Java

Regions that often lag in development,
experiencing slower economic progress, and
facing unique demographic and logistical

! challenges.

Developing /:& Infrastructural
Economies i \ Gaps

Java .

The nation's economic an(}
infrastructural hub, benefiting
from concentrated development,~
government support, and mature
market dynamics.

@ Economic Hub
&/ Higher Welfare Indices

Analytical Imperative

Failing to analyze these areas separately risks masking underlying disparities and generating misinterpreted policy implications.
This study accounts for these region-specific variations to provide context-sensitive insights.
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A three-step path analysis to test the strategy map'’s validity

To empirically examine the causal linkages within the BSC framework, this study employed

a robust three-step methodology:

Data Collection

A census approach was used,
with hand-collected
administrative data from all 319
small tax offices (Kantor
Pelayanan Pajak Pratama - KPP)
across Indonesia for the 2019
fiscal year. This dataset provides
a nationally representative view of
standard operations.

5%
<0
1 O

Model Specification

The study translated the DGT's
strategy map into a testable
statistical model, hypothesizing
causal pathways between 19
distinct Key Performance
Indicators (KPIs) that represent
the BSC objectives.

AN

Statistical Analysis

Path analysis, a form of
structural equation modeling,
was conducted using IBM SPSS
Amos v.26 to quantify the
direct and indirect effects
between variables and assess
the significance of each
hypothesized link.
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Java
® Non-Java

Data Source: Administrative Key
Performance Indicator (KPI) data for
Fiscal Year 2019.

Scope: A census of all 319 small tax
offices (KPP Pratama) in Indonesia.

Exclusions: 33 large and medium offices
were excluded to ensure analytical
homogeneity.

Core Analysis Unit: The study performs
analysis at three levels:

e National (n=319)
e Java(n=176)
e Non-Java (n=143)
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Stakeholder Sla Sib Sic

Internal business

process IP3a IP4a IP5a IP6a IP7a IP7b IP7c¢ IP8a IP9a IP9b
Learning and

growth LG10a LG11a LG12a

What is Path Analysis?

A statistical method used to evaluate hypothesized causal models. It allows us to measure the direct and indirect
effects of each variable, testing whether the assumed causal chain holds true in reality.

Our Application
We constructed this path model to empirically test all 56 hypothesized causal linkages from the DGT's strategy map.
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Translating strategic objectives into measurable metrics

The analysis is based on 19 KPIs from the DGT's official performance management system.
These indicators are grouped into the four BSC perspectives:

Stakeholder Perspective | CustomerPerspective

» Metrics focused on revenue outcomes, such D Metrlcs measunng:taxpayer‘behavnor
as Percentage of Tax Revenue Realization | ' Rate (C2a) and
(S1a) and Growth in Gross Tax Revenues
(S1c).

Internal Process Perspective Learning & Growth Perspective

» Metrics evaluating core operations, such as » Metrics assessing foundational capacity,

E-filing Participation Rate (IP4a), Payment including Compliance with Training Hours
Compliance of New Taxpayers (IP5a), and (LG10a) and Quality of Budget Execution
Audit Completion Rate (IP7a). (LG12a).
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Outreach and enforcement
activities emerge as key national
drivers of tax compliance.

At the national level (all 319 tax offices), the path analysis reveals

several significant relationships. The most prominent findings are:

= Strongest Drivers of Compliance: Taxpayer outreach (IP5a -
Payment compliance of new taxpayers) and audit
completion (IP7a) are the most significant positive predictors
of both formal compliance (C2a) and payment compliance
(C2b).

= Key Path Coefficients:
- IP5a > C2a: 8 = 0.329
- IP5a - C2b: g = 0.470
- IP7a > C2a: B = 0.122

= A Surprising Disconnect:
Payment compliance (C2b) shows a statistically significant
negative relationship with revenue collection (S1a: g = -0.106;
S1b: B = -0.157), suggesting an imbalance between compliance
metrics and actual revenue targets.

Customer Stakeholder

Internal Process

Learning & Growth

R?=0.021 R*=0.027 R?=0.005
S1a \ S1b \ Sic
[-0.106] [-0.157]
[0.012]
R*=0.183 R*=0.271
C2a C2b
[0.470]
[-0.178] [0.329] [-0.102]
[0.122]
/ [0.329] [0.135] \
II‘P3aA| IP4a| [IP5a| |IP6a | | IP7a IP7c ||IP8a| | IP9a| | IPSb
N { . \ . '\\ /
N : Ny [0.157]
™~ [0.173] [0.196]
NS X
01220 500 X PESON \\
¥ [0.110] [-0.147] A
C h , ~ [0.110
[-0.094] N SN [ & ]
~ O\ NN
! \ y
LG10a LG11a LG12a
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A Tale of Two Systems: The Regional Divide

The national-level analysis masks critical underlying disparities. To truly
understand the BSC’s effectiveness, we must distinguish between

Indonesia’s two primary socioeconomic contexts.

Java

* The nation’s economic and
infrastructural hub.

« Benefits from concentrated
development, government

support, and mature market ' ;
dynamics. e
« Contains 17© of the 319 small .

tax offices in the study.

Non-Java

» Regions that often lag in economic
progress and infrastructure.

« Characterized by varied environmental,
demographic, and social characteristics.

« Contains of the 319 small tax offices.

Does the BSC's causal logic operate differently in these two distinct environments?
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Causal pathways are more integrated in Non-Java regions, while Java’s
model shows weaker links between compliance and revenue.

Java Results (n=176) Non-Java Results (n=143)
N\

Sta Stb Stc Key Disconnect: No Sla Stb Stc Direct Link to Revenue:
significant positive paths link Formal‘co.mpliance
compliance outcomes (C2a, (C2a) significantly
C2b) to revenue realization (0.232] (-0.202] :’:a""szt:tri:’e(’;‘;‘;] it
(S1a, S1b, S1c). This suggests [0.174] 5
diminishing returns on path coefficl of §=0.232.
compliance efforts.

J
C2a C2b / C2a C2b
. e /
/ [-0.127] (0.116] [0572|
[-0.291] / [0405) [0.110) /’
(0271] [0.126)
[0-166] [-0.114)
N - N
IP3a II_P41' |fﬂ | IP6a | IP7b IPﬂ IPBa llFﬂ IPSb IP3a||IP4a| |IPSa| |IP6a| | IP7a| | IP7b || IP7c||IPBa|[|IPSa | [IPSb
(0184] &/ [0.142] N [-0.145] \
N j
(0.176] [0.170] Massive Impact: (0.237) (0.138) Lo
Strongest driver [0:195] 0349 Outreach (IP5a) has
of compliance is Y amuch stronger
outreach effect on payment
(IPSa = C2b, compliance (C2b)
p=0.405). with a path coefficient
LG10a LGMa LG12a of B=0.572. LG10a LG11a LG12a
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Context is critical: administrative maturity, economic
structure, and taxpayer characteristics shape strategic

effectiveness.

1. Java: A Mature System
with Saturation Effects

Well-established processes
and higher compliance levels
may lead to diminishing
marginal returns.

The strategic focus must
shift from the quantity of
compliance to its quality and
innovation in enforcement.

2. Non-Java: Foundational
Activities are Paramount

In less developed
administrative contexts,

core activities like

taxpayer outreach, fair audits,
and building trust yield more
direct and significant results.
Investments in basic
institutional capacity are the
primary drivers of performance.

3. Overall Implication:
The Model Needs
Adaptation

A standardized, one-size-fits-
all BSC approach is failing. The

DGT’s framework must be

adapted to account for these
crucial regional dynamics.
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One size does not fit all: The case for

adaptive performance management

Empirical Validation

It provides rare empirical
evidence supporting the need
for regionally differentiated
strategies in public sector
performance management. A
uniform national strategy is
suboptimal.

Rethinking KPIs

The weak compliance-to-
revenue link in Java

suggests a need to refine
performance indicators.
Mature systems may require
metrics that capture the
quality of compliance, not just
the quantity.

Public Sector Adaptation

The results reinforce the
argument that public sector
BSC models should prioritize
stakeholder trust and service
equity, not just financial
outcomes. In Non-Java
regions, foundational service
and enforcement build the
trust necessary for
compliance.
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Four strategic imperatives to enhance Indonesia’s tax administration

Based on the empirical findings, this study proposes a roadmap for a more effective and equitable DGT, centered on
four key actions:

1. Adopt a Regionally Adaptive BSC

Move beyond a uniform national model.
Tailor KPIs, targets, and strategic
priorities to the distinct contexts of Java
and Non-Java regions.

2. Institutionalize Continuous Learning

Invest in staff development, technology,
and robust data analytics. Use the BSC not
just for reporting, but as a dynamic tool for
evidence-based decision-making.

3. Prioritize Regional Equity

Strengthen resources, accountability,
and support in underserved Non-Java
areas to ensure that tax administration
contributes to inclusive development.

4. Ensure KPI Integrity

Standardize KPI definitions, data
collection, and validation protocols
across all offices to ensure performance
diagnostics are accurate, reliable, and
support valid causal interpretation.
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Validating the BSC's causal links provides a data-driven
foundation for a more equitable and effective tax system

This study provides rare
empirical evidence of BSC
causal relationshipsin a
public sector context. It
demonstrates that for
performance management
to be effective, it must be
context-specificand
empirically validated.

Acknowledged
Limitations

The analysis relies on
cross-sectional data from a
single year (FY2019), which
precludes a temporal
assessment of causal
pathways and may not
capture post-pandemic
dynamics.

Path Forward for
Research

Future studies should use
longitudinal data to explore
how these linkages evolve
over time. Integrating
taxpayer survey data and
macroeconomic indicators
will build a more robust and
dynamic model.
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How Corruption Undermines
the Will to Comply

Source:

Rosid, A., Evans, C., & Tran-Nam, B. (2016). Do perceptions of corruption influence

personal income taxpayer reporting behaviour? Evidence from Indonesia. eJournal of
Tax Research, 14(2), 387-425.
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Summary

This study examines how perceptions of corruption shape individual income tax reporting behavior in
Indonesia, moving beyond technical compliance to the deeper issue of trust. Using a mixed-methods
design that combines interviews and survey evidence, the research distinguishes between grand
corruption, petty corruption, and tax-specific corruption to understand how each influences taxpayers’
reporting decisions. The findings show a clear and troubling pattern: higher perceived corruption
systematically weakens compliance by eroding positive attitudes toward the tax system. Among all
forms, grand corruption involving senior officials exerts the strongest negative effect, significantly
reducing individuals’ intentions to report income accurately. When taxpayers believe that public
resources are misused at the top, the moraljustification for paying taxes deteriorates across the board.
The study’s contribution lies in highlighting that non-compliance is not merely a response to tax rates or
enforcement intensity, but a reaction to perceived institutional integrity. The central policy implication is
unequivocal. For developing economies, meaningful improvements in voluntary tax compliance require
more than administrative reforms; they demand credible efforts to reduce corruption, rebuild trustin
governance, and reinforce the social contract that underpins sustainable domestic revenue mobilization.
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Tax Compliance is a Persistent Global Challenge,
Especially in Developing Nations

The Global Context The Indonesian Case Study

« Tax non-compliance is a chronic Indonesia presents a critical case Individual Income
issue worldwide, undermining study due to two converging Tax Revenue to GDP
public finance and development. factors: : )

« Recent compliance strategies have [ Thailand: 1.5 (Philippines: 2.1% |
shifted focus from purely B
economic deterrence to _ Malaysia: j
understanding psychological and :
behavioral drivers. . )

[ Indonesia: TR,

1. Chronic Tax Compliance Issues: Its individual income tax revenue to
GDP (1.3%) is the lowest among its regional neighbors.

2. Pervasive Corruption: Ranked 88 out of 167 countries on the 2015 Corrup-
tion Perceptions Index (CPI), with a score of 36/100. 54% of Indonesian
respondents felt corruption had increased in the prior two years.
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The Core Question: How Does Perceived
Corruption Impact Tax Compliance?

This study rigorously examines the impact of corruption perceptions on the tax reporting
behaviour of personal income taxpayers (PITs) in Indonesia.

1. Pervasive Perception 2. Undermined Intentions 3. Grand Corruption is Key
High levels of perceived corruption Perceptions of corruption directly High-level (‘grand’) corruption has
are evident among taxpayers in and negatively undermine the most significant negative
Indonesia, confirmed by both taxpayers' intention to accurately influence on intentional tax
qualitative and quantitative data. report their income. underreporting, more so than petty,

day-to-day corruption.
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Theoretical Framework: Linking Perception to Action

The Theory of Planned Behaviour (TPB)

Attitude
Toward
Behaviour

Subjective
Norms

1

Behavioural
Intention

Actual
Behaviour

Perceived
Behavioural
Control

, -
The Study’s Hypothesis
Attitude
Toward
| Behaviour \
: N
Perceptions [ e '
£ | Subjective Behavioural Actual
0 . Norms "! Intention Behaviour
Corruption ,
Perceived /
Behavioural
Control

It is hypothesized that perceptions of corruption influence
taxpayers’ salient beliefs, negatively shaping their attitudes
toward compliance and their subjective norms about what is

socially acceptable behaviour.

29




A Sequential Mixed-Methods Approach to Build

and Test Our Hypotheses

Step 1: Qualitative Foundation
(qual)

Method: In-depth, semi-structured
interviews.

Participants: 9 key stakeholders (3
taxpayers, 3 tax agents, 3 tax officers).

Objective: To clarify, modify, and develop
robust variables for the quantitative phase;
to generate initial hypotheses about the
causal relationships.

qual -> QUANT Priority Model

Step 2: Quantitative Validation
(QUANT)

Method: Extensive field survey using a 72-
question instrument.

Participants: 397 personal income taxpayers
(196 self-employed, 201 employed) surveyed

across 12 tax offices in four Indonesian
regions.

Objective: To statistically test the hypotheses
and model the structural patterns between
corruption perceptions and compliance
intentions using Structural Equation Modeling
(SEM).
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Phase 1 Deep Dive: The Qualitative Evidence

Participants Key Findings Visual
9 individuals (3 taxpayers, 3 tax Positive / Beneficial Sentiment ~ Negative / Harmful Sentiment et o
agents, 3 tax officers) in East Perception of Corruption [ 15 evcilata chiohe
Java. negative sentiment,
At ) EES—— ° with participants
procedure Positive 10 widely perceiving
P corruption as high and

In-depth interviews (31-76 by otis D:‘s,::;g::: i Fcane

2 . 2 compliance wit
minutes each) using semi- . , Lo _ 2 negative feelings and
structured ques tions. Perceived Behavioural Control High disadvantages.
Data analyzed using deductive Intention to Comply Positive 1 [ /1
thematica naly5|s. Tax Compliance Behaviour Tg‘: d 77

Source: A professionally redesigned and simplified version of the qualitative coding chart based on original data.

“Why should I pay tax if it is just being corrupted?”

(A sentiment expressed 18 times during interviews)
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From These Clues, a Testable Hypothetical
Model Emerged

The qualitative findings allowed us to
propose a hypothetical causal model.
This model conceptualizes that high
levels of perceived corruption do not
impact compliance directly, but
rather indirectly by influencing
taxpayers’ attitudes and social
normes.

A

High
Perceived
Corruption

Negative
Attitudes

E

Negative
Intention to
Comply

C

Negative
Social
Norms

This model was then rigorously tested
using using survey data and Structural
Equation Modeling.

D

High Perceived
Behavioural
Control

Low Level of
Compliance




Phase 2 Deep Dive: The Survey Instrument

Sample & Scope

Sample Size
397 Personal Income Taxpayers (PITs).

Breakdown

196 self-employed PITs and 201 employed
PITs.

Coverage

Conducted across 12 tax offices in four
Indonesian regions (Denpasar, Malang,
Surabaya, Yogyakarta).

Instrument Structure

72 questions in total, using a 7-point rating
scale.

Measured Constructs

* Perceptions of General Corruption (PGC)

* Perceptions of Grand Corruption (GCO)

* Perceptions of Petty Corruption (PCO)

* Perceptions of Grand Tax-Corruption (GTC)
* Perceptions of Petty Tax-Corruption (PTC)
* Attitude Towards Tax Underreporting (ATB)
e Subjective Norm Towards Tax

Underreporting (SNO)

 Perceived Behavioural Control (PBC)
e Intention to Correctly Report (ITC)
* Level of Reported Income (TCB)
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Statistical Validation: Survey Data Confirms Pervasive
Corruption Perceptions and Low Compliance

A survey of 397 taxpayers confirmed the

qualitative findings on a larger scale. g ﬂ
« Finding A: Perceptions of all five i |
forms of corruption were extremely st N |
high. i (P gl
o 3 . 248 | L |
- Finding B: Self-reported compliance 3 e, ; g
was low, particularly for self- LBt \/f\ —
employed taxpayers. | | ; } /
« Finding C: There was a clear |
. . 33 ; |
opportumty gap.’ ‘.Nlth Selfh employed A1-A5 81‘BSéB1-C5 D1-DS! E1-ES| F1-F9 G1-G8 H148 | 12 §J142
taxpayers perceiving much greater 65] {6601 [P0l [67c | 8e] \{[7c] {fice]
control over their ability to ’ ’ md s\ l‘f —
: idest Gap: Self-employe
underreport income. taxpayers perceive much
greater control
(opportunity) to evade.
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Finding 1: Grand Corruption is Perceived as the Most
Severe Problem

Across all 397 respondents, the perceived levels of corruption were very high. Grand corruption
(misuse of power by high-level officials) was seen as the most significant, with a mean score of
6.48 out of 7. Even the ‘lowest’ perceived form, petty tax-corruption, scored a high 5.01 out of 7.

Perception of grand corruption (GCO) 6.48
Perception of petty corruption (PCO) 6.34
Perception of general corruption (PGC) 6.15
Perception of grand tax-corruption (GTC) 5.53
Perception of petty tax-corruption (PTC) 5.01
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Finding 2: Only 18% of Self-Employed Taxpayers Agreed They
Fully Reported Their Income

Self-reported compliance data reveals a significant gap between taxpayer types. While a majority of
employed taxpayers reported their non-salary income, self-employed individuals showed widespread non-

compliance.
Self-Employed (n=196) Employed (n=201)
Agreed they fully

reported non-
salary income.

Agreed they fully
reported income.

Furthermore, 44% of self-employed taxpayers admitted to underreporting
between 50% and 100% of their actual income.

36



The Revealed Mechanism: How Different Corruption
Perceptions Drive Non-Compliance
Structural Equation Modeling (SEM) confirms that perceptions of corruption undermine compliance

through distinct psychological pathways. The model shows that different types of corruption affect
either personal attitudes or social norms, which in turn influence the intention to comply.

1. Perception of Grand 3. Negative Attitudes have
Corruption strongly and the strongest effect,
negatively influences Attitudes directly undermining the : s
towards tax compliance. Intention to Comply. 4. Intention to Comply is

the direct predictor of the
actual reported Level of
Income.

Perception of
Grand Corruption

Intention to
Comply

Perception of Subjective
Petty Corruption Norms

2. Perception of Petty Corruption

strongly and negatively influences

Subjective Norms (the perceived
social pressure to comply).
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Quantifying the Damage: Grand Corruption Has the Most
Significant Total Effect on Tax Evasion

When analyzing the total indirect effects, three forms of corruption perception emerge as having
a statistically significant negative impact on the actual level of reported income. Perceptions of
high-level corruption are demonstrably more damaging than petty, street-level corruption.

Standardized Total Negative Effect on Level of Reported Income

Perception of Grand Perception of Grand Perception of General
Corruption (GCO) Tax-Corruption (GTC) Corruption (PGC)

For every one standard
deviation increase in the
perception of grand
corruption, intentional
tax underreporting
increases by 0.073
standard deviations.

-0.073

Perception of Petty Corruption (PCO): Not Statistically Significant
Perception of Petty Tax-Corruption (PTC): Not Statistically Significant
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This study demonstrates that high levels of perceived corruption, particularly
involving high-level officials (grand corruption), systematically erode the
psychological foundations of voluntary tax compliance.

High-level corruption These negative attitudes, This reduced intention
convinces taxpayers the more than any other translates directly into
system is unfair, creating — factor, reduce the - higher levels of
negative attitudes intention to report intentional tax evasion.
toward paying taxes. income accurately.

The findings strongly suggest that combating high-level corruption would have a direct,
beneficial effect on voluntary tax compliance in Indonesia and likely other developing
nations with similar challenges.
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Implications for Policy and Directions for Future Research

fi 0|

Policy Implications Future Research
* Focus on the Top: Anti-corruption efforts * Generalizability: Replicating this study in
must be visible and focused on grand countries with different levels of perceived
corruption to rebuild public trust. Merely corruption could test the model's
cracking down on low-level tax evasion may robustness.
ls); S‘gﬁffg;‘;?nli the perception of a corrupt e Other Taxpayer Types: Investigating these
' mechanisms among corporate taxpayers.
 Behavioral Interventions: Policy should
consider citizens' concerns about corruption « Unintentional Non-Compliance: Exploring
as a primary driver of non-compliance, not the factors that drive non-compliance that
just an externality. Public communication is not deliberate.

campaigns highlighting successful
prosecutions of high-level officials could
shift attitudes.
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From Corruption Perceptions
to Compliance Strategy

Source:

Rosid, A., Evans, C., & Tran-Nam, B. (2018). Tax non-compliance and perceptions of
corruption: Policy implications for developing countries. Bulletin of Indonesian
Economic Studies, 54(1), 25-60.
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Summary

This study sheds light on a critical but often underappreciated driver of tax non-compliance in
Indonesia: taxpayer perceptions of corruption. Drawing on the theory of planned behaviour, the
article shows that when individuals perceive grand or petty corruption as pervasive, their
attitudes toward paying taxes weaken and social norms around compliance erode. The findings
are particularly striking for self-employed taxpayers, who feel they have greater control and
opportunity to underreport income compared to salaried employees—an asymmetry that
contributes directly to persistent revenue gaps. Beyond diagnosis, the paper offers a
constructive way forward by proposing a compliance risk management framework that blends
norm-based interventions, such as strengthening social expectations around honesty, with
targeted enforcement for high-risk groups. The core message is clear and highly relevant
beyond Indonesia: improving tax compliance is not solely a technical or administrative challenge,
but an institutional one. Efforts to enhance integrity, reduce corruption, and rebuild trust in public
institutions are indispensable if developing countries want to secure sustainable tax revenues
and strengthen the social contract between the state and its citizens.
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Developing countries face a critical and persistent tax
compliance challenge.

Widespread non-compliance creates a revenue gap that hampers state-building.
Indonesia’s tax system exemplifies this issue.

Individual Income Tax Revenue (% of GDP)

1.3%of GDP | -

o g o thaitand ([T 5%
Indonesia’s individual i
income tax revenue phiippines - || > *
vataysia ([ -

0% 0.5% 1.0% 1.5% 2.0% 2.5% 3.0%

Context: The 2016-17 Tax Amnesty
The program revealed high levels of non-compliance, with 82% of participants being previously registered

taxpayers and 89% of declared tax coming from individuals.
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The Indonesian Case: A Crucible of Corruption and
Tax Challenges

* Major Developing Economy Corruption Perceptions Index (2015)
Classified as a major developmg country 100
with persistent tax compliance issues. 90

80
70
60

* Low Revenue Collection
Individual income tax revenue to GDP is the
lowest among neighbours (1.3% for
Indonesia vs. 1.9% Thailand, 2.1%
Philippines, 2.7% Malaysia).

50
50
40 38 36 35
30
* High Perceived Corruption o

Ranked 88 out of 167 countries in the 2015

Corruption Perceptions Index (CPI), 10

significantly lower than regional peers. 0 - ,

Singapore Malaysia Thailand Indonesia Philippines

CPI Score (out of 100)
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Traditional enforcement models of audits and penalties
do not fully explain non-compliance.

The ‘tax morale’, or intrinsic motivation to pay taxes, is a critical factor. Our

research posits that taxpayers’ perceptions of corruption are a primary
corrosive agent acting on this morale.

Audit Compliance

Levels?

Lower
Compliance

Perceptions
Peralfics of Corruption

“Perceptions of corruption may be more harmful than corruption itself”
— Melgar, Rossi, and Smith 2010
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To Understand the Impact, We Must First Deconstruct Corruption

Our study moves beyond a monolithic view of corruption by distinguishing it by the level of official involved
and whether it occurs within the tax system. This allows for more precise analysis and targeted policy.

Petty Corruption Grand Corruption
(Low-level, General) (High-level, General)
Types of
Public
Sectors
Involved
Petty Tax Corruption Grand Tax Corruption
(Low-level, Tax) (High-level, Tax)

Levels of Public Officials Involved
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Defining the Variables: A Taxonomy of Corruption

The study examines five specific forms of perceived corruption.

L

PGC (Perception of
General
Corruption)

The abuse of
entrusted power by
public officials for
private gain.

GCO (Perception
of Grand
Corruption)

Misuse of public
power by high-level
public officials,
often involving large
sums of money.

3

<1

PCO (Perception of
Petty Corruption)

Extortion of small
payments by low-
level public officials
in daily interactions
(‘grease money’).

-
-

) s— |

) s— |

GTC (Perception
of Grand Tax-
Corruption)

Misuse of public
power by high-level
tax officials for
personal gain, often
involving large
illegal payments.

=1

PTC (Perception of
Petty Tax-
Corruption)

Extortion of small
payments by low-
level tax officials in
daily interactions.
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Our Analytical Lens: The Theory of Planned Behaviour (TPB)

Why a Psychological
Approach?

Traditional economic models,
based on audits and penalties,
cannot fully explain tax
compliance levels. The TPB
provides a robust

framework for understanding
how external beliefs, like
perceptions of corruption,
shape a taxpayer's internal
decision-making process.

Beliefs
(e.g. 'The
government
is corrupt’)

The TPB Causal Chain

(- N\

Attitudes

\ J

4 . N
Perceived
Behavioural
Control

\, V

Intention

Subjective (e.g., "I will
Norms underreport
\ J my income’)

Behaviour

underreporting)
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Research Design: A Sequential 'qual -> QUANT
Mixed-Methods Approach

Phase 1: Qualitative Exploration

e Method: In-depth, semi-
structured interviews.

e Purpose: To clarify, modify,
and develop robust variables
for the survey instrument.

Informs & Refines

Phase 2: Quantitative Validation

e Method: Large-scale field
survey.

e Purpose: To explain structural
patterns and test relationships
among variables using numeric
measurement and quantitative
analysis (SEM).

This design enhances research capabilities by grounding the quantitative survey inrich,

contextual insights.

49




Finding 1: Taxpayers perceive corruption as pervasive and
distinguish between its scale and domain.

Corruption isn’t seen as a monolith. The study classifies perceived corruption along two axes:
Scale (Grand vs. Petty) and Domain (General vs. Tax-Specific).

Domain of Corruption
General Government @ Tax Authority (DGT)
2 =
) : :
o Grand Grand Corruption Grand Tax Corruption 6 4 8 / 7 OO
§. (high-level (e.g., Major public contracts, (e.g., - Tax public contracts, i B
% officials) political favoritism) political favoritism) Mean score for perceived level
(&) of Grand Corruption, indicating
S ® = an exceptionally high perception.
P 5 E
S S Petty Corruption Petty Tax Corruption
) Petty (e.g., Petty corruption, (e.g., Tax corruption,
(low-level grease money) political favoritism)

‘grease money')

50



Finding 1: Perceptions of Corruption are Pervasive, with
Grand Corruption Perceived as Highest

Survey respondents across all demographics believe corruption levels in Indonesia are very high.
However, their perceptions vary significantly by type.

Grand Corruption 6.48
perceived level of
. corruption was
with a mean score
Petty Tax Corruption 5.01
0 1 2 3 4 5 6 7

Perceived Corruption Score (1-7 Scale)
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Phase 2 Deep Dive: The Survey Instrument and Sample

Survey Scope
Respondents: 397 Personal Income Taxpayers (PITs)

Breakdown: 196 Self-Employed PITs
201 Employed PITs

Coverage: 12 tax offices across four major
Indonesian regions

Yogyakarta Denpasar ™ .

Measured Constructs

The survey employed 72 questions to measure
ten core constructs using a 7-point rating scale.

Perceptions of Corruption (5 constructs)
 General Corruption (PGC)
e Grand Corruption (GCO)
» Petty Corruption (PCO)
» Grand Tax-Corruption (GTC)
» Petty Tax-Corruption (PTC)

TPB Variables (5 constructs)
o Attitude (ATB)
» Subjective Norm (SNO)
 Perceived Behavioural Control (PBC)
* Intention to Comply (ITC)
« Level of Reported Income (TCB)
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Finding 2: Perceived corruption poisons taxpayer attitudes
and social norms, indirectly driving non-compliance.

The effect is not direct. Instead, different forms of corruption erode specific psychological
pillars of compliance.

Perceived Qrand Attitudes
Corruption
"Why should | pay tax if the "
money will just be stolen by Intention to
high-level officials?” Comply
Perceived Petty Subjective
Corruption Norms

“Bribes are normal to get
things done; no one else
complies honestly anyway.”
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Revelation 2: Self-Reported Tax Underreporting is a Significant Issue
The data reveals a stark contrast in self-reported income compliance between taxpayer groups.

"l have fully reported my actual income."

Disagree / Neutral Agree / Strongly Agree

Employed . d ' S
(n=201) isagree | Neutra A

0% 25% 50% 75% 100%

Self-Employed
(n=196)

Stark Finding: 44% of self-employed taxpayers admitted to
underreporting between 50% and 100% of their actual income.

54



An effective policy response requires a systematic,

risk-based approach, not just more audits.

We apply the principles of Compliance Risk Management (CRM), defined as “a systematic
process to select appropriate instruments to improve taxpayer compliance... based on
knowledge of taxpayer behaviour.”

1. Risk 2. Risk Assessment
Identification & Prioritization

3. Analysis of 4. Formulation of
Compliance Treatment
Behaviour Strategies

©

\+/
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Steps 1 & 2: The primary risk is intentional income
underreporting, which is of High/Severe priority.

Risk Identification High High/Severe

The core risk is the intentional underreporting
of income by individuals, particularly the
self-employed and those with side income.

Intentional
Underreporting

Risk Assessment

. : High - Evidenced by survey
data showing 44% of self-employed
underreport by 50-100%.

. : Almost Certain - Evidenced by
low intention to comply, with a mean

score of 3.80 out of 7.00. |

Low Likelihood Almost Certain

Consequence

Low
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Step 3: Effective treatment requires analyzing the
specific behavioral drivers of non-compliance

Attitudes

Negative psychological
evaluation of paying taxes,
driven by perceptions of grand
corruption.

“My money will be
wasted/stolen.”

Social Norms

Weak social pressure to comply,
driven by perceptions of petty
corruption.

“No one else is honest, so why
should I be?”

Perceived Control

High perceived opportunity to
evade, especially for self-
employed taxpayers (mean PBC
score of 4.56 vs. 3.12 for
employed).

“It’s easy to get away with it.”
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Step 4: The treatment strategy must combine norm-

based interventions with focused enforcement

Norm-Based
Intervention
Approach

Minimized GOAL:
taxpayers’ s e
negative Mlnlrr}lzed
attitudes Intentional
Underreporting
Behaviour

Increased
taxpayers’
subjective
norms

Concentrated
Enforcement
Approach

Minimized
taxpayers’
perceived
behavioral
control
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Treatment Deep Dive: Shift norms and attitudes with
carefully crafted ‘injunctive’ messaging.

Disseminate injunctive norm messages to targeted low-compliance groups. These messages
focus on what is morally right, not what is common practice, as descriptive norms can
backfire when compliance is low.

DO NOT USE: Descriptive Norms USE: Injunctive Norms

S /

“9 out of 10 Indonesians pay their tax “Paying your fair share of tax is the right

on time.” thing to do for our country’s development.”

(Feels untrue and can create distrust if (Appeals to moral duty and civic pride, effective
perceived compliance is low) regardless of perceived peer behavior)
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Treatment Deep Dive: Increase the perceived risk of
detection through rotational, focused enforcement

The Challenge

The DGT has limited resources and the actual audit rate is extremely low (0.1% target for individuals

in 2014). A blanket increase is not feasible.

Year 1 Focus:
Car Dealers

Total
Taxpayer
Population

[

Publicly announce a “special audit
project” on one segment,
dramatically increasing their
perceived audit probability.

Publicity creates uncertainty

and leverages “availability bias”
across the entire population.

Shift focus to a new segment the
following year without announcing
the end of the previous project.
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The Integrated Solution: A Virtuous Cycle of
Intervention and Enforcement

Highest Governmental and Political Levels

Strong commitment of political Strong advertisement of fiscal Strong support for the
leadership to eradicate exchange between implementation of
current levels of corruption government and taxpayers information reporting regime

Tax Authority Level

Norm-Based

Intervention B o’ Enforcement
Targets minimisin T
nega%ive attitudes a?'nd intentional Targets minimising
increasing subjective underreporting perceived behavioural
norms towards correctly behaviour control over tax

reporting income tax ‘ ' underreporting

Neither strategy is sufficient on its own. Soft, norm-based interventions must be backed by the credible threat of
hard enforcement to be effective. This combined approach creates a powerful, mutually reinforcing dynamic.

GOAL Concentrated
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A behaviorally-informed, dual-pronged strategy
offers a path to improved tax compliance.

B [

The Cause is Clear: Perceptions of corruption
are a major, quantifiable driver of tax non-
compliance, operating through specific
psychological channels (attitudes and norms).

The Diagnosis is Nuanced: Different forms
of perceived corruption (grand vs. petty)
require different, targeted responses. A one-
size-fits-all approach will fail.

The Solution is Practical: A balanced
combination of norm-based interventions
and focused, rotational enforcement provides
an evidence-based framework for tax
authorities.

Full paper available at: doi.org/10.1080/00074918.2017.1364349

Evidence-based policy,
grounded in behavioral
science, is essential for
mobilizing domestic
revenue and fostering
state-building in
developing nations.
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Why Stronger Enforcement Still
Matters for Tax Compliance

Source:

Rosid, A., & Romadhaniah. (2023). Assessing the effectiveness of law enforcement on

improving tax compliance in Indonesia: An empirical investigation. Bulletin of Indonesian
Economic Studies, 59(2), 243-267.
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Summary

This study offers clear empirical evidence on the role of law enforcement in shaping taxpayer
compliance in Indonesia. Using internal data from 352 Indonesian tax offices and the Directorate
General of Taxes’ strategy map, the paper shows that audit coverage is the most powerful lever for
improving both formal compliance, such as filing accuracy, and material compliance reflected in
the correctness of tax payments. More importantly, the paper emphasizes that audits are most
effective when supported by the credible threat of criminal investigation. Offices handling active
investigation cases exhibit stronger enforcement outcomes, suggesting that legal follow-through
amplifies the deterrent effect of routine audits. Based on these findings, the authors recommend
that tax authorities strengthen law enforcement capacity not as a standalone punitive measure, but
as an integral part of compliance strategy. Consistent audit coverage, combined with selective but
visible criminal enforcement, sends a strong signal about the seriousness of compliance
obligations. The central policy message is straightforward: improving tax collection in low-
compliance environments requires firm, credible enforcement embedded within administrative
strategy, not reliance on voluntary compliance alone.
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Indonesia’s tax revenue collection faces
a persistent compliance challenge.

Low Tax-to-GDP Ratio: Indonesia’s average tax
ratio is below 12%, which is lower than the
average for low-income countries and has
shown a decline over the past five years.

Unresolved Compliance Issues: Despite a
? self-assessment system being in place for nearly
f four decades, taxpayer compliance remains a
major unresolved problem.

Identified Weakness: The Directorate General of
Taxes (DGT) itself identifies “ineffective
supervision and law enforcement” as a key
concern in its 2015-19 Strategic Plan.
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This study investigates a critical knowledge gap
using the tax authority’s own framework.

The Central Question:

To what extent are law enforcement activities capable of increasing
tax compliance in Indonesia?

A Unique Analytical Lens:

Rather than using a purely theoretical model, this research empirically
tests the causal relationships defined within the Indonesian Directorate
General of Taxes (DGT)'’s actual strategy map.

This provides the first comprehensive assessment of a tax authority’s
strategy map using administrative data from all 352 tax offices.
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Step 1: The DGT's Strategy Map provides the
blueprint for analysis.

Optimal revenue collection

i

High taxpayer compliance

+

Monitoring & Effective
supervision Tax Auditing

Law enforcement
Effective Effective
Debt Criminal
Collection = ' Investigation
A

Stakeholders

Customers

Internal Service &

Processes public
relations

Learning &

Growth

Competitive human resources

Optimal data provision

The map outlines a causal chain:
foundational capabilities (Learning
& Growth) enable core activities
(Internal Processes), which in turn
influence taxpayer behavior
(Customers) to achieve high-level
goals (Stakeholders).

Our Focus: The effectiveness of
the Law Enforcement process

group.
« Effective Tax Auditing

« Effective Debt Collection
« Effective Criminal Investigation
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The DGT's internal processes are built on
three functional pillars.

Modern tax administration revolves around three core activities. This study focuses
specifically on the effectiveness of the third pillar.

S

Services & Public Relations Monitoring & Supervision Law Enforcement
Focuses on taxpayer education Involves risk assessment and Comprises audits, collections,
and assistance to encourage oversight to ensure accuracy. and investigations to deter

voluntary compliance. non-compliance.
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Step 2: Key metrics are defined to measure

activities and outcomes.

Taxpayer Compliance (The Outcome)

Law Enforcement (The Activities)

Formal Compliance: The ratio of

taxpayers who file tax returns to those who
are obliged

obliged to do so. (KPI: Filing ratio)

Material Compliance: The ratio of
taxpayers who make correct payments to
those who are obliged to file returns. (KPI:
Proportion of taxpayers who paid tax)

1. Audit Coverage Ratio (ACR): The
likelihood of a taxpayer being audited.

2.Non-Disputed Tax Assessment: The
quality and accuracy of the audit
process.

3.Imprisonment Proposals: The severity
of enforcement for unpaid tax arrears.

4.Information Reporting on Tax Crime:
The initial phase of criminal
investigation.
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Step 3: Structural Equation Modeling (SEM) is used to test
the system of causal relationships.

Law
Enforcement
KPIs

Compliance
KPIs

The Approach:
Conceptual Testing

The Tool:
Structural Equation Modeling (SEM)

This statistical technique allows us to
simultaneously test all 64 hypothesized
causal relationships within the DGT's
strategy map. It evaluates how well the
conceptual model fits the real-world
data, testing the directional impact of
specific law enforcement activities on tax
compliance outcomes.
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Step 4: The analysis is built on a comprehensive
census of administrative data.

‘\ /}v
N o o [e
~ O o e N\, r,v“'»;" — s 7//,. (&
_ Tax Offices G
. A complete enumeration of all tax offices  ® o - LN
\) \in Indonesia, from small to large, for the ./ e S o T S~
2018f|scal year v S . e,
Nkl ¢ [ Key Performance Indicators N
v o | Realized KPI scores for 2018 served as the
T ® T e C - empirical variables for the model.
= ;)’M_HL_ 75_7r P> _ =8 L7 "\\
Criminal Investigations 2~

A confidential list of investigated taxpayers was used to create two dlStlnCt groups for robustness testing:
 Group A: 185 offices that administered investigated taxpayers.
» Group B: 167 offices with no investigated taxpayers.
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Finding 1: Higher audit coverage is significantly
associated with improved tax compliance.

At the national level, the Audit Coverage Ratio (ACR)
proved to be a vital factor in improving both pillars of
Formal tax compliance.

Compliance

» Impact on Formal Compliance: A 1 standard
deviation increase in ACR improves formal
compliance by +0.134 standard deviations (p <

Audit Coverage 0.01).

Ratio  Impact on Material Compliance: A 1 standard
deviation increase in ACR improves material
compliance by +0.147 standard deviations (p <

Material 0.01).
Compliance Conclusion: The fundamental deterrence effect of
audits is empirically confirmed across the entire

Indonesian tax system.
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The national-level result is clear, but does it apply uniformly? To test this, we divided our sample
of 352 tax offices into two distinct groups based on the administration of 480 criminal tax
investigations in 2018.

K

Group A (N = 185) Group B (N = 167)
Tax offices that Total Sample Tax offices not involved
administered one or more (N = 352) in any criminal
criminal tax investigations. investigations.
High-Salience Threat Standard Threat
Environment Environment

We then re-ran the SEM analysis for each group independently.
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Finding 2: The effectiveness of audits is dramatically amplified
in areas where criminal investigations occur.

Impact of a 1SD Increase in

ACR on Compliance

0.25
+0.206
0.20 +0.189
0.15
0.05
0.00
Formal Compliance Material Compliance
Impact of a1SD Increase in ACR on Compliance:
Group A Group B
(Offices with Investigations) (Offices without Investigations)
Formal Compliance +0.206** +0.075 (Not Sig.)
Material Compliance +0.189** +0.086 (Not Sig.)

*Statistically significant at p < 0.01*

This finding suggests a powerful “network deterrent” or “spillover” effect.
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Criminal investigations fundamentally amplify the
deterrent effect of audits.

The positive effect of the Audit Coverage Ratio (ACR) on tax compliance is only
statistically significant in offices that also handle criminal cases.

Impact of Audit Coverage Ratio (ACR) on Compliance

§ Strong & Statistically Significant
© I
a +0.206
£ 0.2 +0.189
o
o
=
o
E Not Statistically Significant
[ |
w |
5 0.1 +0.075 +0.086
N
je)
@
©
{ =
5
® 0
Formal Compliance Material Compliance Formal Compliance Material Compliance
Group A Group B
(with criminal investigations) (without criminal investigations)
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A consolidated view shows ACR and tax crime reporting

are the most effective levers.

This summary of hypotheses tests reveals which law enforcement activities have a statistically

significant impact on compliance at the national level.

Law Enforcement Activity Im%z:)t::‘slri\al;o;:al Impgg:nop':irna::ria'
1. Audit Coverage Ratio (ACR)
2. Non-Disputed Tax Assessment x
3. Proposal for Imprisonment (Tax Arrears) — e
4. Information Reporting (Indication of Tax Crime) =

Key: ¥ = Positive & Significant | 3 = Negative & Significant | = = Not Significant
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The perception of severe enforcement, not just its
statistical probability, drives compliance.

The findings support behavioral economic theories

General that complement traditional deterrence models.
General Taxpay_er
SR i « Network Deterrent Effect: Enforcement actions
against a few taxpayers transmit information
through word-of-mouth, changing the risk
perception of a much wider network.
s « Availability Bias: High-profile, severe
Criminal

enforcement actions like criminal investigations
are more memorable and cognitively “available,”
causing taxpayers to overestimate the
probability of being caught.

Investigation

General General
Taxpayer T . .
Population Pepulation Conclusion: The threat of serious enforcement,

made credible by actual investigations, appears to
be as powerful as the statistical probability of a
routine audit.
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The findings suggest a more nuanced,
evidence-based approach to enforcement strategy.

1. Amplify the Signal of
Severe Enforcement

Instead of solely focusing on increasing the
volume of audits, tax authorities should also
amplify the signal of severe enforcement.
Strategically publicizing completed criminal
investigations can maximize the deterrent
effect.

2. Integrate Deterrence with
Behavioral Insights

An effective strategy integrates the "hard
power" of traditional deterrence (audits,
penalties) with an understanding of taxpayer
psychology. The goal is to shape the
perceived risk environment, not just the
actual one.
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Law enforcement is a critical driver of tax compliance,
with criminal investigation acting as a key amplifier.

Conclusion:

This study provides strong empirical evidence that a tax authority's law
enforcement activities, particularly audit coverage, positively impact tax
compliance. This effect is significantly stronger when coupled with credible,
high-stakes enforcement like criminal investigations.

Avenues for Future Research:
Do these results documented here vary from year to year?

Do institutional characteristics shape how taxpayers react to various types of
law enforcement activities?

How do taxpayers respond to the presence of routine audits versus random
audits?
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Do Social Norms Shape Tax
Compliance?

Source:

Arsal, Y., Rosid, A., & Satyadini, A. (2025). Do taxpayers embrace social norms
to comply? Empirical evidence from Indonesia. Asian-Pacific Economic
Literature, 45(1), 1-24.
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Summary

This study highlights a subtle but powerful policy lever in tax administration: social norms. Using
large-scale administrative data from Indonesia, the research shows that individuals are significantly
more likely to file their tax returns when they believe that people around them are also complying.
In other words, perceptions of peer behavior and communal expectations strongly influence
whether taxpayers report, even if they do not affect how much tax is ultimately paid. This distinction
is crucial for policy design. The findings suggest that social norms operate as a complement, not a
substitute, to traditional deterrence tools such as audits and penalties. Based on this evidence, the
paper implicitly recommends that tax authorities incorporate norm-based strategies into
compliance programs—for example, communication campaigns that highlight widespread
compliance or emphasize collective responsibility. By reinforcing the idea that “people like you
comply,” administrations can increase reporting rates without relying solely on costly enforcement.
The broader implication is clear: building a culture of collective honesty can be an effective and
low-cost instrument for strengthening tax administration in developing economies, especially when
paired with conventional enforcement mechanisms..
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The Compliance Puzzle: Economic
Deterrence is an Incomplete Story

Traditional Model The Missing Piece?
0\\ Q ';i ; %

* Traditional models, like the Allingham-Sandmo » Social influence of ectaoters in policie, creativity
framework, view tax compliance as a rational namms, uzerd on social graph theratio network
calculation of costs (audits, penalties) versus benefits community graph, with salamer consideratie,
(tax savings). ouento reirefon: tax compliance sann for

» However, these models alone do not fully explain ameturs, and stotust or the social compliance.

observed compliance levels. In Indonesia, despite
reforms, tax revenue remains low—just above
, roughly the regional average.
» This suggests other powerful, non-economic factors
are at play.

What motivates compliance beyond the fear of getting caught? Can social and moral
considerations provide a missing piece of the puzzle?
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Our Hypothesis: Compliance is Shaped
by the Perceived Behavior of Others

An individual's decision to comply is heavily influenced by their
perception of what their peers and community members are doing.

Key Concepts:

1.Social Norms: When compliance is prevalent, evasion is seen as a
more severe offense. The social norm for compliance grows weaker
as evasion becomes more common.

2.Social Cost of Non-Compliance: We propose an extension to the
classic economic model by incorporating a 'social cost' or ‘guilt
factor' into the taxpayer's utility function. This reflects the
psychological cost of deviating from the community norm.

Study Contribution:

This research is the first to empirically estimate the strength of societal
compliance norms using administrative tax data and taxpayer locations
in a developing country context.
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Extending the Theoretical Framework
Beyond Deterrence

Core Concept: The classic model (Allingham & :
Sandmo, 1972) focuses on a rational calculation of Key Equatlon

detection probability and penalties. This study

incorporates a crucial addition: the Total Uti]ity.
Explanation: U(e) — E[u(e)] T S(e)
» Following Traxler (2010), we model this social cost
as an additional component in the taxpayer's Where:
expected utility function. Elu(e)] is the expected utility from

* This cost reflects emotional sanctions like guilt or

shame, which increase with the prevalence of evasion (the classic model)

compliance in a society. S(e) = — Bec(n) is the social cost
» The taxpayer's decision is therefore a trade-off (moral cost) of evasion, incorporating
between the economic benefits of evasion and the guilt and the prevailing norm (n)

social costs of violating the norm. . J
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The Core Method: Isolating Causal Effects
with Regression Discontinuity

What is an RD Design? A :
An RD design is a powerful quasi-experimental f
method used to estimate causal effects.
How it Works: :
1.1t identifies a specific, arbitrary cutoff point along i
a continuous variable (the "running variable").
2. It then compares individuals who fall just above
the cutoff to those who fall just below it. |
3. The core assumption: individuals on either side of I
the threshold are nearly identical, making the !
comparison "as good as random." I
4.Any sharp "jump" or discontinuity in the outcome I >
variable at the cutoff can be attributed to the Cutoff

treatment.
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Step 1. Defining and Measuring the Social
Norm
The Running Variable: ‘Societal Norm Prevalence’

@ Unit of Analysis ( 1
-V The taxpayer's local subdistrict in Indonesia. Deﬁning q “Tax Evader”
‘l' For this study, an individual was classified
S Data Sources , as an evader if they met either of these
=|| Administrative tax data (DGT) and geospatial criteria in the past three years:
gelal st csladon sl * (1) Subject to administrative penalties
l for non-compliance.
) Calculation * (2) Failed to file their annual tax
A score was calculated for each subdistrict based returns on at least two occasions.

000
000
o

on the ratio of compliant taxpayers to tax evaders. |

Result: This created a representing the strength of the local tax compliance norm.
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From Theory to Testable Predictions

Based on our extended utility model, we derive two core predictions about how the ‘social guilt
factor' (0), driven by stronger community compliance norms, should affect taxpayer behavior:

® V]

Prediction 1: Impact on Tax Payment Prediction 2: Impact on Tax Filing
e Arise in the social guilt factor (6) will e Arise in the social guilt factor (8) will
lead to a enhance the utility of filing a tax return
(e*). compared to not filing at all.
 In other words: We expect taxpayers in  In other words: We expect to see
communities with stronger compliance in communities with
norms to declare more income and pay stronger compliance norms.

more taxes.
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A Robust Foundation:
Data and Validation

Dataset Overview Establishing Credibility: Key Robustness Checks
To ensure the validity of our RD design, we performed several

- » Source: Directorate General of critical tests:
= Taxation (DGT), Indonesia.
1. Manipulation Test
/ \ Confirmed that taxpayers did not strategically sort
O » Observations: individual themselves around the zero cutoff. The density of
CQ taxpayers. the running variable is smooth across the threshold.
. ) 2. Placebo Cutoff Test
* Exclusions: Ta)fpayers In DKI Jakarta coot003 Showed no significant effects at alternative, arbitrary
(due to population density skew) [ cutoffs (e.g., ~1500 and +1500), confirming the
and those administered by special effect is unique to the zero threshold.
tax offices were excluded to ensure a
uniform dataset. 3. Covariate Balance Test
Verified that taxpayer characteristics (e.g., business
sector, location) were statistically identical on both
sides of the cutoff.
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Finding 1: Social Norms Show No Impact on Tax
Payment

**Key Takeaway**: Stronger compliance norms do NOT lead to individuals paying significantly more in
taxes. The eastimated treatment effect is statistically insignificant.

RD Plot: Effect of Social Norm on Tax Payment (log)
6.0 1 ¢

i
o

Tax Payment (log)
S
o

( **No Discontinuity**: The fitted lines
" L meet smoothly at the cutoff, indicating

no significant jump in tax payment.

2.0 1 ®

1.0 05 0.0 0.5 1.0
Societal Norm Prevalence
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Finding 2: Social Norms Drive a Significant
Increase in Tax Filing

Key Takeaway: Moving from a non-compliant to a compliant norm environment increases the
frequency of monthly tax submissions by a statistically significant ~12 percentage points.

RD Plot: Effect of Social Norm on Filing Rates

0.75

Clear Discontinuity:
A sharp, statistically
significant jump of
+0.128 occurs at

the cutoff, showing a
strong positive effect
on filing behavior.

o
o
o

Filing Rates

0.25

-1.0 -0.5 0.0 0.5 1.0
Societal Norm Prevalence



Reconciling the Dissonance: Why Do
Norms Affect Filing but Not Payment?

The proposed explanation: The difference lies in the
hature of the two compliance acts.

Tax Filing: A Visible, Tax Payment: A Private,
Public Act Economic Decision
e Filing a return is a binary, * The amount of tax paid is a private
observable action of ‘being calculation, less visible to peers.
compliant.  This decision is more heavily
e |t is more susceptible to social influenced by traditional economic
pressure and the desire to factors and loss aversion (as
conform to a social norm (the described by Prospect Theory).
‘morally correct’ behavior). Taxpayers are more averse to the

direct financial "~ -’ of paying
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Policy Implications for Low-Audit
Environments

The Core Insight: In contexts with low audit coverage, traditional deterrence is
weak and insufficient. Social norms are a powerful alternative lever.

Tax authorities can reinforce positive norms by publicizing aggregated data on regional or
sectoral compliance rates, showing that compliance is the prevailing behavior.

%3,_ 1. Make Compliance Salient and Public

/®\ 2. Leverage Social Cohesion
®)~® High social cohesion, as seen in Indonesia, is an asset. Use community networks and

(

digital platforms to promote compliance norms.

Advocacy through influential public figures and workplace initiatives can normalize tax
compliance, framing it as both a civic duty and a professional standard.

@ 3. Utilize Social Proof
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Limitations and Avenues for Future

Research

Q Acknowledged Limitations

e The analysis is constrained by the
absence of key socioeconomic data
in the administrative dataset.

» Variables like education level, access
to information, and gender could
provide a more nuanced
understanding of how norms
influence behavior.

Directions for Future Work

e Conduct in-depth surveys to capture
a wider range of social, psychological,
and demographic factors not related
to deterrence.

» A more comprehensive dataset could
provide a more precise estimate of
treatment effects and explore how
factors like social identity and trust in
government interact with societal
norms.
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Information Reporting And
Corporate Tax Compliance In
Indonesia

Source:

Rosid, A., & Ariyani, F. (2022). Does ‘information reporting’ really matter for tax

compliance? The case of Indonesia (Working Paper Series 22-05). Directorate
General of Taxation.
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Summary

This study highlights the powerful role of information reporting in shaping corporate tax compliance
in Indonesia. Drawing on more than 500,000 corporate tax records from 2014 to 2019, the research
compares firms covered by third-party information reporting, such as withholding tax systems, with
those operating largely outside formal data trails. The contrast is striking. Companies subject to
higher data visibility consistently report higher taxable income and stronger tax-to-turnover ratios,
suggesting more truthful reporting behavior. In contrast, firms without information reporting
mechanisms display patterns consistent with income underreporting and expense inflation to
reduce tax liabilities. The findings reinforce a simple but important insight: compliance improves
when transactions are observable. Rather than relying solely on audits or penalties, the study shows
that structural transparency embedded in the tax system can significantly narrow compliance gaps.
For policymakers in emerging economies, the implication is clear. Strengthening third-party
reporting is not just an administrative upgrade, but a strategic compliance tool that reshapes
incentives, limits opportunities for misreporting, and ultimately strengthens the credibility and
effectiveness of the tax system.
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The Core Puzzle: A Massive Compliance Gap

Hiding in Plain Sight
Similar Starting Point: Gross Profit Margin
21.5%

With IR
21%

20%

Firms with Information Reporting (IR) report a Gross
Profit Margin (GPM) of 21.1%. Firms without IR
report a GPM of 20.5%.

GPM

A negligible 3% difference.

Vastly Different Outcome: Corporate Tax Paid

1.5%

1.0%

CTTOR

0.5%

0.0%

0.43%

I

1.31%

Without IR

With IR

Firms with IR have a Corporate Tax to Turnover
Ratio (CTTOR) of 1.31%. Firms without IR have a
CTTOR of 0.43%.

A staggering 204% difference.

If firms start with similar gross profits, what explains the enormous gap in tax they ultimately pay?
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The Indonesian Context:
A Self-Assessment System Under Strain

s =

i B !\

Low Tax Ratio Self-Assessment System Low Audit Probability
Indonesia’s 2019 tax-to-GDP Since 1983, taxpayers are The audit coverage ratio for
ratio of 11.6% is significantly trusted to independently corporate taxpayers from

below the Asia Pacific average calculate, report, and pay their 2016-2018 was extremely
(21%) and the OECD average taxes. The burden of proof is on low, at approximately 1%.
(33.8%). the taxpayer.

(Source: Rosid and Romadhaniah, 2021)
(Source: OECD, 2021)

With low audit rates, the system relies heavily on mechanisms that promote
voluntary compliance. Information reporting is one such critical tool.
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A Step-by-Step Guide to Information
Reporting in Indonesia

withholding obligation under Article 22/23.

f— >
——p

Payer 3. Payer sends a copy of the withholding slip
o to the Payee as proof of tax paid.

———
-'~' 1. Payer purchases goods/services from Payee, triggering a

Article 22/23 5.DGT's system now Form

3 holds information from
Withheld Form both parties, enabling data e

matching and verification.

—

4. Payee reports the income and claims
the withheld tax as a credit on their
annual corporate tax return.

2. Payer withholds tax and submits an
Article 22/23 Withheld Form to the DGT,
creating a third-party data point.

DGT
(Tax Authority)
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Our Investigation Plan:
Data, Definitions, and Key Metric

The Data The Two Groups
e Source: Anonymous Corporate Annual Income Tax Without With —u
Returns (Forms 1771) Information % Information E%
e Scope: An unbalanced panel of 538,254 corporate Reporting Reporting
tax records.
o Period: Fiscal years 2014 to 2019, providing a =€32./00) ili=262 548)
stable pre-pandemic view. Firms that did not reportany  Firms that reported domestic
e Exclusions: Firms with turnover < IDR 5 billion, domestic tax credits via tax credits from Article 22/23
firms subject to final taxes, and data with errors. withholding slips. Their withholding. A portion of their
/ income is less visible to the income stream is verified by a
tax authority. third party.

The Key Metric

CTTOR (Corporate Tax to Turnover Ratio): Defined as| Income Tax Payable / Annual Turnover [ Thisisthe primary
measure of tax compliance used in the study.

99



Mapping the Path to Compliance: Our Conceptual Model

Y1: Gross Profit
Margin (GPM)

Y5: Positive Fiscal

Y2: Operating Adjustment Ratio
Profit Margin (OPM)
X1: Annual Y7 Taxablc_a S v8 CTTOR
Turnover Income Ratio
Y3: Other Income
Ratio

Yé6: Negative Fiscal
Adjustment Ratio

Y4: Other Expense
Ratio

This model allows us to trace how differences in reporting behavior at each stage—from gross
profit to fiscal adjustments—ultimately impact the final tax paid (CTTOR).
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The Top-Line Finding: The Compliance Gap is
Consistent and Significant

Gap Persists Over Time (2014-2019) Gap Exists Across Firm Sizes
With IR Without IR With IR Without IR
.0200
0125
0100 0150
(a4 o
E Q04 I-Q- 0100
O 0050 (@)
.0050
.0025
.0000
FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 5Bsd. 10Bs.d. 25Bs.d. 50Bs.d. 100Bs.d. 500Bs.d. >1T

10B 25B 50B 100B  500B 1T

The higher tax compliance of the Information Reporting group is not a one-time
effect or limited to a specific firm size. It is a stable and widespread phenomenon.

The effect size for the difference in CTTOR is large (Cohen’s d = 0.689).
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Clue #1: The Story Begins with Operating Expenses

While Gross Profit Margins are nearly identical, a significant gap
emerges at the Operating Profit level.

Estimated Marginal Means of Gross Profit Margin Estimated Marginal Means of Operating Profit Margin
(by turnover) (by turnover)

With IR Without IR With IR Without IR

w
o
=)
@

(=]
<
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=)
s

%)
o

Estimated Marginal Means
5

Estimated Marginal Means
K

o
a

o
w

(=3
o

o
S

o

W
o
—

S
8

5Bsd. 10Bsd. 25Bsd. 50Bs.d. 100Bs.d. 500Bsd. >1T 5Bsd. 10Bsd. 25Bsd. 50Bsd. 100Bs.d. 500Bsd. >1T
10B 258 508 1008 5008 1T 10B 258 508 1008 500B 1T

Sales turnover category Sales turnover category

This divergence suggests that firms without third-party visibility may be overstating operating expenses
to reduce their taxable income. The ‘With IR’ group reports a 70% higher OPM on average.
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Clue #2: Behavioral Differences in Reporting Side-Business
Activity

Firms with IR report a 40% higher ‘Other Income Ratio’ on
average (0.0141 vs 0.0097). This suggests compliance is
higher when non-core income is more detectable.

.025

.020

015

.010

.005

Estimaled Marginal Means

.000

Firms with Information Reporting declare more ‘Other Income’
and less ‘Other Expense’ relative to turnover.

Other income ratio by turnover Other expense ratio by turnover
0.038
dozz 0028 i .04
=
] 0.030
oorss 0.017 0.022 g 03 0.029
: 0.018 ©
(= 021 0.027
0012 0013 Wi S 0019 2 0.026
0.014 o .02 0.016 0.022
Without IR E 0.019
0.010 @ 0.011 1
0.009 E o1 e 0.015
£ 0.010
w
w
.00
5Bs.d. 10Bs.d. 25Bs.d. 50Bs.d. 100Bs.d. >1T 5Bsd. 10Bs.d. 25Bs.d. 50Bs.d. 100Bs.d.500Bs.d. >1T
10B 25B 50B 1008 500B 108 25B 50B 1008 500B 1T
Sales turnover category (IDR) Sales turnover category (IDR)

These patterns suggest strategic reporting choices in line items not subject to third-party verification.

Conversely, firms without IR report a slightly higher ‘Other
Expense Ratio’ (0.0163 vs 0.0156), potentially exploiting this
less visible line item to claim additional deductions.

With IR
Without IR
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Clue #3: The Critical Role of Fiscal Adjustments

Firms with Information Reporting make significantly larger positive fiscal
adjustments, indicating more rigorous alighment of book income with tax rules.

Estimated Marginal Means of Positive fiscal adj. ratio (by fiscal year)

025
2 _ 50% higher Positive
g WiIR Fiscal Adjustment Ratio
[ on average (0.0206 vs
& 015 Without IR 0.0137)
2 00
‘é Medium-large effect size
& 005 (Cohen's d = 0.334).

.000

FY 2014 FY 2015 FY 2016 FY 2017 FY 2018 FY 2019
Fiscal Year

This suggests the ‘With IR’ group is more likely to correct for non-deductible expenses, a key
indicator of sophisticated and deliberate tax compliance.
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Synthesizing the Evidence: A Tale of Two Taxpayers

O

The Taxpayer WITHOUT
Information Reporting

Behavioral Profile
« Starts with similar GPM.

+ Reports significantly lower Operating
Profit Margin.

* Reports less Other Income.
* Reports slightly more Other Expenses.
« Makes fewer Positive Fiscal Adjustments.

Outcome: Low Tax Compliance
(CTTOR = 0.43%)

The Taxpayer WITH
Information Reporting

Behavioral Profile

Starts with similar GPM.

Reports significantly higher Operating
Profit Margin.

Reports more Other Income.
Reports slightly less Other Expenses.
Makes more Positive Fiscal Adjustments.

Outcome: High Tax Compliance
(CTTOR =1.31%)
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Visualizing the Behavioral Pathways: A Two-Group Analysis

’ Note the much stronger positive )
relationship for the IR group (0.104 vs
0.007). They are more likely to correct

| their gross income. :
With Information Reporting -~ /\\ Without Information Reporting
s~ p ~ R A
G106 (510 4 - P " Acritical difference: The \};,\_ 0,007 (3.36) S
o 100 & e relationship is negative for o) I AR
margin : the IR group (-0.050) but margin i
0.046 (25.29) | positive for the non-IR group = 0.038 (19.18)
— i T
; ‘ 0.050(-2687) LeGE===—== (0.125). This suggests IR : e 0\ 0.125(63.68)
0.181(66.72) [ ( y firms report expenses more | (66.72) Mo ine ™)
profit -0022(-1181) \  accurately upfront. profit A9 2555
margin l e : margin
-0.031(-16.34)  0.051 (28.18) 018((,232.67) -0006(-299)  0.035(17.82) 0.531 (316.49)
Annual Taxable Aarel Taxable
turnover income >| CTTOR (%) turnover income T CTTOR (%)
0.027 (14.26) -0.065 (-35.20) [atio 0.028 (14.24) 0.029 (14.52) e \'\‘\
Other T Other T [\
income income 1 \\
ratio 0.019(10.14) ratio 0006(301) |1
0.050 (26.72) X 0064 (3222) —= ] 0.119 (60.61) p
0.126 (68.21) g N P 0.009 (4.42) ol ‘
Other Negata | "\ 7\ Other Negative || 1
expense fiscal ad). o P 4 expense fiscaladj. || The final
i -0.116 (63.90) T P o 0.035(17.89) ratio conversion to
. o~ = tax paid is
(/ . 3 ) much stronger
' Another inversion: The relationship and more
is negative for the IR group (-0.065) ' direct for the IR
but positive for the non-IR group group (0.918
(0.029), showing different reporting vs 0.531).
\ strategies for side income. 1 )
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The Verdict: Information Reporting is a
Powerful Driver of Tax Compliance

1. Information Reporting Works - Firms subject to third-party information
reporting pay relative to their turnover than firms without it.

2. The Effect is Behavioral - The compliance gap is not driven by core business
profitability (GPM), but by significant differences in the reporting of operating
expenses, other income, and book-to-tax fiscal adjustments.

3. Visibility Matters - Increased income detectability compels firms to report
more accurately across multiple line items, not just the one directly subject to
reporting. This supports the “sentinel effect” of third-party data.

4. A Plausible Mechanism - Firms with IR are more likely to positively correct
their gross income (GPM -> Fiscal Adj.) and report expenses more accurately
upfront, leading to a higher taxable income base.
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Policy Implications: Strengthening the

Third-Party Ecosystem

s

Expand the Coverage of Information Reporting

The strong positive effect suggests that strategically
expanding withholding tax requirements (Articles 22 & 23)
to more sectors and transaction types is an effective policy
lever.

Consider Administrative Burdens

Any expansion must be balanced against the administrative
and compliance costs for businesses, particularly for payers
who act as withholding agents.

b
—0
@%

Enhance Data Analytics Capabilities

The tax authority (DGT) must invest in its capacity for data-
matching and advanced analytics to identify discrepancies
and target enforcement resources effectively.

Utilize Alternative Third-Party Data

For firms without withholding data, developing alternative
third-party data sources (e.g., from VAT invoices) is crucial to
validate claimed costs and revenues.
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The Path Forward: Avenues for Future Research

Balance Sheet Perspective Unpacking Nuanced Relationships

How do firm assets, debt, and capital structure Further work is needed to explain the counter-

interact with information reporting to influence tax- intuitive findings from the path analysis, such as the

paying behavior? negative relationships between profitability metrics
and fiscal adjustments in the ‘With IR’ group.

Generalizability The Demand Side

Would these findings hold for different types of How do external factors like economic conditions

taxes, smaller enterprises (below the IDR 5B or industry norms influence the effectiveness of

threshold), or in other emerging economies? information reporting?

This study confirms the power of information reporting, while also opening new, detailed

questions about the precise mechanisms of corporate tax compliance.
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Predicting Firms’ Taxpaying
Behaviour With Artificial
Intelligence

Source:

Rosid, A. (2023). Artificial neural networks for predicting taxpaying behaviour of
Indonesian firms. Scientax: Jurnal Kajian limiah Perpajakan Indonesia, 4(2), 174-204.
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Summary

This research paper investigates how Artificial Neural Networks (ANN) can be utilized to
predict the taxpaying behavior of Indonesian corporations. Using more than 500,000 firm-level
records from 2014 to 2019, the study demonstrates that a Multilayer Perceptron model can
classify corporate taxpaying behavior with accuracy exceeding 92 percent, based on the
Corporate Tax Turnover Ratio (CTTOR). Crucially, the results show that compliance signals are
not uniform: revenue and expense indicators carry different predictive power depending on
firm size, implying that one-size-fits-all risk models are inefficient. The key recommendation of
the paper is therefore strategic rather than technical. The authors argue that tax
administrations should integrate machine learning models into compliance risk management
frameworks to improve targeting, prioritize high-risk firms, and reduce reliance on broad,
resource-intensive audits. By embedding advanced analytics into routine administrative
processes, enforcement can become more precise, adaptive, and cost-effective. The broader
policy message is clear: data-driven intelligence is not a replacement for enforcement, but a
force multiplier that allows tax authorities to deploy limited resources where they matter most,
strengthening compliance while lowering monitoring costs.
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Tax Revenue is a National Imperative, But Indonesia Faces a
Significant Gap

Tax-to-GDP Ratio Comparison (2019)

The National Goal: 33.8%

. : : 35% i
Taxation is essential for sustainable 30% y
development, eradisment, funding everything o 23.0% 18.7%
from infrastructure to poverty eradication. The ok
globally recognized target for a sustainable 10% N, . o -,
tax-to-GDP ratio is 15%. 2 i (i [ [

® OECD Average  Latin America é‘ Asia-Pacific Indonesia
. " Caribbean
The Indonesian Reality: N
Indonesia’s tax ratio significantly lags behind Composition of Income Tax Revenue (2017-2021)
global and regional averages, posing a 190%
challenge to its development goals. 80% - =
60% 3 ‘
Corporate Tax is Key: a0 | S290% | |3427% | | 33.25% | | 26.93% | | 28.85%
From 2017-2021, corporations consistently 20%
contributed the largest portion of income tax 0%
. 2017 2018 2019 2020 2021
revenue, ranging from \ Eaeiyanr
[ Article 21 [ Article 25 Individuals [ Other Non-Oil & Gas Income Tax
M Article 22 on Import [l Article 26 [T Oil & Gas Income Tax

M Article 23 [T] Article 25 Corporations
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Al Presents a New Frontier for Identifying
Complex Tax Non-Compliance

The Challenge: Traditional Methods

_an’(,)-D'é_
i

Detecting tax non-compliance is difficult due to
the complexity of tax law and the sheer volume of
returns. Traditional monitoring and examination
are resource-intensive and struggle to identify
sophisticated patterns of misreporting.

The Opportunity: Advanced Analytics

\.@ |
—_ Big Data
=

Artificial
Intelligence
(ANN)

Tax authorities possess massive
administrative datasets that hold
untapped insights. Artificial Neural
Networks (ANN) are powerful tools
that excel at identifying complex,
non-linear patterns that
conventional methods often miss.

The Goal

To employ an ANN model

to predict firms' taxpaying

behavior and discover the

key determinants driving it,

moving towards a more

efficient, evidence-based
approach to tax
administration.
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From Linear Models to Adaptive Learning: A

New Approach to a Complex Problem

Traditional
Statistical Models

e Often rely on linear
assumptions.

e Can struggle to
capture complex,
non-linear
relationships and
interactions within
large datasets.

Linear Model

A 4

Neural Network

Input

Layer Hidden

‘ Layer Output
N2 b Layer

‘ » Out,
e ow
v ;‘ > Out,,

Artificial Neural
Networks (ANN)

e A non-parametric,
adaptive learning tool
that excels at pattern
identification.

e |deal for “random, ill-
defined problems,
highly non-linear, with
many distinct and
complex variables” —

a perfect match for
financial and
behavioral data.
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Step 1: Building the Foundation with Rich
Administrative Data

Data Source . The Key Metric (CTTOR
> ° y (CTTOR)
— A massive dataset of . Corporate Tax to Turnover Ratio (CTTOR):

u-’ anonymous, firm-level corporate tax TTS A practical measure used by the

records. Spanning six fiscal years . Indonesian tax authority, calculated as

(2014-2019) prior to the COVID-19 e, (Income Tax Payable / Annual Turnover).

pandemic.

The Key Metric (CTTOR) The Target Categories

Corporate Tax to Turnover Ratio Thet three distinct taxpaying behavior

groups based on CTTOR:

(CTTOR): A practical measure used by

the Indonesian tax authority, calculated .

as (Income Tax Payable / Annual l Low CTTOR (< 0.59%)

Annual Turnover). * Moderate CTTOR (0.59% to 1.19%)
e High CTTOR (> 1.19%)
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Step 1: Building the Model on a Massive Administrative Dataset

Data Source: Anonymous corporate tax records from Indonesia’s Directorate General of Taxes.
Scope: 538,254 usable firm-level tax records across six fiscal years (2014-2019).

Input Variables (Predictors)

ool

Gross Profit
Margin (GPM)
Ratio of gross profit
to net sales.

49
Positive Fiscal

Adjustment Ratio
(PFAR)
Ratio of positive fiscal

adjustments to net
commercial profit.

A7
Operating Profit
Margin (OPM)
Ratio of operating

income to net
sales.

o

Negative Fiscal
Adjustment Ratio
(NFAR)

Ratio of negative fiscal

adjustments to net
commercial profit.

®

Other Income
Ratio (OIR)
Ratio of other

income to net
sales.

5

Type of Annual Tax
Return (Nil,

Underpaid, Overpaid)

Categorical variable
indicating the final tax
status.

Other Expense
Ratio (OER)

Ratio of other
expenses to net

Target Variable (Output)

Corporate Tax Turnover Ratio (CTTOR)

High CTTOR:
>119%

Moderate CTTOR:
0.59% to 1.19%

Low CTTOR:
< 0.59%

A2

A measure of income
tax payable scaled by
annual turnover,
categorized into three
levels of taxpaying
behavior.
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Step 2: Identifying the Key Financial Predictors

The seven key input variables extracted from corporate annual income tax returns used to

train the model.

D\ 1. Gross Profit Margin (GPM):
(Turnover - COGS) / Turnover

2. Operating Profit Margin (OPM):
(Turnover - COGS - Operating
Expenses) / Turnover

@ 3. Other Income Ratio (OIR):

Other Business Income / Turnover

4. Other Expense Ratio (OER):
Other Business Expense / Turnover

+]
=

000

5. Positive Fiscal Adjustment Ratio
(PFAR):
Positive Fiscal Adjustment / Turnover

6. Negative Fiscal Adjustment Ratio
(NFAR):
Negative Fiscal Adjustment / Turnover

7. Annual Tax Return Type:
(Categorical: Nil, Underpaid, Overpaid)
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Step 2: Segmenting Firms by Size to Capture Diverse Behaviors

Rationale: Taxpaying behavior is not monolithic. Firms of different sizes exhibit different compliance
habits. A single model would fail to capture these critical nuances, so four separate ANN models
were trained.

Medium-Large
Firms
Annual turnover Annual turnover Annual turnover greater

Small Firms Medium Firms Large Firms

from IDR 5 billion | from IDR 15 billion Annual turnover from than IDR 100 billion.

to 50 billion. IDR 50 billion to 100

to 15 billion. billion.

Segmentation Strategy: The dataset was divided into four distinct categories based on annual
turnover, following Indonesian Government Regulation No. 7 of 2021.
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Defining the Target — Quantifying Taxpaying Behaviour

The model predicts a firm’s taxpaying behavior using the Corporate Tax to Turnover Ratio (CTTOR), a
practical metric adopted from the Indonesian tax authority.

Step 2: The Classification Step 3: The Output Categories
The CTTOR value is used to place each

firm into one of three distinct categories. Low CTTOR

(<0.59%)
Step 1: The Formula
CTTOR = Income Tax Payable GOk Wale = Moderate CTTOR
~ Annual Turnover (0.59% to 1.19%)

High CTTOR
(> 1.19%)

“This classification transforms a continuous financial ratio into a clear, predictable outcome for the ANN model.”
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Step 3: Designing the Predictive Engine — The ANN Architecture

Input Layer Hidden Layers: The Processing Core Output Layer: The Prediction

Activation Function: Activation Function:

GPM

§ :/ Sigmoid Softmax
N ———rTr
7

90 % 2,
N >O Moderate CTTOR

§O High CTTOR

o
=
<

slefslsfele]e
.
:

o
&)

PFAR

NFAR

Tax Return Type

Technical Note: The model employs a backpropagation algorithm to minimize cross-entropy error, refining its predictive accuracy during training.
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Step 4: Ensuring Model Robustness Through Rigorous Training and Validation

Objective: To build a predictive model that generalizes well to new, unseen data, not one that simply
memorizes the training data (a problem known as “overfitting”).

[ @ Full Dataset (for each firm segment) ]

[ 1. Training Set (60%) ][ 2. Testing Set (20%)

Used to train the model. The network Used during training to monitor 3. Holdout Set (20%)
learns the patterns and adjusts its internal performance on unseen data and prevent
weights based on this data. overtraining. The model does not learn
from this data. A completely independent set of data, used

for the ultimate, unbiased evaluation of the
final model's predictive accuracy.

Key Result: The low cross-entropy error values for the testing samples relative to the training samples
confirmed that no overfitting occurred.
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Performance Analysis Confirms a ‘Very Accurate’

Classification Model

Technical Validation: A Receiver Operating
Characteristic (ROC) curve analysis evaluates the
model's ability to distinguish between the CTTOR
categories.

What the ROC Curve Shows: The curve plots the
true positive rate (Sensitivity) against the false
positive rate (1-Specificity). A curve bowing
towards the top-left corner indicates high
predictive power.

The Key Metric: Area Under the Curve (AUC):
Measures the area under the ROC curve. 1.0 is a
perfect model; 0.5 is a random guess.

Result: The models demonstrated outstanding
performance, with AUC values ranging from

0.941 to 0.988, a range classified as "very
accurate".
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Pinpointing Accuracy: How the Model Classifies Low,
Moderate, and High Behavior

* High Precision for Extremes: The model is
exceptionally effective at correctly identifying
firms in the ‘Low CTTOR’ and ‘High CTTOR’ Low
categories, often with over 95% accuracy.

* Strong Performance for Ambiguity: It remains
highly effective for the more ambiguous
‘Moderate CTTOR’ category, with accuracy rates
typically between 72% and 84%.

<1%

Moderate  10-14% [@BAVY  10-14%

Actual Category

Key Insight: The model demonstrates robust High <1% >95%
performance across all categories, with

particular strength in identifying the highest
and lowest compliance behaviors. low Moderats High

Predicted Category
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Discovery: Predictors of Taxpaying Behavior Vary
Significantly by Firm Size

The ANN models reveal that different financial metrics are important for predicting tax behavior in
different firm segments. This heterogeneity is crucial for targeted compliance strategies.

Small Firms (IDR 5B-15B)

Top Predictors:

1. Positive Fiscal Adjustment Ratio (PFAR) (100%)

2. Other Income Ratio (OIR) (76.1%)
3. Operating Profit Margin (OPM)

Independent Variable Importance

POSFIS_AD]_RATIO
OTHER_INC_RATIO
OPM
OTHER_EXP_RATIO
NEGFIS_AD)_RATIO
TAXRETURN_TYPE
GPM

40% 60% 80%
Normalized Importance

0% 20%

100%

Medium Firms (IDR 15B-50B)

Top Predictors:

1. Negative Fiscal Adjustment Ratio (NFAR) (100%)
2. Positive Fiscal Adjustment Ratio (PFAR) (99.4%)

3. Other Income Ratio (OIR) (99.3%)

Independent Variable Importance

NEGFIS_ADJ_RATIO
POSFIS_ADJ_RATIO
OTHER_INC_RATIO
OPM
OTHER_EXP_RATIO
TAXRETURN_TYPE
GPM

40% 60% 80%
Normalized Importance

0% 20%

Interpretation: For smaller firms, fiscal adjustments and other sources of income are the most
significant indicators of their final tax payment behavior.

100%
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For Larger Corporations, the Predictive Focus Shifts to Expenses and Profitability

The predictive patterns for larger firms are remarkably similar to each other, but distinct from their smaller
counterparts.

Medium-Large Firms (IDR 50B-100B) Large Firms (> IDR 100B)
Top Predictors: Top Predictors:
1. Other Business Expense Ratio (OER) (100%) 1. Other Business Expense Ratio (OER) (100%)
2. Negative Fiscal Adjustment Ratio (NFAR) (93.0%) 2. Operating Profit Margin (OPM) (93.9%)
3. Operating Profit Margin (OPM) 3. Negative Fiscal Adjustment Ratio (NFAR) (91.9%)
Independent Variable Importance Independent Variable Importance
OTHER_EXP_RATIO 100%  OTHER_EXP_RATIO 100%
NEGFIS_ADJ_RATIO 93.0% OPM 93.9%
OPM | NEGFIS_ADJ_RATIO 91.9%
OTHERINCRATIO [ 1] OTHER_INC_RATIO ]
POSFIS_ADJ_RATIO [ | POSFISADJRATIO [ ]
TAXRETURN_TYPE [ ] TAXRETURN_TYPE ||
GPM | GPM ]
0% 20%  40%  60%  80%  100% 0% 20%  40%  60%  80%  100%
Normalized Importance Normalized Importance

Interpretation: For larger corporations, potential areas of misreporting shift from income streams to expenses and
profitability calculations, over which they may have more control.
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A Tale of Two Taxpayers: Predictors Differ Significantly by Firm Size

Small & Medium Firms
(Annual Turnover < IDR 50 Billion)

Primary Drivers are Income-Related:

1. Positive Fiscal
Adjustment Ratio (PFAR)

2. Other Income Ratio (OIR)

3. Operating Profit Margin
(OPM)

Large Firms
(Annual Turnover > IDR 100 Billion)

Primary Drivers are Expense &
Adjustment-Related:

1. Other Expense Ratio
(OER)

2. Operating Profit Margin
P A

3. Negative Fiscal
Adjustment Ratio (NFAR)

Smaller firms’ tax behavior is more strongly predicted by income-related reporting, while larger firms’
behavior is more closely tied to the reporting of expenses and complex fiscal adjustments.
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From Predictors to Actionable Intelligence for Tax Administration

The identified predictors can be mapped directly to specific sections of the corporate
tax return (Form 1771-l), creating a data-driven guide for compliance risk management.

: : Potential Areas of Misreporting
Firm Category Top Predictors (Form 1771-1)

Part 5 (Positive Fiscal Adjustment), Part 1e

Small & Medium PFAR, OIR, OPM (Other Business Income), Part 1c (Operating
Expense)

Part 1f (Other Business Expense), Part 1c

Large OER, OPM, NFAR (Operating Expense), Part 6e (Negative Fiscal
Adjustment)

**Strategic Implication** This enables tax authorities to shift from broad audits to targeted,
evidence-based inquiries focused on the most relevant risk areas for each firm segment.
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Summary: Mapping Predictors to Potential Areas of Misreporting

This table synthesizes the model's accuracy, the most influential predictors, and the corresponding “areas of
concern” within the corporate annual income tax return for each firm category.

Firm Category Accuracy Rate Brominant Bradictors Areas of Concern
(Turnover) (Holdout) (Annual Tax Return Form)
» OPM » Part 1c (Operating Expense)
Small (IDR 5B-15B) e OIR  Part 1e (Other Business Income)
* PFAR  Part 5 (Positive Fiscal Adjustment)
e OIR  Part 1e (Other Business Income)
Medium (IDR 15B-50B) e PFAR e Part 5m (Positive Fiscal Adj.)

* NFAR  Part 6e (Negative Fiscal Adj.)
freg  OPM * Part 1c (Operating Expense)
?IdI)chlhgcr)nB—%lgg) e OER e Part 1e (Other Business Expense)

 NFAR » Part 6e (Negative Fiscal Adj.)

« OPM * Part 1c (Operating Expense)
Large (> IDR 100B)  OER  Part 1e (Other Business Expense)

e NFAR  Part 6e (Negative Fiscal Adj.)
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Key Takeaways and Contributions to the Field

Al is a Powerful Tool
for Tax Administration

This study demonstrates that
ANN models can predict firm
taxpaying behaviour in
Indonesia with over 92%
accuracy, validating the
application of machine
learning for complex
compliance tasks.

Taxpaying Behaviour
is Heterogeneous

The most significant
predictors of tax behavior are
not universal; they vary
systematically with firm size,
demanding a segmented
approach to compliance
management.

The Model Provides
Actionable
Intelligence

The findings offer a direct,
evidence-based method for
identifying potential areas of
misreporting, allowing for
more efficient and effective
tax administration.
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Practical Implications: A Blueprint for Data-Driven

Tax Administration

Key applications for the Directorate General of Taxes (DGT):

&

Enhance Compliance
Risk Management
(CRM)

Transition from traditional
risk assessment to a
predictive system that
dynamically flags high-risk
firms based on their
reported financial DNA.

A
O,

Optimize Resource
Allocation

Reduce costs associated
with extensive monitoring
and random audits by
focusing enforcement
actions on firms and tax
return items with the
highest statistical risk of
non-compliance.

o
&

Inform Policy
Development

Use data-driven insights
into corporate behavior
to design smarter, more
effective tax policies and
targeted educational
outreach.

4

Accelerate
Modernization

This study serves as a
successful proof-of-
concept for integrating Al
into DGT operations,
supporting the ambition to
become a truly data-driven
organization.
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Limitations and the Path Forward for Research

Acknowledged Limitations

e The model does not distinguish
between legal tax avoidance and illegal
tax evasion.

e The analysis is constrained to the
variables available on standard tax
returns.

e The causal relationships behind the
correlations are not explored.

Avenues for Future Research

e Incorporate additional data sources
(e.g., third-party information) to enrich
the model.

e Conduct causal inference studies to
investigate why these factors are
predictive of taxpaying behavior.

e Compare the performance of ANNs
with other machine learning
approaches, such as Support Vector
Machines or Gradient Boosting.
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When Simpler Taxes Improve
Compliance—Not Revenue

Source:
Satyadini, A., & Rosid, A. (2024). Does tax simplification motivate small businesses to be

more compliant? Evidence from a regression discontinuity in Indonesia. Bulletin of
Indonesian Economic Studies, 60(2), 217-238.
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Summary

This study shows that tax simplification in Indonesia improves how small businesses comply,
but not how much they pay. Using a regression discontinuity design, the research finds no
significant increase in tax payments, yet a clear rise in formal compliance through more
frequent reporting, fewer procedural errors, and lower administrative penalties. Crucially, the
paper emphasizes that these gains depend less on incentives and more on structural
conditions. Businesses with better internet access and closer proximity to tax offices benefit
far more from simplified rules than those facing digital or geographic constraints. The key
policy message is direct: tax simplification cannot work in isolation. Without parallel
investment in digital infrastructure and accessible public services, compliance reforms will
remain uneven and limited, regardless of how streamlined the rules appear on paper.
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Small Businesses are Economic Engines.
But Tax Compliance is a Major Hurdle.

.-

-

i~
[

Small firms generated about
61% of Indonesia’s GDP in 2019

They represent 98% of all
business entities in Indonesia

Indonesia’s Policy
Experiment:
GR 23/2018

A simplified tax scheme
designed to address these

hurdles for small businesses.

Taxation’s administrative and
compliance costs diminish
competitiveness, decrease tax
compliance and encourage
work in the informal economy
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How the Tax Simplification Program Works

Who is 6 What ] How do they
eligible? changes? [e8 comply? L=
Businesses with an A simple, final Simplified reporting.
annual turnover of less presumptive tax of 0.5% Payment stubs submitted
than Rp 4.8 Billion. on monthly turnover. via ATM or mobile
Crucially, no complex banking act as monthly
expense deductions are tax returns, removing
needed. the need for manual

filing.
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The Challenge: How to Prove the Policy Caused a
a Change in Behavior

Treatment Group
(Turnover < Rp 4.8B)

The Problem:

A simple comparison is insufficient. Firms just
below the threshold may be fundamentally
different from firms just above it for reasons
unrelated to the policy.

Control Group
(Turnover > Rp 4.8B)

‘\
The Solution:

We need a method that can isolate the policy’s
effect precisely at the eligibility cutoff. This is
the logic of Regression Discontinuity (RD).
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A Step-by-Step Guide to the RD Design

Rp 4.8B Cutoff

Step 1: The Variable & Cutoff

We plot a compliance outcome (e.g., tax
payments) against the “running
variable”—annual turnover. A sharp
policy cutoff exists at Rp 4.8 Billion.

Step 2: The Core Assumption

Firms just below the cutoff are assumed
to be nearly identical to firms just above
it in all ways, except for their eligibility
for the program.

Step 3: The Measurement

Any ‘jump’ or discontinuity in the
compliance trend right at this cutoff can
be attributed as the causal effect of the
program.

Compliance Metric

Annual Turnover
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Fueling the Analysis with Comprehensive Administrative Data

Data Source & Scope Key Compliance Metrics Measured
Source: Entity-level, de-identified data Tax Payments (log): Total tax
from Indonesia’s Directorate General of amount paid by each taxpayer.
Taxation (DGT).

Scope: All taxpayers registered in 153 small L o B Reporting: Frequency of

tax offices for the 2019-2020 tax years. AR monthly return submissions.

Penalties (log): Total
administrative penalties incurred
for issues like late filing or payment.
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Finding 1: Simplification Did Not Significantly
Increase Tax Payments

Treatment Effect (1):
0.003

S Result: Not Statistically
k] Significant
E
()
E B
§ Interpretation:
o No significant jump. The simplified program did
(o h . .
The trend in tax not, on its own, motivate
payments is continuous businesses near the
across the threshold. threshold to pay more taxes.

0
Normalised Turnover
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Finding 2: However, It Dramatically Increased
Reporting Frequency

Tax Reporting (Submissions/Year)

Significant positive
jump. Eligible firms

W ek 4 reported their taxes

much more frequently.

Normalised Turnover

Treatment Effect (7):
+2.4 submissions/year

Result: Highly Significant
(p < 0.01)

Interpretation:

Simplifying the process by
allowing payment stubs as
returns was highly effective
in boosting formal reporting
compliance.
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Finding 3: The Program Also Led to a Sharp
Reduction in Penalties

Penalties (log)

Significant negative
jump. Eligible firms
incurred substantially
fewer penalties.

0
Normalised Turnover

Treatment Effect (1):
-0.44 (in log points)

Result: Highly Significant
(p < 0.01)

Interpretation:

Easier compliance directly
translated into fewer
mistakes and late filings,
reducing the penalty burden
on small businesses.

141



Confidence Check: Robustness Tests Confirm
the RD Design'’s Validity

Manipulation Test

I\

Did firms deliberately
misreport turnover to get
into the program?

No. The density of firms is
smooth across the cutoff
(p=0.84).

Placebo Tests

Do we see effects at “fake”
cutoffs where none should
exist?

No. No significant effects
were found at placebo
thresholds (e.g., Rp 3.8B or
Rp 5.8B).

Covariate Balance

Are firms just above and
below the cutoff similar in
other characteristics?

Yes. Key characteristics like

business sector and
location are well-balanced.
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Not All Businesses Benefited Equally: Location and
Internet Access Matter

Effect on Tax Payments by Location Effect on Tax Payments by Internet Access
**Small, statistically ~ **Small, statistically
Near (<5km) 1 : significant increase Decent Access 1 significant increase
(p=0.04) (p=0.03)
Far (>5km)q | | **No significant effect Poor Accessq | | **No significant effect
0 0
Treatment Effect (Tax Payments) Treatment Effect (Tax Payments)

Key Takeaway: The program'’s positive impact on tax payments is only observable for
businesses with better access to administrative support and digital infrastructure.
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Explaining the Nuanced Results:
Theory and Behavior

Why was there no average effect Why was there a strong effect

on payments? on reporting?

Q_T_é Rational Choice: For many, the Prospect Theory: Taxpayers are
expected utility of under-reporting loss-averse. The certainty of avoiding
may still outweigh the simplified penalties (a loss) is a stronger
rate, consistent with models by motivator than the potential for a
Allingham & Sandmao. slightly lower tax bill (a gain).

fiZZ? ‘Hidden’ Administrative Costs: For b Lowering the Bar: The program
remote firms or those with poor dramatically lowered the cost and
internet, the benefits of effort of procedural compliance,
simplification may be negated by making it the path of least
practical hurdles. resistance.
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The Verdict on Indonesia’s Tax Simplification Program

Ineffective on Tax Payments

‘|) On average, simplification alone does not compel small
businesses to pay more tax.

Highly Effective on Procedural Compliance

It is a powerful tool for bringing businesses into the formal
system by making reporting and filing dramatically easier.

Effectiveness is Conditional
The program’s success, particularly for payments, depends heavily

on non-tax factors like digital infrastructure and access to support.
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From Evidence to Action: Designing Smarter Tax Policy

x@, Recommendation 1: Don't Just Simplify, Support.

@ Tax simplification policies must be paired with investments in digital
infrastructure and accessible administrative support, especially for remote

and rural businesses.

Recommendation 2: Focus on the ‘On-Ramp’.

~= View simplification as a powerful first step for formalization and
( improving reporting. Use it to build the tax base before focusing on
maximizing payment compliance.

Recommendation 3: Segment the Strategy.

A one-size-fits-all approach is insufficient. Differentiate strategies for
digitally-connected versus remote businesses to unlock the program’s full
potential.
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How Indonesian Businesses Navigated
the COVID-19 Economic Shock

Source:

Rosid, A., Sanjaya, T. B., & Ardin, G. (2022). The economic impact of the COVID-19
pandemic on businesses: The case of Indonesia. Jurnal Anggaran dan Keuangan Negara
Indonesia, 4(1), 87-110.
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Summary

This study examines the unprecedented economic disruption faced by Indonesian firms during
the COVID-19 pandemic using survey data from more than 12,000 respondents. The findings
reveal sharp declines in sales, production capacity, and overall business performance across
most sectors, yet firms with an export orientation proved notably more resilient than those
focused solely on domestic markets. Moving beyond descriptive analysis, the research employs
correspondence analysis to link specific operational constraints and labor adjustment strategies
to firms’ annual turnover and geographic location. The results show that business responses to
the crisis varied systematically across regions and sectors, shaping how companies adapted
their marketing practices and workforce management to survive. Overall, the study provides a
detailed empirical map of firm-level adaptation during the pandemic and offers valuable insights
for designing targeted recovery and resilience policies in the aftermath of large-scale economic
shocks.

148 Research Summary February 2026



Unpacking the Economic Disruption:
The Study’s Three Core Questions

The Impact

What were the specific
economic impacts on
Indonesian businesses?
(Covering sales, expenses,
operational capacity,
difficulties, and status).

The Firm

How did challenges and
strategic responses vary by
a firm’s annual turnover?

The Location

How did these challenges
and strategies differ based
on a business’s
geographical location
within Indonesia?
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A Robust Foundation: Surveying the
Indonesian Business Landscape

000
)

12,361

businesses surveyed.

July-Aug 2020

data collection period,
capturing the initial, acute
phase of the crisis.

Wit

Nationwide

geographic scope, with 70%
of firms in Java, 13% in
Sumatra, and 17% across
other regions.

Formal Economy

target population, focusing on
businesses registered in the
tax administration system.
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A Four-Step Journey Through the Data

1
Quantifying the Initial Shock

An examination of the immediate impact on sales and operating expenses.

. 2 \
Assessing the Operational Fallout
Alook at the resulting business difficulties and changes in operational status.
¥
- 3 N
Analyzing Strategic Responses
4 An overview of the sales and labor strategies firms employed to survive.
v
r 4 \
Uncovering Deeper Patterns
A correspondence analysis revealing how impacts varied by firm size and location. i
.
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A Seismic Shock: 86% of Businesses Suffered a Drop
in Sales, with Local-Market Firms Hit Hardest

Change in Sales by Market Orientation
50%

44%

o 41% of local-
. market firms
:g 234 229%22% 2% 500 00 firms Saw SaleS
8 20%
8 plummet by

10% over 50%.

0%

Decrease >50% Decrease 25-50% Decrease <25% Stable Increase < 25%
M Local M Local &Export Export

Key Insight:: Export-oriented firms demonstrated greater resilience. Only 30% of export firms experienced a >50%
sales drop, and a significant 19% reported sales increases of up to 25%, compared to less than 5% of local firms.
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The Squeeze: Operating Expenses Remained
Stubbornly High, Intensifying Financial Pressure

Change in Operating Expenses S A L E S

40%

30%

Percent of Firms
N
o
X

10%

COSTS

0%
Decrease Decrease Decrease Stable Increase Increase Increase
>50% 25-50% <25% <25% 25-50% >50%
B Lokal

Key Insight: While 86% of firms saw sales decline, a combined 62% reported that operating
expenses remained stable (31%) or increased (31%). This stark mismatch between revenue and
costs created a critical cash flow crisis for a majority of businesses.
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The Primary Casualty: Over 50% of Businesses Cited a
Sharp Decline in Demand as Their Greatest Challenge

Greatest Operational Challenges Faced by Firms

Decreased demand 50%

Difficulty paying operational costs 17%
Difficulty paying salaries/wages
Difficulty paying installments
Increased operational costs

Difficulty sourcing raw materials

Product distribution issues

0% 10% 20% 30% 40% 50% 60%
Percent of Firms

Key Insight: Other operational challenges such as paying expenses (17%), paying salaries (8%), and sourcing raw
materials (4%) were significant, but they were dwarfed by the primary problem: customers were not buying.
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Hitting the Brakes: 62% of Firms Responded by
Reducing Production or Service Hours

— Closed Permanently <1%

Operating Normally

Closed Temporarily »y

Closed Permanently - <1%

620/ Reduced Production /
0 Service Hours

Key Insight: The dominant initial response was to scale back operations. A further 7% closed temporarily. Notably,
at this early stage of the crisis, very few (<0.5%) had closed permanently, indicating a ‘wait-and-see’ approach.
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Pivoting to Survive: A Split Between Active
Strategy and Inertia

33% Sought New Markets to Survive

40%

33%

30% 28%

20%

10%

0%
Sought new No specific
markets strategy

28% reported No
Specific Strategy.

14%

Price
discounts

13%

Product
adjustment

53% Maintained Staffing Levels

60%

53%

50%

24% resorted to

40%
temporary layoffs.

30%
24%

20%

10%

H =
po

Maintained Temporary  Unpaidleave Layoffs <20%
staffing layoffs
(Normal) (Merumahkan)

10%

0%
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Firm Size Dictated the Crisis: Liquidity for
the Small, Supply Chains for the Large

Dimension 2

o
o

Largest firms (>Rp 100 billion
turnover) were most
concerned with raw material
shortages, indicating acute
supply chain vulnerabilities.

0.5

o
o

st plISi prodle Mid-sized firms felt the demand drop

O most acutely, clustering closest to
O 25M - 50M ‘Decreased demand'.
50M - 100M

Penurunan permintaan—l— M - 1M

10M - 25MO

Kenaikan biaya oper:

Kesulitan membayar bunga...

Smallest firms (<Rp 5 billion
turnover) were plagued by
liquidity issues: difficulty
paying operational costs, loan
installments, and salaries.

>100M

<5
Kesulitan membayarj-
Kesulitan membayar
Kesulitan bahan baku

-hdak ada kendala lu

-1.0 -0.5 0.0 0.5

Dimension 1
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Small Firms Lacked Strategy & Shed Staff; Large
Firms Adjusted Products & Retained Talent

Sales Strategies by Firm Size

10 Tidak

strategi khusus

05 <5M

. 10M - 25M

o

ada Smallest firms were

most likely to have no
specific sales strategy.

Pangsa pasar
baru
5 B Penjualan konsinyasi

B Potongan harga

Dimension 2
Source Serif Pro Regular

5M-10M ‘

25M - 50M

o
(2]

Penyesuaian
produk

-1.0 |
-10 -0.5

0.0

[l Bonus pembelian

Diversifikasi
produk

>100M

Largest firms were
more likely to respond
by adjusting their
products.

05 10

Dimension1
Source Serif Pro Regular

Dimension 2
Source Serif Pro Regular

10

o
3]

O
o

-10

Labor Strategies by Firm Size

<5M

sementara

‘Penghentian
A

PHK>50%

Cuti tanpa gaji

Smallest firms resorted to the
most drastic labor measures,
including temporary and
large-scale layoffs.

25M-SOM 1 _100M

@
, @

-10

Tetap/Normal ‘
10M - 25M
A

-0.5

A
A

PHK>50%

',

PHK 20% - 50% >100M

Largest firms, when

A

PHK <20%

0.0

making cuts, were more
measured, typically laying
off fewer than 20% of staff.

0.5 1.0

Dimension 1
Source Serif Pro Regular
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The Geographic Divide: Java’s Demand
Shock vs. Bali’s Tourism Collapse

4 -
2 -
IV
c
kel
2 0-
o}
E
()]
Tourism-dependent regions -1+
were forced to compete on
price, with firms strongly
associated with strategies like
“Price Discounts” and
“Purchase Bonuses". D4

Diversifikasi produk
Jawa
Pangsa pasar baru .Distribusi produk

Penurunan permintaan

Sumatra
Kalimantan e @ Sulawesi
e ] Tidak ada strategi
5 khusus
Penyesuaian produk
N Papua @
Maluku

Penjualan konsinyasi

Bali - Nusa Tenggara.

f Potongan harga
Bonus pembelian

-2 k! 0 1 2
Dimension 1

-

Firmsin Java, the economic
heartland, were most likely to
report "Decreased Demand”
and "Product

Distribution" issues. Their
primary response was "Market
Expansion” and "Product
Diversification”.

Firms in these regions were
most strongly associated with
having "No Specific Sales
Strategy”, suggesting
different market dynamics or
agreater degree of

strategic inertia.
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Three Critical Insights on Business
Resilience in a Crisis

1. The Liquidity
Trap

The crisis was defined by a
scissor effect of
plummeting revenue
against stable or rising
costs. This created a critical
liquidity trap that
disproportionately affected
smaller firms.

2. The Demand
Epicenter

The primary driver of the
crisis was not supply chain
failure but a catastrophic
drop in consumer demand,
reported as the top
challenge by over 50%

of businesses.

3. Heterogeneity
is Key

A firm’s size and location
were the most powerful
predictors of the challenges
it faced and the strategies it
could employ. A one-size-
fits-all policy response
would have been ineffective.
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Policy Implications and Avenues for
Future Research

For Policymakers

Emphasizes the need for data-driven, targeted support: liquidity assistance for SMEs,
demand-stimulus for regions like Java, and sector-specific aid for tourism-dependent areas.
Highlights the importance of a policy mix including both fiscal and non-fiscal incentives
(e.g., capital assistance, loan repayment relief).

For Researchers

Suggests expanding the study to the informal sector (businesses outside the tax system).
Proposes adding variables like firm age and capital structure to future analyses.
Recommends future studies focus on explaining causality, particularly the effectiveness of
government stimulus policies.
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Digital Resilience: How Technology
and Tax Incentives Helped Firms
Survive COVID-19

Source:

Rosid, A., Nugroho, A. P, & Bachriansyah, B. I. (2022). The performance of Indonesian
businesses during Covid-19 pandemic: Do technological dependence and tax incentives
matter? (Working Paper Series 22-03).
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Summary

This study examines how digital readiness and government tax incentives shaped the
resilience of 12,361 Indonesian businesses during the COVID-19 pandemic. Using survey data
combined with ANOVA and regression analysis, the authors compare sales and profit
trajectories across firms with varying levels of technological integration. The findings are clear
and policy-relevant: businesses with high dependence on digital technologies experienced
significantly smaller economic losses than less digitized firms. In parallel, the use of tax
incentives played a meaningful role in cushioning the shock, with beneficiary firms showing
stronger performance during the crisis period. Importantly, the results suggest that technology
and fiscal support operate as complementary buffers rather than substitutes. Based on this
evidence, the paper recommends that the Indonesian government view digital infrastructure
expansion and technology adoption not merely as long-term development goals, but as core
elements of economic resilience policy. Beyond Indonesia, the study offers a useful
benchmark for assessing how digital capacity and targeted tax relief can jointly support
business survival during systemic economic shocks in both emerging and advanced
economies.
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The COVID-19 pandemic created an unprecedented
economic shock for Indonesian businesses.

In 2020, widespread social activity restrictions
triggered severe disruptions across all sectors.
Official reports highlighted significant
economic declines.

* The province of Bali was hit hardest, with an
economic growth decline of -12.32%.

* The Accommodation and Food Service sector
was the most affected.

* In response, the Indonesian government
launched the National Economy Recovery
Program (PEN), which included a suite of tax
incentives for businesses.

* This study investigates the factors that fostered
business resilience in this challenging
environment.

Simm

Accommodation

\ -12.32% Growth

X

Food Services
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This study was guided by three fundamental
guestions about business resilience.

"

RELATIONSHIPS:

What are the relationships
between a business’s tech
dependence, its performance
(sales/profit), and the major
hindrances it faced?

v -

TECHNOLOGY EFFECT:

Do businesses with higher
technological dependence
exhibit significantly better
performance during the
pandemic?

|

INCENTIVE EFFECT:

Do businesses that utilize
government tax incentives
show significantly better
performance?
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Step 1: The analysis is built on a robust nationwide
survey of 12,361 Indonesian businesses.

July-Aug 2020
Data Collection

All Major
Business Sectors

12,361

business responses

All 34 Provinces

70% of firms in Java

All Firm Sizes

From micro-enterprises to
large corporations

This comprehensive dataset provides a reliable foundation for understanding the nationwide business landscape.
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Step 2: Business performance was measured against
technological dependence and tax incentive use.

?_i_ (1) TECHNOLOGICAL (2) TAXINCENTIVE (3) BUSINESS
o—i} DEPENDENCE UTILIZATION /\7| PERFORMANCE
6_5 (Independent Variable) (Independent Variable) (Dependent Variable)

A self-reported categorization of A binary measure based on the Measured as the change in
business operations: question: “Have your businesses Sales & Profit in Q2 2020 vs.
utilised tax incentives?” Q2 2019 on a 7-point scale,

from ‘decreasing >50%’ to
‘increasing >50%’.

No:

Nontechnology- Technology- Highl Yes: :
gy gy gnly 50 6%

based: 22% based: 57% technology-  49.4%
based: 21%
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Correspondence

Analysis (CA)

Purpose: To visually map
the associations between
categorical variables.

Used For: Exploring the
relationship between tech
dependence and the types
of business hindrances
faced.

Analysis of
Variance
(ANOVA)

Purpose: To compare the
mean performance across
different groups.

Used For: Determining if
tech-based firms and
incentive-users had
statistically different
sales/profit outcomes.

Step 3: A multi-method statistical approach ensured
comprehensive and robust findings.

OLS Multiple
Regression

Purpose: To isolate the
impact of each variable
while controlling for other
factors (e.g., size, sector).

Used For: Quantifying the
precise effect of technology
and tax incentives on
performance.
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Finding 1: Correspondence analysis reveals that tech dependence is
strongly associated with the type of hindrances businesses faced.

Non technology-based Highly technology-
€& ® based
Obtaining raw materials Increase of operational cost <—— Highly tech-based

firms’ challenges
were more logistical

and operational.
(Source Serif Pro Regular)

) Product distribution
Decrease in demand

Dimension 2

Debt payments Paying operational c
e No extraordinary hin

Paying labor costs Technology-based

@ Technological dependency
The biggest hindrance

Dimension 1

The challenges faced by businesses were qualitatively different based on their integration of technology.
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Finding 2: Businesses with higher technological dependence
experienced significantly smaller declines in sales.

Estimated Marginal Means of Impact on Sales

7 23 @ No © Yes Key Insight from ANOVA:

=

§ The sales of nontechnology-based
85 5, businesses (Mean = 2.06) were
% 5 impacted significantly more than
s g technology-based (M=2.21) or
é, . highly technology-based
g = businesses (M=2.26).

g

) - *F(2, 12,355) = 18.29, p < 0.001)

Non technology-  Technology-based Highly technology-
based based

Technology provided a measurable buffer against the economic downturn.
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Finding 3: Utilizing government tax incentives provided a
significant and positive boost to business performance.

Estimated Marginal Means of Impact on Sales

5 2.4 #lonhtec]hnolggy-bdased **Key In3|ght from ANOVA:

= == Technology-base

B P Highiy decmoloay-fased Across all levels of technology,
%E businesses utilizing tax incentives
g% 22 (Mean Sales Impact = 2.30)
Eln performed significantly better
E§ 21 than those that did not (M =

g 2.08).

o 2.0

= (F(1, 12,355) = 57,04, p < 0.001)

No Yes
Participating in tax incentives

The government'’s fiscal support measures were directly correlated with
improved business resilience.
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Finding 4: Regression analysis confirms a positive, statistically
significant impact on performance, even after controlling for other factors.

The OLS regression model isolates the effect of our key variables. Compared to nontechnology-based
firms not receiving incentives, the impact on sales performance is clear:

- i

Technology-based Highly technology-based Received Tax Incentives
$0.116 (***)  +0.129 (***)  +0.066 (***)
A significant positive effect. An even stronger positive effect. A significant positive effect.

*Note: *** indicates p < 0.01. Coefficients extracted from the full model.
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Finding 5: The model also revealed that business size, sector,
and location were crucial predictors of resilience.

SIZE SECTOR REGION
Larger firms (by annual Most Resilient: Confirming official reports,
turnover and employee Financial & Insurance, Information businesses in Bali - Nusa
count) demonstrated higher & Communication, Utilities Tenggara suffered a
resilience. (Freclricity S Gag; Wetter:SUppI). significantly greater
. negative impact compared
Hardest H,'t' , to other regions.
Accommodation & Food Service
Activities was the only sector with a

significant negative coefficient.
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The evidence points to two pillars of business resilience during
the pandemic: digital capability and government support.

1. Technology as a 2 2. Tax Incentives Worked:
Differentiator: Bus.'.ness e The fiscal support
 Higher tech Resilience provided a measurable
dependence P ——————— lifeline, improving
correlated not just ] e —— performance for
with better sales, but businesses that
also with a shift from utilized them.
existential threats .
(demand collapse) to Digital Government 3. Context is Key:
operational ones Capability Support * Resilience was not
(distribution). uniform. Firm size,

industry, and location
played critical roles in
shaping outcomes.
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The findings suggest a clear, three-step action plan for
policymakers to foster a more resilient economy.

@)

ACCELERATE DIGITAL
INFRASTRUCTURE

Prioritize investment in internet access,
speed, and bandwidth, especially in
regions with low penetration, to create
the foundation for digital adoption.
(Indonesia’s internet usage is ~54%,
compared to Malaysia's 90% and
Singapore’s 95%).

(e0e ]
INCENTIVIZE
TECHNOLOGY ADOPTION

Develop programs to encourage and
support nontechnology-based
businesses in integrating digital tools
into their operations, helping them
create new marketing channels and
expand their market shares.

/
-
~

ENHANCE AND
COMMUNICATE SUPPORT

Continue providing targeted fiscal
support like tax incentives during
crises and develop effective
communication strategies to ensure

all eligible businesses can easily access
these benefits.
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This study provides robust evidence on the roles of technology
and tax incentives, while also opening new lines of inquiry.

I

Contribution

This paper offers one of the first
detailed empirical analyses in an
emerging economy
demonstrating that technological
dependence and tax incentive
utilization were significant
drivers of business resilience
during the COVID-19 pandemic.

@

Limitations & Future Research

- The findings are correlational, not
causal. Future work is needed to
establish causality.

- How do different types of technology
adoption influence performance?

- Which specific tax incentives were
most effective?

- How do these findings compare to
other developing or developed
nations?
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Did Tax Incentives Really Help
Businesses Survive Covid-19?

Source:

Rosid, A., Bachriansyah, B. I., & Sanjaya, T. B. (2023). Assessing the efficacy of tax

incentives during the COVID-19 crisis: Survey evidence from Indonesia (Working Paper
Series 23-06).
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Summary

This research examines how tax incentives functioned as a shock absorber for Indonesian businesses
during the COVID-19 crisis. Based on perception survey data from more than 7,500 enterprises, the study
evaluates whether fiscal relief measures—such as income tax exemptions and accelerated VAT refunds—
helped firms stabilize cash flow and sustain operations amid unprecedented disruption. The findings
indicate a clear positive effect: firms that accessed tax incentives reported stronger liquidity positions and
greater operational resilience than those that did not participate. However, the benefits were uneven. Larger
firms tended to gain more from the incentives, reflecting stronger administrative capacity and awareness,
while sectors heavily exposed to mobility restrictions, particularly tourism and food services, continued to
experience severe demand-side pressures despite fiscal support. The study also highlights that limited
information and communication gaps reduced participation among eligible businesses, weakening the
overall impact of the policy. Drawing on these insights, the authors argue that tax incentives are most
effective when they are well targeted, clearly communicated, and aligned with sector-specific conditions.
For future crises, adaptive policy design and proactive outreach are essential to ensure that fiscal relief
reaches the firms that need it most and supports a faster, more inclusive economic recovery.
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The COVID-19 Pandemic Unleashed Unprecedented
Shocks on Indonesian Businesses

Demand-Side Shocks Supply-Side Shocks
h 0
Ny =
O O 0"
Virus containment measures like lockdowns and Businesses experienced significant operational
travel restrictions, combined with shifts in challenges, including constraints in the supply of
consumer preferences, led to a sharp reduction in raw materials, higher production costs,
demand for non-essential goods and services difficulties in product distribution, and
requiring physical interaction (e.g., suboptimal business capacity due to health
accommodation, restaurants, entertainment). protocols.

These simultaneous shocks severely compromised business cash adequacy and hindered overall
performance, necessitating urgent government intervention.

179



The Unprecedented Dual Shock of the COVID-19 Pandemic

The pandemic created immense challenges for businesses globally through simultaneous demand and
supply shocks.

Demand Shock Supply Shock
Virus containment measures (lockdowns, travel Businesses faced constraints in raw materials, higher
restrictions) and changes in consumer preferences led to production costs, and distribution challenges.

a sharp reduction in demand, especially for in-person
services like accommodation, restaurants, and tourism.

. Transition
Pande.mlc and Virus Outbreak Co’r\:‘t_tte_ntr?ent & Gradual, Partial, Intermittent Post-Pandemic
Containment lugation relaxation of mitigation measures
Phases in policy : Cushioning Impacts & Resilience & debt
Response Immediate response preserving capacity Recoveny management
Focus of Tax Liquidity & Income Liquidity, Solvency & : .
Policy Response Support Income Support Fiscal stimulus Revenue

Key Insight: Governments worldwide responded with massive fiscal support. In the immediate response phase, tax
policy focused squarely on providing Liquidity & Income Support to ensure business survival.
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Evaluating Indonesia's Tax Incentive
Response to Fill a Critical Research Gap

To cushion the impact of these shocks, the Indonesian government deployed fiscal support,
including four key tax incentives. This research aims to fill a “paucity of empirical research’ by
assessing their efficacy.

Identify Obstacles: To understand the heterogeneity of Contribution
business obstacles encountered across various regions, hi ot £
sectors, and scales of operation. i i kel
the first to use a

. ' large-scale,
Evaluate Efficacy: . . . e nationwide survey
To assess the perceived efficacy of the tax incentives in (over 7,500
supporting business cash adequacy and performance busines’ses) to
levels. investigate these
Propose Recommendations: ?ﬁg;g:;;ncgﬁext

To provide evidence-based policy recommendations for
designing more effective support in future crises.
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An Inquiry-Driven Framework for Evaluating Efficacy

Adopting Dunn’s (2018) criteria for policy analysis, this study investigates four central questions
to assess the efficacy of Indonesia’s COVID-19 tax incentives.

(Q_ 1. HINDRANCES (Appropriateness)

What were the most significant obstacles
faced by Indonesian businesses during the
crisis?

Ufb 2. PERCEIVED BENEFIT (Responsiveness)

How beneficial were the tax incentives
perceived to be by their users?

|~ 3. PERFORMANCE (Effectiveness)

Is there a statistical association between
incentive utilization and business
performance?

Q@ 4. LIQUIDITY (Adequacy)

Did incentive utilization correlate with
improved cash adequacy?




Primary data was collected through a large-
scale, quantitative perception survey.

GEOGRAPHIC DISTRIBUTION Samp]e Size: businesses
Scope: Representative sample covering
all

Timing: July 2021 (16 months after the
first incentives were introduced)

Sampling Method: Stratified random
sampling of strategic taxpayers,
ensuring representativeness.

Respondent Profile: Primarily high-
level decision-makers.

Directors
Managers
Business Owners
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Step 1: Descriptive & Correspondence Analysis (CA)

o To identify and map the primary business hindrances and perceived incentive benefits.
o Frequency distributions, cross-tabulations, and Correspondence Analysis to visualize
relationships between categorical variables (e.g., Hindrance vs. Sector).

¥

Step 2: Multiple Regression Analysis (OLS)

To test the association between incentive use and business performance, controlling for
other factors.
Business performance = 3, + B, (tax incentive effects) + B, (cash adequacy effects) + Controls

¥

Step 3: Analysis of Variance (ANOVA)

To compare the mean cash adequacy levels between incentive users and non-users.
Incentive Users vs. Non-Users, analyzed across different business locations.
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A Two-Part Framework Guides the Investigation
from Perception to Statistical Association

Research Objectives

l Perception Survey l

Part A: Descriptive User-Survey Analysis Part B: Multiple Regression & ANOVA
(Appropriateness & Responsiveness) (Effectiveness & Adequacy)

The Association The Association
Faced Business Perceived Benefit of Between Business Between Cash

Hindrances Tax Incentives Performance and Tax Adequacy and Tax
Incentives Incentives
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Finding 1 (Appropriateness): Incentives Targeted the Primary Business

Impediment

When asked about their most
challenging difficulty, the
majority of businesses (47%)
cited “

””

Implication: This finding confirms the
appropriateness of the government’s focus on
demand-side support and business liquidity
through tax incentives.

Sectoral Nuance:
While the demand decline was widespread, the
Accommodation and Food Service sector

The most challenging difficulty that affected business
activities during the first semester of 2021

Accommodation and food service activities
Education

Financial and insurance activities
Transportation and storage

Other service activities

Business services

Construction

Mining and quarrying

Human health and social work activities
Electricity and gas

Information and communication

Real estate activities

Agriculture

Wholesale and retail trade

Manufacturing
Water supply, sewerage, waste management,
and remediation activities

reported the highest proportion of difficulty 0% 20% 40% 60% 80% 100%

related to “Suboptimal business capacity A decrease in product demand

m The implementation of health protocols resulted in suboptimal business capacity
due to health protocols” (48%). = The high production cost

= Constraints in product distribution
Constraints in the supply of raw materials and supporting materials
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The Primary Challenge Was a Crisis of Demand

Nearly half of all
businesses (47%)
reported “a
decrease in
product demand”
as their most

significant challenge.

This was followed by
“suboptimal
business capacity”
(32%).

The Most Challenging Difficulties (First Semester 2021)

A decrease in
product demand

47%

Suboptimal business
capacity due to health
protocols

32%

High production cost

Constraints in supply
of raw materials

Constraints in product
distribution

5%
0% 10% 20% 30% 40% 50%
The impact of suboptimal capacity was highly sector-dependent, most

severely affecting Accommodation & Food Service Activities (48%).
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Finding 2 (Responsiveness): Businesses Perceived Incentives as Highly Beneficial

Across the four main tax incentives studied, the vast majority of businesses that used them found them to be valuable.

Article 21 (Wages Tax) Article 22 (Import Tax)

93% 95%

p ) D )
% of users rating it ‘Beneficial’ or ‘Very Beneficial’ % of users rating it ‘Beneficial’ or ‘Very Beneficial’
Article 25 (Income Tax Installment) Accelerated VAT Refund
95% 94%
(o) o
C D ) C b )
% of users rating it ‘Beneficial’ or ‘Very Beneficial’ % of users rating it ‘Beneficial’ or ‘Very Beneficial’

This strong positive perception indicates that the tax incentives effectively met the needs and preferences of the target groups.
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Association by Business Location

Dimension 2
o

4 -
Closely linked to @ Bali - Nusa Tenggara
Product demand
decline. .
2+ L
N Java Product Kali
g distribution LB
Al Health . ¢
I rotocols &)
p .\p
E Sumatra Sulawesi
b v Production
oY cost
Associated with Distinctl
Production cost Distinctly separate,
issues indicating a different -.._
' profile of challenges. @
& Papua - Maluku
-4 = 0 2 4
Dimension 1

Association by Annual Sales

4 -

Smaller firms

disproportionately faced

Health protocol / capacity issues.
2

supply of input

Tl 5 Billion
IDR 5 - 10 ' '
IDR 10 - 25 il >IDR 100 Billion

B IDR50-100

5. Product IDR 25 - 50
distribution : Largest firms were
gz%j:rfémn most concerned with
: Supply of input.
s 5 0 ; ;
Dimension 1
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A Deeper Dive: Larger Businesses Reported Greater Benefits

The perceived efficacy of tax incentives correlates strongly with business size. Larger businesses were more
likely to report the incentives as “Very Beneficial”.

Perceived Benefit of Article 21 (Wages Tax) Incentive by Number of Employees

Very Beneficial Beneficial mUncertain m Not Beneficial Not Utilizing

Y -

100%

80% 6.4% for 44% fqr

firms with 1 fergovgth

1 |
60% S employees.
40%
B I l l

0%
1 - 11-50 51-100 101 - 250 251-500 > 500

Number of permanent employees

Implication: This underscores the need for policymakers to develop more targeted incentives to ensure smaller
enterprises can also fully benefit.
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Improved Liquidity Was Overwhelmingly Cited as the
Most Important Benefit of Using Tax Incentives

9% Financial benefits
(e.g., liquidity)

Supporting employee
64% purchasing power
N\ = 28% Operational benefits
(e.g., raw material availability)

This finding directly confirms that the incentives addressed the core problem of
compromised cash adequacy identified at the start of the study.
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Finding 3 (Responsiveness): Overwhelming Interest in
Future Utilization Confirms Value

Key Question: We asked businesses if they would be interested in utilizing the same tax incentives again in the
future.

The Answer: A resounding “Yes”.

94% 95% 96% 94%

Article 21 (Wages Tax) Article 22 (Import Tax) Article 25 (Income Tax Accelerated VAT Refund
Instaliment)

Interest in re-utilizing Article 25 Incentive by Primary Market

Domestic Market I |

Mixed Market

Foreign Market i
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

This high degree of interest suggests the perceived utility of these incentives transcends market segment and revenue group, confirming
their fundamental value to businesses.

192



Finding 4 (Effectiveness): Incentive Use is Positively Associated with
Business Performance

Based on Ordinary Least Squares (OLS) regression analysis, controlling for size, region, and sector. (Ref: Table 4)

Positive : o
upporting Finding
(p<0.01)
Higher levels of cash
adequacy are also strongly
D= | M and significantly associated
%z@ Jl[l.ﬂﬂ with better business
N . performance. The
Receiving Tax Improved Business Goolficient increnses as cash
Incentives Performance adequacy rises, underscoring

the importance of liquidity.

Nuance

This positive, significant association holds true for businesses with domestic primary markets. For those with mixed
or international markets, the results were positive but not statistically significant, suggesting a need for further
research.
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Incentives Correlated with Stronger Cash Positions

An Analysis of Variance (ANOVA) reveals that businesses utilizing tax incentives reported a
statistically significant higher level of cash adequacy compared to non-users.

Current Adequacy of Cash Flow

2.40

2.09 Regional Nuance
2.00 1.78 This positive effect on
1-?8 liquidity was observed

across all regions except
Bali-Nusa Tenggara, where
the difference was not
statistically significant,
highlighting the policy's
limits in the most extreme
cases.

0.80
0.60
0.40
0.20
0.00

Estimated Marginal Means of
Cash Adequacy
o
o

Did Not Utilize Incentives Utilized Incentives

*F(1,7,516) = 49.345, p < 0.001*
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Finding 5 (Adequacy): Incentives Successfully
Bolstered Financial Health

Based on one-way ANOVA to compare average cash adequacy levels.

Statistically significant difference Estimated Marginal Means of Current Adequacy of Cash Flow
found between the two groups. - o
F(1,7,516) = 49.345, p < 0.0001 ) ol
é 2.20 No
Businesses using incentives reported significantly E
higher cash adequacy (Mean = 2.085). 25’ 2.00
B
Businesses NOT using incentives reported lower g 180
cash adequacy (Mean = 1.781). a

1.60|

Regional Anomaly

An important exception was the Bali-Nusa Tenggara
region, where there was no significant difference,
highlighting the extreme severity of the economic impact
on its tourism-dependent economy.

12ame|ng
eJjewng
UB|LeW)||8))
BAB[

mynjey - ended ‘
eiebbua) esny - 1jeg i

Business location
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The Positive Impact of Incentives Was Not
Universal, Revealing Important Nuances

9

Limitation 1: Market Focus Limitation 2: Regional Anomaly
For businesses with mixed (domestic & In the Bali-Nusa Tenggara region,
foreign) or exclusively overseas primary heavily reliant on tourism, there was no
markets, the positive association significant difference in cash adequacy
between incentive use and between incentive users and non-users.

business performance was not
statistically significant. This
This suggests the economic shock was so
necessitates further research into severe that the incentives were
barriers for export-oriented firms. insufficient to overcome it.
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Conclusion: A Valuable Intervention
with an Uneven Impact

»

A Vital Policy Tool

Merriweather. Tax incentives
were a vital instrument during the
crisis, showing a positive and
significant association with

both improved business
performance and liquidity.

Benefits Skewed
Towards Larger Firms

The tangible benefits were not
distributed evenly.

evenly. Larger

businesses with more employees
benefited more significantly,
suggesting a regressive effect
those with more resources were
better able to leverage the support.

9

o

High Perceived Value

Merriweather. The overwhelming
interest expressed by

businesses in re-utilizing the
incentives in the future confirms
their high perceived value and
utility intsnsity across the entire
business community.
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Tailor Incentives

Move beyond one-size-fits-all.
Design targeted incentives that cater
to the unique needs of businesses
based on their size (especially

SMEs) and sector.

Employ Behavioural

Science

Use targeted, behaviourally-informed
policy interventions to enhance
participation levels among specific,
harder-to-reach business groups.

Four Evidence-Based Recommendations
for Future Crisis Response

Amplify Communication

Develop effective and lucid
communication strategies to explain
the benefits and mechanics of tax
incentives, ensuring broader
awareness and participation.

Deepen Research

Sponsor further investigation into the
factors influencing resilience and the
specific barriers to incentive
utilization for businesses with
international market shares.
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Who Really Uses Tax Incentives—
and Can We Predict It with Al?

Source:
Rosid, A., Ardin, G., & Sanjaya, T. B. (2022). Prediksi keikutsertaan pelaku usaha dalam

pemanfaatan insentif pajak dengan Artificial Neural Network. Jurnal Ekonomi Indonesia,
11(2), 109-142.
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Summary

This study demonstrates how Artificial Neural Networks (ANN) can be used as a practical policy
tool to predict which Indonesian businesses participated in tax incentive programs during the
COVID-19 pandemic. Drawing on survey data from more than 12,000 firms, the authors develop an
ANN model that achieves around 70 percent accuracy in forecasting incentive uptake. The results
highlight three dominant predictors of participation: workforce size, annual turnover, and primary
market orientation. Robustness checks across regions show that employee headcount is the most
stable and consistent determinant nationwide, indicating that larger firms are systematically more
likely to access fiscal support than smaller enterprises. Export-oriented businesses also appear
more proactive in utilizing incentives compared to locally focused firms. The key contribution of the
paper lies in its policy relevance. By using machine learning to identify participation patterns, the
study offers a data-driven framework for designing more targeted and inclusive fiscal stimulus,
helping policymakers ensure that future tax incentives reach vulnerable and underrepresented
segments rather than being captured disproportionately by larger, better-resourced firms.
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The Problem: A Critical Gap in Pandemic Economic Relief

: S :  fi ]
The Economic Shock The Policy Response |=i,
Widespread decrease in economic activity across Five key tax incentives were introduced to
nearly all sectors in 2020. improve business liquidity and support recovery.
Businesses reported significant drops in turnover. Incentives included relief on income tax, import

tax, and accelerated VAT refunds.
Operating costs rose while layoffs increased.

A Massive Intervention with an Unclear Reach
Rp46.11 Trillion in incentives were claimed by 495,817 taxpayers in 2020.

Insight: “Despite the large value, participation was likely suboptimal, as this
represents a fraction of the 3.3 million corporate taxpayers in Indonesia.”
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Uncovering the Drivers of Incentive Uptake:

Three Core Research Questions

1.©

1. Accuracy

How accurately can an
Artificial Neural Network
(ANN) model predict the
participation status of
businesses in tax
incentives?

2. Key Factors

What are the three most
influential business
characteristics for
predicting participation?

3. Robustnhess

Are these predictive
factors consistent across
the different
geographical regions of
Indonesia?
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We employed a nine-step empirical strategy to

move from research questions to robust

conclusions.

1. Study Objectives

>| 2. Research Questions

4. Data Collection |«

|

- 3. ANN Approach

»| 5. Data Analysis |

>| 6. Robustness Tests

8. Discussion

<—>| 7. Interpretation

9. Completion
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The model is built on survey data from 12,361
businesses, capturing five core characteristics

Dataset: 12,361 responses from a national online survey of strategic taxpayers,
collected via stratified random sampling.

m & @ Bu m

Number of Annual Turnover Primary Market Nature of Main Source of
Workers Share Business Activity Supply
(Ordinal scale: 1 (Ordinal scale: (Categorical: Local, (Categorical: (Categorical:
person to >500 <Rp5 billion to Export, Mixed) Producer, Non- Domestic, Import,
people) >Rp100 billion) producer) Mixed, Services)

Dependent Variable (Target): Status of tax incentive utilization (Binary: Yes/No).
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The model uses a Multilayer Perceptron (MLP)
architecture with one hidden layer.

Input Layer
(11 Units)
Represents the 5 business

characteristics (factors
and covariates).

)

(@

W

Activation Function:

/ Hyperbolic Tangent

Predicts the binary outcome
/ (Participates / Does Not Participate).

_ @ Output Layer
: O (2 Units)

Activation Function: Softmax
Error Function: Cross-entropy

Producer Note: The hidden layer allows the ANN to emulate non-linear patterns in the data
more accurately. Without it, the model would behave like a standard linear model.
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The dataset was partitioned to build the model, prevent
overfitting, and independently validate its performance.

Training Set
60.0% 19.9% 20.1%

1. Training Set (60% / 7,415 businesses): Used to 'teach’ the model the underlying patterns between
business characteristics and incentive participation.

2. Testing Set (20% / 2,460 businesses): Used during training to fine-tune the model's parameters
and prevent 'overfitting' (memorizing the training data instead of learning general patterns).

3. Holdout Set (20% / 2,486 businesses): A completely unseen dataset, held back until the very end
to provide a final, unbiased assessment of the model's predictive accuracy on new data.
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The ANN model successfully predicts business participation with an
overall accuracy of approximately 70%.

Key Metrics

68.9%

Holdout Sample Accuracy

69.7%

Testing Sample Accuracy

Model Performance (AUC)

The Area Under the Curve (AUC) is , Which indicates
a “fairly accurate’ classification capability. This means
there is a 74% chance that the model will correctly rank a
random participating business higher than a random non-
participating one.

Visual Evidence

1

Gy
>
5
=
()]
%)
Area Under the Curve
(AUC) =0.736
0
0 1
1 - Specificity
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The number of employees, annual turnover, and primary market
share are the most powerful predictors of participation.

Number of Employees 100.0%
Annual Turnover 68.3%

Primary Market Share 36.7%

Nature of Business Activity _ 32.8%

0% 10% 20% 30%  40% 50% 60% 70% 80%  90%  100%
Normalized Importance

Main Source of Supply 12.5%
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Larger firms with greater market reach show a significantly
higher tendency to utilize tax incentives.

By Employees By Turnover By Market
100% 100% 100%
o 80% o 80% o 80% e
i % 1
o 60% o o
S 60% ---------- SN - - - - - 5 50% oo S 60%
8 AR N B B 2
G 40% G 40% G 40%
£ = 5
© ] [
o 20% & 20% 0 20%
0% 0% 0%
110 11-50 51-100 101-250251-500 >500 <Rp5B Rp5B- Rp10B- Rp25B- Rp50B->Rp100B Local Mixed Export
10B 258 50B 1008
The proportion of businesses A similar positive correlation Export-oriented businesses are
using incentives rises dramatically exists with revenue. For far more likely to participate. 83%
with firm size. For businesses businesses with annual of businesses focused purely on
with 51+ employees, participation turnover above Rp25 billion, exports used incentives,
exceeds 60%. participation exceeds 50%. compared to a much lower rate

for local-only businesses.
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The model’s findings were robustly confirmed across

Indonesia’s six major island groups.

S ' Kalimantan

(n=1,633)

Sulawesi , ¢
(n=612)

¢  Papua - Maluku

Jawa ’
(n=8,681) B ”

Bali — Nusa Tenggara
(n=573)

Robustness Test Methodology

To test for consistency, the ANN
analysis was replicated independently
on data subsets from six distinct
geographical regions.

Jawa

Sumatra

Kalimantan

Sulawesi

Bali — Nusa Tenggara
Papua - Maluku

By SN PR COR IS ot
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The number of employees consistently ranks as
the most important variable across all regions.

Jawa (n = 8,681)
Jumlah_Pekerja
Omzet_Setahun | NI
sifat_Usaha | N
Pangsa_Pasar |

Sumber_Pasckan [l

0% 25% 50% 75%
Normalized Importance

Sulawesi (n = 612)

Jumlah_Pekerja
omzet_Setahun | N
Sifat_Usaha | N
Pangsa_Pasar |

Sumber_Pasckan [N

0% 25% 50% 75%
Normalized Importance

Sumatra (n =1,633) Kalimantan (n = 706)
100%  Jumlah_Pekerja 100% Jumlah_Pekerja 100%
omzet_Setahun | omzet_Setahun | NN
sifat_Usaha | sifat_Usaha [N
Pangsa_Pasar [N Pangsa_Pasar |
Sumber_Pasokan [l Sumber_Pasokan [l
100% 0%  25%  50%  75%  100% 0% 25%  50%  75%  100%
Normalized Importance Normalized Importance
Bali - Nusa Tenggara (n = 573) Papua - Maluku (n = 156)
100%  Jumlah_Pekerja 100%  Jumlah_Pekerja 100%
omzet_Setahun |1 NEG_N omzet_Setahun | G
sifat_Usaha |GG sifat_Usaha [ NEEEEGG
Pangsa_Pasar | Pangsa_Pasar |
Sumber_Pasokan [N Sumber_Pasokan |
100% 0% 25% 50% 75% 100% 0% 25% 50% 75% 100%
Normalized Importance Normalized Importance

Key Finding: In every one of the six regional analyses, ‘Number of Employees’ emerged as the variable with the
highest Independent Variable Importance (IVI) score (Normalized Importance = 100%).

Implication: This confirms the universal predictive power of firm employment size in this specific policy context,
regardless of regional economic differences. While the ranking of secondary variables showed minor variations,
the primary predictor was homogenous nationwide.
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The model provides a data-driven framework for
segmenting businesses and targeting policy outreach

From Prediction to Action Example of a Targeted Nudge

already utilized government tax incentives

The findings allow poligymgkers to move to support their operations. Discover how
beyond broad communication to targeted you can benefit.
interventions.

Scenario: A large firm (e.g., 251-500
employees) is identified as a non-participant.

Our data shows that 8 out of 10 businesses
with a similar number of employees have

Key Takeaway: This approach can significantly increase the efficiency and effectiveness
of policy implementation, ensuring support reaches those who need it.
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Can Al Predict Who Wins Tax Disputes?
Evidence from Indonesian Tax Courts

Source:

Rosid, A., & Yulianto, I. (2023). Can we predict tax dispute outcomes? The case of
promotional expenses in Indonesia (Working Paper Series 23-11).
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Summary

This study explores whether Artificial Neural Networks (ANN) can be used to predict the
outcomes of tax disputes in Indonesia, focusing on cases involving promotional expenses.
Analyzing 164 tax court decisions from 2016 to 2019, the research uncovers a systematic
gap in how disputes are interpreted: tax auditors tend to emphasize formal and procedural
deficiencies, while judges are more likely to assess cases based on substantive and material
considerations. Building on this insight, the authors develop an ANN model that achieves an
impressive 85 percent prediction accuracy. The results show that dispute value and the legal
framing adopted by judges are the most decisive predictors of case outcomes. Beyond its
technical contribution, the paper offers a practical, data-driven framework for both
policymakers and businesses to better understand litigation risk. The central takeaway is
clear: tax dispute outcomes are shaped less by isolated technical errors and more by legal
interpretation and context—factors that advanced analytics can now help anticipate with
considerable precision.
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The Challenge: Navigating the High Stakes of
Promotional Expense Disputes

Promotional expenses are critical for business growth but are a frequent source of complex and

costly tax disputes in Indonesia.

=S
=t
Operational Ambiguity

The line between deductible
‘promotional” costs and non-
deductible expenses is often unclear,
leading to interpretation conflicts
between taxpayers and authorities.

N

i

Significant Scrutiny

Promotional expenses are one of

38 focus areas for the Directorate

General of Taxation (DGT) due to
their substantial nature and
potential for tax avoidance.

il

Economic Uncertainty

The unpredictability of dispute
outcomes creates significant legal
and financial risk for businesses,
hindering data-driven strategic
planning.
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Promotional Expenses: A High-Stakes Gray Area in Taxation

Ambiguity

/\ ‘ o Scrutiny
| Promotional Tax
Expen Compliance

Disputes

Strategic Business Investment: Promotional
expenses are fundamental for brand visibility and
customer retention, viewed as strategic
investments, not just costs.

Taxation Flashpoint: These expenses are
frequently scrutinized during tax audits due to
their substantial value and inherent ambiguities.

Inevitable Conflict: The difficulty in
differentiating deductible promotional costs from
non-deductible expenses (e.g., entertainment,
capital expenditures) makes disputes between
taxpayers and tax authorities inevitable.

Indonesian Context: The Indonesian tax authority

(DGT) has identified promotional expenses as one
of 38 key areas of focus in tax dispute evaluations.
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Our Investigation Is Guided by Two Central Questions

The Predictive Question The Explanatory Question

Which are
Network (ANN) model the most influential predictors of a tax
the final outcome of tax court decisions on court's decision, providing insight into the

To what extent can an Artificial Neural |
promotional expense disputes? dynamics of the dispute resolution process?
|
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Our Approach: From Unstructured Rulings to Predictive Insights

We designed a rigorous, two-step process to analyze 164 tax court decisions from 2016-2019.

STEP 1: CONTENT ANALYSIS

Systematically
categorize the core
arguments and legal
basis of each dispute
from the perspectives
of the taxpayer, tax
authority, and tax
judge.

STEP 2: PREDICTIVE MODELING

Develop and train an
Artificial Neural
Network (ANN) to
identify non-linear
patterns and predict
court outcomes based

on the categorized data.
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Step 1: Structuring the Data Through Content Analysis

First, we classified each dispute’s legal basis into one of four distinct categories, transforming
qualitative legal arguments into quantitative data.

Type of Dispute Classification

Dispute Type Category Description & Legal Basis

Issues with non-compliant nominative lists or failure to
withhold tax. (Based on PMK 02/2010 Art. 5 & 6)

FORMAL

Failure to create or report the nominative list with the
annual tax return. (Based on PMK 02/2010 Art. 6)

Disagreements over the definition of what constitutes a
promotional expense. (Based on PMK 02/2010 Art. 1-4)

MATERIAL Disputes over whether an expense is directly related to
generating, collecting, and maintaining income (3M).
(Based on Income Tax Law Art. 6 & 9)
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Step 2: Building the Predictive Model with an
Artificial Neural Network

We used an ANN to model the complex, non-linear relationships inherent in legal dispute resolution.

Input Layer Hi((’fg :;‘:Z:)r 1 Hi?fg :(I;gzs)rZ Output Layer Why an ANN?
@ ® e Flexibility: Does not require pre-
Correction Type ) NS ) specifying relationships between
by Tax Auditor . ’. P . ying P
& e variables.
Dispute Category by RO / ; \ o4 \
Oblection Analyst S NKAL%, L 4 @ & coutbDecision: ® Accuracy: Superior at handling
Dispute Category g/ /0 [ S ® ONY - complex and non-linear processes
by Texpayer & M@\ a Court Decision: compared to traditional statistics.
Dispute Category ' ‘ " G Rejeed
Sydices NG~ @ e Adaptive Learning: The network
o N o N\ \® structure emula’ges reasoning
(IDR) = SN \' processes to weigh evidence and
L & make a classification.

Model learns complex patterns.
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Finding 1: A Fundamental Shift in How Disputes Are Framed

Auditors focus heavily on procedural formalities, while taxpayers and judges strategically
reframe disputes around substantive, material issues during the appeal process.

Tax Auditor's Initial Correction Tax Court Judge's Final View

78%

67%

33%
22%

i

Formal Material Formal Material
(F1+F2) (M1+M2) (F1+F2) (M1 +M2)
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Revelation #1: Taxpayers Strategically Shift
from Formal to Material Arguments

While tax auditors consistently
categorize disputes as ‘Formal’
(F1, F2), taxpayers re-categorize
them as “Material” (M1, M2)
during the tax court appeal.

This suggests a strategic
adaptation, where taxpayers
align their arguments with the
known preference of tax court
judges for substantive issues.

2 Disputes initially classified
M2 as F1 by auditors were re- :
@) . M2 argued as M1 by taxpayers. Variable
M1 wwurrection type by tax auditor

@ Dispute category by judge
@ Dispute value groups

F1

&w M1 @ Dispute category by objection analyst
g — @7-62} @ Dispute category by taxpayer

Category
Count

O
Oso
O 40
0O 20
>=IDR10B
Relationship Count
® Y

'4 ——Normal[10-25]
@S r0ng|27-62
PY <IDR05B Ionglet=ca]
@ -
M1 M2 Disputes initially classified

as F2 were re-argued as
M2.
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Deeper Insight: High-Value Disputes Are Linked to

Specific Formal Corrections

Method

Correspondence analysis was used to explore the
relationship between the auditor's correction type and
the dispute value.

Key Finding
A statistically significant relationship exists between

the highest-value disputes and the 'F1' correction type.

Interpretation

Disputes valued at >= IDR 10 billion are strongly
associated with auditor corrections for
non-compliant nominative lists (F1). This suggests
auditors may focus on clear procedural errors when
dealing with large monetary amounts.

Additional Finding: Disputes arising from F1
corrections show a strong tendency to be fully won by
the taxpayer in court.

Dimension 2

Row and Column Points

Symmetrical Normalization

10 M1
IDR5 B up to < 10 B(Y)
'@ IDR1Bupto<25
o
- IDR2,5B upto <5 O
M2
0.0
<IDR0OS5 B Vv
Tr2 >=IDR10B__ Fy
IDR0OS5 upto<1B -

05 =,
1.0 Strong association between
: high-value disputes and F1
corrections.
LT 1.0 0.5 0.0 05 1.0
Dimension 1
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Finding 2: The ANN Model Predicts Tax Court Outcomes with High Accuracy

85.4%

Overall Prediction Accuracy
on the Test Dataset

Model Performance Validation

Granted (Actual) / Granted (Actual) /
Granted (Predicted) Rejected (Predicted)
Correctly predicted 100%
Gg;atz:je(d PY:;?:?;L; of “Granted" decisions 0
(37 cases).
Rejected (Actual) /| Incorrectly predicted 7 Cz;':.ic:}: gl;e;igt;cil S?Oél.'li%
Rejected (Predicted) Rejected"” decisions. (4 of 11 cases).
Rejected (Actual) / Rejected (Actual) /
Granted (Predicted) Rejected (Predicted)
ROC Curve Metric
Area Under Curve (AUC):

(This indicates an accurate classification model)

224



The Crucial Finding: What Truly Influences the Outcome?

Three factors are overwhelmingly more influential in predicting the court's decision. The initial auditor’s
correction has low predictive power, while the dispute’s value and its framing by the judge and taxpayer are
paramount.

Independent Variable Importance

Dispute Value (IDR) 100.0%
Dispute Category by Judge 83.1%

Dispute Category by Taxpayer 78.8%

Dispute Category by Tax Analyst 35.5%

Correction Type by Tax Auditor 32.0%

0% 20% 40% 60% 80% 100%

Normalized Importance
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Deeper Dive: The High-Value Formal Dispute Anomaly

There is a statistically significant pattern: tax auditors tend to apply Formal
(F1) corrections to the largest disputes, and these are the very cases that
taxpayers are most likely to win outright in court.

A strong association This same ‘F1

exists between Correction type’ is
‘Disputes 2 IDR 10 B’ strongly associated with

and the ‘F1 court decision being
"Correction type by ‘Fully granted’ to the &=
tax auditor’. taxpayer.

This suggests a systemic issue where high-value formal corrections have a low
success rate, representing a significant risk for tax authorities.
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Conclusion: Predicting Tax Disputes is
Possible, and Framing is Key

/5 High Predictive Accuracy: Artificial Neural Networks are a
@ viable tool for predicting tax court outcomes, achieving 85.4%
accuracy on the test data.

The ‘Big 3’ Predictors: Dispute outcomes are best predicted
not by the initial audit, but by 1) its monetary value, 2) the
judge’s framing of the issue, and 3) the taxpayer’s framing.

The High-Value Anomaly: Tax authorities are most likely to

ﬁ $ ) lose on their largest monetary disputes when the case is based
=t

on formal, procedural grounds (F1 corrections).
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What This Means:
Actionable Insights for Key Stakeholders

[

(""" ]

For Tax Authorities

The high reversal rate for high-
value F1 disputes signals a need
to review the methodology

and evidence standards for
these corrections.

The divergence from judicial
perspective suggests a need
for unified training on
interpreting tax rules.

&)
@)

For Taxpayers &
Practitioners

Confirms the strategic value
of re-framing disputes from
procedural to substantive
issues at the appeal stage.

Highlights that the monetary
value of a dispute significantly
shapes its trajectory and
outcome.

For Academics &
Researchers

Demonstrates the powerful
application of Artificial
Intelligence (ANN) as a
predictive tool in the legal-tax
field.

Provides a quantitative
framework for analyzing
judicial decision-making
patterns.
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Implications & Recommendations for a More Efficient System

For Tax Authorities For Taxpayers & Advisors For Future Research
¢ Re-evaluate F1 A : TN Focus on Material Al Integrate Technology:

% Eé& Corrections: Critically -L' Arguments: Strategically = = ~ Further explore Al and
assess the methodology frame appeals around the machine learning for risk
for high-value formal substance (M1, M2) of the assessment, audit
disputes, as they have a expense, as this aligns with selection, and outcome
low success rate in court. judicial preference. forecasting.

i {:(:)} * Unified Training: Bridge @ ¢ Leverage Predictive e Expand the Scope: Apply

QB the interpretative gap Insights: Use the key this methodology to other
' between auditors and predictors (value, framing) types of tax disputes and
court judges to ensure to assess the probability of jurisdictions to test the
consistent application of success and inform appeal generalizability of the
tax rules. strategies. findings.

229



Can Machine Learning Predict
Import Tax Litigation Outcomes?

Source:

Rosid, A., & Palupiningrum, N. (2025). Machine learning in tax litigation: Evidence
from Indonesian import tax disputes (Working Paper Series 09-25).
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Summary

This study examines how artificial neural networks (ANN) can be used to forecast the outcomes
of import tax disputes in Indonesia, offering a new lens on legal uncertainty in tax administration.
Using data from 452 court cases decided between 2016 and 2022, the authors develop a
predictive model that achieves accuracy exceeding 90 percent in classifying whether appeals
are granted, rejected, or declared inadmissible. The analysis reveals that two factors dominate
judicial outcomes: the monetary value of the dispute and the type of commodity involved. High-
value cases are more likely to be rejected, while disputes related to certain industrial inputs face
distinct legal hurdles tied to classification and valuation issues. Beyond prediction, the paper’s
central contribution is policy-oriented. It argues that integrating machine learning into tax
administration can enhance transparency, help authorities prioritize high-risk cases, and allocate
legal and audit resources more efficiently. More broadly, the findings suggest that data-driven
tools can support greater consistency in tax litigation, benefiting both policymakers and
businesses operating in complex import regimes.
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The High Stakes of Import Tax Disputes in Indonesia

Indonesia’s tax administration faces a significant challenge with import tax disputes,
characterized by high volume, complexity, and systemic inefficiencies.

Protracted Process: Multi-tiered
legal process prolongs resolutions.

A4

; ‘ 2. Administrative -
1. Notice of : ; . : v, 3. Tax Court 4. Supreme
Underpayment SIPSard Deliberation 7/ Appeal fé Court Appeal
(DGCE)

High Volume: ’ Systemic j Economic Impact:
Average of 105 Complexity: Financial burdens,

appeals filed Ambiguities in free r diminished tax

annually ‘ trade agreements collection, and

(2016-2022). ; and divergent undermined

\ \ interpretations. // business certainty.
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Two Core Questions Guiding Our Investigation

To address the gap in applying advanced analytics to Indonesian tax disputes, this study leverages
Artificial Neural Networks (ANNs) to provide data-driven insights. We aim to answer two

fundamental questions:

%@

Question 1 (Prediction): How accurately canan
Artificial Neural Network model predict the
outcomes of import tax dispute court decisions?

This question assesses the performance of the ANN
model in forecasting whether a tax court decision will
be favorable or unfavorable based on various input
factors.

Question 2 (Influence): What are the primary
factors that most significantly influence these
tax court decisions?

This question aims to identify and rank the most
critical variables, such as types of goods, tax types, and
legal basis, that affect the final court rulings.
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Step 1: Building the Empirical Foundation

Sourcing and Preparing a Dataset of 452 Tax Court Decisions

Data Source & Period: The analysis is based on 452 Tax
Court decisions concerning import tax disputes filed by

taxpayers between 2016 and 2022.

Collection Process:

» Decisions were extracted from the Directorate General of
Customs and Excise's (DGCE) appeal summary database.
» Each decision was cross-verified through the Tax Court

Secretariat's official website.

» Data was meticulously filtered to include only decisions
explicitly linked to Import Related Taxes (PDRI).

Outcome: The final dataset comprises 452 fully litigated
disputes, each with a formal judicial determination:

“Granted,” “Rejected,” or “Inadmissible.”

All Tax Court —
Records =’6

&

Extraction from
DGCE Database

Cross-Verification
with Official Website

452 Verified
Cases
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Step 2: Selecting the Right Analytical Tool
Employing a Multilayer Perceptron (MLP) Artificial Neural Network

Traditional Linear Models Artificial Neural Networks (ANNs)
__.:2_.____._:-:-—-"‘."7.— ..0‘ ..‘ e & Y. o.
i ] .. ......... d ® .. ‘.....0. @
Cannot effectively capture complex, Recognized for superior predictive
non-linear relationships. power in complex contexts.

» Model: Multilayer Perceptron (MLP), a predominant ANN architecture known for high predictive accuracy.

e Process: The research follows the Cross-Industry Standard Process for Data Mining (CRISP-DM)
framework, ensuring a structured and rigorous approach.

o Algorithm: The model uses a backpropagation algorithm for iterative learning and error reduction.
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Step 3: Defining the Model’s Inputs
Four Key Explanatory Variables That Shape Dispute Outcomes

The model’s predictive power relies on four variables identified from literature and practice as critical
determinants.

Variable 1: Dispute Category

Captures procedural dimensions
(e.g., classification, valuation).

Variable 2: Cause of Dispute

I[lluminates systemic weaknesses
(e.g., substance, procedure,
authority).

Variable 3: Commodity Type

Accounts for sector-specific
regulatory complexities and
tariffs.

Variable 4: Dispute Value

Reflects the economic stakes,
which influence scrutiny and
procedural complexity.
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Step 4: Constructing the Predictive Architecture

Input Layer (32 Units) Hidden Layer 1 (8 units) Hidden Layer 2 (6 units) Output Layer (3 Units)

P
1
(9]
(]
~+
o
o

Encodes the initial data These layers perform complex computational Generates the final prediction,
from the four explanatory transformations and pattern recognition using a corresponding to the three
variables. Hyperbolic tangent activation function. possible court decisions
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Step 5: Training and Validating the Model for Robustness

* The Challenge: To ensure the model can accurately predict new cases, not just memorize the data it
was trained on.
* The Solution: Data Partitioning: The dataset of 452 cases was partitioned into two subsets.

Training Set (68.8% / 311 Cases)

> Used to calibrate the model's
@ parameters and establish neural

weights.

Total Dataset
(452 Cases)

Testing Set (31.2% / 141 Cases)

Held back and used to evaluate the
final model's predictive accuracy on
unseen data, mitigating the risk of
overfitting.

This 70/30 split is a standard and appropriate approach for datasets with fewer than 1,000 observations.
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Finding 1: The Model Achieves High
Predictive Accuracy | i

93.8 Predicted:  Predicted:  Predicted:
Sensitivity, ~ Granted Rejected  Inadmissible

Observed:
Granted

oy

y S"e’ﬁsaft:ibity

Observed:

Rejected
Q0O A9

, Sensitivity

Observed: Granteds

Training Data Testing Data
Accuracy Accuracy

Observed:
Inadmissible

The ANN model demonstrates a powerful ability to predict tax court
outcomes, confirming its effectiveness.
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Finding 2: Model Performance is Consistently Robust

Validation beyond accuracy using ROC curves and Lift charts.

Receiver Operating Characteristic (ROC) Curves

1.0
//
0.8
>
> 06
=
wv)
o
o 0.4
- Granted
- Rejected
02 —— |nadmissible
Random Chance
0.0 1 :
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

Curves close to the top-left corner indicate exceptional
accuracy with high sensitivity and specificity. The
model is significantly better than random chance.

Lift Chart
4.01 Granted
- Rejected
3.51 = |nadmissible
3.01
&
325
2.0
1.51
1.0
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percentage

The model predicts ‘Granted’ cases over 4x more
effectively than random selection in the top 10% of

cases, demonstrating its practical utility for triaging.
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Finding 3: Commodity and Dispute Value are the Key Drivers

Answering “What are the primary factors influencing tax court decisions?”

Key Insight: Not all variables are
created equal. The model’s
predictions are overwhelmingly
driven by the type of commodity
and the monetary value of the
dispute.

Implication: This provides a clear
focus for policymakers and
businesses; context-specific
factors are more critical than
general procedural categories.

Normalized Variable Importance

0% 20% 40% 60%

Commodity: 100.0%

Dispute Value: 86.7%

Dispute Causes: 33.5% -

Dispute Types: 5.7%

80%

100%

241



Deeper Dive: Unpacking the Commodity Connection
Using correspondence analysis to link specific commodities to outcomes.

2

+ Strongly Associated with 2 ggumf gglc?;on
“Granted”: Disputes involving )
commodities like Dates, Frozen Lo
Shrimp, Fish Feed Pellet, and | NerbongClsotie Asbes
Shrimp Feed. ~ Granted
« Strongly Associated with £ PaeS " Shrimp Feed
“Rejected”: Disputes involving @
Machinery, Meat and Bone Meal, é 0 S%a R
Fish Oil, Wheat Flour, and Tapioca =)
Chips. t Flour
« Strongly Associated with -1 Meat and Bon
“Inadmissible”: Disputes involving ,
Feed Wheat and Talc Powder. NS gy productm
-2
-2 1 0 1 2
Dimension 1

Insight: Litigation outcomes vary significantly by commodity type, reflecting different levels
of regulatory scrutiny, complexity, and documentation standards.
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Deeper Dive: Following the Money

How the monetary value of a dispute correlates with its likely outcome.

2.0
>1billion IDR g T4
. Granted Key Associations:
' ]
« "Granted" Decisions: Predominantly
o 10 = associated with lower-value disputes
ejected =
S O (<100 million IDR).
g 05 « "Rei i b 2
| T I — Be]ected Decisions: Str.ongly 11n1.<e.d to
Qe high-value groups, especially > 1 billion
- IDR.
‘_—_—-— 250 - 500 million ID
05| @ e O o milioRD « "Inadmissible" Decisions: Aligned most
Inadmissible 500 million - 1 bill : .
closely with the 100-250 million IDR
-1'(-)1.0 -0.5 0.0 0.5 1.0 1.5 2.0 Value group°
Dimension 1

Insight: There is a clear disparity in outcomes based on financial stakes. Higher-value cases face
disproportionately higher rejection rates, raising questions about equitable access to justice.
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From Findings to Action: Implications for

Policy and Business

_\
1S
-I='i\
For Tax Administration & Policymakers

 Resource Allocation: Use the model as a pre-
screening tool to prioritize high-risk or
complex disputes, improving administrative
efficiency.

 Targeted Reforms: Identify patterns (e.g., high
high rejection rates for specific commodities) to
guide regulatory clarification and streamline
procedures.

» Enhance Consistency: Use data-driven
insights to support consistency in
administrative rulings and judicial decision-
making.

5

For Businesses & Importers

» Strategic Risk Management: Anticipate likely
dispute outcomes based on commodity and
value to better allocate litigation resources.

» Improve Compliance: Understand which
types of transactions face the highest scrutiny
and enhance documentation and compliance
efforts accordingly.
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Thank you

“If it is not written,
it iIs not research.”

This document should not be reported as representing the views of the Directorate General of
Taxation (DGT). The views expressed in this summary are those of the author(s) and do not Research Summary February 2026
necessarily reflect the official positions or the policy of the institutions where the author(s) serve(s).
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