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ABSTRACT
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Location Matters: Insights from a Natural
Field Experiment to Enhance Small 
Business Tax Compliance in Indonesia*

Tax compliance among small businesses remains low in developing countries, yet little is 

known about how regional context shapes the effectiveness of enforcement strategies. 

Both theory and evidence suggest an ambiguous relationship between compliance 

and geographic proximity to tax offices. We study this issue using a large-scale natural 

field experiment with Indonesia’s tax authority involving 12,000 micro, small, and 

medium enterprises (MSMEs). Businesses were randomly assigned to receive deterrence, 

information, or public goods letters, or no message. All letters improved compliance, with 

deterrence messages producing the largest gains – substantially increasing filing rates and 

raising monthly tax payments. Each dollar spent on deterrence letters generated about 

US$30 in additional revenue over the course of a year. We observe high compliance among 

non-treated MSMEs near metropolitan tax offices and find that enforcement messages 

successfully raise compliance in non-metropolitan regions to comparable levels. However, 

targeting already compliant MSMEs near metropolitan tax offices backfires, underscoring 

the need for geographically tailored tax administration strategies. These results provide 

novel experimental evidence on the relation between geographic proximity and the 

effectiveness of tax enforcement, helping to reconcile mixed findings in the tax compliance 

literature.
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1 Introduction

Micro, small, and medium enterprises (MSMEs) play a vital role in the economic landscape

of developing countries, driving employment and growth. In Indonesia, MSMEs account

for about 99% of businesses and generate around 62% of GDP (Coordinating Ministry

for Economc A↵airs, 2022). Yet, despite their economic significance, persistently low tax

compliance leaves much of their fiscal potential untapped (DGT, 2021), a missed oppor-

tunity to finance Indonesia’s development agenda (World Bank, 2022). The challenge

is compounded by structural constraints: the vast majority of small businesses remain

unregistered, compliance among registered firms is low (DGT, 2021), and the absence of

third-party income reporting hampers the government’s ability to verify income and as-

sess liabilities accurately. Under such conditions, it is crucial for policymakers to identify

the realistic levels of compliance that can be achieved and design targeted strategies to

enhance MSME tax compliance.

This paper explores the e↵ectiveness of behavioral interventions designed to improve

MSME tax compliance, using data from a Natural Field Experiment conducted in col-

laboration with Indonesia’s Directorate General of Taxes (DGT). Our sample consists of

12,000 DGT-registered businesses randomly assigned to receive one of three hard-copy

letters, each informed by insights from the behavioral literature: a deterrence letter, a

tax education letter, and a letter emphasizing the use of tax revenue. A control group

received no correspondence. The experiment was implemented across Jakarta (metropoli-

tan capital), Palembang in South Sumatera (urban/semi-urban), and Mataram in West

Nusa Tenggara (urban, semi-urban, and rural), covering 13 local tax o�ce jurisdictions.

We observe the filing and payment behavior of MSMEs over a 12-month period after the

intervention.

Our sample includes only registered businesses, allowing us to study variation among

those already at the higher end of the compliance spectrum. It further allows us to

examine regional variation in baseline compliance and treatment e↵ectiveness. A key
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feature distinguishing the three study regions is the geographic proximity of businesses to

their nearest tax o�ce. For example, in Jakarta, half of the businesses in our sample are

located within one kilometer of a tax o�ce, with six such o�ces operating within a 147-

square-kilometer area. In contrast, in West Nusa Tenggara, 90% of sampled businesses are

more than 23 kilometers away from the nearest tax o�ce. To assess how spatial variation

shapes outcomes, we conduct a heterogeneity analysis stratifying businesses by distance

to the nearest tax o�ce. This allows us to assess whether proximity of small businesses

to tax o�ces moderates or amplifies the impact of behavioral interventions on compliance

behavior.

We provide the first experimental evidence on how geographic proximity of businesses

to tax o�ces influences compliance. Proximity facilitates greater availability and e�cient

dissemination of information, which flows more readily near its source (Ivković et al.,

2005). As a consequence, businesses located in close proximity to a tax o�ce may be less

compliant if they perceive their proximity as providing an informational advantage (Ku-

bick et al., 2017). Conversely, it is also possible that tax o�ces collect more information

about nearby businesses than those businesses obtain about tax o�ces (Chan and Wang,

2023). In particular, physical closeness may enable tax o�ces to exert greater enforce-

ment pressure – such as through door-to-door visits – which could increase compliance.

Our analysis explores how these competing mechanisms play out by testing whether the

e↵ectiveness of behavioral nudges varies with business proximity to tax o�ces and across

regions.

The economic literature has traditionally modeled tax evasion as a decision balanc-

ing the costs of detection and penalties against the benefits of evasion (Allingham and

Sandmo, 1972; Yitzhaki, 1974). More recently, attention has shifted to the moral and

psychological dimensions of compliance, including social norms and moral costs (Luttmer

and Singhal, 2014). Empirical evidence shows that deterrence interventions, such as audit

notifications, tend to increase compliance (Slemrod et al., 2001b; Mendoza et al., 2017),

while non-deterrence interventions – such as moral suasion or social norms messages –
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produce more mixed results (Blumenthal et al., 2001; Torgler, 2006; Hallsworth et al.,

2017). Compliance is also shaped by fairness perceptions (Tyler, 2006; Saunders et al.,

2013; Besley et al., 2019), trust in authorities (Kirchler et al., 2008), and cognitive biases

such as anchoring (Maciejovsky et al., 2007), framing (Ashby and Webley, 2008), inertia

(Kerr, 2012; Jones, 2012), and imperfect memory (Ericson, 2017; Gillitzer and Sinning,

2020).

A growing body of work examines behavioral tax compliance in upper-middle-income

countries, mainly in Latin America.1 In Indonesia, Persian et al. (2023) show that email

prompts modestly increase filing rates in a Randomized Controlled Trial (RCT) with

more than 11 million taxpayers. The closest study to ours, a World Bank (2020) RCT

with 24,000 MSMEs, finds that calendar and informational messages raised tax payments

by 12%, but combining these with deterrence messages increased filing rates only slightly

and had no e↵ect on payment amounts.

We contribute to the behavioral tax compliance literature with a particular focus

on developing country contexts. First, we test the e↵ectiveness of three low-cost, behav-

iorally informed treatments – letters and flyers – to assess which most e↵ectively improves

compliance. Cost-e↵ectiveness is central to scaling interventions, and our treatments are

roughly two to three times cheaper than those studied in the World Bank (2020) report.

Second, we examine how business location conditions responsiveness to behavioral inter-

ventions, an issue that has received limited attention. While earlier studies link proximity

to local tax o�ces with compliance, ours is the first to investigate this relationship in an

experimental setting. Third, we broaden the geographic scope by comparing metropoli-

tan and non-metropolitan regions across Indonesia (Jakarta, South Sumatera, and West

Nusa Tenggara), providing new evidence on how regional factors shape the e↵ectiveness of

behavioral nudges. Finally, we estimate heterogeneous treatment e↵ects by penalty and

filing history, showing how past behavior mediates responsiveness to nudges and informing

1See, among others, Eguino et al. (2020), Schächtele et al. (2022), Schächtele et al. (2023), Ortega
and Sanguinetti (2013b), Mogollon et al. (2021), Kettle et al. (2016), Kettle et al. (2017), Castro and
Scartascini (2013), Brockmeyer et al. (2019), and Holz et al. (2023).
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the design of more targeted interventions.

Our results show that, on average across regions, all three treatments significantly

improve compliance, raising filing rates, non-zero returns, and year-on-year growth in

both payment likelihood and amount. Among the interventions, the deterrence letter has

the strongest e↵ect – raising non-zero filing by nearly 40 percentage points and increasing

monthly tax payments by around IDR40,000 ($US2.75) per business. The information

and tax revenue letters (including flyers) also yield positive, albeit more modest, impacts.

More nuanced patterns emerge when treatment e↵ects are disaggregated by region. In

South Sumatera and West Nusa Tenggara – areas with lower baseline compliance – all

three letters significantly increase both filing and payment rates, with the deterrence let-

ter again proving most e↵ective. In South Sumatera, this intervention brings compliance

levels close to those observed in Jakarta. By contrast, in Jakarta – where compliance

is already high, particularly among businesses located close to tax o�ces – our inter-

ventions reduce compliance, especially within 500 metres of a tax o�ce. These negative

e↵ects weaken with distance and eventually turn positive. These findings highlight the

importance of tailoring tax interventions to local compliance conditions. While simple

deterrence messages can be highly e↵ective in lower-compliance areas, they may be coun-

terproductive in already compliant urban environments.

The remainder of this paper is structured as follows. Section 2 provides an overview

of the related literature and discusses potential mechanisms and expected behaviors. Sec-

tion 3 presents the experimental design, provides a description of the data, and explains

our estimation strategy. The results are presented in Section 4. Section 5 concludes.
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2 Related literature, mechanisms and expected be-

haviors

2.1 Related literature

The tax compliance literature has expanded rapidly with the availability of administra-

tive data and growing interest in testing cost-e↵ective interventions to improve compli-

ance (Hallsworth et al., 2017). Tax compliance decisions are shaped by both economic

and non-economic considerations. The traditional framework models evasion as a choice

comparing the expected benefits of under-reporting with the probability of detection and

associated penalties (Allingham and Sandmo, 1972; Yitzhaki, 1974). Consistent with this

framework, deterrence interventions such as audit notifications are generally e↵ective.

For example, Slemrod et al. (2001a) show that informing low- and middle-income earners

about audit selection increases reported income, while high-income earners with greater

evasion opportunities reduce their reported income. Mendoza et al. (2017) document that

compliance improves only up to a certain audit intensity, after which it declines.

A second key strand emphasizes the moral and social costs of non-compliance (Erard

and Feinstein, 1994; Reckers et al., 1994; Bobek and Hatfield, 2003; Torgler, 2007; Alm

and Torgler, 2011), which arise when individuals deviate from social norms (Elster, 1989;

Myles and Naylor, 1996; Wenzel, 2004; Frey and Torgler, 2007; Traxler, 2010; Bobek et

al., 2013). However, evidence on non-deterrence interventions is mixed. Many studies

find limited e↵ects of moral suasion and social norm messages (Blumenthal et al., 2001;

Torgler, 2004; Wenzel, 2005; Fellner et al., 2013), and a meta-analysis concludes tax morale

messages are generally ine↵ective compared to neutral messages Antinyan and Asatryan

(2020). Some interventions can even backfire, such as rewards that reduce compliance

Dwenger et al. (2016). Nonetheless, a few large-scale field experiments show positive

e↵ects of social norm messages on tax revenue (Hallsworth et al., 2017; Bott et al., 2020).

The costs and benefits of tax compliance can be influenced by various other fac-
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tors. Taxpayers derive utility from public goods, a↵ecting compliance through reciprocity

(Bazart and Bonein, 2014) and altruism (Andreoni, 1990; Feld and Frey, 2010). Com-

pliance is further shaped by perceptions of fairness (Tyler, 2006; Saunders et al., 2013;

Besley et al., 2019), trust in authorities (Kirchler et al., 2008), interactions with tax ad-

ministrations (Braithwaite, 2009), and behavioral biases such as anchoring (Maciejovsky

et al., 2007), framing (Ashby and Webley, 2008), inertia (Kerr, 2012; Jones, 2012), and

imperfect memory (Ericson, 2017; Gillitzer and Sinning, 2020).2

Several studies have examined tax compliance in upper-middle-income countries such

as Indonesia.3 The majority of these studies focus on Latin American countries. In

Argentina, Eguino et al. (2020) show that redesigned tax bills appealing to reciprocity

raise payment rates by about 20% – and nearly 40% when delivered in person – with e↵ects

attributed to improved design, reciprocity, and proximity to public services. Schächtele

et al. (2023) find that reciprocity appeals have lasting impacts, with e↵ects persisting two

years later. Direct interactions with taxpayers also prove e↵ective in Colombia: Ortega

and Sanguinetti (2013a) show that visits outperform letters and emails, while Mogollon

et al. (2021) document that phone calls increase tax collections by 25 percentage points.

RCTs in Guatemala further highlight the mixed e↵ects of communication strategies.

Kettle et al. (2016) find that deterrence and social norm letters triple tax receipts in

an experiment with 40,000 taxpayers, whereas other messages only increase declaration

rates. By contrast, an online experiment with 600,000 taxpayers found no e↵ect of honesty

declarations, public goods messages, or penalty reminders on reported amounts (Kettle

et al., 2017). Evidence on property tax compliance also shows heterogeneity: deterrence

messages raise compliance in Argentina (Castro and Scartascini, 2013), while fairness

appeals are ine↵ective; registration nudges in Brazil yield positive e↵ects but lottery

2Holzinger and Biddle (2016) provide a more detailed review of the determinants of tax compliance.
3Only a few studies have explored the e↵ectiveness of deterrence and non-deterrence nudges in lower-

middle- and low-income countries. Among lower-middle-income countries, research has been conducted
in Eswatini (Santoro et al., 2024), Jordan (Alasfour et al., 2016), Pakistan (Slemrod, 2019b), Papua New
Guinea (Hoy et al., 2021), Tanzania (Collin et al., 2022), Vietnam (Nga and Tam, 2023) and Zimbabwe
(Dlamini, 2017). Important examples of studies in low-income countries include those by Mascagni (2018)
and Mascagni and Nell (2021) in Rwanda.
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rewards backfire (Schächtele et al., 2022); social norm messages in Peru boost compliance

by 20% (Del Carpio, 2022); and enforcement in Mexico raises revenue but reduces welfare

(Brockmeyer et al., 2021).

Evidence on business tax compliance in upper-middle-income countries is more lim-

ited. In Costa Rica, Brockmeyer et al. (2019) find that enforcement emails raise tax

payments by 3.4 percentage points among non-filing firms, with third-party reporting

further improving compliance. In the Dominican Republic, deterrence messages stressing

prison sentences and public disclosure, combined with enforcement reforms, raised tax

revenues by US$184 million, with especially strong e↵ects among large firms (Holz et al.,

2023).

We are aware of only two experimental studies examining behavioral aspects of tax

compliance in Indonesia. Persian et al. (2023) evaluate email prompts in an RCT with

more than 11 million taxpayers and show that all treatments raise early and overall

filing, with planning prompts most e↵ective. The closest study to ours is a World Bank

(2020) RCT involving 24,000 MSMEs in Java (excluding Jakarta), which tested calendars

paired with informational, public goods, or deterrence messages. Payment e↵ects were

modest: information and public goods treatments raised payments by about IDR13,000

(US$0.89),4 while deterrence increased payment rates by one percentage point without

a↵ecting amounts.

A simple cost-benefit analysis reveals that our treatments are more cost-e↵ective than

those used by the World Bank. For every dollar spent, the World Bank’s most e↵ec-

tive treatment generated about US$3.41 in tax revenue over a 12-month period and

about US$4.22 over the 15-month period observed in the data.5 In contrast, our treat-

4Throughout the paper, we use an exchange rate of US$1 = IDR14,528 as of 1 July 2021 (https://
www.xe.com/currencytables/?from=USD&date=2021-07-01#table-section, accessed on 15 January
2025). This rate is comparable to the exchange rates during the study period of the World Bank (2020)
report.

5The e↵ects presented in Table 4.3, Column 4 of the World Bank (2020) report are: Information:
IDR12,879 (US$0.89), Public goods: IDR13,004 (US$0.90), Deterrence: IDR�2,945 (US$�0.20, not
statistically significant). The cost of printing and shipping a calendar, as shown in Table 4.7 of the
report, is IDR44,197 (US$3.04). Using the discount rate of 6.66% per annum employed in the report, the
present value of monthly tax payments of IDR13,004 (US$0.90) over a 12-month period is IDR150,561
(US$10.36). The resulting cost-benefit ratio is 44,197/150,561=3.04/10.36=0.294. In other words, for
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ments were considerably cheaper and, in the case of the deterrence letter, far more e↵ec-

tive. For every dollar spent, our deterrence letter generated about US$30 in tax revenue

over a 12-month period. We present the results of our cost-benefit analysis in Section 4.3

below.

2.2 Mechanisms and expected behaviors

To better understand the mechanisms underlying business tax compliance, we compare

the costs and benefits of tax evasion. Specifically, we consider the deterrence model of

Allingham and Sandmo (1972), which extends Becker’s (1968) economic model of crime

to the domain of tax evasion. Using the notation introduced by Slemrod (2019a), we may

write

(1� p(e, a))U(y(1� t) + te) + p(e, a)U(y(1� t)� fte), (1)

where the probability of detection, p(e, a), is a function of the understated tax liability (e)

and the enforcement intensity (a). The function U(·) is a von Neumann-Morgenstern

(VNM) utility function. The variable y denotes the taxpayer’s true income, t is a propor-

tional income tax rate, and f is the penalty factor applied to detected evasion.

Applying the VNM theorem, equation (1) may be written as

E
⇥
U((1� p(e, a))(y(1� t) + te) + p(e, a)(y(1� t)� fte))

⇤
. (2)

It is useful to consider the case of full compliance (no evasion). In this case, the

expected utility reduces to

E[U(y(1� t))]. (3)

every dollar spent, the amount of tax revenue collected is US$3.41. The corresponding amount of tax
collected over a 15-month period is IDR186,665 (US$12.85), yielding a tax revenue of US$4.22 for every
dollar spent.
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Comparing (2) and (3), taxpayers will be fully compliant if

(1� p(e, a))te| {z }
expected benefit of evasion

< p(e, a)fte.| {z }
expected cost of evasion

Proximity to the local tax o�ce a↵ects our model through the probability of detec-

tion, p(e, a). Several studies highlight that compliance is more likely influenced by the

believed probability of detection, pb(e, a), rather than the actual probability, p(e, a).6 This

distinction underscores the importance of taxpayer perceptions, which may diverge from

objective realities.

If businesses located near a tax o�ce perceive their proximity as providing an informa-

tional advantage – as suggested by Kubick et al. (2017) – they may believe their probability

of detection is lower than that of businesses located farther away: pcloseb (e, a) < pfarb (e, a).

As a consequence, businesses closer to a local tax o�ce would face a higher expected

benefit from tax evasion and a lower expected cost of evasion compared to those located

farther away. Conversely, if local tax o�ces are perceived as more e↵ective at gathering

information about nearby businesses than those businesses are at obtaining information

about local tax o�ces – as suggested by (Chan and Wang, 2023) – then the believed prob-

ability of detection for nearby businesses would exceed that of businesses farther away:

pcloseb (e, a) > pfarb (e, a). In this scenario, the outcomes are reversed: businesses closer to a

local tax o�ce would face a lower expected benefit from tax evasion and a higher expected

cost compared to their more distant counterparts.

While the theoretical model suggests that enforcement messages may enhance com-

pliance by raising the believed probability of detection, it remains unclear whether these

messages will contribute to closing or widening the compliance gap between businesses

located near local tax o�ces and those farther away. This insight underscores the impor-

tance of empirical analysis in determining the link between business proximity to local

tax o�ces and their responsiveness to deterrence messaging.

6Examples include Alm et al. (1992), Snow and Warren (2007), Dhami and al Nowaihi (2007) and
Durlauf and Nagin (2010).
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In addition to using enforcement messages, we also examine the e↵ectiveness of pro-

viding information aimed at facilitating business tax compliance. From a theoretical per-

spective, providing information to reduce compliance costs should a↵ect all businesses,

except those that do not comply at all. We extend equation (2) to account for compliance

costs, �, which are assumed to increase with reported income, r = y � e:

E
⇥
U((1� p(e, a))(y(1� t) + te� �r) + p(e, a)(y(1� t)� fte� �r))

⇤
. (4)

By comparing equation (4) to the case of full compliance, we obtain

(1� p(e, a))te+ �e| {z }
expected benefit of evasion

< p(e, a)fte.| {z }
expected cost of evasion

This result suggests that when compliance costs rise with reported income, they in-

crease the expected benefit of evasion. Our information treatment aims to enhance com-

pliance by reducing compliance costs. However, the e↵ectiveness of providing information

may vary depending on its usefulness to businesses, a factor not addressed in the model.

If businesses in metropolitan areas – typically located near local tax o�ces – are better

informed than those in non-metropolitan areas, we would expect the provision of infor-

mation to be particularly useful for businesses in non-metropolitan areas. At the same

time, businesses in rural areas may benefit less from information about digital solutions

that require internet access, such as guidance on using apps or accessing online resources,

due to limited internet connectivity.

Finally, we assess the e↵ectiveness of a treatment designed to increase awareness of

how tax revenue is used. Providing information on the use of tax revenue has the potential

to enhance tax compliance because taxpayers may benefit from the provision of public

goods (Cowell and P.F. Gordon, 1988), with reciprocity (Bazart and Bonein, 2014) and

altruism (Andreoni, 1990; Feld and Frey, 2010) serving as potential underlying mecha-

nisms. For simplicity, we assume that the benefits derived from the provision of public

goods, captured by the parameter ✓, increase with reported income, which determines the
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amount of tax paid. We incorporate the utility gain from public goods into our model by

extending equation (4) as follows:

E
⇥
U((1� p(e, a))(y(1� t) + te� �r + ✓r) + p(e, a)(y(1� t)� fte� �r + ✓r))

⇤
. (5)

Comparing equation (5) to the case of full compliance yields

(1� p(e, a))te+ �e| {z }
expected benefit of evasion

< p(e, a)fte+ ✓e.| {z }
expected cost of evasion

This result suggests that providing information about the use of tax revenue increases

the expected cost of tax evasion because taxpayers may derive additional utility from

compliance when they are aware of the benefits of public goods and their role in funding

them. The extent to which the e↵ects of providing information about the use of tax

revenue vary across business locations remains an empirical question. Our trial was con-

ducted during the Covid-19 pandemic in 2021 and highlighted the use of tax revenue to

fund vaccinations – a public good with immediate and widespread relevance. It is plau-

sible that this type of information is particularly e↵ective in areas where public health

measures have visible impacts or where trust in government initiatives is higher.

3 Trial design, data and empirical strategy

3.1 Trial design

Our trial examines MSME tax filing and payment behavior across three regions: Jakarta,

South Sumatera, and West Nusa Tenggara.7 The trial was designed in collaboration with

the DGT and implemented through 13 local tax o�ces. The sample was drawn directly

from these o�ces, which determined the geographic scope of the study. The sampled

7We use the terms “trial” and “natural field experiment” interchangeably throughout this paper.
Natural field experiments are typically defined as RCTs in which participants are unaware that they are
part of the study (Czibor et al., 2019).
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business locations are shown in Appendix A. In Jakarta, all participating businesses are

located in North Jakarta, a densely populated metropolitan district. In South Sumatera,

the sample covers both the city of Palembang and the regional town of Prabumulih,

including a mix of urban, semi-urban, and rural areas. Similarly, in West Nusa Tenggara,

the sample includes businesses in and around the city of Mataram and nearby regional

towns, again capturing a diverse mix of settlement types.

MSMEs in Indonesia are required to file tax returns and make tax payments on a

monthly basis.8 Failure to submit tax returns or make timely payments may result in an

administrative penalty of IDR100,000 (US$6.88), in addition to a 2 percent interest charge

on the outstanding amount. The current tax rate for MSMEs is 0.5 percent, applicable

to businesses with an annual turnover of up to IDR4.8 billion (US$330,396), in line with

the definition of MSMEs under Indonesian tax regulations.9

Our analysis uses administrative records from the DGT, compiled monthly from

anonymized information submitted by local tax o�ces. All data were de-identified in

accordance with Article 34 of Indonesia’s General Provision and Tax Procedure Law,

which mandates strict confidentiality and anonymity. Ethics clearance was obtained from

the Human Research Ethics Committee of the Australian National University.10 The tar-

get population comprised approximately 12,000 registered MSMEs – defined as businesses

with an annual turnover of less than IDR4.8 billion (US$330,396) – recorded by the tax

o�ce between 2017 to 2019.11 Additionally, we focus on MSMEs classified by the DGT

as “monitored” taxpayers – those who submitted zero tax returns or filed late on at least

three occasions within the 12 months prior to the intervention. Registered MSMEs in In-

donesia represent a highly selective subgroup of small businesses. As of 2022, there were

8Article 7(3) of the 2023 Ministry of Finance Regulation. Payment receipts may serve as tax returns
for payments validated with a state revenue transaction number (Nomor Transaksi Penerimaan Negara,
or NTPN).

9The 0.5 percent rate under GR-23/2018 replaced the previous 1.0 percent rate from GR-46/2013.
The reduction was implemented to provide greater financial relief to MSMEs, enabling them to retain
more income for business expansion. The new rate took e↵ect on 1 July 2018.

10ANU Human Research Ethics protocol number 2021/508.
11The time frame was chosen to capture the application of prior regulations, such as GR-46/2013, while

avoiding selection bias related to special arrangements due to COVID-19 in 2020.
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about 2.3 million registered small businesses (DGT, 2022), compared to an estimated 63

million MSMEs in total (Ministry of Cooperatives and SMEs, 2020), meaning that only

about 3.7 percent of MSMEs are o�cially registered.

Our trial compares members of three treatment groups to members of a control group

who did not receive a letter. The treatment letters (presented in Appendix B) were de-

signed to target three distinct behavioral aspects of tax compliance. The first letter, the

“Deterrence Letter”, sought to reinforce compliance through clear reminders of submis-

sion deadlines, the administrative penalty of IDR100,000 (US$6.88) for late filing, and

the increasing use of computerized audits. It also emphasized the potential for further

enforcement actions against non-compliance. The second, the “Literacy Letter”, adopted

a simplified and approachable tone, providing step-by-step instructions to help recipients

fulfill their tax obligations. It included a QR code that directed recipients to the o�cial

mobile application m-pajak (see Appendix B for details) and the DGT website, o↵ering

easy access to additional resources. The third, the “Public Goods Letter”, aimed to in-

spire compliance by emphasizing the positive societal impacts of tax payments, such as

funding COVID-19 relief e↵orts and supporting education for future generations. To en-

hance the e↵ectiveness of the Literacy and Public Goods letters, we included informative

flyers designed with color and graphic elements grounded in psychological research on

visual perception and engagement.12

Before the trial, the DGT provided pre-treatment characteristics for 11,996 taxpay-

ers. To ensure stratified randomization, we grouped taxpayers with similar pre-treatment

characteristics into strata. Within each stratum, cases were randomly assigned to one of

the treatment groups or the control group. This approach ensured an even distribution of

taxpayers across groups while maintaining balance in pre-treatment characteristics. The

randomization process was carried out using a random number generator in STATA R�, with

12The use of color psychology in treatment design was informed by Elliot (2015). Previous studies have
shown that red stimuli attract attention and convey caution (Lindsay et al., 2010; Tchernikov and Fallah,
2010; Buechner et al., 2014; Jetté Pomerleau et al., 2013; Sokolik et al., 2014), while blue and yellow light
have been linked to increased alertness and improved performance on attention-based tasks (Lockley et
al., 2006; Viola et al., 2008; Cajochen et al., 2011; Taillard et al., 2012).
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a randomly selected seed to ensure replicability. Specifically, we employed the user-written

command randtreat (version 1.4) for stratified randomization, which is designed to fa-

cilitate random assignment within predefined strata. The random assignment resulted in

the following allocation of taxpayers: Treatment Group 1 (Deterrence) with 2,991 taxpay-

ers; Treatment Group 2 (Information) with 2,989 taxpayers; Treatment Group 3 (Public

Goods) with 3,040 taxpayers; and the Control Group with 2,976 taxpayers.

Our trial was implemented in November 2021, with letters sent out throughout the

month. Outcomes were measured monthly from January 2022 to February 2023 (a to-

tal of 14 months), with data collection concluding in February 2023.13 The trial was

registered with the Social Science Registry of the American Economic Association on

18 May 2022 (RCT ID AEARCTR-0009460). The pre-analysis plan was submitted on

17 February 2023, and we received access to the post-trial data in March 2023. While

our pre-analysis plan focused on tracking the evolution of outcomes over time, we decided

to exclude dynamic aspects from our analysis due to limited variation in outcomes over

time. Instead, we pooled outcomes across the period and clustered standard errors to ac-

count for repeated observations over time. We also streamlined the definitions of outcome

variables and considered only two of the five dimensions covered in the pre-analysis plan:

filing and payment. Specifically, we focus on four primary outcomes: whether a business

submitted a tax return, whether the return was non-zero, whether there was an increase

in payment compared to the previous year, and the amount by which payments increased

year-on-year. Other outcomes listed in the pre-analysis plan – such as timely submission,

use of electronic payments, and inbound calls to the tax o�ce – were not included in our

analysis, as they were of secondary importance.

A common concern in the design of field experiments is the potential for spillover

e↵ects arising from interactions between members of the treatment and control groups.

Specifically, contamination of the control group could bias the estimated treatment e↵ects,

13We restrict our analysis sample to the first 12 months after the intervention because we only received
information about changes in tax payments relative to the period 12 months earlier. We discuss this issue
in greater detail in Section 3.2 below.
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which are based on comparisons between treatment and control groups. While we cannot

entirely rule out the possibility of spillovers, it appears unlikely that they represent a

significant issue in our study. Our analysis sample consists of MSMEs spread across three

distinct islands, with a wide geographic spread and a combined population of over 200

million.

3.2 Data

The data provided by the DGT prior to the trial implementation were used for stratified

randomization. Following the interventions, external data sources were incorporated to

add two baseline variables to the DGT’s administrative records: one measuring the dis-

tance to the nearest tax o�ce14 and another capturing the base transceiver station (BTS)

density.15 The set of pre-treatment characteristics used for stratified randomization in-

cludes three regions (Jakarta, South Sumatera, and West Nusa Tenggara), two sectors

(service, trade/industry), two business types (business-only taxpayers, business taxpay-

ers with additional income), two tax return groups (individuals, firms), and sextiles of

business turnover, business age, distance to the nearest tax o�ce, and base transceiver

station (BTS) density.

The DGT provided access to further pre-treatment characteristics at the end of the

data collection period after the trial. Specifically, we obtained information on whether

businesses had received penalties and the number of months they had failed to file in

the 12 months prior to the treatment. We used the latter to create a variable indicating

whether businesses had failed to file for more than six months, which may be viewed as

a risk indicator from the tax authority’s perspective. These additional variables allow us

14Calculated as the Euclidean distance between the taxpayer’s registered location and the nearest tax
o�ce, based on their longitude and latitude coordinates, the measure represents the straight-line distance
(as the crow flies) between two points on a Cartesian plane.

15BTS density refers to the number of mobile network towers in a given area (regency or city), which can
influence internet accessibility and connectivity for businesses. Unfortunately, the 2007 measure from the
Ministry of Communications and Information, which was available at the time of our trial implementation,
omits data from more recent cellular operators. Validation with an updated BTS density measure from
Geospatial Information Indonesia Statistics (2020) confirmed that the 2007 measure is outdated and
unreliable. Therefore, we do not consider this variable in our analysis of heterogeneous treatment e↵ects.
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to study heterogeneous treatment e↵ects based on penalty and filing history.

Summary statistics of the pre-treatment variables are presented in Table 1. The p-

values in Table 1 correspond to comparisons of sample means between each treatment

group and the control group. Most of these comparisons show no significant di↵er-

ences, confirming that the randomization process e↵ectively balanced the covariates across

groups. However, we observe a significant di↵erence (p-value = 0.024) between Treatment

Group 3 and the Control Group with respect to penalty history, which was not used for

stratified randomization. To account for imbalances, we will include the pre-treatment

variables presented in Table 1 as control variables in our regression analysis.

[Table 1 about here.]

We use the administrative records provided by the DGT at the end of the data collec-

tion period to construct four outcome measures: (1) a binary variable indicating whether

a tax return was filed, (2) a binary variable indicating whether a non-zero tax return was

filed, (3) a binary variable indicating a higher amount of tax paid relative to the previous

year, and (4) the additional amount of tax paid (in IDR) relative to the previous year.

The DGT’s compliance risk management system focuses on tracking increases in tax

payments compared to the same period 12 months earlier, as most registered MSMEs

either increase their tax payments or keep them stable. As a result, we do not observe tax

payments in absolute terms, either before or after the intervention. This limitation has

two implications. First, due to the comparison of tax payments relative to tax payments

made 12 months earlier, analyzing the entire 14-month period following the intervention

may create inconsistencies. We address this problem by restricting our analysis to the

first 12 months after the intervention. Second, while we received data indicating whether

MSME tax payments declined compared to the previous year, we have no information on

the extent of that decline. However, only 56 of the 11,996 MSMEs in our dataset (0.047

percent) reduced their tax payments. Of those, 16 MSMEs belong to Treatment Group 1,

15 to Treatment Group 2, 9 to Treatment Group 3, and 16 to the Control Group. We

exclude these 56 MSMEs from our analysis sample. Given the small number of cases and
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their fairly even distribution across groups, it appears plausible that their exclusion has

a negligible impact on our results.

3.3 Empirical strategy

Our analysis assesses the impact of the three treatments on the four outcome measures

introduced in the previous section. We pool monthly observations over the 12 months

following the intervention and compute clustered standard errors to account for repeated

observations over time. Our primary estimation strategy relies on linear regression with

covariate adjustment. Specifically, we estimate the equation

Yit = ↵0 + �1T
1
i + �2T

2
i + �3T

3
i +Xi�+ �t + "it, (6)

where Yit denotes the outcome for MSME i (i = 1, . . . , N) in month t (t = 1, . . . , 12)

post-intervention. T 1
i T 2

i , and T 3
i are binary indicators for assignment to the respective

treatment groups, while Xi is a vector of baseline covariates. �t captures month fixed

e↵ects, and "it is the error term. Our parameters of interest are �1, �2, and �3, which

represent the average treatment e↵ects on the treated.16 We use our regression results to

conduct pairwise tests to compare treatment e↵ects across groups.

To explore heterogeneous treatment e↵ects, we estimate interacted models that al-

low treatment e↵ects to vary across predefined subgroups (e.g., by region). The model

specification is as follows:
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whereGj
i is a binary indicator equal to 1 if individual i belongs to group j, and 0 otherwise.

16These parameters can also be interpreted as average intent-to-treat (ITT) e↵ects, as we cannot verify
whether business owners received or read the letters. Although the possibility of returned mail cannot be
entirely ruled out, delivery was made to the taxpayer’s registered address as listed in the DGT database.
According to the DGT, this database is updated quarterly, resulting in a low rate of undeliverable mail –
fewer than 10% of letters are returned to sender.
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The ✓j are group fixed e↵ects. Our key parameters of interest in this specification are the

�j
1s, �

j
2s, and �j

3s, which capture treatment e↵ects within each subgroup.17

4 Results

4.1 Treatment e↵ects

Table 2 presents the treatment e↵ects across three groups – T1 (Enforcement), T2 (Infor-

mation), and T3 (Use of tax revenue) – compared to the control group, with results for

both filing and payment outcomes. For filing behavior, all treatment groups show signifi-

cant positive e↵ects on tax filing compared to the control group. Specifically, T1 and T2

have the largest e↵ects, increasing tax filing rates by 23 to 24 percentage points relative

to the control group. T3 also shows a positive e↵ect, though smaller in magnitude, with

an increase of about 9 percentage points. Regarding non-zero filing, T1 has the largest

e↵ect, boosting non-zero filing by about 40 percentage points. In contrast, T2 and T3

show much smaller e↵ects, ranging from about 8 to 12 percentage points. The e↵ect of

T1 on non-zero filing is significantly larger than those of T2 and T3, highlighting that T1

is particularly e↵ective in improving MSME tax compliance.

[Table 2 about here.]

Turning to payment outcomes, all treatment groups show significant positive e↵ects on

the likelihood of increasing tax payments compared to the previous year. T1 again shows

the largest e↵ect, increasing the likelihood of higher payments by nearly 43 percentage

points, followed by T3 at about 13 percentage points, and T2 at 9 percentage points.

Similar to the non-zero filing results, the e↵ect of T1 on year-on-year payment increases

is significantly larger than those of T2 and T3, confirming that enforcement is the most

e↵ective tool for collecting tax revenue. Regarding increases in tax payments, T1 again

17When analyzing heterogeneity by baseline characteristics within regions, we estimate equation (7)
separately for each region.
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shows the largest e↵ect, causing an increase of IDR39,379 (US$2.71) per month, followed

by T2 at IDR5,565 (US$0.38) and T3 at IDR3,812 (US$0.26). Taken together, these

findings reveal that T1 has a substantial and consistent positive impact on both filing

and payment, making it the most e↵ective intervention among the three.

4.2 E↵ects heterogeneity

Our analysis of heterogeneous treatment e↵ects examines how business location influences

tax compliance, with a particular focus on the geographic proximity of businesses to

local tax o�ces. We begin by exploring heterogeneous treatment e↵ects by region in

Section 4.2.1 before turning to the e↵ects of distance to the local tax o�ce within each

region in Section 4.2.2. In Section 4.2.3, we summarize the main findings from our analysis

of heterogeneous treatment e↵ects across several other subgroups.

4.2.1 E↵ects by region

Table 3 presents the treatment e↵ects by region. In Jakarta, all treatments have significant

negative e↵ects on the likelihood of tax filing, with T1 (Enforcement) showing the largest

negative e↵ect of about 10 percentage points compared to the control group. On the

other hand, in South Sumatra and West Nusa Tenggara, all treatments show significant

positive e↵ects, with T1 having the largest e↵ect in South Sumatra, increasing tax filing by

about 77 percentage points, and in West Nusa Tenggara, increasing tax filing by about 48

percentage points. Regarding non-zero filing, in Jakarta, T1 shows the largest positive

e↵ect (about 31 percentage points), followed by T3 (Use of tax revenue) at about 12

percentage points, while the e↵ect of T2 (Information) is statistically insignificant. In

South Sumatera, T1 again shows a substantial positive e↵ect (about 62 percentage point),

while T2 and T3 yield more moderate positive e↵ects (16-22 percentage points). In West

Nusa Tenggara, T1 shows a positive e↵ect of about 27 percentage points, while T2 and

T3 show smaller e↵ects (4-8 percentage points).

[Table 3 about here.]
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For the outcome measuring whether businesses increased their tax payments compared

to the previous year, T1 consistently shows significantly positive e↵ects across all regions.

The largest e↵ect is observed in South Sumatera (approximately 64 percentage points),

followed by Jakarta (around 34 percentage points) and West Nusa Tenggara (about 32

percentage points). T2 and T3 also produce positive and statistically significant e↵ects in

South Sumatera – ranging from 17 to 23 percentage points – and in West Nusa Tenggara,

where e↵ects range from 5 to 9 percentage points. In Jakarta, T3 shows a moderate e↵ect

of approximately 12 percentage points, while the e↵ect of T2 is not significant.

Turning to the actual increase in tax payments, T1 again generates the largest gains,

particularly in South Sumatera, where the monthly increase in payments amounts to

IDR55,421 (US$3.82). Smaller but still meaningful increases are observed in Jakarta

(IDR33,874, or US$2.33) and West Nusa Tenggara (IDR25,090, or US$1.73). While T2

and T3 also lead to increased payments in South Sumatera, the magnitudes are consid-

erably smaller than those of T1. In Jakarta and West Nusa Tenggara, the e↵ects of T2

and T3 on payment amounts are positive but more modest and not always significant.

The underlying drivers of these regional di↵erences in treatment e↵ects remain un-

certain. The three regions vary in terms of economic development, population density,

and a range of geographic, cultural, and administrative characteristics, all of which could

plausibly influence compliance behavior and responsiveness to interventions. While we do

not aim to provide a comprehensive explanation of the regional variation, our heterogene-

ity analysis highlights one key factor: distance to the local tax o�ce. This variable not

only di↵ers substantially across regions but is also strongly correlated with both baseline

compliance and treatment e↵ects.

4.2.2 E↵ects by distance to the local tax o�ce

We find substantial variation in the distance to local tax o�ces across the three study

regions. As shown in Table 4, in Jakarta (specifically North Jakarta district), 50% of

businesses in our sample are located within one kilometer of the nearest local tax o�ce.
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In contrast, in South Sumatera, 90% of businesses are more than six kilometers away,

and in West Nusa Tenggara, 90% are located more than 23 kilometers from the nearest

tax o�ce. These di↵erences reflect both disparities in population density and the limited

presence of tax o�ces in more remote areas.

[Table 4 about here.]

When we examine compliance behavior in the control group by distance to the local

tax o�ce, disaggregated by region, distinct patterns emerge. In areas extremely close to

a tax o�ce – such as the first decile of the distance measure in Jakarta, where businesses

are located within 500 meters – compliance is nearly perfect. Filing rates in this group

reach 100%, and average monthly tax payments increased by IDR64,000 (US$4.41) com-

pared to the previous year. This increase exceeds inflation and is substantial given the

average annual turnover and tax liability of MSMEs in our Jakarta sample. These busi-

nesses are not only consistently filing and reporting non-zero returns but are also showing

a marked increase in their payments over time.18

While we cannot conclusively determine the mechanisms behind this high level of com-

pliance, administrative records from the DGT and prior research suggest that proximity

to tax o�ces may facilitate more frequent site visits by tax o�cials – an enforcement

and outreach strategy commonly used in Indonesia (Antonacci and Chattha, 2024; Basri

et al., 2021; DGT, 2015). These visits may improve taxpayers’ understanding of filing

obligations or increase their perceived risk of detection and penalties for noncompliance.

Interestingly, tax compliance in Jakarta declines as the distance from the nearest local tax

o�ce increases – particularly in terms of non-zero filing and increased payments. Among

businesses located more than one kilometer away from the tax o�ce, fewer than 10%

file non-zero returns, representing a nearly 90 percentage point drop compared to those

18It is important to keep in mind that registered MSMEs represent a highly selected subset of MSMEs
in Indonesia. As such, compliance behavior among this group is not representative of MSMEs more
broadly. In a context like Indonesia, where verifying MSME turnover poses administrative challenges,
the compliance behavior observed among registered MSMEs located within 500 meters of a tax o�ce in
Jakarta can be considered an upper bound of what is achievable in terms of MSME compliance.
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within 500 meters. Similar patterns are observed in South Sumatera and West Nusa

Tenggara. However, because the baseline compliance is lower in these regions, the decline

with distance is less pronounced than in Jakarta.

Figures 1 and 2 present treatment e↵ects by deciles of distance to the nearest tax

o�ce for each region. The first notable finding is that, in Jakarta, treatments backfire

among businesses located very close to a tax o�ce – reducing both filing rates and tax

payments. This negative e↵ect dissipates after the second or third decile, depending

on the outcome. Beyond that point, treatment e↵ects generally improve with distance,

and in higher deciles, compliance levels among treated businesses approximate those of

firms located near tax o�ces. T1 consistently produces the strongest e↵ects, especially

for increased payments. Figure 3 presents a map of treatment e↵ects in North Jakarta,

illustrating the presence of six local tax o�ces situated in close proximity within a rela-

tively compact area. This dense clustering increases the likelihood of interactions between

taxpayers and tax o�cials.

[Figure 1 about here.]

The second key result is that, in South Sumatera, all treatments – particularly T1 –

are noticeably more e↵ective. The large magnitude of the e↵ect of T1 observed in South

Sumatera suggests that T1 raises overall compliance to a level comparable to that of busi-

nesses within 500 meters of a tax o�ce in Jakarta – our high-compliance benchmark. This

is a striking result, especially given that the intervention consisted of a simple deterrence

letter. In other words, in a setting with lower baseline compliance with fewer enforce-

ment resources, a low-cost behavioral intervention is able to raise tax compliance to levels

typically observed in a highly monitored, metropolitan area. This finding highlights the

considerable potential of such interventions in improving compliance in under-resourced

regions.

[Figure 2 about here.]
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The third insight relates to the interaction between distance and treatment hetero-

geneity across regions. While greater distance is associated with stronger treatment e↵ects

in Jakarta, no consistent pattern is observed in South Sumatera and West Nusa Tenggara.

This suggests a non-linear relationship between distance and responsiveness to compliance

interventions. Within a certain proximity – approximately 1.5 kilometers in our case –

treatments may be more e↵ective among businesses further away from the tax o�ce, per-

haps due to their initially lower compliance levels. However, at much greater distances

(over 6 kilometers in South Sumatera and 22 kilometers in West Nusa Tenggara), the

relationship appears to weaken. In these more remote areas, the limiting e↵ect of remote-

ness itself – potentially due to infrastructure, access to information, or administrative

capacity – may constrain the e↵ectiveness of interventions.

[Figure 3 about here.]

4.2.3 Additional sources of heterogeneity

We also estimate heterogeneous treatment e↵ects across subgroups based on the remaining

pre-treatment characteristics presented in Table 1, separately for each region. We find

no evidence of heterogeneity by turnover in Jakarta or West Nusa Tenggara. However,

in South Sumatera, the deterrence treatment has a significantly stronger e↵ect on filing

among businesses with higher turnover. Similarly, we observe no heterogeneity by business

age in Jakarta and West Nusa Tenggara, but in South Sumatera, the deterrence letter

leads to larger increases in filing, non-zero filing, and increased payments for businesses

that have been operating for a longer period.

When examining heterogeneity by past penalties and filing history, notable patterns

emerge only in Jakarta. There, the deterrence letter has significantly stronger e↵ects

on filing, non-zero filing, and increased payments among businesses that had more than

six months of non-filing in the previous year. The treatment e↵ect of the deterrence

letter is also larger for businesses with a history of penalties. These results suggest that

in Jakarta, where baseline compliance is relatively high, the treatments are particularly
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e↵ective among businesses that were previously less compliant.

Our analysis of treatment e↵ects across tax return groups, taxpayer types, and sec-

tors reveals further heterogeneity, with patterns that are often mixed and challenging to

interpret consistently across regions. In Jakarta, business-only taxpayers exhibit lower

responsiveness to T1 (Enforcement) in both filing and payment behavior compared to

business taxpayers with additional income sources. Moreover, businesses in the service

sector are more responsive than those in the trade/industry sector. These patterns gener-

ally hold for T2 (Information) and T3 (Use of tax revenue), although the di↵erences are

smaller in magnitude and not always statistically significant.

In South Sumatera, we find that the e↵ect of T1 on filing is slightly weaker in the

service sector compared to the trade/industry sector. Furthermore, individual taxpayers

are more likely than firms to increase their payments in response to T1. Other subgroup

di↵erences in this region are not statistically significant.

In West Nusa Tenggara, we observe more pronounced heterogeneity. Individual tax-

payers are consistently more responsive than firms, business-only taxpayers respond more

strongly than those with additional income, and the trade/industry sector is more respon-

sive than the service sector. These di↵erences are most evident for T1, less so for T2,

and weakest – and not always statistically significant – for T3. One potential explanation

for these findings is the relatively small sample size in West Nusa Tenggara compared

to Jakarta and South Sumatera, which may contribute to greater variability and in the

estimates and reduced statistical power.

4.3 Cost-benefit analysis

Table 5 presents the results of our cost-benefit analysis for the three treatments. Regarding

the amount of tax paid, T1 (Enforcement) generates the highest monthly tax payment

at IDR39,379 (US$2.64), followed by T2 (Information) at IDR5,565 (US$0.38) and T3

(Use of tax revenue) at IDR3,812 (US$0.26). The present value of the annual amount of

tax paid is IDR455,933 (US$30.61) for T1, compared to IDR64,432 (US$4.44) for T2 and
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IDR44,136 (US$3.04) for T3.

Regarding costs, the printing cost per letter is IDR800 (US$0.06) for both T1 and

T3, and IDR1,000 (US$0.07) for T2.19 In addition, both T2 and T3 incur extra costs of

IDR3,000 (US$0.21) for printing flyers. The postage cost per letter is consistent across all

approaches, at IDR14,402 (US$0.99). Consequently, the total costs amount to IDR15,202

(US$1.05) for T1, IDR18,402 (US$1.27) for T2, and IDR18,202 (US$1.25) for T3.

The benefit-cost ratio is considerably higher for T1, at 29.99, indicating that for every

dollar spent on T1, the present value of the amount of tax collected over a 12-month

period amounts to US$29.99. In contrast, for T2, each dollar spent yields US$3.50, while

for T3, the return is US$2.42.

5 Conclusions

This paper presents findings from a randomized field experiment conducted in collabora-

tion with the Indonesian tax authority, using administrative data to assess the e↵ective-

ness of behavioral interventions – specifically, hard-copy letters and flyers from local tax

o�ces – in improving tax compliance among micro, small, and medium enterprises. Our

sample consists of businesses already registered with the tax authority, and thus likely

to exhibit a relatively high baseline compliance. However, we find substantial regional

variation in baseline compliance: in metropolitan Jakarta, where businesses are typically

located near multiple local tax o�ces, baseline compliance was significantly higher than

in South Sumatera and West Nusa Tenggara, where businesses tend to be farther from

tax o�ces.

Treatment e↵ects also vary substantially across regions. In Jakarta, where compliance

is already high, especially among businesses located within close proximity to a local

tax o�ce, we find that the interventions backfired. In contrast, in South Sumatera, the

19The printing cost per letter for T2 is higher due to the use of a non-standard, informal format.
Unlike the standardized letters in T1 and T3, which follow a uniform design, T2 features a more visually
engaging layout with additional colors to enhance readability and appeal. This customization requires
the use of higher-quality printing materials.
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deterrence letter proved highly e↵ective, raising compliance levels to match those observed

in high-compliance areas of Jakarta. These findings highlight the importance of geographic

context in tax collection, suggesting that location-sensitive strategies may be essential for

improving compliance in diverse settings.

Our work contributes to a growing body of experimental research on tax compliance

in low- and middle-income countries and represents one of the first field experiments

targeting small businesses taxpayers in Indonesia. The results underscore the potential of

simple, low-cost deterrence interventions in improving compliance, particularly in regions

with lower baseline compliance and among businesses with moderate proximity to tax

o�ces.
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Tables and Figures

Table 1: Pre-Treatment Characteristics

Control Treatment 1 Treatment 2 Treatment 3

Mean SD Mean SD p-value Mean SD p-value Mean SD p-value

Variables used for stratification
Annual turnover (million IDR) 1,120 1,672 1,145 1,828 0.588 1,146 1,973 0.583 1,146 2,433 0.630
Age of business (years) 12.0 9.0 11.9 9.3 0.693 11.9 8.8 0.489 11.9 8.8 0.487
Distance to tax o�ce (kms) 6.2 8.8 6.2 8.8 0.882 6.3 8.8 0.737 6.3 8.9 0.532
BTS density 1,746 1,599 1,730 1,606 0.690 1,772 1,640 0.540 1,760 1,638 0.741
Jakarta 0.566 0.496 0.563 0.496 0.804 0.555 0.497 0.420 0.559 0.497 0.604
South Sumatera 0.306 0.461 0.309 0.462 0.835 0.316 0.465 0.422 0.308 0.462 0.907
West Nusa Tenggara 0.128 0.334 0.128 0.335 0.936 0.128 0.335 0.932 0.133 0.340 0.546
Sector (1 Service; 0 Trade and industry) 0.506 0.500 0.512 0.500 0.652 0.511 0.500 0.699 0.518 0.500 0.357
Type (1 Business only; 0 Diverse income) 0.382 0.486 0.387 0.487 0.665 0.375 0.484 0.587 0.392 0.488 0.418
Tax return group (1 Individual; 0 Firm) 0.790 0.408 0.784 0.412 0.595 0.797 0.403 0.503 0.782 0.413 0.492

Additional variables
Received penalty before 0.271 0.444 0.281 0.449 0.386 0.274 0.446 0.766 0.297 0.457 0.024
Did not file more than 6 months 0.543 0.498 0.547 0.498 0.738 0.543 0.498 0.992 0.565 0.496 0.088

N 2,960 2,975 2,974 3,031

Note: Treatment 1: Enforcement; Treatment 2: Information; Treatment 3: Use of tax revenue. p-values (based on robust standard errors) refer to
the comparison of means between treatment and control groups.
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Table 2: Treatment Effects

T1 T2 T3

Control vs. vs. vs. p-values

Mean Control Control Control T1=T2 T1=T3 T2=T3

Filing

Filed tax return 0.5706 0.2396*** 0.2325*** 0.0869*** 0.482 0.000 0.000
(0.0099) (0.0099) (0.0102)

Filed non-zero return 0.1564 0.3979*** 0.0800*** 0.1214*** 0.000 0.000 0.000
(0.0109) (0.0100) (0.0101)

Payment

Increased payment 0.1599 0.4258*** 0.0917*** 0.1262*** 0.000 0.000 0.001
(0.0105) (0.0099) (0.0100)

Additional amount paid (IDR) 10,342 39,379*** 5,565*** 3,812*** 0.000 0.000 0.008
(931.26) (670.18) (591.30)

Note: T1: Enforcement; T2: Information; T3: Use of tax revenue. The pre-treatment characteristics presented
in Table 1 are used as covariates. Standard errors (presented in parentheses) were clustered to account for
repeated observations over time.

** p < 0.05, *** p < 0.01.

28



Table 3: Treatment Effects by Region

Jakarta South Sumatra West Nusa Tenggara

T1 T2 T3 T1 T2 T3 T1 T2 T3
vs. vs. vs. vs. vs. vs. vs. vs. vs.

Control Control Control Control Control Control Control Control Control

Filed tax return -0.1005*** -0.0585*** -0.0695*** 0.7663*** 0.6721*** 0.3148*** 0.4760*** 0.4475*** 0.2338***
(0.0111) (0.0107) (0.0108) (0.0147) (0.0169) (0.0197) (0.0263) (0.0266) (0.0254)

Filed non-zero return 0.3080*** 0.0055 0.1162*** 0.6174*** 0.2158*** 0.1648*** 0.2661*** 0.0779*** 0.0433***
(0.0161) (0.0153) (0.0159) (0.0164) (0.0143) (0.0132) (0.0227) (0.0151) (0.0121)

Increased payment 0.3347*** 0.0172 0.1196*** 0.6383*** 0.2266*** 0.1722*** 0.3170*** 0.0925*** 0.0480***
(0.0155) (0.0152) (0.0158) (0.0155) (0.0142) (0.0131) (0.0217) (0.0151) (0.0123)

Additional amount 33,874*** 783 1,860 55,421*** 14,547*** 8,179*** 25,090*** 4,882*** 1,935***
paid (IDR) (1324.00) (1027.05) (947.46) (1518.12) (973.77) (719.50) (2090.41) (981.20) (683.36)

Note: T1: Enforcement; T2: Information; T3: Use of tax revenue. The pre-treatment characteristics presented in Table 1 are used as covariates.
Standard errors (presented in parentheses) were clustered to account for repeated observations over time.

** p < 0.05, *** p < 0.01.
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Table 4: Control Group Means by Region and Distance to Local Tax Office

Distance to Local Tax Office (Deciles)

All 1 2 3 4 5 6 7 8 9 10

Jakarta

Median distance (kms) 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4

Filed tax return 0.923 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.856 0.403
Filed non-zero return 0.267 0.988 0.561 0.240 0.202 0.151 0.137 0.086 0.107 0.138 0.097
Increased payment 0.271 0.987 0.564 0.243 0.209 0.153 0.140 0.090 0.111 0.139 0.102
Additional amount paid (IDR) 17,588 64,310 36,491 15,914 13,451 10,168 8,850 5,676 7,409 8,936 6,759

N 20,100 1,980 1,860 2,196 2,136 1,824 2,016 1,944 2,028 2,004 2,112

South Sumatra

Median distance (kms) 6.0 6.3 6.4 6.5 6.7 6.8 6.9 7.0 7.1 7.5

Filed tax return 0.137 0.392 0.232 0.277 0.128 0.040 0.055 0.026 0.034 0.093 0.045
Filed non-zero return 0.014 0.010 0.012 0.010 0.021 0.027 0.018 0.013 0.011 0.010 0.011
Increased payment 0.018 0.014 0.015 0.017 0.021 0.029 0.021 0.019 0.014 0.015 0.017
Additional amount paid (IDR) 1,065 832 763 803 1,402 1,823 1,359 981 893 1,024 826

N 10,884 1,164 984 1,212 1,128 900 1,308 912 1,056 1,164 1,056

West Nusa Tenggara

Median distance (kms) 22.8 27.5 27.6 27.8 27.9 28.1 28.2 28.4 30.4 31.0

Filed tax return 0.050 0.098 0.059 0.025 0.032 0.026 0.050 0.049 0.083 0.073 0.000
Filed non-zero return 0.005 0.024 0.000 0.000 0.000 0.000 0.000 0.000 0.028 0.000 0.000
Increased payment 0.010 0.033 0.005 0.000 0.005 0.000 0.002 0.000 0.037 0.008 0.007
Additional amount paid (IDR) 494 1,791 25 0 24 0 15 0 2,424 284 340

N 4,536 492 408 480 372 456 480 492 432 492 432
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Figure 1: Treatment Effects on Filing Behavior by Distance to Local Tax

Office (Deciles)
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Note: The pre-treatment characteristics presented in Table 1 are used as covariates. Standard errors
were clustered to account for repeated observations over time.
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Figure 2: Treatment Effects on Payment Behavior by Distance to Local Tax

Office (Deciles)
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Note: The pre-treatment characteristics presented in Table 1 are used as covariates. Standard errors
were clustered to account for repeated observations over time.
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Figure 3: Treatment effects on Payment Behavior by Sub-District in North

Jakarta
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Note: The maps are constructed using geospatial data provided by Indonesia’s Statistics Bureau, merged with
subdistrict-level data from the experimental design. The outcome variable represents the additional amount of
tax paid. Tax o�ce locations are accurately mapped using precise longitude and latitude coordinates.
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Table 5: Cost-Benefit Analysis

T1 (Enforcement) T2 (Information) T3 (Use of tax revenue)

Amount of tax paid (IDR)
Monthly tax paid 39,379 5,565 3,812
Annual tax paid (present value) 455,933 64,432 44,136

Costs (IDR)
Printing: cost per letter 800 1,000 800
Printing: cost per flyer 0 3,000 3,000
Postage: cost per letter 14,402 14,402 14,402
Total costs 15,202 18,402 18,202

Benefit-cost ratio 29.99 3.50 2.42

Note: The present value calculations are based on a 6.66 percent real rate of interest, in line with
World Bank (2020). Postage costs per letter are based on the price of sending a standard letter using
Indonesia Post. For more information, visit the o�cial Indonesia Post website.
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Appendix A: Location of trial sample
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Note: The maps are based on geospatial data from Indonesia’s Statistics Bureau that have been merged with
subdistrict-level data from the experimental design.
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Appendix B: Treatment letters

Treatment 1: Enforcement

 

Note: This treatment letter highlights the consequences of failing to submit the tax return (SPT) on time. It
outlines potential penalties, including monetary fines and enforcement actions such as warning letters, forced
collection orders, prevention measures, and auctions. The letter follows o�cial correspondence procedures
of the DGT and is delivered to the taxpayer’s registered address as listed in the DGT database. To verify
the letter’s authenticity, recipients can scan the QR code linked to the electronic signature. This redirects
to a digital copy of the letter stored in the Ministry of Finance’s o�cial correspondence system.
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Treatment 2: Information

 

Note: This treatment letter serves as a cover letter accompanying instructions on how to calculate, pay, and
file the tax return (SPT) for MSMEs. It emphasizes the submission deadline and underscores that fulfilling
MSME tax obligations is a simple and straightforward process. The letter follows o�cial correspondence
procedures of the DGT and is delivered to the taxpayer’s registered address as listed in the DGT database.
To verify the letter’s authenticity, recipients can scan the QR code linked to the electronic signature. This
redirects to a digital copy of the letter stored in the Ministry of Finance’s o�cial correspondence system.
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Treatment 2: Flyer (Page 1)

 
 
 

 

 

TRANSLATION: 

 

TRANSLATION: 

Note: This guide provides a clear overview of MSME tax compliance, organized into three main sections: Left Panel: Tax
compliance for MSMEs is made easy through the use of digital tools. To calculate your monthly tax obligation, add up
revenue from all sources – including stores, counters, outlets, headquarters, branches, and online or o✏ine sales – from the
previous month. The applicable tax rate is 0.5% of this total. Payments can be made via ATM without a billing code or
through DJP Online with a billing code. To generate a billing code, log in to DJP Online, activate e-Billing through the
“Full Profile” menu, and update your access rights. If you don’t yet have an account, registration requires activation of your
EFIN. Billing codes can also be created through internet banking, supported by 10 banks including Citibank, BRI, and
BCA. Filing your annual tax return is mandatory and can be completed online at: www.djponline.pajak.go.id. Center
Panel: All tax-related services are completely free of charge. For more information, scan the QR code on the guide. Right
Panel: MSME tax is straightforward and a↵ordable – just 0.5% of your total monthly revenue. Payments are due by the
15th of the following month. To streamline the process, download and use the M-Pajak mobile app.
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Treatment 2: Flyer (Page 2)

 
 
 

 

 

TRANSLATION: 

 

TRANSLATION: 

Note: This guide outlines the essentials of MSME tax compliance, presented in three clear sections: Left Panel: MSME
tax applies to income earned from a wide range of business activities, including trade, manufacturing, and services. This
covers operations such as accommodation services (e.g., student housing, dormitories, and worker lodgings), retail shops
and kiosks, clothing and electronics stores, repair workshops, tailoring services, food stalls and restaurants, salons, and
both online and o✏ine businesses. The tax applies to businesses with gross annual revenue not exceeding IDR 4.8 billion.
Center Panel: Paying MSME tax – just 0.5% of gross monthly revenue – is simple, especially via ATM. Step-by-step
payment instructions are available for each participating bank. These include how to navigate the ATM menu, select the
tax type, enter your Taxpayer Identification Number (NPWP), and input the payment amount. A helpful list of tax type
codes and deposit codes is also provided to make the process even smoother. Right Panel: Don’t Have an NPWP yet?
Register now – it’s easy! Getting your NPWP is quick and easy. As of 17 August 2020, MSMEs can register for and validate
their NPWP directly through partner bank applications or by using the M-Pajak app.
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Treatment 3: Use of taxpayer money

 

Note: This treatment letter highlights the deadline for MSME taxpayers to submit their tax return (SPT)
and emphasizes the importance of taxpayer contributions in supporting government programs, particularly
those addressing the impact of the Covid-19 pandemic. The letter is issued in accordance with the o�cial
correspondence procedures of the tax o�ce and is delivered to the taxpayer’s registered address listed in the
DGT database. To verify the letter’s authenticity, taxpayers can scan the QR code linked to the electronic
signature. This will display a digital copy of the letter within the Ministry of Finance’s o�cial correspondence
system.
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Treatment 3: Flyer

 
 
 

 

 

TRANSLATION: 

 

TRANSLATION: 

Note: This guide highlights the importance and impact of paying taxes, particularly for MSMEs: Left Panel: Did you
know? Your taxes play a crucial role in building a strong Indonesia. The taxes you pay have funded Covid-19 vaccines
and helped us rise again. With an MSME tax rate of 0.5%, your contribution acts as a “vaccine” for all. Right Panel:
The taxes you pay are allocated across various sectors to address the challenges of Covid-19. This includes IDR 4.8
trillion for MSME incentives, business loans, and tax relaxations; IDR 110.2 trillion for vulnerable groups, social assistance,
food supplies, village funds, and pre-employment cards; IDR 25.4 trillion for health workers and infrastructure, medicines,
vaccines, personal protective equipment, and health worker incentives; and IDR 20.4 trillion for business incentives, tax
relaxations, VAT refunds, and tax facilities. Taxes also secure the future for the “golden generation”, with 20% of the
state budget (APBN) allocated for children’s education. Be a hero and prepare their future – pay your taxes now. For
convenience, use the M-Pajak application. Scan the QR code to download it from the App Store or Google Play.
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M-Pajak Mobile Apps

Note: M-Pajak is an o�cial IOS/Android-based application developed by the DGT, aims to enhance the e�ciency of
managing taxpayers’ rights and obligations by o↵ering a comprehensive suite of tax-related services. The platform facilitates
easy access to tax regulations and updates while providing timely reminders for critical tax deadlines. One of the feature of
M-Pajak is its document verification and validation system, which employs QR codes to ensure authenticity. Additionally,
the app o↵ers detailed taxpayer profiles, including personal, contact, and tax-specific information, as well as information
on nearby tax o�ce locations. For taxpayers requiring assistance with forgotten Electronic Filing Identification Numbers
(EFIN), the application includes a recovery feature that eliminates the necessity of visiting a tax o�ce. Users can also utiliz
e the tax calculator to perform simulations of various tax computations with accuracy and speed. Furthermore, the app
provides live chat support with help-desk agents and a tax o�ce locator based on the user’s geographic location. Another
key feature of M-Pajak is the generation of billing codes for online tax payments through the “Pay” menu. Subsequently,
payments can be conveniently made via banks, ATMs, or e-commerce platforms.
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