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Abstract

This paper analyses the dynamic effects of interventions on small businesses’ tax
compliance in Indonesia. Specifically, it examines whether the deterrence inter-
vention produce sustainable and long-lasting effects rather than just immediate
outcomes compared to non-deterrence interventions. We estimate the long-term
impact of these interventions and resend the initial treatment letters one year after
our initial trials. Our findings show that deterrence letters lead to a significant
increase in tax payment rates and have a more enduring impact on the likelihood
of timely filing during the observation periods. Additionally, in our repeated exper-
iments, we observe a significant reduction in the average treatment effects across
all interventions; however, deterrence letters continue to substantially increase the
likelihood of tax payment.
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1 Introduction

Tax compliance is crucial for the functioning of any economy. It refers to the either
voluntary or compulsory behaviour of taxpayers to meet the rules and regulations set by
the government — not only in paying taxes, but also in reporting tax obligations timely
and accurately. Following World Bank (2022), innovations in pursuing a long-run tax
compliance is essential not only to increase sustainability of revenue collection, but also
to build state capacity and ultimately create a sustainable and stronger fiscal capability.

In most developing countries, establishing a sustained tax complaint behaviour is a
challenge. The difficulties are exacerbated by the economic structure of the developing
countries which is dominated by informal and small businesses. Following Schneider
et al. (2010) and Pope and Abdul-Jabbar (2008), the administrative and compliance
costs of taxation risk the competitiveness of small businesses, limit their tax awareness,
increase the propensity towards the shadow economy, and downturn their long-term tax
compliance. In this context, some current studies, including World Bank (2022) and
OECD (2004) highlighted the importance of innovations in tax compliance by adopting
three main pillars — enforcement, literacy (or facilitation), and trust.

It is worth acknowledging that tax compliant behaviour is mostly a product of both
quasi-voluntary compliance and enforcement. This is due to the fact that tax compliance
exists in a dynamic environment, which in turn can produce various types of compliance
outcomes (McKerchar and Evans,; 2009), and also the phenomenon that most countries,
particularly developing countries, do not have the capacity to control and audit a large
number of taxpayers (Mascagni and Nell, 2021). Therefore, mix strategy between enforce-
ment (or deterrence) — related to the probability of audit and penalties, literacy — related
to tax information and facilitation and tax morale — related to trust and warm glow effect
are relevant in pursuing a sustainable tax compliance.

The topic of tax compliance has been extensively researched and covers a broad range
of approaches, from quantitative and qualitative analysis to surveys and experiments.
The research mainly builds on the economic deterrence model of tax compliance orig-
inally introduced by Allingham and Sandmo (1972). Abundant empirical studies also
tested the determinants of tax compliance in practice. However, experimental research
offers a step further in exploiting the true taxpayers’ behaviour in a real-world setting
rather than perceptions; but in most experimental designs, the long-term observation,
dynamic treatment effects and non-deterrence model of tax compliance are still relatively

unexplored.



This study explores three types of nudges — enforcement, facilitation, and trust — in
the form of deterrence, literacy, and public goods provision treatment letters sent by
the tax authority, and their dynamic impacts on small businesses’ tax compliance. We
examine the compliance proxies throughout the tax mechanisms — including tax payment
and tax reporting — by considering their perceived behavioural control, transaction costs
and risk aversion. We compare the potential drivers of tax compliance (i.e., turnover,
business domain, locations, internet access, and geographical factors) and put them on
equal footing by differentiating three types of letters. We ran a natural field experiment —
a Randomised Controlled Trial (RCT) — in collaboration with Indonesia tax department
— the Directorate General of Taxation (DGT) during 2021 and observe the taxpayers’
responses until 2022 fiscal year. Further, we also resend our initial trials after 18 months
to see whether there are sustained effects rather than immediate effect after treatments.
The randomisation procedure allows us to produce an even distribution of taxpayers
across group based on their baseline characteristics, and a relatively long observation
period enable us to capture the dynamics of the real taxpayers’ behavioural responses
towards different treatment letters.

The analysis on this paper is designed to exploit the long-term treatment effects over a
period of observation to see its dynamic impact on two compliance proxies: tax payment
and tax reporting. To achieve this, the paper first constructs a simple theoretical model
grounded in the deterrence tax compliance model, extending it with non-deterrence fac-
tors, a time-to-event dynamic model, and a reference-dependent model. This framework is
used to predict how different treatment effects on taxpayers’ compliance evolve over time.
Subsequently, the paper estimates the progression of compliance proxies (i.e., payment
and filing) over more than one fiscal year as influenced by different treatment letters, re-
vealing the dynamic nature of taxpayers’ decision-making processes in response to audits,
as evidenced by Advani et al. (2023), Kotsogiannis et al. (2024), DeBacker et al. (2018),
and Christiansen (2024). Thirdly, this paper aims to examine the magnitude of changes in
the effects of identical trials, as we are interested in investigating the mechanisms through
which taxpayers’ memories and reference points, formed from their past expectations
and experiences with the initial treatments, influence their responses. As the extension,
this paper also attempts to investigate the dynamics of heterogeneous treatment effects
based on the taxpayers’ reference point of tax compliance (i.e., perceived behavioural
controls), transaction costs, and risk aversion. Departed from the deterrence model, these
analyses are essential to extend the non-deterrence model following reference-dependent
behavioural model as suggested by Készegi and Rabin (2006).



Our research design, conceptual framework and empirical results thus allows us to
push the frontier on the discussion of tax compliance model departed from the deterrence
model in accordance with the economic framework streamlined by Allingham and Sandmo
(1972) and Yitzhaki (1974a) which focused primarily on the role of deterrence, penalties
and expected economic returns to explain compliance. We establish the connection be-
tween the economic deterrence model and the social-psychological studies as conducted by
Kornhauser (2007), Hasseldine and Bebbington (1991), Blumenthal and Slemrod (1992),
Torgler and Schaltegger (2006), which underlined the importance in improving of taxpay-
ers’ perception and manipulating of their motivation to be more tax compliant. More
broadly, our conceptual framework and research design aim to make a significant contri-
bution to the relatively underdeveloped literature on non-deterrence models. We seek to
provide a comprehensive analysis of the dynamic patterns exhibited by these models at
the individual level. By examining how deterrence and non-deterrence mechanisms influ-
ence taxpayer behavior over time, we aim to deepen the understanding of their long-term
effectiveness and their potential to promote sustained tax compliance.

In our analysis, firstly we introduce the crucial factor of the dynamics of tax com-
pliance to elaborate more on deterrence model: the “perceived” probability of detection
— the subjective assessment of risk, that can vary substantially across individuals and
societies. This framework holds significance because we are not merely viewing the tax-
payer’s decision from a pure economic cost and benefit rationality, but also incorporates
the inclination towards risk-averse behaviour in response to deterrence. Further, we also
interested in exploiting the impact of a reference point on taxpayers’ decision-making.
Following (Kahneman and Tversky, 1979), taxpayers decision are influenced by the per-
ceived utility of gains and losses relative to a reference point, exhibiting a diminishing
sensitivity. Consequently, taxpayers’ inclination to increase their tax payments is shaped
by their risk aversion, featuring a concave utility function for gains (such as tax refunds)
and a convex utility function for losses (such as tax penalties).

Secondly, we introduce a linkage between the framework of transaction costs (as part of
compliance costs) — which is occurred when taxpayers attempt to pay and file their returns,
and the dynamics of compliant behaviour in practice. We incorporate the reduction of
transaction costs in our literacy letter and see how the taxpayer’s response to it. This
design elaborates the question on how the tax information delivery affect the compliance
mechanism in practice, as previously discussed by Slemrod et al. (2001), Kopczuk and
Pop-Eleches (2007), Dyreng et al. (2016), and Dwenger et al. (2016).

Third, we elaborate the tax morale and the dynamic of payment and filing. We propose



a strong assumption that moral cost of evasion is proportional to the amount of evasion
and the prevalence of evasion in a society. In this sense, we focus on intrinsic motivation,
peer effects and social influences as highlighted by Luttmer and Singhal (2014) and Torgler
(2004). This approach is motivated by ’join the compliant majority’ concept as studied
by Blumenthal et al. (2001) where taxpayers tend to be compliant due to the motivation
to be part of the majority. Our public goods provision letter attempts to put a shed of
light on tax morale studies, as most of the study including Castro and Scartascini (2013)
found no significant effect from such letter on equity and public services. Our conceptual
framework and empirical evidence on moral cost of evasion is essential to tackle the lack of
empirical support as argued by Mascagni (2018), as we also provide the empirical evidence
about the dynamic effects of ‘warm glow’ nudges on tax compliance and its heterogeneous
effects based on elasticity of compliance to perception (i.e., based on filing and penalty
history).

Our natural experimental design also enables us to tackle the paucity of evidence
in the literature body in terms of population-wide experimental studies. According to
Mascagni (2018), thus far, there are relatively few experimental studies have attempted
to quantify the influence of behavioural elements on tax compliance in developing coun-
tries; the vast majority of research has been conducted only in high-income nations. For
instance, Hallsworth et al. (2017), performed a large-scale field experiment in the United
Kingdom to link the moral factors, social norms and concerns over public goods. Bott
et al. (2017) performed a field experiment carried out in Norway among taxpayers who
earned income in a foreign country. However, in terms of experimental research that in-
corporating non-deterrence approach, including Coleman (2007); Slemrod et al. (2001);
Wenzel and Taylor (2004); Dwenger et al. (2016) and Hallsworth et al. (2017), thus far,
the empirical evidence is equivocal. Further, the lack of experimental reference in de-
veloping countries is unfortunate due to the fact that developing countries have a larger
risk of tax noncompliance because of limited enforcement ability, low tax awareness, and
minimum literacy levels OECD (2014).

The remainder of the paper is structured as follows. Section 2 comprises the model,
framework and mechanism. Section 3 depicts data and experimental strategy. Section 4

and 5 discusses the result, and Section 7 concludes.



2 Model, Framework and Mechanism

This section’s objective is to develop a conceptual framework and model for compre-
hending the dynamics of tax filing and payment behaviour as long term implication of
nudges. Our approach yields observable consequences that impact the empirical model
of our interventions, the dynamics of treatment effects, and the intepretation of our trial

findings.

2.1 Tax Compliance Model

This paper begins with the classical Allingham and Sandmo (1972) model, in which
taxpayers rationally select how much income to conceal from tax authorities by evaluating
the benefit of not paying the evaded tax against the cost of being detected and being
required to pay a penalty. Empirically we denote the evasion amount as e, probability of
being detected as ¢, and income level on two states of situation: (1) 2%, when evasion is
caught and penalised and (2) 2, when evasion is not caught. Following Traxler (2010) and
Luttmer and Singhal (2014), we also incorporate the intrinsic cost of noncompliance given
their tax morale S, this encompasses the overall burden associated with the process of
completing and submitting tax returns, the level of focus required to make the necessary
decisions, and the intangible dissatisfaction that comes with fulfilling tax obligations. We

model the utility function of tax compliance behaviour as follows:

Ule) = (¢U($“(6)) +(1- cb)U(xb(e))) +5(e) (1)

Simplifying y as taxable income and 7’ as reported income, we can modify e as y
- ¢'. In this sense, ¥y’ € [0,y| captures the behavioural response in terms of payment.
In general, denoting T'(y') as cost of paying taxes, N as non-compliance element, C' as

compliance element, and M as tax morale component, the tax payment behaviour solves:

Join T(y) + Cly') + Ny — o) + My —y/) (2)
From 1 and 2, we can breakdown the total cost of compliance may include: cost
of resources from paying taxes T'(y'), intrinsic cost of evasion given taxpayer’s morale

M(y — v/), enforcement costs N(y — y') and transaction cost C'(y').



2.2 Dynamic Modelling Approach

This paper investigates the long-term impact of interventions by analyzing the dynam-
ics of treatment effects on tax payments and tax filing behavior. Additionally, it examines
the cumulative risk of tax compliance events — specifically focusing on the number of in-
dividuals who: (1) reached or accumulated a certain threshold of tax payments, and (2)
experienced specific tax filing events, such as filing late.

We assumed that the long-run average treatment effects depend on the instantaneous
rate, which represents the probability of compliance (or non-compliance) events occurring
within a very short time interval dt, given that these events have not occurred before t.
Therefore the incremental instantaneous risk that taxpayers will become non-compliant
over a small time interval dt is the negative of the ratio between the change in the survival
function over dt and the survival probability just before time t.

The objectives of data analysis can encompass tasks such as estimating the distribution
of failure times and exploring how the failure times relate to various factors, including
characteristics, exposures, and other variables commonly referred to as covariates in the
context of the study subjects’ treatments.

It is worth noting that in time-to-event data analysis, the central analysis could be on
single or multiple time variate t > 0, characterised by survivor function F', which usually
assumed to be continuous from the right with left-hand limits. The probability function
corresponding to F' is defined at time t by —F(dt). Further, denoting the follow up time
as t and timeframe of failure event as t;, we can specify the cumulative hazard function,

or the failure probability A as:
A(dt) = —=F(dt)/F(t7) (3)

The survival function F (t) gives the probability that a taxpayer remains compliant up to

F(t) = exp (— /0 th(s) ds) (4)

This function can be used to estimate the probability of remaining compliant taxpayers

time ¢, can be defined as:

for treatment and control groups.



2.3 Reference-dependent Model

As outlined earlier, the primary aim of this study is to explore the long-term sustain-
ability of the effects generated by an intervention, rather than merely concentrating on
the immediate outcomes. The study seeks to determine how enduring these effects are
over time, providing a deeper understanding of their lasting impact. Additionally, a key
objective is to evaluate the magnitude of changes in the effectiveness of repeated interven-
tions when compared to the initial interventions. This comparison will help to identify
whether the impacts of the interventions diminish, remain consistent, or perhaps even in-
crease with repetition, thereby offering valuable insights into the dynamics of intervention
efficacy over time.

In this analysis, we propose that taxpayers’ rational decision-making concerning tax
compliance is shaped not solely by their inherent preferences for specific outcomes, but
also by the reference points they establish. These reference points are likely influenced by
the initial interventions, which we expect to embed themselves in taxpayers’ memories,
experiences, or expectations. As a result, taxpayers’ responses to subsequent interventions
are expected to be relative to these established reference points. This suggests that the
initial intervention plays a critical role in framing how future interventions are perceived
and evaluated, thereby affecting the overall decision-making process. Understanding this
dynamic is crucial, as it implies that the effectiveness of repeated interventions may be
contingent on the benchmarks set by earlier experiences, potentially leading to variations
in compliance behavior over time.

In our framework, we view that taxpayers will assume two measures of probability in
their decision including probability measure of detection and probability measure of ref-
erence point. Further, we depict that reference point is a perceived outcome of compliant
decision, which is could be stochastic. Adopting Készegi and Rabin (2006), we model

taxpayers’ utility of their decision with respect to the reference point as follows:

U(P|R):// u(e|r) dR(r) dP(e) (5)

where P is probability measure related to evasion (i.e., detection and penalty probability).
R is a probability measure of reference point. e is evasion level and r is reference point

level - we allow a stochastic reference point.



3 Context, Data and Experimental Strategy

3.1 The Indonesian SME Taxation

As aforementioned, small firms have a crucial role in resolving the issues of poverty,
inequality, and job creation, particularly in emerging economies. In the case of Indone-
sia, micro, small, and medium-sized businesses play a pivotal part in the socio-economic
structure, dominating around 98% of all company segments and generating at least 62% of
total GDP in 2020 (Ministry of Cooperatives and Small and Medium Enterprises, 2020).!

Theoretically, a number of studies and policy references struggle with defining the
terminology “small business” (Freedman and Crawford, 2010). In the context of Indonesia,
Law Number 20/2008 concerning Micro, Small and Medium Enterprises Number 20/2008
is the applicable reference for qualifying small businesses. According to this provision,
micro, small, and medium-sized firms are enterprises or sole proprietorships with less than
IDR10 billion in assets and IDR50 billion in turnover. This study, however, employs a
more practical classification of small businesses for tax purposes based on GR-46/2013
and GR-32/2018.2. Effectively, this legislation went into effect on July 1, 2018. Following
these laws, the yearly turnover requirement for small firms is set at no more than IDR4.8
billion, inclusive of all branches and business units.?

Small businesses — individuals or enterprises, with less than IDR4.8 billion annual
turnover are eligible to employ the simplified tax procedures and subject to a single tax
rate of 0.5% of gross monthly turnover. This tax is uncreditable in nature, must be
self-assessed or withheld and paid electronically or manually by the 15 of the following
month. Regarding the tax submission, the monthly tax returns substantially due on the
20" of the following month. As the simplification procedure, small businesses are eligible
to utilise their monthly payment stub as monthly return. However, a regular annual tax

return form is still mandatory. Failure to meet the submission deadline will consequence

! According to the Ministry of Cooperatives and Small and Medium Enterprises, Indonesia has about
63 million SMEs, with micro-enterprises comprising roughly 98% of this total. Micro-enterprises employ
around 97% of the workforce and contribute significantly to GDP, highlighting their crucial role in local
economic development and poverty reduction.

2GR-23/2018 concerning Income Tax on Operating Income Received or Acquired by Taxpayers with
Certain Gross Turnover was issued on 8 June 2018 and revoked the previous GR-46/2014. See: https:
//jdih.kemenkeu.go.id/en/dokumen/peraturan/04afa793-£519-49e9-b34b-58eed378fc8a and
https://jdih.kemenkeu.go.id/in/dokumen/peraturan/ac35bf6e-252a-43d4-8379-c68965b2c634

3This qualification seems to be more relevant because the utilization of turnover rather than asset as
the measurement criteria. Following Freedman and Crawford (2010), using size of asset might inaccurate
because it does not directly relate with actual small business characteristics.
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an administrative penalty of IDR100,000.%

The tax department provides a set of cutting-edge, comprehensive support in the
form of the adoption of internet-based services, including e-registration, e-payment, e-
filing, mobile application m-pajak, and web-based services. The deployment of these
services aims to promote long-term tax compliance and revenue. ® It is important to
note, however, that the government’s initiative for the digitalisation of tax services is
rolled out to all local tax offices, regardless of their locations and accessibility, through

widespread campaign efforts. ©

3.2 Data

To estimate the long-term effects of both initial and repeated interventions, we draw
on a comprehensive dataset containing two key types of measurements: outcome measures
and covariates. The data was collected monthly over a fourteen-month period, sourced
from de-identified records from a range of local tax offices. Specifically, we use data from
thirteen offices to assess the impact of initial interventions and data from five offices to
evaluate the effects of repeated interventions.

The outcome measures are designed to capture various aspects of taxpayer behaviour
and compliance. These include: (1) a dummy variable indicating whether a tax return was
filed, (2) a dummy indicating whether a non-zero tax payment was made, (3) a dummy for
timely filing of tax returns, (4) a dummy representing both non-zero payment and timely
filing, (5) a dummy indicating improvement in tax filing, based on the Compliance Risk
Management (CRM) dashboard. The CRM is an automated system used by the DGT to
evaluate taxpayer compliance by considering both fiscal importance and risk profile. Fiscal
importance reflects the taxpayer’s contribution to revenue, while the risk profile accounts
for the taxpayer’s historical compliance across multiple dimensions such as registration,

filing, payment, correct reporting, and penalty history’, (6) a dummy indicating whether

4According to the provisions of Article 3 paragraph (3) b and ¢ of Law No. 6 of 1983 on General
Provisions and Tax Procedures that has been amended lastly by Act No. 16 of 2009.

5Tax compliance and long-run revenue are two main components of DGT’s medium-term strategic
plan as depicted in the Strategic Plan document 2018-2020 and 2020-2024. See: https://www.pajak.
go.id/sites/default/files/2020-11/Buku%20Renstra,20DJP%202020-2024 .pdf.

6 According to this program, there will be 132 services digitized from 2019 to 2024, which consists of
59 automated services, 50 services with the support of a contact center, and 32 services that use the tax
office’s support services.

"The CRM system is a predictive tool adopted by the DGT to assess taxpayer compliance. It evaluates
fiscal importance, which measures revenue contribution, and the risk profile, which tracks the taxpayer’s
history of compliance, including filing, payment, and any penalties received. By combining these fac-
tors, the CRM system allows the DGT to prioritize enforcement efforts, focusing resources on high-risk
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taxpayers used electronic payment systems such as e-billing, (7) the number of inbound
communications to the tax office, which captures how frequently taxpayers contact the
tax office in the month following an intervention, and (8) the amount of additional tax
payment®. Among these, the indicators of tax filing and tax payment are of primary
interest in our analysis.

In addition to these outcome measures, the covariates used in the analysis are criti-
cal for understanding the broader context of taxpayer behaviour and how it may change
in response to interventions. Table 1 presents the summary statistics of the covariates
included in the long-term analysis, while Table 2 provides summary statistics for the re-
peated interventions. These covariates offer insights into various demographic, economic,
and behavioural factors that could influence compliance, helping us control for external
variables that might otherwise confound the results.

In Tables 1 and 2, we present the p-values from statistical tests comparing the sample
means of each treatment group to those of the control group. These tests are conducted
to assess whether there are any significant differences in covariates between the groups,
providing insight into the effectiveness of the randomisation process. The p-values indicate
the likelihood that any observed differences are due to chance rather than systematic
differences between the groups.

The results demonstrate that the randomisation technique successfully achieved co-
variate balance between the treatment and control groups — ensuring that the baseline
characteristics of taxpayers in both the treatment and control groups are comparable,
minimizing potential bias. The majority of the differences in covariate means between
the treatment groups and the control group are not statistically significant at the 5%
level, which suggests that any observable discrepancies are likely due to random variation
rather than inherent differences between the groups.

This non-statistically significant differences indicates that the randomisation was per-
formed correctly and supports the validity of any causal inferences drawn from the anal-
ysis. By ensuring that the treatment and control groups are well-matched in terms of key
covariates, we can attribute any differences in outcomes to the interventions themselves
rather than pre-existing group characteristics. This balance is a critical component in
ensuring the reliability of our findings, particularly when examining the long-term effects

of the interventions.

taxpayers while encouraging voluntary compliance.

8The additional payment data is obtained from the “key performance indicator” evaluation of each
tax office, calculated as the increase in payments compared to the previous period. It’s important to note
that our request for access to payment data from the National Payment Module (MPN) was denied due
to strict confidentiality policies.

11



Table 1: BASELINE CHARACTERISTICS - LONG TERM EFFECTS

Public Goods

Control Deterrence Literacy Provision
Mean Mean p-value Mean p-value Mean p-value
Registration age:
<4 years 0.204 0.207  0.775 0.209 0.647 0.206 0.852
(0.403) (0.405) (0.407) (0.405)
4-8 years 0.219 0.225 0.604 0.217  0.806 0.221 0.879
(0.414) (0.418) (0.412) (0.415)
>8 years 0.576 0.568 0.503 0.574  0.865 0.573 0.779
(0.494) (0.495) (0.494) (0.495)
Sector:
Service 0.506 0.512 0.672 0.512 0.690 0.519 0.325
(0.500) (0.500) (0.500) (0.500)
Trading and industry  0.494 0.488 0.672 0.488 0.690 0.481 0.325
(0.500) (0.500) (0.500) (0.500)
Region:
Java 0.565 0.563 0.866 0.556 0.477 0.559 0.604
(0.496) (0.496) (0.497) (0.497)
Sumatera 0.307 0.308 0.969 0.315 0.503 0.309 0.904
(0.461) (0.462) (0.465) (0.462)
Nusa Tenggara 0.128 0.129 0.844 0.129 0.897 0.133 0.549
(0.334) (0.336) (0.335) (0.339)
Previous Turnover:
<Rp2 Billion 0.855 0.855 0.995 0.855 0.997 0.859 0.681
(0.352) (0.352) (0.352) (0.348)
Rp2-10 Billion 0.141 0.139 0.878 0.140 0.887 0.135 0.529
(0.348) (0.346) (0.346) (0.342)
Rp11-20 Billion 0.004 0.005 0.457 0.005 0.702 0.005 0.483
(0.063) (0.073) (0.068) (0.072)
>Rp20 Billion 0.000 0.000 0.997 0.001 0.319 0.001 0.325
(0.018) (0.018) (0.032) (0.031)
N 41,664 41,874 41,846 42 560

Note: p-values refer to the comparison of means between treatment and control groups. The random assignment
resulted in the following allocation of taxpayers: (1) Deterrence: 2,991 observations; (2) Literacy: 2,989 observa-
tions; (3) Public goods provision: 3,040 observations; and (4) Control: 2,976 observations, N comprises total for
fourteen months period.

3.3 Experimental Strategy

In general, we compare the responses of small businesses on each treatment group
and control group under separate regression models. Each model includes n; taxpayers
12



Table 2: BASELINE CHARACTERISTICS - REPEATED INTERVENTIONS

Public Goods

Control Deterrence Literacy Provision
Mean Mean  p-value Mean  p-value Mean  p-value
Reg. Age 13.0 12.9 0.873 12.7 0.320 12.9 0.738
(8.7) (8.6) (8.5) (8.6)
Sector is Service 0.540 0.536 0.814 0.534 0.731 0.552 0.537
(0.499) (0.499) (0.499) (0.497)
Sector is Non-Service  0.460 0.464 0.814 0.466 0.731 0.448 0.537
(0.499) (0.499) (0.499) (0.497)
Region is Java 0.821 0.808 0.391 0.814 0.657 0.810 0.465
(0.384) (0.394) (0.389) (0.392)
Region is Non-Java 0.179 0.192 0.391 0.186 0.657 0.190 0.465
(0.384) (0.394) (0.389) (0.392)
Turnover (log) 20.098 20.102 0.954 20.072 0.699 20.078 0.768
(1.719) (1.809) (1.818) (1.814)
Distance (km) 5.791 6.132 0.392 5.946 0.697 6.056 0.506
(10.405) (10.682) (10.530) (10.599)
BTS density/50km2 62.842 64.014 0.325 65.142 0.054 63.232 0.749
(32.822) (30.085) (29.794) (31.601)
N 1,379 1,424 1,379 1,417

Note: p-values refer to the comparison of means between treatment and control groups. Distance measures the
distance from taxpayer’s address to the nearest tax office. BTS density refers to the number of Base Transceiver
Station from taxpayer’s location. The random assignment resulted in the following allocation of taxpayers: (1)
Deterrence: 1,424 observations; (2) Literacy: 1,379 observations; (3) Public goods provision: 1,417 observations;
and (4) Control: 1,379 observations, N comprises total for one months period for repeated trials. BTS density is
slightly imbalance for literacy treatment.

assigned on treatment group ¢, t € [1, 2, 3] and ngy taxpayers assigned to the control
group. We control for a set of baseline characteristics including region, sector, age, and
turnover. We also anticipate the longitudinal analysis of covariance in estimating the
treatment effect as suggested by Twisk et al. (2018). The empirical model is formalised

as follows:
Y= B+ BIT! + BLXE + BLPE+ BITIP! + e (6)

where Y} is a given outcome of taxpayer i. T7 is the treatment indicator for the comparison
of treatment group n; to the control group ng, P! is period, X} is a vector of baseline

characteristics, and &! is the model error term.
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Moreover, this study leverages taxpayers’ baseline characteristics to investigate the un-
derlying mechanisms driving the observed outcomes by evaluating the treatment effects
across various subgroups that are pertinent to taxpayers’ compliance decisions. Specifi-
cally, we consider factors such as the cost of resources associated with paying taxes, the
intrinsic costs of tax evasion, transaction costs, and elements related to tax morale. By
doing so, we are able to conduct a nuanced analysis of the heterogeneity in treatment
effects among different taxpayers.

This analysis takes into account key variables such as the taxpayer’s distance to the
nearest tax office, their level of internet connectivity, their history of penalties, and their
filing history. By examining these factors, we aim to identify how the impact of the
intervention may vary across different taxpayer profiles, offering insights into the differ-
ential effects of compliance strategies. This approach allows for a more comprehensive
understanding of how specific characteristics influence the effectiveness of interventions,

thereby enabling more targeted and effective policy design.

3.3.1 Long-term Effects Analysis

This study aimed to enhance monthly tax payments and improve timely tax filings.
We initiated our treatment in December 2021, sending three types of letters and collect-
ing outcome data for fourteen months, covering monthly returns from January 2022 to
February 2023. Our intervention comprised three distinct types of letters: (1) a deter-
rence letter, which emphasized the submission deadline, the imposition of an administra-
tive late-filing penalty of IDR100,000, the possibility of computerised audit utilisation,
and the potential for further enforcement measures against non-compliant entities; (2) a
literacy letter, characterized by simplified language and a less formal style, with a primary
focus on providing clear instructions for tax payment and reporting, accompanied by a
QR code facilitating access to official mobile apps and the DGT webpage; and (3) a public
goods provision letter, which underscored the taxpayer’s contribution to the national bud-
get, specifically targeting COVID-19 expenditures and investments in future generation
education. Additionally, informative flyers were included as attachments to the literacy
and public goods provision letters.’

The field experiment was conducted across thirteen local tax offices, which are man-
aged by three distinct Regional Tax Offices (RTOs). These RTOs include the North
Jakarta RTO, which oversees tax administration in the northern part of Jakarta; the

South Sumatera and Bangka Belitung RTO, which covers a broad area encompassing

9See Appendix A.1, A.2, and A.3 regarding the treatment letter formats.
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South Sumatera and the Bangka Belitung Islands; and the Nusa Tenggara RTO, respon-
sible for the tax affairs in the Nusa Tenggara region.!’ Each RTO manages several local
tax offices within its jurisdiction, allowing the experiment to address a wide array of
geographical and economic contexts.!’ The target population for this study comprised
approximately 12,000 small businesses, specifically those with an annual turnover of less
than IDR4.8 billion within the period spanning from 2017 to 2019.

The target population of our study encompasses individuals who have been classified
as zero-filers or late-filers for a minimum of three months within the preceding fiscal year.
To comply with the stipulations outlined in Article 34 of Indonesia’s General Provision
and Tax Procedure Law, we took meticulous measures to de-identify all data, ensuring
the strict preservation of confidentiality and anonymity. Furthermore, we obtained ethical
clearance from the Australian National University, and the project was duly registered in
the RCT Registry of the American Economic Association.!?

In order to achieve a robust stratified randomisation, taxpayers exhibiting similar
baseline characteristics were organized into distinct strata. Within each stratum, every
case was randomly allocated to either one of the treatment groups or the control group.
This approach ensured a balanced distribution of taxpayers across groups, accounting
for their baseline characteristics. Randomization was performed using a random variable
generator in STATA® and a random selection of the seed. For stratified randomisation,
the user-written command randtreat version 1.4 was utilised.

The random assignment resulted in the following allocation of taxpayers: (1) Treat-
ment Group 1 (deterrence letters): 2,991 observations; (2) Treatment Group 2 (literacy
letters): 2,989 observations; (3) Treatment Group 3 (public goods provision letters): 3,040
observations; and (4) Control Group: 2,976 observations. Table 1 depicts the p-values
comparation between sample means of each treatment group to those of the control group.

In exploring the dynamics induced by the treatment letters, our approach involves a

straightforward comparison of the average treatment effects across each period throughout

9Due to administrative procedures and other technical constraints, we were unable to send the treat-
ment letters on the same day. However, they were dispatched within a relatively short timeframe. Ap-
pendix A.5 provides the details of the dispatch dates for both the initial and repeated trials. Time frame
is selected to include the application of previous regulation i.e., GR-46/2013 and to minimise the selection
bias due to special arrangement related to COVID-19 in 2020.

1Tn terms of total population, Statistics Indonesia reports that North Jakarta comprises approximately
0.4% of Indonesia’s population, South Sumatra accounts for about 3.2%, and Nusa Tenggara represents
around 2.0%.

12ANU human ethics protocol number 2021/508, titled Small Businesses Tax Compliance Behaviour:
Deterrence, Literacy, or Social Norm? Evidence from RCT. AEA registry number AEARCTR-0009460
and AEARCTR-0010721
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the observation window. By doing so, we are able to measure the progression and evolution
of these effects over time. Our analysis specifically focuses on two key treatment effects:
the frequency and amount of monthly tax payments and the timeliness of tax submissions.

We also present a time-to-event analysis framework focused on two tax compliance
measures. This analysis offers a more comprehensive understanding of the likelihood that
a taxpayer will remain compliant throughout the observation period. First, we utilised
payment proxy. In this approach, we adopt the cumulative hazard function using non-
parametric estimator from Nelson (1972) and Aalen (1978). To be more precise, we
compute distinct Nelson-Aalen cumulative hazard functions separately for monthly tax
payments within the treatment and control groups. The cumulative hazard function,
denoted as H(t), quantifies the number of “failures” per subject at each observed time
point t, with “failure” being interpreted as a positive payment. These values are then
summed to form H(t).

Subsequently, we introduced the filing proxy into our analysis. In this approach,
we employ the survival function derived from the Kaplan-Meier model, as outlined in
Kaplan’s seminal work (Kaplan and Meier, 1958). We consider non timely tax filing,
completed after the 15th of the following month, as an “event of failure”. Accordingly, in
the Kaplan-Meier model, we calculate the probability of each subject’s survival beyond a

given time point ¢, based on observed instances of “failure”.

3.3.2 Repeated Interventions

The repeated interventions in this study aims to examine the magnitude of significant
changes in the impact of identical trials, taking into consideration the assumption that
taxpayers have already established a reference point based on their recollection, past
experiences, or expectations from the initial trials, aligning with the reference-dependent
behavioural model as suggested by Készegi and Rabin (2006).

In doing so, during week 2 of June 2023, we replicated and resent the identical treat-
ment letters that were originally sent in December 2021. However, this time, we limit their
distribution to just five local tax offices.!® The target observation for these interventions
consists of approximately 5,599 taxpayers who had previously received the initial trial in
December 2021.

We followed an identical procedure for handling and processing the data, ensuring

that all data were de-identified in accordance with the stringent requirements for data

13This is due to experimental budget constraints and the fact that some tax offices are no longer
issuing permission letters related to the initial permission letter number S-2543/RISET/PJ.09/2021,
dated October 19, 2021.
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confidentiality and anonymity mandated by Indonesia’s General Provision and Tax Pro-
cedure Law. In addition, the ethics clearance was obtained from the Australian National
University and the project was registered in the RCT Registry of the American Economic
Association.'

We also incorporated the similar randomisation technique as the first trial. For the
repeated trial, the random assignment resulted in the following allocation of taxpayers:
(1) Treatment Group 1 (deterrence letters): 1,379 observations; (2) Treatment Group
2 (literacy letters): 1,424 observations; (3) Treatment Group 3 (public goods provision
letters): 1,379 observations; and (4) Control Group: 1,417 observations. Table 2 presents
the p-values for comparing the sample means of each treatment group to those of the

control group.

4 Experimental Result

This section explores the findings resulting from implementing the experimental ap-
proach detailed in the preceding section. Initially, we center our attention on the com-
prehensive average treatment effects over a fourteen-month duration, taking into account
various behavioural nudges such as deterrence, literacy, and public goods provision let-
ters. Table 3 and 4 display the estimation of overall treatment effects. This procedure is
essential as the identifying stage to see the total treatment effects within a fiscal period.

In order to capture the intricate dynamics of long-term effects, we employ a mul-
tivariate analysis of tax payment and reporting, examining the progression and lapse of
compliance over time. Figure 3 depict the progression of payments accumulation, whereas
Figure 4 displays the progression rate of timely filing over fourteen months period. This
finding is essential to view the sustainable treatment effects rather than immediate effects
following an intervention.

To provide a more holistic perspective, we also assess the impacts of repeated and
identical trials, operating under the assumption that taxpayers have already established
a connection with a reference point as a consequence of our previous experimental inter-
ventions. Table 5 demonstrates the treatment effect of replicated letters. This procedure
is of significance in ascertaining whether the decisions made by taxpayers are not solely
determined by their intrinsic preferences but are also influenced by their reference point,

encompassing elements related to their memory, past experiences, or anticipations.

M AEA registry number AEARCTR-0011485.
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Table 3: AVERAGE TREATMENT EFFECTS FOR LONG-TERM ANALYSIS

Treatment 1 VS Treatment 2 VS Treatment 3 VS

Control Control Control
File Tax Returns 0.238%** 0.229%** 0.084%**
(0.003) (0.003) (0.003)
File Tax Returns Timely 0.452%** 0.120%*** 0.099%**
(0.003) (0.002) (0.002)
Payment Amount (Rp) 38,644.17%%*  5232.13***  3,230.94%**
(254.88) (181.74) (162.87)
Pay Non-zero 0.395%** 0.078*** 0.120%**
(0.003) (0.003) (0.003)
Use e-Payment 0.290*** 0.2667%** 0.106%**
(0.003) (0.003) (0.003)
Full sample N 167,944 167,944 167,944
Non-zero filers (Rp) 20,067.45%*F%  _1,115.35%**  _14,799.78***
(226.65) (218.62) (198.76)
Non-zero filers (log) 0.224%%* -0.055%#* -0.278%H*
(0.005) (0.007) (0.006)
Non-zero filers N 52,618 52,618 52,618

Note: Treatment 1: Deterrence Letters, Treatment 2: Literacy Letters, Treatment 3: Public
Goods Provision Letters. Robust standard errors in parentheses.
* p <0.1, ** p <0.05, *** p <0.01.

4.1 Average Treatment Effect

The treatment effects accumulation over 14-month period on the outcome variable in-
dicating tax filing decision, payment amount, filing improvement, filing timely, utilisation
of electronic payment, and whether taxpayers contacted tax office prior to the treatment
are presented in Table 3.

Regarding tax payments, our findings show that within the 14 months following the
dispatch of the letters, all groups displayed a substantial increase in payments compared
to a control group that did not receive treatment letters. As illustrated in Table 3, the
deterrence letter had the most significant impact, leading to a roughly 22-percentage point
increase in the likelihood of payment. In this context, the deterrence letter resulted in an
additional tax revenue of IDR 38,644 (approximately 2.43 USD) per taxpayer on average,

potentially signifying a substantial boost in tax revenue, given the scale of the small
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Table 4: AVERAGE TREATMENT EFFECTS FOR LONG-TERM ANALYSIS (WITH
COVARIATES)

Treatment 1 VS Treatment 2 VS Treatment 3 VS

Control Control Control
File Tax Returns 0.191%#* 0.191*** 0.070%**
(0.003) (0.003) (0.002)
File Tax Returns Timely 0.440%+* 0.116%** 0.098%#**
(0.003) (0.002) (0.002)
Payment Amount (Rp) 37,120.03***  4,689.06***  3,107.29%**
(252.02) (178.07) (154.99)
Pay Non-zero 0.378%#* 0.069*** 0.117#%*
(0.003) (0.003) (0.003)
Use e-Payment 0.240%** 0.225%** 0.090%**
(0.003) (0.003) (0.002)
Full sample N 167,944 167,944 167,944
Non-zero filers (Rp) 19,928.09*+* -571.04%*  -14,413.55%*%
(262.36) (247.09) (210.43)
Non-zero filers (log) 0.228%+% -0.034%* -0.261%**
(0.006) (0.008) (0.006)
Non-zero filers N 52,618 52,618 52,618

Note: Treatment 1: Deterrence Letters, Treatment 2: Literacy Letters, Treatment 3: Public
Goods Provision Letters. The set of covariates includes registration age, turnover, tax return
type, distance to tax office, and internet density.

Robust standard errors in parentheses.

* p <0.1, ¥* p <0.05, *** p <0.01.
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Figure 1: AVERAGE TREATMENT EFFECTS
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Note: Treatment 1: Deterrence Letters, Treatment 2: Literacy Letters, Treatment 3: Public Goods
Provision Letters. Each bar represents an estimated treatment effect, with 95% confidence intervals
shown as lines around the point estimates. The set of covariates includes year since registration,
turnover, tax return type, distance to tax office, and internet density.

business sector in Indonesia. Meanwhile, the literacy letter and public goods provision
letter contributed approximately IDR 5,232 (about 0.34 USD) and IDR 3,230 (around 0.2
USD) respectively.

With respect to tax filing, all treatment letters clearly demonstrated a significant
effect on increasing filing rates and concurrently enhancing the timeliness of submissions.
Both deterrence letters and literacy letters yield nearly identical substantial effects in
encouraging taxpayers to submit their tax returns. Nonetheless, in the case of timely tax
filing, in stark contrast to the realm of tax payments, it is the literacy letter that now
exerts the largest effect, rather than the deterrence letter. These results are consistent
with the economic deterrence model streamlined by Allingham and Sandmo (1972) and
Yitzhaki (1974a), and to some extent, in line with Torgler and Schaltegger (2006) and
Alasfour et al. (2016), which argued that both formal and informal education significantly

impacted the tax compliant behaviour particulary in terms of filing rather than payment.
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4.2 Dynamics

Given that small businesses must meet their tax payment and filing obligations monthly,
based on their income for each period, we are interested in examining how the treatment ef-
fects evolve each month throughout the observation period. This interest is further driven
by the dynamic nature of taxpayers’ decision-making processes, particularly in relation
to risk and psychological factors. For example, lab experiments by Mittone et al. (2017)
highlight how psychological deterrence is influenced by moral constraints and prior expe-
riences. Additionally, Advani et al. (2023) and Kotsogiannis et al. (2024) demonstrates
how audits have a dynamic impact on reported income, with variations depending on the
income source and audit scope. Furthermore, DeBacker et al. (2018) and Christiansen
(2024) examine the long-term effects of audits on under-reporting and filing.

Our approach allows us to capture any trends or changes in the treatment effects as
they unfold over time, providing a more nuanced understanding of the intervention’s im-
pact on tax compliance behavior. Figure 2 presents the average treatment effect estimates
for each group over the entire observation period. This includes treatment group 1, which
received the deterrence letter; treatment group 2, which received the literacy letter; and
treatment group 3, which received the public goods provision letter. The control group,
which did not receive any intervention, is also included for comparison.

The figure shows that focusing on payment and timely filing outcomes, deterrence
letter initially has the strongest impact on both payment and timely filing, but its effec-
tiveness declines over time. The literacy letter shows a moderate and gradually decreasing
effect, while the public goods provision letter has the least impact, with its effects nearly
fading to zero by the end of the observation period. Overall, all treatments lose the
treatment effect magnitude over time, with treatment 1 having the most substantial but
diminishing impact, especially on tax filing.

The negative effect indicated by the average treatment effect values dropping below
zero suggests that the public goods provision letter might have led to worse outcomes in
the long-run compared to the control group. Several potential reasons could explain this
negative impact. One possibility is that the letter inadvertently triggered negative psycho-
logical reactions, such as resentment or skepticism (Brehm and Brehm, 2013). Taxpayers
might have found the message irrelevant, unconvincing, or manipulative, leading to re-
duced compliance in both payment and timely filing. Additionally, if taxpayers perceived
the public goods message as unrelated to their tax obligations or of no direct benefit to
them, their motivation to comply might have decreased, diminishing the intended positive
effect.
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Figure 2: AVERAGE TREATMENT EFFECTS - ALL OBSERVATION PERIODS
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Note: Treatment 1: Deterrence Letters, Treatment 2: Literacy Letters, Treatment 3: Public Goods
Provision Letters. Each point represents an estimated treatment effect, with 99% confidence intervals
shown as lines around the point estimates.

Another potential explanation is the crowding out effect, where the external appeal to
support public goods undermined the intrinsic motivation to comply with tax obligations
as highlighted by Frey and Jegen (2001). Rather than reinforcing compliance, the message
could have been perceived as unnecessary or coercive, reducing taxpayers’ willingness to
meet their obligations. Misinterpretation of the letter’s content might also have played a
role, causing taxpayers to believe their contribution was less critical or that there was no

immediate need to comply (Alm et al., 1992).

4.3 Time-to-Event Analysis

Employing time-to-event analysis, we can illustrate the progression of treatment effects
on tax payment and tax filing, quantified in terms of months subsequent to the initiation
of treatment. Figure 3 illustrates the Nelson-Aalen cumulative hazard estimates for treat-
ment group 1 — the deterrence letter, treatment group 2 — the literacy letter, treatment
group 3 — the public goods provision letter and the control group. The payment rate,

defined as the proportion of partial or full payments within each group.
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Figure 3: NELSON— AALEN CUMULATIVE HAZARD ESTIMATES (PAYMENT)
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Note: Each line represents a rate of respective payment amount of all taxpayers. The progression
rate shows that compared to control group, the deterrence letter led to a particularly strong increase
in payment rates during 14 months observation period. The corresponding increase in payment rates
resulting from the public good provision letter is weaker.

The cumulative hazard estimates reveal a notable disparity in payment rates accu-
mulation approximately after six months of the mailing of the deterrence letter, showing
that payment rate of treatment group 1 is significantly higher than those in the control
group. This observation suggests that the deterrence letter yielded a substantial and
sustained upsurge in payment rates from the time of mailing, and significantly increase
after six months, until the conclusion of the trial period, spanning approximately fourteen
months. In contrast, the control group’s payment rate throughout the trial period remains
below 20 percent and remain unchanged until the fourteen months after the observation
period.

The payment rates of treatment group 2 , the literacy letter exhibit a significant
increase over the control group’s rates, manifesting around four months after the letter’s
dispatch, and relatively constant until the end of the observation period. Although the
literacy letter elicits a noteworthy increase in payment rates in comparison to the control
group, this effect is somewhat substantially lower than the impact of the deterrence letter.
The discrepancy in payments between treatment group 2 and the control group amounts
to approximately 20 percentage points within the fourteen months following the letter’s

send date.
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Figure 4: KAPLAN-MEIER SURVIVAL ESTIMATES (TIMELY FILING)
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Note: Each line represents a rate of respective timely tax filing of all taxpayers . The failure event
criteria is the dummy whether monthly tax return submission is not timely i.e., after the 15th of the
following month. The progression rate analysis reveals that, in comparison to the control group, the
deterrence letter engendered a more enduring impact on the propensity for timely filing over the course
of a 14-month observational period. We also managed to perform the test equality of survivor functions
using log-rank test according to Mantel and Haenszel (1959) and Savage (1956) and we obtained p-
value <0.01.

Whereas, the payment rates in treatment group 3, which received the public goods
provision letter, exhibit a pronounced increase relative to those of the control group, be-
coming evident approximately four months after the mailing of the letter and maintaining
a relatively consistent pattern throughout the duration of the observation period. While
the public goods provision letter prompts a substantial enhancement in payment rates
when compared to the control group, it is notably less impactful than the deterrence let-
ter, and its effect is relatively similar to that observed in the literacy letter group. The
differential in payment rates between treatment group 3 and the control group accumu-
lates to approximately 20 percentage points within the fourteen months subsequent to
the letter’s dispatch.

It is noteworthy that the Nelson-Aalen cumulative hazard estimation profiles for the
literacy and public goods provision letters exhibited minimal fluctuation after approxi-
mately four months, indicative of the fact that the majority of payments engendered by

these letters transpired within a relatively concise timeframe following their dispatch. In
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contrast, the profile for the deterrence letter displayed a more dynamic trajectory during
the fourth to tenth month after the mailing of the letters, signifying that the vigorous
and sustained effects on payments triggered by this letter persisted for nearly an entire
fiscal year subsequent to its dispatch.

With respect to the dynamic treatment effects on tax filing, Figure 4 displays the
Kaplan-Meier survival estimates for timely tax filing during 14-months observation period
across four groups: treatment group 1 (represented by the dashed line, receiving deterrence
letters), treatment group 2 (receiving literacy letters), treatment group 3 (receiving public
goods provision letters), and the control group (represented by the solid line). In this
diagrammatic representation, the failure event criteria is the non-timely filing (i.e., after
the 15th of the following month). Overall, the survival estimates show a significant
discrepancy in terms of tax filing starting from the first month after sending treatment
letters. Specifically, the timely filing rate in the deterrence letter group is considerably
higher compared to the control group, the literacy letter group, and the public goods
provision letter group.

Treatment group 1 (deterrence letter) exemplifies more sustainable effects with regards
to the timely tax filing. This effect experiences a pronounced reduction of nearly 50
percent subsequent to the tenth month, resulting in the preservation of approximately 21
percent of the total number of entities after the end of the observation period. In contrast,
treatment group 2 (literacy letters) and treatment group 3 (public goods provision letter)
manifest nearly identical progression patterns. It becomes evident that the effect remains
sustained only for five months since sending the treatment letters, gradually disappear

thereafter until the end of the observation period.

4.4 Repeated Interventions Effect

The treatment effects for the replicated trials, as evidenced by the linear regression
analysis of tax payment amounts and the punctuality of tax filings, are delineated in Table
5. Our findings reveal that one month following the dispatch of the replicated letters
(approximately 18 months subsequent to the completion of the initial trials), only the
deterrence letter has demonstrated a statistically significant impact on tax payments in
comparison to the control group. Intriguingly, all treatment interventions remain effective
in eliciting statistically significant effects on the timely submission of tax filings.

Table 5 illustrates that the deterrence letter continues to exert a substantial influence,
increasing the likelihood of payment by approximately 24 percentage points among non-

zero filers and enhancing the likelihood of on-time filing by approximately 6 percentage
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Table 5: AVERAGE TREATMENT EFFECTS FOR REPEATED TRIALS

Treatment 1 VS Treatment 2 VS Treatment 3 VS

Control Control Control
File Tax Returns 0.217%%* -0.017 0.058%*
(0.018) (0.016) (0.017)
File Tax Returns Timely 0.348%#* 0.089%** 0.102%+*
(0.014) (0.011) (0.012)
Payment (Rp) 24,607.77** 925.67 1,732.84
(1480.72)  (1,177.36)  (1,193.03)
File Non-Zero Returns Timely 0.173%** -0.038%* -0.010
(0.018) (0.016) (0.016)
Use e-Payment -0.004 0.051%%* -0.015
(0.017) (0.016) (0.017)
Full sample N 5,599 5,599 5,599
Non-zero filers (Rp) 23,921.50%** 1,432.07 1,319.91
(1,072.38) (944.09) (1,108.05)
Non-zero filers (log) 0.266%** -0.001 -0.015
(0.019) (0.017) (0.017)
Non-zero filers N 2,107 2,107 2,107

Note: The trials is conducted in June 2023, we limit the distribution to approximately 5,599
taxpayers who had previously received the identical letters in December 2021. Treatment
1: Deterrence Letters, Treatment 2: Literacy Letters, Treatment 3: Public Goods Provision
Letters. Robust standard errors in parentheses.

* p <0.1, ** p <0.05, *** p <0.01.
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Table 6: AVERAGE TREATMENT EFFECTS FOR REPEATED TRIALS (WITH
COVARIATES)

Treatment 1 VS Treatment 2 VS Treatment 3 VS

Control Control Control
File Tax Returns 0.219%** -0.017 0.060%***
(0.017) (0.016) (0.016)
File Tax Returns Timely 0.347%** 0.089*** 0.103%**
(0.014) (0.011) (0.011)
Payment (Rp) 24,614.38%** 976.85 1,872.45
(1,450.72) (1,156.70) (1,155.88)
File Non-Zero Returns Timely 0.176%** -0.038** -0.008
(0.017) (0.016) (0.016)
Use e-Payment -0.006 0.043%** -0.012
(0.013) (0.012) (0.012)
Full sample N 5,599 5,599 5,599
Non-zero filers (Rp) 24,296.1 77 1,729.80 1,475.06
(1,107.81) (967.46) (1,125.98)
Non-zero filers (log) 0.279%** 0.006 -0.013
(0.020) (0.018) (0.018)
Non-zero filers N 2,107 2,107 2,107

Note: The trials is conducted in June 2023, we limit the distribution to approximately 5,599
taxpayers who had previously received the identical letters in December 2021.Treatment 1: De-
terrence Letters, Treatment 2: Literacy Letters, Treatment 3: Public Goods Provision Letters.
Robust standard errors in parentheses. Set of covariates are island, sector, registration age,
turnover, and distance.

* p <0.1, ** p <0.05, *** p <0.01.
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points. Consequently, the recurrent deterrence letter still yields an additional tax revenue
of IDR 24,607 (equivalent to 1.60 USD) per taxpayer on a monthly basis, on average.

In contrast to the initial trials conducted in December 2021, we acknowledge a notable
decrease in the average treatment effect concerning tax payments. More specifically, the
effects of literacy letters and public good provision letters in the subsequent trials appear
to be statistically insignificant in improving tax payments. This trend is also reflected
in our time-to-effect analysis of the impact of literacy and public goods provision letters,
which demonstrates a more dynamic profile and less sustained impact on tax payments.
This signifies a potentially noteworthy upswing in tax revenue only for the replicated
deterrence letter, especially when considering the scale of the small business sector in
Indonesia. Concerning tax filing, it is noteworthy that the literacy letters continue to

yield the most pronounced effects on the likelihood of timely tax filing.

Figure 5: AVERAGE TREATMENT EFFECTS ON TIMELY FILING (RESTRICTED
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Note: Treatment 1: Deterrence Letters, Treatment 2: Literacy Letters, Treatment 3: Public Goods
Provision Letters. Each point represents an estimated treatment effect, with 99% confidence intervals
shown as lines around the point estimates. We limit the distribution to approximately 5,599 taxpayers
who had previously received the identical letters in December 2021.

As previously noted, our study aims to investigate the pattern of repeated treatment
effects as the initial treatment effect progresses over the observation period. However, the
sample size for the repeated trials is smaller than that of the initial trial, primarily due to

attrition and constraints related to permissions. To accurately capture the dynamics of
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these effects and ensure consistency in our analysis, we have decided to restrict the overall
sample into 5,599 observation to align with the randomisation assignment of the repeated
trials. This approach allows us to maintain the integrity of the comparison and better
understand how the treatment effects evolve over time. Since taxpayers may spread their
payments across several months, making it unclear if payments correspond to specific
months, we have chosen to focus on the dynamics of timely filing rather than payment
amounts.

Figure 5 illustrates the long-term average effect before and after the repeated trial
in period 20. The results indicate that the impact of the treatments may change with
repetition. The deterrence letter shows a modest recovery in the average treatment effect,
increasing by about 5-10% after earlier declines. In contrast, the literacy letter experi-
ences a slight increase of roughly 3-5%, suggesting that repetition may modestly enhance
its effectiveness. However, the public goods provision letter remains largely ineffective,
with only a minor increase of about 2-3% in treatment effect, even with repetition. These
findings imply that while some treatments, particularly those affecting payment behavior,
might benefit from repeated application to improve their effectiveness, others show min-
imal responsiveness to repeated trials. This underscores the potential value of repeated

interventions in achieving sustained or enhanced outcomes.

4.5 Effects Heterogeneity

4.5.1 SMEs Eligibility

It is important to highlight that under the tax simplification programs outlined in
Government Regulations GR-46/2013 and GR-23/2018, only taxpayers with an annual
turnover of less than IDR 4.8 billion are eligible for tax simplification and reduced rates.
However, as noted by Satyadini and Rosid (2024), while this tax simplification program
has successfully improved taxpayer filing compliance, it has not been as effective in in-
creasing actual tax payments.!’

In our dataset, although we initially categorised businesses as SMEs based on their
status in the baseline year (2020), we observed that some taxpayers have since grown

their turnover beyond IDR 4.8 billion.'® These taxpayers are still included in our study,

15GR23/2018 provides a 0.5% income tax on gross turnover for small businesses in Indonesia with
annual revenue up to IDR 4.8 billion, replacing GR46/2013, which imposed a 1% tax. Both regulations
aim to simplify tax compliance and support small enterprises.

16Tt is possible that the annual turnover reported by taxpayers may not reflect their actual turnover
and is not perfectly aligned with their tax liability. This is due to the nature of the self-assessment system
and the “bunching” phenomenon, when taxpayers intentionally setup their turnover slightly below the
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whether in the control or treatment groups. Given this scenario, it is particularly interest-
ing to analyze the treatment effects for those who remain eligible for the tax simplification
program versus those who have outgrown this eligibility. This comparison will provide
insights into how the tax policy’s effectiveness varies across different business sizes and
growth trajectories, particulary for taxpayers that should not be relevant with our treat-

ment letters.

Figure 6: TREATMENT EFFECTS BY ELIGIBILITY SMES
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Note: The subset of SMEs in this study comprises those with an annual turnover of less than Rp4.8
billion.These businesses fall inside the eligibility criteria for tax simplification features as defined by
GR46 and GR23.

We divided our sample based on whether the taxpayers’ annual turnover is below IDR
4.8 billion or exceeds this threshold. Figure 6 presents the estimated average treatment
effects for those eligible for the SMEs simplification program and those who are not. The
findings indicate that all three treatments generally have a positive impact on tax filing
for SMEs, particularly in the earlier periods (2-8), where the treatment effect remains
consistently above zero. Among the treatments, treatment 1 demonstrates the strongest

positive effect on timely filing and payment, especially for SMEs. In contrast, non-SMEs

threshold, as demonstrated in Appendix A.14 and A.15.
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exhibit more variability and less consistent responses, with treatment effects frequently
closer to zero, especially in the later periods.

The results also show a declining trend in the treatment effect over time across all
treatments. Initially, there is a positive effect on filing compliance for SMEs, but this
diminishes in later periods. Non-SMEs exhibit a similar pattern, although their treatment
effects tend to be closer to zero, indicating a smaller impact. The confidence intervals
around the estimates show more uncertainty for non-SMEs, suggesting greater variability
in their responses. Overall, the treatments appear to have a more significant and sustained
impact on tax payments than on filing compliance, with SMEs responding more than non-
SMEs.

In repeated trial period 20, the treatment effects on tax payment remain positive for
SMEs, particularly under treatment 1, where the treatment effect is highest, indicating a
stronger impact of the treatment on increasing payments for eligible SMEs. In contrast,
non-SMEs show more volatility, with treatment effects fluctuating and generally closer
to zero, especially in the later periods, including period 20. For tax filing, the treatment
effects for both SMEs and non-SMEs decline over time, with the treatment effect nearing
zero by period 20, suggesting that the initial improvements in filing compliance are not

sustained.

4.5.2 Reference Point

As previously discussed, this study’s repeated interventions aim to assess the magni-
tude of significant changes in the impact of identical trials, considering that taxpayers
may have established a reference point based on their recollection, past experiences, or
expectations from initial trials. This approach aligns with the reference-dependent be-
havioral model proposed by Készegi and Rabin (2006). In our case, we are interested in
examining how the experience of being penalised serves as a reference point for taxpayers.

To explore this, we divided the sample into two groups: those who had been penalised
before and those who had not. We assumed that taxpayers with prior penalties would be
more cognizant of the additional costs associated with penalties and would likely adopt
strategies to avoid future penalties.

Overall, the results show that, in terms of payment, previously penalised taxpayers
respond more compared to those who have never been penalised. More specifically, ex-
amining the payment outcome, treatment 1 and treatment 2 exhibit similar patterns,
where the penalised group shows higher values compared to the non-penalised group. For

instance, in treatment 2, the penalised group’s payment values are approximately 20-25%
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Figure 7: TREATMENT EFFECTS BY PENALTIES
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Note:The subset of taxpayers in this study includes those who have either been penalised before or
have never been penalised. Penalties refer to administrative sanctions only — not related to the result
of audit.

higher than the non-penalised group across the observed periods. The effect is even more
pronounced in treatment 1, with the penalised group demonstrating payment values that
are 30-35% greater than the non-penalised taxpayers.

In terms of filing, all three treatments display a consistent pattern, whereby the
penalised group consistently exhibits slightly higher filing values compared to the non-
penalised group. The magnitude of this effect varies across the treatments, with treatment
1 and treatment 2 showcasing a more pronounced difference, with the penalised group’s
filing values being approximately 5-10% higher than the non-penalised group. This indi-
cates that the penalty exerts a positive and less considerable influence on the filing, with

a stronger impact observed in treatment 1 and treatment 2.

4.5.3 Other characteristics

We conduct several heterogeneity analysis to provide a fuller picture of taxpayers’ com-

pliant behaviour with respect to the taxpayers’ baseline characteristics and non-economic
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rationality proxies. Initially, we employ Kaplan-Meier survival analysis to examine timely
filing across different baseline characteristics, including business size, sector, location, and
registration age. In this analysis, the failure event is represented by a dummy variable
indicating whether the monthly tax return submission is timely or not. Appendix A.16,
A17, A.18, A.19, A.20, and A.21, illustrate the progression rate of timely tax returns for
deterrence letters, literacy letters, public goods provision letters, and the control group
over a 14-month observation period, categorised by business size, sector, location, and
registration age, respectively.

In general, we observe a predominantly identical survival pattern of subsample com-
pared to all samples. Notably, the survival estimates reveal a significant disparity between
deterrence letters and other treatments, as well as control groups, concerning the timely
filing rate. However, concerning business size, we identify a relatively more sustained like-
lihood of timely filing among taxpayers with larger businesses. Regarding the business
sector, the endurance of timely filing is notable in service-related sectors. Geographi-
cally, taxpayers located in Sumatera exhibit relatively greater persistence in maintaining
timely filing. Additionally, taxpayers with a registration age exceeding eight years also

demonstrate heightened endurance in terms of timely filing.

4.6 Robustness Checks

We undertake several robustness checks to confirm the validity of our findings. In
the randomization process, we assume that the covariates are evenly distributed between
the treatment and control groups. To confirm this assumption, we conduct a simple
covariate balance test, the results of which are presented in Table 1 and 2, showing the
baseline characteristics of control and treatment groups. This procedure aims to ensure
that the individuals in the treatment and control groups have similar attributes. The
p-values in Table 1 indicate that our sample is indeed well-balanced in terms of baseline
characteristics such as age, sector, location, and size. This table provides evidence that
the covariates are effectively balanced between the groups, demonstrating the similarity
of taxpayers in the treatment and control groups. Our results suggest that no covariates
have significantly influenced the estimation of the treatment effect.

As a part of our analysis, we use the variables presented in Table 1 as control vari-
ables to account for any potential discrepancies in baseline characteristics. Table 1 and
Table 3 present treatment effect estimates under both unconditional and conditional —
controlling for baseline characteristics. Our analysis indicates that incorporating baseline

characteristics into the model has negligible changes on the estimated treatment effects,
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thereby affirming the robustness of our results.

Furthermore, we follow a similar procedure to ensure the reliability of our results
under the repeated trials. Table 2 presents the baseline characteristics of the control
and treatment groups in these repeated trials. The p-values in Table 2 are generally well-
balanced, with the exception of the BTS density variable.!” This imbalance occurs because
the repeated interventions reduced the sample size. However, since this variable is not
used to estimate the treatment effects, it does not significantly influence the overall results.
Additionally, Table 5 and Table 6 reveal that both the conditional and unconditional
models yield nearly identical treatment effects.

To examine the factors influencing treatment effects in relation to tax payments, we
divided the taxpayer sample based on their payment behavior-specifically, whether they
make any payment and report zero or not.'®* Approximately 31 percent of all taxpayers in
our sample fall into the category of non-zero filers. Our analysis reveals that the treatment
effects of the deterrence letter are statistically significant for non-zero filers but slightly
lower than the effects observed in the overall sample. In contrast, both the literacy and
public goods provision letters yield negative treatment effects. This suggests, tentatively,
that the deterrence letters may have a relatively high impact on the intensive margin for

non-zero filers.

5 Mechanisms

We are interested in examining the mechanisms contributing to these outcomes by
measuring the treatment effects on various subgroups relevant to taxpayers’ compliance
decisions. These include the cost of resources from paying taxes T'(y'), the intrinsic cost
of evasion and enforcement N(y') , the transaction cost C(y'), and tax morale element
M (y') according to Equation 1 and 2 .

We investigate whether compliance costs influence taxpayers’ decisions to pay and
report taxes and whether the intervention interacts with the cost of resources from paying
taxes, cost of enforcement and tax morale element during our trial period as drawn in

Figure 8. In Figure 9 we show the diagrammatic representation of average treatment

1"BTS density refers to the concentration of Base Transceiver Stations within a 50km radius of the
taxpayer’s location. This measurement reflects the availability and accessibility of mobile network infras-
tructure, which can impact communication services in the area.

187ero-filers reported no taxable income, which could suggest either underreporting, tax evasion, or
legitimate financial hardship. Studying this group can provide valuable insights into compliance issues
and highlight areas where targeted enforcement or support may be necessary.
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effects by accessibility (i.e., internet connection and distance to tax office), compliance

history, and societal compliance prevalence.

Figure 8: ASSESSMENT OF TREATMENT EFFECTS

[Tax Compliance Outcomes]
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5.1 Accessibility and connectivity

We partition the sample into two subcategories based on taxpayers’ proximity to the
tax office, determined by the distance from the taxpayer’s address to the nearest tax office
using longitude-latitude coordinates. The “near” group comprises observations within a
5km radius, while the “far” group includes those beyond this distance, with the 5km
threshold deemed as an acceptable urban design transporting distance.

In terms of internet connectivity, the study further categorises the sample into two
subgroups based on accessibility. This is measured by a weighted average density of Base
Transceiver Stations per 50km square, a fixed broadband internet index across subdis-
tricts, and an internet bandwidth index across areas relative to the taxpayer’s location,
each scored on a scale from 0 to 10.'° The “low” group encompasses observations with
scores below 5, while the “high” group includes those with scores equal to or exceeding 5.

20

We find suggestive evidence that taxpayers who received a deterrence letter, along

19The number of BTS includes seven major cellular operators, covering both GSM and CDMA tech-
nologies: Telkomsel, Indosat, XL, Axiata, Hutchison Tri, Telkom, Smartfren, and Esia. Data is obtained
from the Ministry of Communication and Information Technology and Indonesia Statistics.

20A higher BTS density indicates better mobile network coverage and potentially better communication
services in that area, which could influence taxpayer behavior and accessibility.
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Figure 9: PARTIAL ASSESSMENT OF TREATMENT EFFECTS ON RELEVANT
SUBGROUPS
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with those who have better access to resources, improved connectivity, and are part of
communities with a higher prevalence of societal compliance, are more likely to report
and pay higher taxes. This indicates that the deterrence letter may be more effective
in environments where compliance is already socially reinforced and supported by infras-

tructure.

5.2 Compliance history

We further categorise taxpayers into four distinct subgroups to account for variations
in past compliance behaviours, particularly focusing on their penalty history and total
monthly filing frequency within a fiscal year. The “penalised” subgroup consists of taxpay-
ers who have previously been subjected to administrative penalties due to non-compliance,
while the “never-penalised” subgroup includes those who have consistently avoided such
penalties. To capture filing behaviour, we distinguish between the “more-compliant” and
“less-compliant” groups. The “more-compliant” group comprises taxpayers who have sub-
mitted six or more monthly tax returns within a fiscal year, while the “less-compliant”
group includes those who filed fewer than six returns.

Interestingly, in line with our earlier findings, the results demonstrate that taxpayers
with a history of non-compliance—specifically those who have previously been penalised
for failing to meet their tax obligations and have exhibited patterns of underreporting or
evasion—are more likely to respond positively to deterrence letters. This suggests that
even taxpayers who have shown resistance to compliance in the past can be influenced by
targeted enforcement actions. The effectiveness of these deterrence letters highlights their
potential to improve tax compliance across a wide range of taxpayer profiles, including
those who have historically been less compliant. This reinforces the value of enforcement
measures in encouraging adherence to tax regulations, particularly among individuals

with a track record of non-compliance.

5.3 Societal compliance prevalence

The analysis of treatment effects based on societal compliance prevalence, or social
norms, is essential to support our proposition that taxpayers incur a moral cost with
tax evasion. To investigate this, we grouped taxpayers living within 1,5 kilometers of a
tax office into two clusters based on their penalty records, encompassing 6,719 taxpayers
across 13 tax offices. Our assumption is that if more taxpayers within a community

engage in tax evasion, the social norm (tax morale) among their peers will be negatively
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impacted, leading to diminished responses to the treatment.

Our findings indicate that taxpayers residing in communities with higher compliance
rates (fewer penalty records) respond significantly better to treatment letters. This sug-
gests that the moral costs incurred by individuals are proportional to the externalities
of societal compliance within their group. These externalities are defined by the group’s
compliance profile, proximity (distance), and the number of taxpayers. Therefore, the
moral costs experienced by an individual influence their behaviour and compliance pat-
terns, which reflect the prevalence of tax morale in society. We also anticipate that this
approach will be applicable to analysing community-wide spillover effects.

This triple effect—where typically compliant taxpayers, those with histories of non-
compliance, and those exposed to higher compliance norms all respond positively to deter-
rence measures—underscores the mechanisms, broad applicability and significant impact
of such interventions in enhancing overall tax compliance rates. The effectiveness of de-
terrence letters in motivating various taxpayer segments suggests that these measures can
play a crucial role in improving compliance behaviour across diverse groups.

However, beyond this promising outcome, our findings indicate no strong evidence
that similar effects occur with literacy or public goods provision interventions. These
interventions did not show a strong impact on taxpayers’ compliance behaviour on sub-
groups relevant with compliance costs, evasion history and societal prevalence. This lack
of effectiveness highlights the unique influence of deterrence letters compared to other
methods aimed at improving tax compliance.

Given the absence of effects from treatments other than the deterrence letter, it is
unsurprising that we find no significant interaction effects between the non-deterrence
interventions and compliance costs. The specific impact of deterrence letters, as opposed
to broader educational or infrastructural improvements, suggests that direct enforcement
measures may be more immediately effective in altering compliance behaviour. This
distinction emphasises the need for targeted strategies when aiming to enhance tax com-

pliance, as not all interventions yield the same results.

6 Discussion

Deterrence and perceived probability of detection. In general, the findings indi-
cate that the deterrence letter had the most significant effect on increasing the likelihood
of tax payment and filing. This paper suggests two primary reasons for this impact. First,

the deterrence letter highlights both the enforcement of administrative penalties and the
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adoption of computerised tax audits, which are crucial for improving compliance. By
emphasizing these enforcement mechanisms, the letter enhances the perceived probability
of detection, ¢, under circumstances where tax evasion is identified and penalised, x%, as
outlined in Equation 1. When taxpayers perceive a higher likelihood of being audited and
facing penalties, they are more likely to comply with tax regulations. This increased per-
ceived risk of detection leads to a reduction in the amount of tax evasion, as taxpayers are
less willing to underreport income or avoid filing. Consequently, the deterrence letter en-
courages higher declared income, more timely tax payments, and improved filing rates, as
taxpayers adjust their behavior to avoid potential penalties. This demonstrates the effec-
tiveness of deterrence strategies in promoting tax compliance through both psychological
and practical channels.

Secondly, we anticipated that the perceived probability of detection in Indonesia, par-
ticularly among small businesses, tends to be quite low. In this context, even a modest
increase in the perceived likelihood of detection can lead to a significant rise in declared
amounts, especially when penalty rates are low and individuals display risk-averse behav-
ior. Our heterogeneity analysis supports this, revealing that taxpayers in regions with an
especially low perceived probability of detection, such as Nusa Tenggara, experienced a
significant shift in their perceptions. This shift is largely due to the fact that, prior to
receiving the deterrence letters, many taxpayers held a skewed view of audit likelihood,
often overestimating how low the actual audit probability was. When confronted with the
deterrence letter, which highlighted the possibility of penalties and computerised audits,
these taxpayers were more responsive to the information provided. This responsiveness
stems from the sudden adjustment in their perceived risk of detection, leading to greater
compliance.

These findings are consistent with the economic deterrence models introduced by
Allingham and Sandmo (1972) and Yitzhaki (1974a), which argue that taxpayers’ com-
pliance behavior is influenced by both the perceived probability of detection and the
potential penalties involved. In regions where the perceived audit probability was espe-
cially low, the deterrence letter had a disproportionately large effect on compliance, as it
corrected taxpayers’ previous underestimation of risk. This reinforces the importance of
perception in tax enforcement strategies, particularly in contexts where actual detection

rates may be lower than taxpayers initially assume.

Transaction costs and tax morale. The findings also suggest that the literacy letter
has a more substantial impact on improving tax filing rates than on actual tax payments.

This highlights the importance of various factors that influence compliant behavior, such
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as the inherent costs of compliance and the administrative burden of tax reporting. Ad-
ditionally, the public goods provision letter also has a significant effect, though its impact
is smaller compared to the other treatments. This indicates that the intangible sense of
satisfaction or duty associated with fulfilling tax obligations also plays a critical role in
shaping taxpayers’ willingness to comply.

We can interpret these findings through the lens of the compliance model outlined in
Equation 2. Specifically, the literacy letter is associated with lowering both the cost of
tax payment, T'(y'), and the transaction costs, C'(y'). By simplifying the processes and
reducing the perceived complexity of paying taxes, the literacy letter reduces barriers to
compliance. On the other hand, the public goods provision letter taps into the psycho-
logical and social aspects of tax compliance, particularly the tax morale or the social
guilt factor, M. This letter reminds taxpayers of the broader benefits their contributions
provide to society, such as funding public goods, thereby fostering a sense of civic duty
and increasing their willingness to comply.

In this scenario, a reduction in transaction costs (through the literacy letter) or an
increase in social guilt and tax morale (through the public goods provision letter) makes
the act of filing taxes more appealing, resulting in higher filing rates. While these inter-
ventions may not immediately translate into increased tax payments, they play a crucial
role in improving filing behavior by addressing both practical and psychological barriers
to compliance. This highlights the potential for policies that focus on reducing the com-
plexity of tax procedures or enhancing the moral appeal of tax compliance to significantly

improve taxpayer engagement.

Long-term effects. Using long-term and time-to-event analysis, this study finds that
deterrence letters significantly increased the tax payment rate over a fourteen-month
observation period. Moreover, these letters had a more enduring effect on the likelihood
of timely filing when compared to literacy and public goods provision letters. This can be
attributed to the fact that the perceived probability of detection and the threat of penalties
have a stronger influence on taxpayers’ utility functions than the costs of compliance or
moral considerations.

As previously discussed, small businesses in Indonesia generally operate under a very
low perceived probability of detection. Therefore, even a slight increase in this perceived
probability, along with the associated penalties emphasized in the deterrence letters, re-
sults in a higher marginal effect on both payment and filing behaviors. The impact of
this marginal effect is not only significant but also more sustainable over time compared

to the effects of the literacy and public goods provision letters. The deterrence letters, by
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heightening the perceived risks of non-compliance, provide a stronger and longer-lasting
incentive for taxpayers to adhere to their obligations, whereas the effects of reducing

compliance costs or enhancing tax morale tend to fade more quickly.

Repeated trial and reference points. Additionally, our repeated experiments demon-
strate that only the deterrence letter continues to show a statistically significant impact
on tax payments. However, it is important to note that the magnitude of this effect in the
repeated trials is substantially lower than what was observed in the initial experiment.
We propose that this reduction can be understood through the lens of rational decision-
making, wherein taxpayers not only consider their inherent preferences but also account
for their reference points when deciding on tax payment and filing.

In the initial interventions, taxpayers are likely to form reference points based on
their experiences, memories, or expectations surrounding tax compliance. These refer-
ence points, once established, serve as benchmarks against which they measure subsequent
interventions. In other words, the initial deterrence letters likely created a significant im-
pression, altering their perceived probability of detection and their willingness to comply.
However, as these interventions are repeated, taxpayers begin to adapt their behavior,
responding not only to the continued emphasis on penalties and detection probabilities
but also to how these new interventions compare with the reference points created during
the first round.

This concept aligns with the idea of reference-dependent decision-making, where indi-
viduals assess new stimuli based on prior experiences. For example, if the initial deterrence
letter heightened taxpayers’ perceived risk of being audited or penalised, this creates a
baseline expectation. In repeated trials, even though the deterrence letters continue to
reinforce these risks, taxpayers may no longer perceive the same level of threat because
they have already adjusted their behavior to a certain extent based on their previous
experience. As a result, the marginal impact of these letters diminishes over time.

Moreover, this decline in the impact of repeated interventions suggests that taxpayers
are not responding solely to the probability of detection but also weighing the intervention
against their past compliance decisions. Their behavior is influenced not just by the
immediate threat of penalties but also by a more complex calculation that takes into
account their previous interactions with the tax system and their evolving expectations.
This helps explain why the deterrence letter, while still effective, produces a lower marginal
effect in repeated experiments compared to its initial implementation.

By incorporating reference points into their decision-making process, taxpayers’ re-

sponses to repeated interventions reflect a more nuanced understanding of compliance,
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where both past experiences and future expectations play a significant role. This high-
lights the importance of considering behavioral dynamics when designing long-term com-
pliance strategies, as the effectiveness of interventions can change over time as taxpayers
adapt to new norms and expectations.

Prospect theory, as introduced by Kahneman and Tversky (1979), offers valuable
insights into our findings, particularly regarding why only the deterrence letter had a
significant impact on tax payments in the repeated experiment. According to prospect
theory, individuals tend to evaluate outcomes relative to a reference point, with their
utility function being concave for gains and convex for losses. This means that people are
more sensitive to potential losses than to equivalent gains, displaying greater aversion to
risk when facing losses.

In the context of tax compliance, we can assume that taxpayers, when exposed to
repeated interventions, develop a common reference point, possibly using their audited
income as a general benchmark, as suggested by Bernasconi (2004). The deterrence
letter, which emphasizes the probability of penalties and detection, likely triggers this
reference point because it directly relates to potential financial losses—whether through
fines, penalties, or the cost of being audited. Given that losses loom larger than gains
in taxpayers’ decision-making, they are more likely to assign greater weight to deterrence
letters than to other types of interventions.

The repeated exposure to deterrence letters may also reflect a learning curve in tax-
payers’ risk aversion. Initially, the perceived risk of detection and penalties may not be
fully internalized. However, as taxpayers encounter deterrence letters multiple times, they
adjust their expectations and behaviors to minimise potential losses. This aligns with the
core principles of prospect theory, where people become more risk-averse when faced with
repeated opportunities to lose, reinforcing their compliance behavior over time.

Moreover, this focus on loss aversion explains why the deterrence letters have a more
sustained impact compared to other interventions, such as literacy or public goods provi-
sion letters, which are more likely to be perceived as neutral or even positive. These types
of letters do not invoke the same level of urgency or concern because they do not directly
threaten financial losses, thereby having less of an impact on taxpayer behavior in the long
term. In contrast, the deterrence letters constantly remind taxpayers of the potential for

penalties, keeping the possibility of loss at the forefront of their decision-making process.

Proximity and conformity effects. Our mechanisms and heterogeneity analysis re-
veal two key effects relevant to small businesses which we term the proximity effect and

the conformity effect. The proximity effect highlights how factors such as internet connec-
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tivity, physical distance from the nearest tax office, and access to information or support
influence small businesses’ tax compliance and amplify (or diminish) the deterrence or
non-deterrence effects as outlined by Slemrod et al. (2001), Yitzhaki (1974b), Dyreng
et al. (2016) and Dwenger et al. (2016), specifically for new and inexperienced taxpay-
ers, such as small businesses. When small businesses have reliable internet access, they
are better able to obtain tax-related information, file returns, and stay informed about
regulations, increasing their likelihood of compliance. Interestingly, we observe a counter-
intuitive pattern with physical distance. Taxpayers in more remote areas, who face greater
challenges accessing in-person services, tend to rely more on digital resources and external
support to meet their obligations. This reliance motivates them to actively engage with
online platforms and seek information to ensure compliance. Conversely, small businesses
located closer to tax offices may feel less urgency to adopt these measures, given their
easier access to physical support. Therefore, the proximity effect demonstrates that dis-
tance from tax offices can enhance compliance when businesses leverage technology and
available resources.

In addition, the conformity effect shows how tax compliance is influenced by the
behaviour of peers and the societal norms within a community. When small businesses
see others in their area consistently adhering to tax regulations, a social expectation is
created to follow suit. This collective behavior establishes compliance as the standard,
encouraging small businesses to avoid social disapproval or being seen as outliers, as shown
in studies by Torgler (2004), Luttmer and Singhal (2014), and Blumenthal et al. (2005).
As a result, tax compliance becomes more than an individual choice — it reflects broader

community practices, reinforced by social influence and peer pressure.

7 Conclusion

Developing countries often face significant challenges in fostering sustained tax com-
pliance among their populations. Despite this, there is limited understanding of how
nudging strategies and its mechanisms can create long-term effects on tax reporting and
payment behaviours. This paper seeks to fill that gap by examining the dynamic im-
pacts of deterrence, literacy, and public goods provision letters on taxpayer compliance in
Indonesia, with a particular focus on small businesses, through natural field experiments.

Our findings show that, over the observation period following the distribution of the
treatment letters, all three treatment groups — those receiving deterrence, literacy, or pub-

lic goods provision letters — experienced a significant increase in tax payments compared
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to the control group, which did not receive any intervention. This suggests that these
nudging strategies can effectively encourage compliance. In particular, the deterrence
letter stands out as having the most pronounced impact on tax payments, indicating its
potential to drive substantial improvements in compliance, especially within the small
business sector. Given the importance of small businesses in Indonesia’s economy, these
results suggest that deterrence-focused strategies could play a pivotal role in increasing
tax revenues and promoting long-term compliance within this crucial sector.

Utilising long-term and time-to-event analysis, we able to illustrate the progression of
treatment effects on tax payment and tax reporting, offering a broad picture of the endur-
ing effects of different treatments following an intervention. Concerning tax payment, our
findings reveal that the deterrence letter resulted in a significant and lasting increase in
payment rates. Similarly, with respect to timely tax filing, the deterrence letter demon-
strates notably higher sustained effects compared to the other two treatments and the
control group.

In our repeated experiment, we find that deterrence letters continue to exert a sta-
tistically significant influence on tax payments, although the average treatment effect is
notably reduced compared to the initial intervention. Despite this reduction in mag-
nitude, deterrence letters remain effective in prompting taxpayers to make payments,
underscoring their sustained impact over time.

Similarly, when examining tax filing behaviour, the repeated trial reveals that deter-
rence letters consistently yield the most substantial effects on both the likelihood of filing
and filing on time. These findings suggest that deterrence letters, even when issued mul-
tiple times, continue to serve as a powerful tool in encouraging compliance, particularly
in areas related to meeting filing deadlines. While the impact may diminish slightly with
repeated exposure, the consistent positive effects highlight the enduring value of direct
enforcement measures in promoting taxpayer adherence to their obligations.

It is crucial to acknowledge the potential limitations in our experimental design.
Firstly, our dataset confines our analysis to examining the treatment effects within a
fourteen-month period after distributing treatment letters. Consequently, this research
does not capture the treatment effects during the full fiscal year preceding the submission
of annual tax returns — a period that could be of great interest. Additionally, since our
experiment focused on only a few regional offices, we cannot claim external validity for
all of Indonesia.

Furthermore, potential limitations in our empirical analysis arise from the absence

of data on key socioeconomic variables such as education level, access to information,
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gender, and ethnicity, as well as other variables related to non-deterrence factors. These
limitations may have restricted our ability to comprehensively capture the heterogeneous

treatment effects across the diverse taxpayer population in Indonesia.

45



A Appendix

Deterrence

A.1 Treatment Letter Format

Inform businesses
they are required to
remit PPh UMKM
before the 15th of
the following month

Notify businesses of
administrative
penalties for non-
compliance

KEMENTERIAN KEUANGAN REPUBLIK INDONESIA
DIREKTORAT JENDERAL PAJAK
KANTOR WILAYAH DIREKTORAT JENDERAL PAJAK I
KANTOR PELAYANAN PAJAK PRATAMA I

Sqiggﬂgggﬁﬁ_ ==
SUREL penqaduands0aiak 0., Intrmasizaalak oo i

MNomar T S-1556/WPJ 21/KP.07/2021 | ]
Sifat : Segera

Lampiran >

Hal :  Pembayaran dan Pelaporan Pajak untuk Wajib Pajak UMKM

Berdasarkan hketentuan Pasal 2 Peraturan Menteri Keuangan Nomor PMK-
242/PMK 03/2014 tanggal 24 Desember 2014 fentang Tata Cara Pembayaran dan Penyetoran
Pajak, PPh UMKM Pasal 4 ayat (2) yang harus dibayar sendin oleh Wajib Pajak harus disetor
paling lama tanggal 15 (lima belas) bulan berikutnya setelah Masa Pajak berakhir.

Sehubungan dengan hal tersebut, kami sampaikan bahwa Saudara diwajibkan melakukan
penyetoran PPN UMKM sebelum tanggal 15 bulan berkunya, yang sekaligus dapat dianggap

Notify businesses
about tax audits and
business turnover
assessment

Free of charge
service & contact
info

Sebagai komitmen kami untuk menciptakan -..___._._ pajak yang lebih adil, kami akan

sistem pajak risiko. Kami saat ini juga

I‘ sedang melaksanakan kolaborasi dengan pihak ke-tiga dalam pertukaran data perpajakan. £
*.. . Apabila. Saudara membufuhkan informasi pemajakan Jebih, lanjut, Saudara dapat.menghubungi. . ... ... .

1. Kantor Pelayanan Pajak;

2. Kantor Pelayanan, Penyuluhan dan Kensultasi Perpajakan;

3. Kring Pajak (021) 1500200; atau

4. Laman wyw pajak goid.
Seluruh layanan yang kami sediakan tidak dipungut biaya.

Alas peran serla Saudara dalam p y dan pelap pajak, kami p terima
kasih.

Demikian disampaikan

zmﬂ_m Kantor _vo_mmm_.s_.. Pajak

c

1500200

Translation:

According to the provisions of Article 2 of the
Minister of Finance Regulation Number PMEK-
242/PMK.03/2014 dated December 24, 2014,
regarding the Procedures for Tax Payment and
Deposit, the MSME Income Tax (PPh UMKM) as
regulated by Article 4 paragraph (2), which must
be paid by the Taxpayer, must be deposited no
later than the 15th of the following month after
the Tax Period ends.

In relation fo this, we inform you that you are
required to deposit the PPh UMKM before the
15th of the following month, which can also be
considered as the submission of a Periodic Tax
Return (SPT Masa).

- Red box: We need to inform you that if the Tax
- Return (SPT) is not submitted within the specified
* timeframe, an administrative penalty in the form
cof a fine of IDR 100,000.00 (one hundred
: thousand rupiah) may be imposed. Furthermore,
- other active collection measures may be taken,
- including warning letters, forced collection orders,
- asset seizures, auctions, and travel restrictions

As part of our commitment to creating a fairer tax
environment, we will be adopting a computerized
system for tax audits and the determination of
business turnover. We are also currently
collaborating with third parties for tax data
exchange

If you require further tax information, you may

contact:

1. The Tax Office;

2. The Tax Service, Counseling, and
Consultation Office;

3: Tax Hotline (021) 1500200; or

4. The website www.pajak.go.id.

All services we provide are free of charge.

We thank you for your pariicipation in tax

payment and reporting.
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Literacy

Treatment Letter Format

A.2

Inform businesses
they are required to
remit PPh UMKM
before the 15th of
the following month

Inform that the
procedure is very
easy.

Free of charge
service & contact
info

QR codes to access
M-Pajak apps and
more detailed
information

Hamastarlan Kecsngan Ragusiik Incoresis
@ Dirsitorat Jangers! Pajsk
-
-

PPH FINALSH

(0

UMKM | 0D

o\o

KEPADA YTH:
BPK/IBU ]
NPWP

[l

SALAM INDONESIA MAJU!

Pertama-tama Kami ucapksn terimakesin stas partisipasi Anda d

Perlu kami ikan, mengscy pada g

membangun Bangsa melslui peran seris skiif Anda di bidang perpsjsian.

INFORMASI

e LEBIH LANJUT

o

bidang Saudara b & peny FFh Final
UMKM sebelum tanggal 15 bulan berikutnya, seksligus sebsgsi

penyampsian Surat Pemb

Penyetoran PPh Final UMKM sangat mudah! Cukup dengan menyetor
0.5% dari omset bulanan. Anda dapat melakukan penyetoran melalui ATM
dan internet banking. Ands jugs dapst melskukan penyetoran secers

manusl melalul teller bank.

Silahkan palajan leaflet yang kami . Apabila Ands

informasi perpajakan lebih lanjut Anda dapat menghubungt
1. Kantor Pelaysnan Pajsk
2. Kantor Pelayanan, Peny dan Konsultasi F
3. Kring Pajak (021) 1500200; stau
4. Laman www.pajsk.go.id.
Seluruh layanan yang kami sediakan tidak biaya.

Terimakasih atas kontribusi Anda dalam menyongsong Indonesia

Majut

APLIKASI

yang hondal

B - @ S5 0008 e

Translation:

First of all, we would like to thank you for
your participation in building the nation
through your active role in taxation.

We would llke to inform you that,
according to the tax regulations, you are
required to make the payment for Final
MSME Income Tax (PPh Final UMKM)
before the 15th of the following month,
which also serves as the submission of
your Periodic Tax Return (SPT Masa).

Paying the PPh Final UMKM is very easyl
You simply need to deposit 0.5% of your
monthly turnover. You can make the
payment via ATMs and internet banking.
You can also make manual payments
through bank tellers.

Please refer to the attached leaflet for
more information. If you require further tax
information, you can contact

1. The Tax Office;

2 The Tax Service, Counseling, and
Consultation Office;

3. Tax Hotline (021) 1500200; or
4. The website www . pajak.go.id.

All services we provide are free of charge.

Thank you for your contribution in
advancing Indonesia towards progress!

Blue box: For more information regarding
the Final MSME Income Tax (PPh Final
UMKM), please refer to the attached
leaflet or scan the QR code above.

You can install the M-Pajak app to access
the latest tax information and reliable tax
services.
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Flyer for Literacy Page 1

A.2.1 Treatment Letter Format

How to
calculate tax &—
for MSMEs

Tax payment
process for $—
MSMEs

Free of charge
service & ¢
contact info

Pengin Lebih

Mudah?

Caranya gampang! Cukup hitung omsat bulan lalu untuk
semua geral, counter, outiet. Termasuk omset pusat &

cabang, |uga penjualan online & offline. Pajak terutang kamu

adalah 0.5% dikalikan omset.

(L tunjuk di halaman berikutnya untuk
0.5% lowat ATM.

Cara buat kode billing juga mudah:

= Centang pilihan e-Billing pada bagian “Tambah/Murang
Hak Akses.

* Kik “Ubah Akses"

Kalau kamu belum punya akun DJP online, silahkan daftar

dengan aktivasi EFIN teriebih dahulu,

Kamu jUga bisa membuat Kode billing dengan Internet
Banking. Saat ini tersedia intuk 10 Bank (Citibank, Bank
Bukopin, CIMB Niaga, BRI, Bank Permata, B

Maybank, Bank Danamon clan Bank OCBC-NISP).

Lapor SPT Tahunan wajib dilakukan, Agar lebih mudah,
kamu bisa mengakses www.djponline.pajsk.go.id

Informasi lebih
lanjut tentang Pajak
UMKM, pindai QR
Code ini

HUBUNGI KAML:

0 1500 200 0 pajak.go.d eoo.

o

djp

Kenenerisn Keusngan Repabiik Indonesia
Oiabterat Jendarsl Paiah

Jelas lebih
Mudah &

" setengah persen,
sepenuh hati” .

QR codes to
access more
information and
website.

| Tax calculation
Tax payment
deadline

QR codes to
access M-
Pajak apps
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A.2.2 Treatment Letter Format: Flyer for Literacy Page 2

l

i Steps to pay i
i taxes |
through an |

ATM |

Objek Pajak UMKM

Definition
of tax
object &
determinati
on of tax
imposition

G. brute [omzet) imbalan atau nitai

:  pengganti berupa uang atau nilai uang yang diterima atau

i diperoleh dari usaha, sebelum dikurangl potongan penjuatan,

tunai, dan/atau potongan sejenis.

Penentuan pengenaan didasarian pada omzet dalam 1 [satu)
* Tahun Pajak terakhir sebelum Tahun Pajak yang bersangkutan. | :

: Baa omzet suaty usaha Tahun Pajok Lalu tidak Lebih dari

©  RphBMilyar, maka usaha tersebit termasuk UMKM yang dapat

dilenakan Peraturan Pemerintah Nomor 23 Tahun 2018

| Bia memiliki lobih dari satu tempat usaha, omzetyang |
1 @imaksud adalah jumiah omzet seluruh gerai atau counter : :

atau cutlet stau sejenisya baik pusat maupun cabang

© H Bagi WP Orang Pribadi Kawin status Plsah Harta atsw

Memilih Terpisah (MT), yakni suami-istri yang masing- 3
masing memiliki usaha dan NPWP yang berbeda, omzet ;4
o o iaiaks dard b oy 1

yang

Tahukah Kamu?

Tahun Pajak adalah jangka waktu 1 [satu] tahun
kalender kecuali bila Wajb Pajak menggunakan
tahun buku yang tidak sama dengan tahun kalender

- Omzet & Penentuan Pengenaan

5 Masukkan Masa Pajak (MMYYYY), sih Benar,
& Masukkan Nominal pajsk
telah

======

an 15 diget NPWP, pilih Benar
jak =3 PPh Final Brute Tertentu

Masubkan
........
Terdapat pilihan Jenis Pajak Lain
PPN Duiam Hoger [ 4112017100 P b 2110000 PR PN TS
] P DO S BN

How to geta
Taxpayer
Identification
Number
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1s101

Pubic Goods Provi

A.3 Treatment Letter Format

Inform businesses
they are required to
remit PPh UMKM
before the 15th of
the following month

Inform businesses
about the use of tax
revenue for post
covid-19 economic
recovery

B T "\ P kam sampaikan berva peran sefta dan koniribusi Saudara sangat diperiukan

Free of charge
service & contact
info

KEMENTERIAN KEUANGAN REPUBLIK INDONESIA
DIREKTORAT JENDERAL PAJAK
KANTOR WILAYAH DIREKTORAT JENDERAL PAJAK I
KANTOR PELAYANAN PAJAK PRATAMA I

LAYANAN INFORMAS: DN FENGADUAN KRNG FAJAK (B21) 1520200
‘SUREL pengaduand@inajae go i mbrmasidpaiat o d

Nomar © S-15S8/WPJ.21/KP.07/2021 I
Sifat : Segera

Lampiran -

Hal : Pembayaran dan Pelaporan Pajak untuk Wajib Pajak UMKM (SOCIAL NORM)

Yih. P
NPWP:

Berdasarkan kelentuan Pasal 2 F Menteri Nomor PMK-

242PMK 032014 tanggal 24 Desember 2014 tentang Tata Cara Pembayaran dan Penyetoran

Pajak, PPh UMKM Pasal 4 ayat (2) yang harus dibayar sendiri oleh Wajib Pajak harus disetor

paling lama tanggal 15 (lima belas) bulan berikutnya setelah Masa Pajak berakhir.

Sehubungan dengan hal tersebut, kami sampaikan bahwa Saudara diwasjibkan melakukan
PPh UMKM tanggal 15 bulan berikutnya, yang sekaligus dapat dianggap

Surat (SPT) Masa.

uniuk mendukung program pemenntah dalam penanganan pandemi COVID-19.
Koninbus: Saudara akan dealokasikan dalam Program Pemutihan Ekonomi Nasional
paska pandemi untuk menciptakan INDONESIA YANG KUAT.
Apabila Saudara infi i ji lebih lanjut, Saudara dapat menghubungi:
1. Kantor Pelayanan Pajak;
Z.Kantor F Peny dani i P
3. Kring Pajak (D21) 1500200, atau
4. Laman www.pajak.go.id.
Seluruh layanan yang kami sediakan tidak dipungut biaya.

Atas peran serta Saudara dalam p ¥ dan pelap pajak, kami sampaikan terima

kasih
Demikian disampaikan.
Kepala Kantor Pelayanan Pajak
[w
dj @GR ==
w.l.._m www gnak gid 1500200
%

Translation:

According to the provisions of Article 2 of
the Minister of Finance Regulation Number
PMK-242/PMK.03/2014 dated December
24, 2014, regarding the Procedures for Tax
Payment and Deposit, the MSME Income
Tax (PPh UMKM) as stipulated in Article 4
paragraph (2), which must be paid by the
Taxpayer, must be deposited no later than
the 15th (fifteenth) day of the following
month after the tax period ends.

In relation to this, we inform you that you
are required to deposit the PPh UMKM
before the 15th of the following month,
which will also be considered as the
submission of the Periodic Tax Return
(SPT Masa).

Blue box: We would like to inform you that
your participation and contrbution are
essential in supporting the government's
efforts to handle the COVID-19 pandemic.
Your contribution will be allocated to the
National Economic Recovery Program
post-pandemic to help build a STRONG
INDONESIA.

If you require further tax information, you

can contact:

1. The Tax Office;

2. The Tax Service, Counseling, and
Consultation Office;

3 Tax Hotline (021) 1500200; or

4 The website www pajak go id

All services we provide are free of charge.

We thank you for your participation in tax

payment and reporting.
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(| ) Kammniarien Keuangen Repubik idscesi Pajak yang Anda bayar, dialokasikan ke berbagai
Direktorat Jandersl Pajk ’
sektor dalam penanganan COVID-1%: . Use of tax
g revenue for:

= nnn : ‘ \ Y , education
.n..m...a... " | incentives for
3 1 UMKM insereZ, 2 Kelorrpok Rentan: s i s 3 Irsentif bi MSMEs
1 | UMRM insers, Rentan: : Tenoge don Sarana. Lol support for
\ ”ﬂ,.n- pajak, "uﬁ_; dana desa, APD, insertit tonaga Ingenti, -.a..._u_f vulnerable
‘ 7’ \ ° ussha, sosial, olbal, valin, pay:
) cs*x ..__ 8] percanaan kartu prakarjs Iasehatan fasilitas pagh. populations
\ Pajak Anda, berperan besar untuk @N—mmﬁ mﬁ._._QM._. ENMN.._.. mﬁpr._. health services,
% Menciptakan (QELIEELY yang kuatl including Covid-19

- \ vaccines

incentives for
business

menghadirkan VAKSIN

kit PAJAKANDA untuk GENERASI EMAS
Information about — & meahost lis Eunr . 20% APBN dialokasikan .

tax revenues are s .
crucial for funding untuk PENDIDIKAN anak-anak kita, Sang Generasi EMAS..

the provision of
COVID-19
vaccines.

Information that
tax revenues will

. be allocated for
education of future
generation.

A.3.1 Treatment Letter Format: Flyer for Pubic Goods Provision
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A.4 Cost-Benefit Analysis

Deter- Literacy Public Total

rence Letter Goods

Letter Provision

Letter

Initial Trial
Estimated Revenues
Tax paid (USD) 2.51 0.34 0.21 3.06
Estimated Costs
Printing - Letters (USD) 0.05 0.05 0.05 0.15
Printing - Flyers (USD) 0 0.2 0.2 0.4
Postage (USD) 0.58 0.58 0.58 1.74
Total Costs (USD) 0.63 0.83 0.83 2.29
Net Revenue (USD) 1.88 -0.49 -0.62 0.77
N 2,991 2,989 3,040
Total Net Revenue (USD) 5,623 -1,465 -1,885 2,274
Repeated Trial
Estimated Revenue (USD) 1.6 0 0 1.6
Total Costs (USD) 0.63 0.83 0.83 2.29
Net Revenue (USD) 0.97 -0.83 -0.83 -0.69
N 1,379 1,424 1,379
Total Net Revenue (USD) 1,338 -1,182 -1,145 -989

Total Benefits (USD) 1,285

Note: The actual postage costs are lower because tax offices have adopted standard postage rates.
We did not account for the potential decrease in revenue due to the compliance trade-off, where
lower penalties might also lead to a reduction in total revenue after the treatments..
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A.5

Treatment Letters Dispatch Date

Dispatch Date

Trials Tax Office Location
Treatment 1  Treatment 2  Treatment 3
Initial T045 Java 15-18 Nov 21  15-18 Nov 21 15-18 Nov 21
T041 Java 15-26 Nov 21  15-26 Nov 21  15-26 Nov 21
T047 Java 15-18 Nov 21  15-18 Nov 21  15-18 Nov 21
T043 Java 15-18 Nov 21 15-18 Nov 21  15-18 Nov 21
T042 Java 19 Nov 21 19 Nov 21 19 Nov 21
T044 Java 19 Nov 21 19 Nov 21 19 Nov 21
T914 Nusa Tenggara 11-14 Nov 21 11-14 Nov 21 11-14 Nov 21
T911 Nusa Tenggara 09-14 Nov 21 09-14 Nov 21  09-14 Nov 21
T915 Nusa Tenggara 12 Nov 21 12 Nov 21 12 Nov 21
T301 Sumatera 15 Nov 21 15 Nov 21 15 Nov 21
T306 Sumatera 15 Nov 21 15 Nov 21 15 Nov 21
T307 Sumatera 09-15 Nov 21  09-15 Nov 21  09-15 Nov 21
T313 Sumatera 09-15 Nov 21 09-15 Nov 21 09-15 Nov 21
Repeated T047 Java 7-9 Jun 23 7-9 Jun 23 7-9 Jun 23
T043 Java 7-9 Jun 23 7-9 Jun 23 7-9 Jun 23
T041 Java 7-9 Jun 23 7-9 Jun 23 7-9 Jun 23
T914 Nusa Tenggara 12-16 Jun 23 12-16 Jun 23  12-16 Jun 23
T915 Nusa Tenggara 12-20 Jun 23 12-20 Jun 23 12-20 Jun 23

Note: Treatment 1: Deterrence Letters, Treatment 2: Literacy Letters, Treatment 3: Public Goods

Provision Letters.
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A.6 Experiment Timeframe

FGDs Trial(1) Outcome(1.1)  Outcome(1.2) Trial(2) Outcome(2)
: | | | F— AAAAAN—
Jun'21 Nov'21 Jan 22 Feb'23 June'23 Aug'23

 Focus Group Discussions (FGDs) involved conducting multiple interviews with small
business owners, tax officials, and policy actors.

 Trial(1) is the initial trial.

o Outcome(1.1) represents the average treatment effects immediately after the trials
are conducted.

o Outcome(1.2) comprises the long-term effects.
« Trial(2) is the repeated trial.

« Outcome(2) represents the average treatment effects of the repeated trials.
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A.7 Field Experiment Location
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Note: Map data is provided by geospatial information from the Indonesia Statistics. Data is merged
with subdistrict data from the experimental design.
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A.8 Average Treatment Effect - South Sumatera
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Note: Map data is provided by geospatial information from the Indonesia Statistics. Data is merged
with subdistrict data from the experimental design.
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A.9 Average Treatment Effect - Jakarta

Filing Rates

Payment

Statistics. Data is merged

Note: Map data is provided by geospatial information from the Indonesia

with subdistrict data from the experimental design.
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A.10 Average Treatment Effect - Nusa Tenggara

Payment

Filing Rates

Note: Map data is provided by geospatial information from the Indonesia Statistics. Data is merged

with subdistrict data from the experimental design.
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A.11 Nelson Aalen Cumulative Hazard Function Estimates

Timeframe At Risk Fail Survivor function s.e [95% conf. int.]
Treatment=0

1 2976 464 0.8441 0.0066 0.8305 0.8566
2 2512 25 0.8357 0.0068 0.8219 0.8485
7 2487 78 0.8095 0.0072 0.7949 0.8231
14 2409 0 0.8095 0.0072 0.7949 0.8231
Treatment=1

1 1991 1648 0.449 0.0091 0.4311 0.4667
2 1343 8 0.4463 0.0091 0.4284 0.4641
3 1335 90 0.4162 0.009 0.3985 0.4339
4 1245 46 0.4009 0.009 0.3833 0.4184
5 1199 51 0.3838 0.0089 0.3664 0.4012
6 1148 158 0.331 0.0086 0.3142 0.3479
8 990 124 0.2895 0.0083 0.2734 0.3059
10 866 15 0.2845 0.0082 0.2685 0.3008
11 851 80 0.2578 0.008 0.2422 0.2736
14 771 0 0.2578 0.008 0.2422 0.2736
Treatment=2

1 2989 699 0.7661 0.0077 0.7506 0.7809
2 2990 14 0.7615 0.0078 0.7458 0.7763
3 2276 231 0.6842 0.0085 0.6672 0.7005
4 2045 25 0.6758 0.0086 0.6587 0.6923
5 2020 19 0.6695 0.0086 0.6523 0.6860
8 2001 43 0.6551 0.0087 0.6377 0.6718
14 1958 0 0.6551 0.0087 0.6377 0.6718
Treatment=3

1 3040 838 0.7243 0.0081 0.7081 0.7399
2 2202 15 0.7194 0.0081 0.7031 0.7350
3 2187 104 0.6852 0.0084 0.6684 0.7014
4 2083 33 0.6743 0.0085 0.6574 0.6907
5 2050 12 0.6704 0.0085 0.6534 0.6868
14 2038 0 0.6704 0.0085 0.6534 0.6868

Note: Treatment 1: Deterrence Letters, Treatment 2: Literacy Letters, Treatment 3: Public
Goods Provision Letters. The cumulative hazard function is the number of “failures” per subject
— interpreted as an accumulative positive tax payment.
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A.12 Stratified Log-Rank Test

2

Strata Treatment Obs. events Expected events X
Location: Java 0 1682 1248.26 2245 . 514
1 1623 2619.29
2 1662 1369.11
3 1698 1428.35
Location: Sumatera 0 914 701.32 1716.13%**
1 894 1448.68
2 942 777.8
3 938 760.21
Location: Nusa Tenggara 0 380 340.34 275.66%+*
1 380 483.35
2 385 357.9
3 404 367.41
Sector: Service 0 1507 1147.1 2266.86%**
1 1480 2359.56
2 1529 1269.62
3 1578 1317.72
Sector: Trading and Manuf. 0 1469 1140.57 1872.47%**
1 1417 2207.54
2 1460 1233.02
3 1462 1226.87
Business size: Small 0 973 757.65 1349.91%%*
1 980 1513.49
2 1000 839.21
3 1018 860.65
Business size: Medium 0 1011 782.32 1354.89%***
1 942 1490.09
2 984 831.1
3 1026 859.49
Business size: Large 0 992 747.1 1430.55%**
1 975 1563.33
2 1005 832.5
3 996 825.08

Note: Treatment 0: Control, Treatment 1: Deterrence Letters, Treatment 2: Literacy Letters, Treatment

3: Public Goods Provision Letters. * p <0.1, ** p <0.05, *** p <0.01.
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A.13 Estimation of Geographic-Clustered Effects

Geospatial cluster Diff. Means Linear-in-Means
coef s.e. coef s.e.
Kamal Muara < Kapuk Muara -0.035 0.037 0.071 0.021
Warakas < Sunter Jaya -0.018* 0.019 0.023 0.001
Selaparang < Ampenan 0.086* 0.052 0.032* 0.021
Sandubaya < Mataram Kec. 0.125 0.012 0.121 0.014
Mataram < Sekarbela -0.045%  0.023 0.034 0.020
Average within cluster (sample)
CL-A (ARH) 0.121  0.025 0.021 0.025
CL-B (CW) 0.035% 0.030 -0.052 0.023
CL-C (PS) -0.012  0.013 0.125 0.045
CL-D (MK) 0.235** 0.072 0.085 0.032

Note: Cluster-robust s.e. Regressions include distance FE. ARH is Jalan Arif Rahman Hakim, CW is
Catur Warga, PS is Plumpang Semper, MK is Muara Karang. Cluster is approximated based on address
and geospatial information from Indonesia Statistics. *p <0.1, ** p <0.05, *** p <0.01.
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A.14 Distibution of Taxpayers - Non Experimental Data

Bunching - Tobit

Density (90 bins)
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Note: The estimation uses a larger, non-experimental dataset and employs data-driven algorithms
from Bertanha et al. (2022). The spike represents the mass point, referred to as “bunching,” while the
drop indicates the “missing mass”. Turnover is measured in billions of Rupiahs, with the cut-off point
set at Rp4.8 billion, the threshold for SME registration.
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A.15 Elasticity of Bunching Taxpayers - Non Experimental Data
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Note: The elasticity bunching estimation is based on a larger, non-experimental dataset and is produced
using data-driven algorithms from Bertanha et al. (2022).
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A.16 Cumulative Hazard Function of Payment - By Location
and Sector

By Location By Sector
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Note: Each line represents a rate of respective payment amount of all taxpayers. The progression
rate shows that compared to control group, the deterrence letter led to a particularly strong increase
in payment rates during 14 months observation period. The corresponding increase in payment rates
resulting from the public good provision letter is weaker.
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A.17 Cumulative Hazard Function of Payment - By Registra-
tion Age and Turnover

By Registration Age By Turnover
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Note: Each line represents a rate of respective payment amount of all taxpayers. The progression
rate shows that compared to control group, the deterrence letter led to a particularly strong increase
in payment rates during 14 months observation period. The corresponding increase in payment rates
resulting from the public good provision letter is weaker.
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A.18 Cumulative Hazard Function of Payment - By Internet
and Distance

Internet Connection Distance to Tax Office
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Note: Each line represents a rate of respective payment amount of all taxpayers. The progression
rate shows that compared to control group, the deterrence letter led to a particularly strong increase
in payment rates during 14 months observation period. The corresponding increase in payment rates
resulting from the public good provision letter is weaker.

66



A.19 Survival Estimates of Filing by Location and Sector

By Location By Sector
Java Sumatera Service Trading and Manuf.
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Note: Each line represents a rate of respective timely tax filing of all taxpayers . The failure event
criteria is the dummy whether monthly tax return submission is not timely i.e., after the 15th of the
following month. The progression rate analysis reveals that, in comparison to the control group, the
deterrence letter engendered a more enduring impact on the propensity for timely filing over the course
of a 14-month observational period.

67



A.20 Survival Estimates of Filing by Registration Age and Turnover

By Registration Age By Turnover
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Note: Each line represents a rate of respective timely tax filing of all taxpayers . The failure event
criteria is the dummy whether monthly tax return submission is not timely i.e., after the 15th of the
following month. The progression rate analysis reveals that, in comparison to the control group, the
deterrence letter engendered a more enduring impact on the propensity for timely filing over the course
of a 14-month observational period.
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Survival Estimates of Filing by Internet and Distance
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Note: Each line represents a rate of respective timely tax filing of all taxpayers . The failure event
criteria is the dummy whether monthly tax return submission is not timely i.e., after the 15th of the
following month. The progression rate analysis reveals that, in comparison to the control group, the
deterrence letter engendered a more enduring impact on the propensity for timely filing over the course
of a 14-month observational period.
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A.22 Heterogeneous Treatment Effects: Deterrence
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Note: Each bar represents the average treatment effects for respective outcome variables with 95%

confidence intervals shown as lines around the point estimates.
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A.23 Heterogeneous Treatment Effects: Literacy

Region: Java-
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A.24 Heterogeneous Treatment Effects: Public Goods Provision
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