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The use of field experiments to increase 
tax compliance

Michael Hallsworth*

Abstract Governments have become increasingly interested in the ‘explosion’ of research into tax-
payer behaviour. This article briefly reviews two main theories of tax compliance (‘deterrence’ and 
‘non-deterrence’), before discussing the recent rapid rise of natural field experiments (NFEs) in this 
area. These NFEs represent a ‘win–win’ for policy-makers and academics, since they can test theories 
while also evaluating the impact of a specific intervention in the real world. The evidence from NFEs 
shows that deterrence approaches improve compliance, while the case for non-deterrence approaches 
is less conclusive at the moment. NFEs could be improved by paying more attention to findings from 
behavioural science that apparently incidental factors, such as timing, framing, and complexity, sub-
stantially affect whether compliance occurs or not. New directions for future studies include: network 
effects, tax payments (in addition to declarations), the behaviour of firms, the provision of public 
goods, and the relationship between attitudes and behaviour.
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I. Introduction

Improving tax compliance is a major policy goal for developed economies. An eroded 
tax base constrains a government’s choice of economic strategies, forcing it to consider 
higher and more distortionary taxes, increased borrowing, or reduced provision of pub-
lic goods. The public perception that others are not paying their share may increase dis-
respect for the law and diminish trust between individuals. The costs of administering 
the tax system will rise, even as policy-makers find that their ability to measure—and 
hence steward—the economy has been significantly weakened. In short, effective tax 
collection is fundamental to a well-functioning state.

On this basis, developed economies may have reason to be concerned. The latest 
US Internal Revenue Service estimates show that in 2006  $450 billion was not paid 
when it should have been, representing 16.9 per cent of total revenue owed (Internal 
Revenue Service, 2012). For some types of earnings, particularly those not subject to 
third-party reporting, over half  of income is not reported to the government (Slemrod, 
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2007). The European Commission estimates that 20–25 per cent of GDP in Italy and 
Greece is in the ‘shadow economy’ and thus not visible to the tax authorities (European 
Commission, 2013). The pressure on national finances since 2008 has provided greater 
impetus to address these issues, as have concerns that the globalization of economic 
activity is creating new opportunities for tax evasion (Alm, 2012).

In parallel, recent decades have seen an ‘explosion’ of theoretical and empirical 
research into taxpayer behaviour (Slemrod and Weber, 2012). It is perhaps unsurpris-
ing, therefore, that policy-makers have become increasingly interested in the findings 
from this research, and how they might be applied in practice (OECD, 2010; Shaw 
et al., 2010; Cabinet Office, 2012). I contribute to this dialogue by giving an overview 
of how the field has developed, and then suggesting what questions should be explored 
next. One of my main arguments is that these questions should be addressed by policy-
makers and academics collaborating on natural field experiments. This is an exciting 
practice that is expanding rapidly: eight such natural field experiments on tax compli-
ance were published in the year to May 2014, which means that the field has roughly 
doubled in size (see Table 1).

Tax collection may be a crucial task, but the terms used to discuss it are often unclear. 
This article focuses on ‘tax compliance’ problems: ‘the unintentional failure of tax-
payers to pay their taxes correctly’ (Webley et  al., 1991). Compliance includes three 
main obligations, not all of them applicable to all actors: (i) filing tax returns on time; 
(ii) making accurate reports on these returns; (iii) paying any tax owed on time (US 
Treasury, 2009). Three points are worth making about this definition. First, it means 
that my focus is broader than ‘tax evasion’, and includes the sizeable chunk of revenue 
(around 10 per cent of the US tax gap) that is declared but not paid on time, as well as 
those actors who fail to file on time despite owing no money (Slemrod 2007). Second, 
legal but potentially controversial ‘tax avoidance’ measures are excluded. Third, I am 
concerned with whether a payment or report is made, not the spirit or willingness with 
which it is made (cf. James and Alley, 2004).

The structure of the article is as follows. Section II sets out how theoretical approaches 
to explaining tax compliance have evolved, and how they remain the subject of intense 
academic debate. Section III shows how empirical analyses of non-compliance increas-
ingly turned to lab and field experiments. Section IV gives an overview of natural field 
experiments to date. Section V identifies the questions that they should address next. 
Section VI concludes.

II. Theoretical approaches

Contemporary theoretical analyses of tax behaviour are generally accepted to have 
begun with the studies of Allingham and Sandmo (1972) and Srinivasan (1973). Over 
time, a central debate has emerged between two schools of thought, which I refer to as 
the ‘deterrence’ and ‘non-deterrence’ approaches (McGraw and Scholz, 1991; Smith, 
1992; Alm and Martinez-Vazquez, 2003). This division reflects wider debates in the field 
of regulation and compliance (Ayres and Braithwaite, 1992).

The deterrence approach sees taxpayers as rational utility maximizers who are 
concerned solely with advancing their private economic interests. In Allingham and 
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Table 1: Summary of natural field experiments in tax compliance

Author(s)
Year of publication
Tax year
Country

Subjects
Setting
Treatments Dependent variable(s) Main findings

Schwartz and 
Orleans (1967)
1962
USA

173 individual taxpayers.
7–11 questions asked 
of participants by 
experimenters in the field.
Severity of legal sanctions 
and likelihood they would be 
applied; appeal to conscience 
and civic duty; ‘placebo’ 
unrelated questions.

Changes in levels of 
reported income, total 
deductions, and income 
tax after credits.

Only the appeal to 
conscience and civic duty 
was more effective than 
the placebo questions. 
Sanctions produced a larger 
increase in total deductions 
(i.e. lower compliance) than 
the placebo questions.

Coleman (1996)
1994 and 1995
USA
Note: includes same 
experiments as Slemrod 
et al. (2001).

47,000 individual 
taxpayers.
Mailed letters or revised 
tax form.
Increased threat of audit; 
offer of enhanced service 
and help; public services; 
descriptive social norms; 
revised tax form.

Changes in reported 
income, deductions, and 
taxes paid. Differences in 
reported income between 
treatment groups.

Audit treatment significantly 
increased reported income 
of low- and middle-income 
taxpayers; effect on higher- 
income taxpayers was 
‘mixed’.
No significant effect 
of enhanced services 
treatment.
Social norms treatment 
was marginally effective at 
increasing declared income, 
and was significantly different 
from public services letter. 
Public services letter did not 
significantly differ from control.
Revised form resulted in 
higher deductions.

Slemrod et al. (2001)
1995
USA
Note: Article based on 
study also contained in 
Coleman (1996).

1,724 individual  
taxpayers.
Mailed letters.
Increased threat of audit.

Changes in reported 
income, deductions, and 
taxes paid.

Audit treatment significantly 
increased reported income 
of low- and middle-income 
taxpayers (with larger 
effects for those with greater 
opportunities to evade), 
but significantly reduced 
reported income of high-
income taxpayers.

Blumenthal et al. (2001)
1995
USA

60,061 individual 
taxpayers.
Mailed letters.
Public services;  
descriptive norms.

Change in federal  
taxable income reported 
and Minnesota tax liability 
paid.

No statistically significant 
effects.

Wenzel and Taylor (2004)
2000
Australia

9,000 rental property 
owners.
Mailed letter or letter  
and booklet.
Offer of help; threat of 
penalties and audits; 
requirement to return 
schedule; information 
booklet.

Annual rental property 
deductions and claimable 
tax deductions.

For first-time participants, 
the harder tone led to 
significantly lower overall 
deduction claims than a 
softer letter. Inclusion of 
information booklet had 
no effect on deductions. 
Requirement to return 
schedule led to marginally 
lower rental deductions.
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Author(s)
Year of publication
Tax year
Country

Subjects
Setting
Treatments Dependent variable(s) Main findings

Torgler (2004)
2001
Switzerland

580 individual taxpayers.
Mailed letter.
Public services and civic 
duty.

On-time filing of tax  
return.
On-time payment of tax 
liability.

No significant effects.

Wenzel (2005a)
2000
Australia

1,500 individual taxpayers.
Mailed survey or mailed 
survey followed by 
feedback letter.
Injunctive social norms.

Deductions claimed for 
work-related expenses; 
deductions claimed for 
other expenses.

No significant effects for 
work-related expenses. 
For other expenses, 
combined treatment effects 
are marginally significant. 
Deduction claims were 
significantly lower for the 
survey and letter group 
than for no-contact group 
and survey-only group (i.e. 
survey and letter led to 
increased compliance).

Wenzel (2006)
2001
Australia

2,052 individuals who had 
not filed Annual Statement 
on time.
Mailed letter.
Interpersonal fairness; 
informational fairness.

Filing of Annual 
Statement.

Interpersonal fairness letter 
increased compliance, 
significant at 0.05 level; 
informational letter 
increased compliance, 
with marginal significance; 
combined effect of both 
letters was significant.

Hasseldine et al.  
(2007) 
2001 UK

7,307 sole proprietors 
with a turnover between 
£14,000 and £15,000 for 2 
consecutive years.
Mailed letter.
Offer of help; descriptive 
norms and public services; 
increased risk of audit; 
increased risk of audit 
and details of penalties; 
notification of pre-selection 
for audit.

Absolute level of reported 
turnover; change in net 
profit over 2-year period.

All treatments significantly 
increased the proportion of 
sole proprietors filing above 
£15,000.
Sanction treatments led 
to significant increases in 
reported turnover and profit. 
Sanction letters significantly 
more effective than norm 
and public services letters. 
Results vary according to 
whether an accountant is 
used.

Iyer et al. (2010)
2003
USA (Washington State)

1,000 construction  
industry firms.  
State taxes.
Mailed letters.
Penalties; increased  
risk of detection.

Reported income 
levels for two specific 
taxes (‘Business and 
Occupation’ and ‘Use’ 
taxes).

Main effects not significant 
at 0.05 level for either form 
of tax. However, pooled 
effect of the two treatments 
is significant at 0.05 level for 
Use Tax.

Servicio de Administración 
Tributaria (2010)
2006
Mexico
Reported in OECD  
(2010)

31,754 individual 
taxpayers, stratified  
by risk category.
Mailed letter.
Audit probability.

Level of income declared. 
Filing of tax returns.

Declarations and return 
filings were significantly 
higher in the treatment 
group. However, outcomes 
were not significantly 
different for groups 
designated as high risk.

Table 1: Continued
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Author(s)
Year of publication
Tax year
Country

Subjects
Setting
Treatments Dependent variable(s) Main findings

Kleven et al. (2011)
2007
Denmark

42,784 taxpayers (17,764 
self-employed).
Randomly allocated audits; 
mailed letters giving future 
audit probability (100 
per cent, 50 per cent, no 
information.)

Reported income tax 
levels.

Audits increased reported 
income in the subsequent 
year by 1 per cent of income 
(effect driven entirely by 
self-reported income). 
Threat of audit increases 
reported income, with 100 
per cent probability having 
roughly twice the effect of 50 
per cent probability.

Ariel (2012)
2006
Israel

4,395 corporations.
Mailed letters.
Deterrence; moral 
persuasion focusing 
on societal costs of 
non-compliance.

Gross sales values 
reported; VAT payments; 
VAT deductions.

Deterrence had no 
statistically significant effects 
on any of the dependent 
variables. Moral persuasion 
had no effect on sales 
values or payments, but 
significantly increased VAT 
deductions (i.e. backfired).

Torgler (2012)
2001
Switzerland

578 individual taxpayers.
Mailed letters.
Public services and civic 
duty.

Reported income levels  
for income tax.
Levels of tax deductions.

Treatment had a small 
positive effect on reported 
income levels, but not 
statistically significant.
Treatment appeared to 
increase deductions (i.e. 
backfire), but again not 
statistically significant.

Pomeranz (2013)
2008
Chile

408,600 Chilean firms, of 
whom 102,000 received a 
letter.
Mailed letters.
Implied increased audit 
probability.

VAT payments.
‘Spillover’ effects on 
suppliers of companies 
threatened with audit.

Threat of audit letters 
increased VAT payments. 
Suppliers of treated firms 
increased payments, but 
clients of these firms did not. 
Both results show that the 
VAT ‘paper trail’ increases 
compliance.

Fellner et al. (2013)
2005
Austria

50,498 individuals identified 
as potential television 
licence fee evaders.
Mailed letters.
Standard letter; 
enforcement threat; moral 
appeal; descriptive social 
norm; norm and threat; 
moral appeal and threat.

Proportion of recipients 
registering for licence or 
updating contract details.

Reminder letter increases 
registrations significantly 
compared to control (no 
letter condition). Threat 
treatment significantly 
increases registrations, 
but morality and norm 
treatments did not. In high 
evasion areas, evidence 
for positive effect of norm 
information and negative 
effect of morality message.

Table 1: Continued
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Author(s)
Year of publication
Tax year
Country

Subjects
Setting
Treatments Dependent variable(s) Main findings

Harju et al. (2013)
2012
Finland

4,800 small businesses, 
of whom 1,800 were 
hairdressers experiencing 
an exogenous rise in VAT 
rates.
Mailed letters.
High (33 per cent) and low 
(5 per cent) probability of 
audit; no letter for control 
group.

Turnover reported to tax 
authority in relation to 
VAT.

High-probability letter 
significantly increased the 
turnover declared to the tax 
authority, but only for firms 
experiencing an increase 
in VAT rate. Low-probability 
letter did not significantly 
affect evasion.

Castro and 
Scartascini (2013)
2011
Argentina

23,195 individual property 
owners in a single province.
Mailed letters.
Enforcement; descriptive 
social norms; public 
services.

Rate of payment of 
property tax.

Enforcement significantly 
increases payments, but 
descriptive social norms 
and public goods do not. 
Heterogeneous effects 
by geographic area, 
property size, past taxpayer 
behaviour.

Ortega and 
Sanguinetti (2013)
2011
Venezuela

6,000 firms in an urban 
municipality who were 
liable for the local business 
tax.
Mailed letters.
Enforcement; moral duty; 
public services related 
to firm operation; public 
services enabling social 
inclusion; basic information 
about address of tax office; 
no letter for control group.

Difference-in-difference 
analysis of tax balance 
of firm before and after 
receipt of letters.

Letters concerning 
enforcement and public 
services related to firm 
operation significantly 
reduced the tax balance. 
Effects of the moral duty 
and basic information letters 
were significant only at the 
0.1 level. No significant 
effects from the letter 
referring to social inclusion 
public services.
No significant differences 
between coefficients for 
all letter treatments, and 
therefore the receipt of a 
letter per se may account for 
the observed effects.

Del Carpio (2013)
2012
Peru

22,318 individual 
property owners in two 
municipalities.
Mailed letters.
Descriptive social norms; 
probability of enforcement; 
norms and enforcement; 
standard reminder.

Rate of payment of 
property tax.

All letters increased 
payment rates relative 
to no letter (by around 5 
percentage points). Norms 
treatment appeared to 
produce higher payment 
rates than enforcement, 
enforcement and norm, and 
standard reminder— 
but this difference was not 
significant at the 0.05 level.

Table 1: Continued
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Author(s)
Year of publication
Tax year
Country

Subjects
Setting
Treatments Dependent variable(s) Main findings

Hallsworth et al. (2014)
2011–12
UK

220,993 income tax filers.
Mailed letters.
Descriptive social norms; 
injunctive social norms; 
public services; moral duty; 
interest charges; payment 
information; standard 
reminder.

Occurrence and timing of 
payments to tax authority.

Reminder letters per se 
increase tax payments. 
All message treatments 
significantly increased 
occurrence and speed 
of payments compared 
to standard reminder. 
Descriptive norms more 
effective than injunctive 
norms.

Dwenger et al. (2014)
2012
Germany

39,782 individuals liable 
for the church tax in a 
metropolitan region of 
Bavaria.
Mailed letters.
Letter simplification; 
statement of zero 
probability of audit; (varied) 
probability of audit; social 
and monetary rewards; 
social norms; moral appeal.

Rate of payment of 
church tax, compared to 
amount due.

20.9 per cent of individuals 
comply despite zero 
probability of audit. Letter 
simplification significantly 
increases compliance. 
Probability of audit 
significantly increases 
compliance overall, 
with effects driven by 
baseline non-compliers. 
No significant differences 
between audit probabilities. 
Social and monetary 
rewards reduce compliance 
among baseline non-
compliers, but increase it 
among compliers.
Zero probability of audit, 
social norms, and moral 
appeal do not significantly 
affect compliance.

Gangl et al. (2014)
2012
Austria

1,721 newly established 
firms in ‘high-risk’ sectors.
Supervision by tax 
authority: face-to-face visit 
giving advice and informing 
firm that constant auditing 
would take place. Control 
group not contacted.

Proportion of firms  
paying tax liability on  
time; amount owed by  
late-paying firms.

Supervision reduces 
compliance rate. Some 
evidence that, for those who 
are late, supervision reduces 
the amount they owe (i.e. 
increases compliance).

Table 1: Continued

Sandmo’s (1972) model, which draws on Becker (1968), a taxpayer’s decision whether 
to evade tax is based on their expected utility after considering the probability of audit, 
the size of fine, tax rates, and income. In other words, compliance is seen as a gamble 
with the risk of punishment. Accordingly, the way to curb non-compliance is through 
vigilant monitoring, the threat of sanctions and penalties, and restrictions on the 
opportunities to cheat. Effective enforcement procedures are the routes to success for 
the authorities; without these procedures (and given the opportunity), taxpayers will 
not comply.
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Deterrence has been the dominant approach in economic studies and revenue depart-
ments (Feld and Larsen, 2012). However, a common objection is that this model sig-
nificantly over-predicts non-compliance, given the very low probability of audit. This 
has led to the remark that, if  the model is valid, the greater puzzle is why people pay 
taxes, not why they evade them (Alm, 2012). Proponents of the deterrence approach 
generally make three main responses. One is that the decision is based on the perceived 
risk of detection, not the true audit rate, and there is much evidence that we are prone 
to overweight the small probability of this happening—one study found that partici-
pants estimated the rate as 2,000 per cent higher than it was (Alm et al., 1992; Bobek 
et al., 2013). The second is that the audit rate does not represent the true probability 
of detection, since tax authorities can and do use third-party information to check the 
veracity of taxpayer reports. Empirical evidence supports this claim: evasion is lower 
when third-party reporting is present (Slemrod, 2007; Kleven et al., 2011). Finally, tax-
payers may be aware that enforcement is not random, and that their own actions or 
characteristics may increase the likelihood they will suffer action; these endogeneities 
can provide sufficient incentives to comply even when the enforcement parameter levels 
are low (Phillips, 2014).

The non-deterrence approach claims that the taxpaying decision does not rest solely 
on the financial decisions, but rather is influenced by factors such as social norms, per-
ceptions of fairness, tax morale, and the provision of public goods (Erard and Feinstein, 
1994; Kirchler, 2007; Torgler, 2007). Essentially, two variants of this argument exist. 
The first holds that these factors can be integrated into the utility decision of the indi-
vidual, thus representing a certain ‘cost’ to them (Gordon, 1989). Indeed, Allingham 
and Sandmo themselves suggested that this would be an appropriate development. The 
second variant is a more radical departure, since it rejects the premise that taxpayers 
seek to maximize their utility in a calculating manner. Rather, it starts from the posi-
tion that taxpayers have ‘a primary disposition to comply with tax laws’ (Ariel, 2012). 
This viewpoint posits a fundamentally cooperative relationship between tax authority 
and taxpayer, with the latter asking ‘what should I do?’ rather than ‘what can I get away 
with?’ (McGraw and Scholz, 1991). The deterrence model is critiqued as overly individ-
ualistic, and neglectful of the fact that taxpayers are grounded in a set of interactions 
and identities stretching beyond themselves (Taylor, 2003; Alm et al., 2012).

In terms of administrative policy, the non-deterrence approach argues that taxpay-
ers should be treated fairly and with respect, given clear and helpful information, and 
provided with a competent service to make compliance easy. In order to reduce eva-
sion, administrations should persuade taxpayers by emphasizing that tax compliance 
is ethical, practised by the great majority of people, and creates valued public goods 
(Kirchler, 2007). Traditional deterrence procedures, on the other hand, will create an 
adversarial relationship in which taxpayers react against the attempt to control their 
behaviour, which then undermines (or ‘crowds out’) voluntary compliance (Brehm and 
Brehm, 1981; Hessing et al., 1992; Sheffrin and Triest, 1992).

It is, however, rare to encounter the position that deterrence approaches should be 
dispensed with altogether.1 The more common stance in the non-deterrence camp is that 
‘a duality of deterrent fears and civic obligations as motivation to comply is required’, 

1 It is important to note that the deterrence approach does suggest that using approaches like social 
norms and fairness may reduce compliance because they signal to taxpayers that the authority is ‘toothless’ 
(Ariel, 2012).
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with the two elements reinforcing one another (Smith, 1992; Kirchler, 2007). The main 
question to be answered, which represents a major source of current theoretical debate, 
is how this duality should be realized. Kirchler et al. (2008) have proposed the ‘slippery 
slope’ framework as a means of understanding how the two factors interact: tax behav-
iour is influenced by ‘trust in authorities’ and ‘power of authorities’, both of which 
exist on a sliding scale. The theory of tax compliance remains in flux, however, with an 
integrated and uncontested model of behaviour some way off  yet.

III. Evolving methodologies

Another narrative concerns the means by which academics have advanced the theories 
above through empirical analyses. One thing on which commentators agree is that such 
analyses are plagued by difficulties. Recent reviews have talked of the ‘extraordinary 
challenges’ and ‘severe measurement problems’ involved, which mean that ‘we are still 
trying to answer many basic questions on measuring, explaining, and controlling eva-
sion’ (Slemrod and Weber, 2012; Alm, 2012). The main issue is obtaining reliable meas-
ures of non-compliant behaviour, not least since this is something that people wish to 
conceal.

The first empirical analyses applied econometric techniques to existing data sources. 
Perhaps the most direct means of doing so is to audit a sample of tax returns, then 
extrapolate the results. This approach has its drawbacks, however. Audits are expensive 
to conduct; officials may not actually discover undeclared income; auditors may not be 
able to distinguish between fraud and unintentional errors; judgements are not always 
consistent from one auditor to another; and audits do not address the ‘ghosts’ who sim-
ply fail to file a tax return (Elffers et al., 1992; Kleven et al., 2011). Tax amnesties have 
also been used as data sources, but they suffer from selection bias because participation 
is voluntary. For the academic researcher, there is also the issue that data may be confi-
dential and thus likely to be guarded carefully by the tax authority.

These challenges have led researchers to innovate. They have found new ways of 
observing tax behaviour, such as whether eBay retailers collect sales tax (Alm and 
Melnik, 2010). They have developed new ways of identifying ‘traces’ of the shadow 
economy in the visible economy, such as the proportion of bank notes issued that are 
of large denomination, or suspicious patterns in the distribution of declared income 
(Gutmann, 1977; Nigrini, 1996). They have even used apparently unrelated datasets, 
such as the degree of luminescence observed from space, in order to assess true levels of 
economic activity (Henderson et al., 2009). Despite their advantages, the explanatory 
power of these studies is often limited.

Surveys are another approach that has attracted much attention. They may be used 
to estimate levels of evasion behaviour through self-reports, or explore beliefs and atti-
tudes towards the subject, such as perceived probability of detection, acceptability of 
evasion, and views about the prevalence of non-compliance (Vogel, 1974). Again, sur-
veys have disadvantages. People may simply not be able to remember their past behav-
iour, or they may interpret ‘compliance’ in varying ways (Hessing et al., 1989; Webley 
et al., 1991). Behavioural intentions, particularly those derived from hypothetical situa-
tions, may not translate into actual tax behaviour (Elffers et al., 1987). Most obviously, 
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people may not give honest responses: they may wish to appear consistent with previ-
ous answers; to appear to comply with social norms; or simply to avoid incriminating 
themselves (Wenzel, 2005b).

The limitations of the empirical approaches above have led researchers to see labora-
tory experiments as particularly useful methods for analysing tax compliance. These 
experiments usually proceed along similar lines. At the beginning of a round, subjects 
are either given an income or have to earn it through a task. They then have to decide 
how much income to declare, and thus how much tax to pay, with the knowledge that 
undeclared income has a certain probability of being discovered and attracting a fine. 
Several rounds take place. At the end of the experiment, the participant is paid the 
amount they succeeded in retaining (Alm and Torgler, 2011). From the experimenter’s 
point of view, various changes can be introduced (for example, to the size of the fine) 
and the ensuing effects on behaviour measured.

Experiments of this kind present several advantages. Most obviously, they address 
the measurement issue: evasion becomes visible. They also allow for the particular vari-
able in question to be isolated and manipulated, and its causal effect measured, all 
without interference. This is particularly valuable for tax evasion studies, since there 
are major challenges to exogenously varying the penalty rate or the public goods that 
are provided through taxation, for example. Experiments are also inexpensive: the deci-
sion environment can be configured and reconfigured easily (Webley et al., 1991). As a 
result, ‘virtually all aspects of compliance have been examined in some way in experi-
mental work’ (Alm, 2012).

A common criticism of tax compliance lab experiments is that their findings do not 
apply to real-world tax behaviour (Elffers et al., 1992). This lack of ‘external validity’ is 
a general criticism of lab experiments, reflected in other papers in this issue, so I focus 
on the aspects specific to tax compliance. The first is that the tasks in such experiments, 
and the environment in which they are performed, are quite different from real world 
tax compliance. Many of these experiments reduce the decision to a gamble in a game 
where the explicit goal is to maximize income. Perhaps understandably, this makes risk-
taking a more entertaining option than compliance (Webley et  al. 1991). Moreover, 
tax compliance presents a case where the stakes in the game are notably smaller than 
those in real life (Harrison and List, 2004). These task-related factors may create a bias 
towards non-compliance (Kirchler et al. 2010).

The experimental environment may also lack verisimilitude. Tax non-compliance is 
an activity that is likely to take place when actors are not being observed, or at least 
observation is not salient. In contrast, experiments are social situations involving 
heightened oversight (Levitt and List, 2007). Many such experiments have deliberately 
omitted any references to tax compliance, in order to focus on the core decision features 
being manipulated (Spicer and Thomas 1982). This strategy of abstraction makes it less 
likely that participants will apply the heuristics that would normally be triggered in the 
field, while ‘there is no control for the context that subjects might themselves impose on 
the abstract experimental task’ (Harrison and List, 2004).

The second main criticism is that the participants in these experiments—usually stu-
dents—are not representative of the taxpaying population. As has been rehearsed else-
where, students are likely to be younger, better-educated, and less experienced at paying 
tax than the population at large (Levitt and List, 2007). This lack of representativeness 
is concerning, given the evidence that (for example) older people are more likely to be 
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compliant with tax laws (Kirchler, 2007; Hallsworth et al. 2014). However, the few stud-
ies that specifically examine whether student and non-student responses differ in tax 
compliance experiments give mixed results. Some indicate that there are no significant 
differences, others that there are substantial differences; a key factor may be how rep-
resentative the ‘non-student’ sample is of the taxpaying population (Alm et al., 2013; 
Choo et al., 2014).

We can see, therefore, that tax compliance researchers have been increasingly drawn 
to experimental approaches because they address some of the limitations of empirical 
analyses: they greatly improve measurement power, while also creating a counterfac-
tual that allows the impact of potential policies to be measured. However, the external 
validity of these experiments has been questioned. As a result, there has been increasing 
interest in taking the experimental approach into the field.

IV. Natural field experiments

(i) Context

Harrison and List (2004) present the following typology for field experiments:

─ an artefactual field experiment is the same as a conventional lab experiment but 
with a nonstandard [i.e. non-student] subject pool;

─ a framed field experiment is the same as an artefactual field experiment but with 
field context in either the commodity, task, or information set that the subjects 
can use;

─ a natural field experiment is the same as a framed field experiment but where the 
environment is one where the subjects naturally undertake these tasks and where 
the subjects do not know that they are in an experiment.

This section focuses mainly on natural field experiments (NFEs), since they hold the 
greatest promise for advancing tax compliance research—and, of the three approaches, 
they have generated the most activity recently. Of Harrison and List’s three variants, 
NFEs alone make the potentially decisive shift to the environment in which real deci-
sions take place, thus allowing the normal cues and heuristics to operate. They are 
also able to measure the relative effects of different real-world policies as implemented 
in practice, which greatly increases their policy relevance (Slemrod et al., 2001). ‘The 
result’, as one such study puts it, ‘is external validity at the highest level’ (Wenzel and 
Taylor, 2004). However, despite the idea of a full-scale NFE on tax compliance being 
suggested some 50 years ago (Schwartz, 1960), a review of the academic literature sug-
gests that only two such experiments took place in the twentieth century (see Table 1).

There are many reasons for the dearth of studies. From an academic’s perspective, 
collaborating on a NFE has higher transaction costs than a lab experiment: time must 
be invested to identify the right partners, build relationships, understand the policy con-
text, and discover the best opportunity to run the study (Feld et al., 2006). Officials may 
also see few incentives to collaborate in academic studies.2 With some Scandinavian 

2 My assertions about the motivations of officials are derived from my experience working as a tax offi-
cial in the UK government.
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exceptions, tax data in developed countries are protected by privacy laws, so careful 
work would be needed from the official side to clean and anonymize data. Officials 
may also be concerned about making their compliance options and strategies public, 
since this information could be used by uncooperative taxpayers to plan their non-
compliance so that sanctions are avoided. A better option may seem to be to conduct 
a NFE but not release the results publicly. While these ‘private’ studies may have taken 
place, they may not be widespread because of governments’ reluctance (not specific to 
tax compliance) to evaluate policies through rigorous experimentation (Cook, 2003; 
Hallsworth et al., 2011).

(ii) Overview of studies

Until very recently, it was common to assert that there was a serious lack of empirical 
evidence about how theory-based prescriptions for increasing compliance translate into 
the real world (e.g. Del Carpio, 2013). Recent developments mean that this view needs 
to be revised. The past few years have seen a sudden flourishing of NFEs in tax compli-
ance: the number of available studies doubled between 2012 and 2014. Table 1 gives a 
summary of the NFEs in tax compliance published up until May 2014. To be included, 
a study needed to: be written in English; administer the treatment in the field, not the 
lab, even if  measurement took place in the field (McGraw and Scholz, 1991); measure 
actual behaviour, rather than intentions or self-reports (Torgler, 2003; Hasseldine and 
Hite, 2003); deal with compliance, rather than other types of tax behaviour (Bhargava 
and Manoli, 2011); explicitly state that it employed randomization (Doyle et al., 2009). 
For brevity, only main findings are reported.

(iii) Overview of findings

The following section gives a very brief  overview of how findings from these NFEs 
have advanced our understanding of tax compliance. The focus on NFEs means that 
the section does not attempt to summarize the entire field of tax compliance research, 
which is large and growing rapidly (Andreoni et al., 1998; Alm et al., 2010). Instead, 
the section highlights the contribution of NFEs in three areas: deterrence approaches; 
non-deterrence approaches; and how intervention effects vary across populations.

In terms of deterrence, most interventions which focused on increasing the perceived 
probability of enforcement action, or the perceived severity of this action, did increase 
subsequent compliance. There is also limited evidence that taxpayers may be sensitive 
to different levels of audit probability. However, the size of these deterrence effects can 
be relatively small: Kleven et  al. (2011) show that being audited increased reported 
income in the following year, but only by 1 per cent. Indeed, Kleven et al.’s study also 
clearly demonstrates the advantages of NFEs in tax compliance: the random alloca-
tion of audit eliminated any selection bias, thus establishing a reliable effect size; it also 
allowed a comparison between different policy options, revealing that expanding third-
party reporting may be a more cost-effective option than further audits.

Another component of the Allingham–Sandmo model is the tax rate. In the original 
model, the tax rate had an ambiguous effect on non-compliance; in line with Yitzhaki 
(1974), if  the size of the penalty is proportionate to the tax evaded (as it is in most 
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countries), then a higher tax rate will produce higher compliance. Empirical studies 
have suggested that the opposite is true, but an exogenous variation in the tax rate is 
needed to eliminate confounding factors and give an accurate estimated effect (Fisman 
and Wei, 2004; Marion and Muehlegger, 2008). Harju et al. (2013)’s experiment pro-
vides such variation, and finds that a higher VAT rate led to increased evasion among 
firms. Finally, Dwenger et al. (2014) show that a tax compliance rate of 20.9 per cent 
exists in a zero enforcement situation (the church tax in Germany), and thus conclude 
that the Allingham–Sandmo model’s predictions were correct for nearly 80 per cent of 
their sample.

Perhaps surprisingly, the number of NFEs that feature non-deterrence factors (15) 
is similar to those including deterrence factors (17). Of these 15, seven showed a sig-
nificant increase in compliance (Schwartz and Orleans, 1967; Wenzel, 2005a, 2006; 
Hasseldine et  al., 2007; Del Carpio, 2013; Hallsworth et  al., 2014; Dwenger et  al., 
2014); two showed partial effectiveness (Coleman, 1996; Ortega and Sanguinetti, 2013); 
six showed no significant effects (Blumenthal et  al., 2001; Wenzel and Taylor, 2004; 
Torgler, 2004, 2012; Fellner et al., 2013; Castro and Scartascini, 2013); and one showed 
a significant increase in non-compliance (Ariel, 2012). There are also a few studies that 
show a backfire from deterrence interventions, in line with the non-deterrence approach 
(Schwartz and Orleans, 1967; Slemrod et al., 2001; Gangl et al., 2014).

These results suggest that, when NFEs alone are considered, the evidence that the 
non-deterrence approach can be used to increase compliance is mixed. However, there 
are important qualifications to be made. The non-deterrence approach involves a 
greater variety of concepts (norms, fairness, public goods, etc.), compared to the more 
uniform deterrence options (audits, fines, etc.), which means that a greater variety of 
results is perhaps unsurprising. Since many of these concepts are more abstract, they 
may be more dependent on the exact way they are communicated, a factor that has gen-
erally been underappreciated in NFEs to date (see below). Moreover, they may be more 
dependent on their context (whether this means the type of tax concerned, the type of 
actor, or the cultural and geographic situation) than deterrence factors. Much work 
has analysed how tax morale varies by country, for example (Torgler, 2007). Finally, 
from a policy-maker’s perspective, it is worth noting that non-deterrence approaches 
are generally less expensive than deterrence options; they may even have zero marginal 
cost (Hallsworth et al., 2014).

NFEs are also helping to identify how the impact of deterrence and non-deterrence 
approaches varies according to the recipient’s past levels of compliance. There is emerg-
ing evidence that those with a history of non-compliance are more likely to respond 
to deterrence approaches, while non-deterrence interventions are more effective for 
those who have complied in the past (Castro and Scartascini, 2013; Del Carpio, 2013; 
Dwenger et al., 2014). As Fellner et al. (2013) point out, this means that tax compliance 
studies which only focus on a previously non-compliant population risk underestimat-
ing the effect of non-deterrence approaches, since they may produce a larger effect in 
the general taxpaying population.

Social norms are something of a special case here, since their effect depends greatly 
on recipients’ prior beliefs. Fellner et al. (2013) find (weak) evidence that social norm 
information reduces evasion in high-evasion areas, and weak evidence that it increases 
evasion in low-evasion areas. Similarly, Castro and Scartascini (2013) find that a social 
norms message backfired among those who had complied in the past. In both cases, it 
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is likely that the crucial factor is whether the social norm information updates beliefs 
about non-compliance in a positive or negative direction. This effect has been found in 
other policy areas as well (Ringold, 2002; Allcott, 2011). The policy implication here is 
that governments need to assess current beliefs before deciding whether to use a social 
norms approach. It is noticeable that the positive effect of social norms found by Del 
Carpio (2013) occurred in an environment where taxpayers underestimated the true 
level of compliance.

At this point, it is worth returning to the question of how to ensure ‘a duality 
of deterrent fears and civic obligations as motivation to comply’. The wider policy 
implication from these NFEs may be to use non-deterrence approaches to maintain 
tax morale in the general population (the ‘intrinsically motivated’), while deploying 
deterrence approaches to address likely evasion in the previously non-compliant (the 
‘extrinsically motivated’). Sophisticated data analytics could be used to assess the risk 
of future non-compliance (or the likelihood it has occurred) and tailor interventions 
accordingly. Without this kind of segmentation, deterrence approaches may signal to 
the compliant that others are evading, while non-deterrence options may imply weak-
ness to the non-compliant. The practical challenge is that ‘compliant’ and ‘non-com-
pliant’ are not stable and clearly delineated categories. Taxpayers are likely to adopt 
various ‘motivational postures’ from situation to situation, and evasion may be a spon-
taneous, context-driven act (Braithwaite, 2003). Moreover, it is very difficult to ensure 
that messages aimed at one putative group do not reach the other. Nevertheless, it could 
be that segmentation of this kind forms the basis of a compliance strategy that inte-
grates deterrence and non-deterrence approaches.

(iv) Assessing existing studies

Natural field experiments offer many advantages. However, it is important to reflect 
on the shortcomings of existing studies and how they could be addressed. First, the 
most obvious restriction is that NFEs only examine factors that can be operationalized 
through discrete interventions. This means that certain factors are usually excluded: 
for example, fiscal decentralization appears to affect tax compliance, but it is difficult 
to vary exogenously and thus does not feature in the table above (Güth et al., 2005). It 
also means that NFEs can only illuminate the behaviour that occurs in the period after 
a policy intervention (as opposed to a period of stasis). However, there is an argument 
that existing academic studies could do more to analyse the long-term effects of their 
interventions, and to show whether their initial results can be replicated. Many of them 
have a short-term focus that is only concerned with the immediate impact of the change 
being studied (‘did it work?’). In contrast, administrators are incentivized to consider 
longer time horizons, seeing themselves as the stewards of a system in which repeated 
games take place. They are likely to be concerned with questions such as: ‘Will it work 
next time?’, ‘Will it lead to a backfire in the next tax cycle?’, ‘What will happen if  we 
stop taking this action, now we have started?’ On these questions, most studies are 
silent.

Second, studies should feature more explicit and sophisticated analyses of the costs 
and benefits of acting. In most developed economies, governments commit (at least 
ostensibly) to conducting ex ante cost–benefit analyses to ensure they are deploying 
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resources efficiently (HM Treasury, 2003). However, these kind of analyses are surpris-
ingly uncommon in published tax compliance NFEs: relatively few actually monetize 
the benefits they describe (with accelerated revenue producing smaller benefits than 
‘new money’, for example), or properly account for the costs of acting. These con-
siderations are likely to be highly salient to administrators, and many studies do not 
meet this demand sufficiently. I recognize that these kind of analyses may have been 
conducted, but not published. In that case, we are dealing with a different problem: the 
creation of effective channels for the communication of tax compliance findings.

Finally, NFEs could profit by drawing more on the findings from behavioural science. 
There has been a tendency to conflate ‘psychology’ with non-deterrence approaches, 
and to adopt an implicit model of behaviour that involves changing attitudes to tax 
compliance in order to change behaviour. For example, Trivedi et al. (2003) conclude 
that ‘to increase compliance, policy-makers need to take positive steps to increase the 
moral reasoning and value orientation of low moral reasoning and low value-oriented 
subjects’. A behavioural science perspective would, in contrast, focus on the mechanisms 
by which an intervention (deterrence or non-deterrence) results in the target behaviour, 
with particular regard to the power of context and environmental cues (Dolan et al., 
2012). Thus, ‘psychology’ may more usefully be seen as a means of engendering behav-
iour, rather than as a worldview that proposes certain motivations for tax behaviour.

This use of behavioural science suggests a greater focus on how tax authorities inter-
vene and deal with taxpayers more generally. As Hallsworth et  al. (2014) show, sig-
nificantly different results can be obtained by the way in which a policy (e.g. sending 
reminder letters) is implemented, even though the application of the policy itself  is not 
randomized (everyone receives a letter).3 Compliance may therefore be affected by a 
range of apparently incidental factors such as timing, framing, complexity, tone, visual 
presentation, and so on. Clearly, this perspective opens up a wide range of opportuni-
ties to understand how the specific interactions between tax authority and taxpayer 
influence compliance. It also opens up a source of concern about existing findings. 
Academics are drawing generalizations about the effectiveness of certain concepts from 
specific presentations of those concepts in NFEs. If, as a behavioural science perspec-
tive suggests, the details of this presentation may have a significant effect, then three 
points need to be borne in mind.

First, the specific treatment may not adequately represent the general concept that 
is being tested (i.e. its ‘construct validity’ may be low). For example, it should be noted 
that the social norm message created by Blumenthal et  al. (2001) begins by stating 
that ‘many Minnesotans believe other people routinely cheat on their taxes’, which 
introduces a negative perceived norm that risks undermining the positive descriptive 
norm that follows. Second, treatments often introduce other variations apart from the 
specific element they claim to test. For example, in Del Carpio (2013) the informa-
tion about compliance levels is communicated through a bar graph, while a pie chart 
is used for information about enforcement levels. It may be that one of these options 
is significantly easier to understand than the other, which may produce significantly 
different behavioural effects. The final concern is that, as Hasseldine (2000) notes, the 
effectiveness of a treatment may not be sustained if  a policy-maker changes an appar-
ently insignificant element of its presentation. These points need to be acknowledged 

3 This has been defined as an ‘indirect use’ of randomized experiments (Khwaja and Mian, 2011).
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and addressed more frequently by those running tax compliance NFEs. One solution, 
as Jackson (1992) suggests, is to use multiple wordings that attempt to represent a single 
factor that is being tested.

V. Future directions

Some 15 years ago, Andreoni et al. (1998) noted that empirical research on tax compli-
ance had ‘blossomed’ over the preceding decade. However, they also argued that such 
research was still immature, and ‘many of the most important behavioral hypotheses 
and policy questions [are] yet to be adequately investigated’. I argue that this judgement 
of the field in general now applies to NFEs specifically: although their use is grow-
ing rapidly, there are many questions still to be addressed in the field. Below I briefly 
indicate five issues that academics and officials should be using NFEs to examine in 
the future (excluding the methodological concerns outlined above). Note that these are 
meant to represent the priorities for tax-compliance NFEs specifically, rather than for 
the study of tax compliance as a whole.

Individuals versus firms
Most of the theoretical and attention has been directed towards individuals rather than 
organizations (Alm and McClellan, 2012). Although the number of NFEs in this area 
has increased recently, there is still a significant imbalance if  one considers the signifi-
cance of corporate tax compliance in most developed economies. In the UK, for exam-
ple, ‘self  assessment’ (which involves individuals filing a tax return) constituted only 4.7 
per cent of receipts in 2012–13, with the great majority of the remainder paid through 
companies (HMRC, 2014). The issue is particularly pressing because there is some evi-
dence that firms have lower tax ‘morale’ than individuals (Torgler, 2007). More work is 
required to establish whether and how the findings discussed above apply differently to 
firms versus individuals.

The relationship between attitudes and behaviour
A few previous studies have examined the relationship between attitudes measured 
through surveys or in the lab and actual tax behaviour (Elffers et  al., 1987, Elffers 
et al., 1992). They have generally concluded that this relationship is weak or even non-
existent. However, changes in attitudes are rarely measured in NFEs, so there is little 
evidence of whether they contribute to observed changes in behaviour. I believe that 
Del Carpio (2013) is the only NFE to have approached this issue, which produced the 
interesting result that enforcement messages (as well as social norm messages) increased 
perceived levels of compliance. Clearly, more work should be done in this area.

Tax payments
Until recently, the vast majority of NFEs had focused on the honest declaration of 
taxes. Declaration is only one component of compliance, however, since taxes still have 
to be paid; moreover, for some types of tax (such as property taxes) payment is the only 
action required. Focusing on payment eliminates many of the measurement problems 
discussed above. Over the past year, a set of studies have emerged that focus on payment 
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and thus have been able to access richer and more accurate datasets (Del Carpio, 2013; 
Castro and Scartascini, 2013; Hallsworth et al., 2014; Dwenger et al., 2014; Gangl et al., 
2014).

Public goods provision
The impact of varying public goods provision has been studied extensively in lab exper-
iments. Most NFEs have resorted to measuring the impact of reminding taxpayers of 
the public goods they receive, given the obvious difficulties with translating this strategy 
to the field. These difficulties are not insurmountable, however: Gonzalez-Navarro and 
Quintana-Domeque (2013) show how a step-wedge design can be used to randomize 
street maintenance so its effect on property tax compliance can be measured. Future 
studies should consider how this approach could be applied to other public goods.

Network effects
Recent years have seen renewed interest in the extent to which behaviours spread 
through social networks (Fowler and Christakis, 2010). This is a valid question to ask 
of tax compliance interventions, not least because developed economies are investing 
in analytic tools that employ network analyses for this purpose (Alm, 2012; HMRC, 
2013). Drago et al. (2014) provide the first NFE evidence that the effects of compliance 
interventions can be transmitted through geographic proximity; additional work here 
could open up new policy opportunities.

More generally, there is an opportunity to understand if  and how these research 
findings are feeding back into administrative practice, and whether they are improving 
tax compliance as a result. The OECD has made a useful start in this regard (OECD, 
2010) and some governments have stated exactly how they are incorporating NFEs into 
their practices (Australian Public Service Commission, 2013; HMRC, 2013). However, 
it would be useful to understand the mechanisms by which this happens, and the suc-
cess factors involved, since there are various ways that research can translate into policy 
(Weiss, 1979).

VI. Conclusion

If  designed and executed well, then tax compliance NFEs represent a win–win situation 
for academics and policy-makers. As Alm (2012) points out, ‘measuring, explaining, 
and controlling evasion are fundamentally and inextricably bound together’: a good 
NFE will allow policy-makers to evaluate the effectiveness and cost-effectiveness of 
specific interventions that also advance the theory of tax compliance. Recent years have 
seen momentum building behind the use of such NFEs. We remain, however, in a situa-
tion where we are drawing conclusions from opportunistic and isolated studies that deal 
with specific types of tax, taxpayer groups, and geographical areas.

The next stage is to ensure sustained engagement with a tax authority so that a coher-
ent body of interrelated findings can be produced. From the academic side, this will 
require a major commitment to negotiating and relationship building, and tolerance 
of the arbitrary occurrences that can derail real-world experiments. From the policy 
side, this will require open-mindedness and tolerance of the possibility that conclusive 
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evidence will emerge that the intervention backfired. In reality, it is likely that academ-
ics will need to make the first move. A good way of doing this is to ensure any proposed 
study explicitly analyses the costs and benefits of intervening, since this is a major con-
cern for administrators. Given the importance of tax compliance as a policy issue, and 
the results that have already been achieved from NFEs, there should be a compelling 
case for collaboration.
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