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Abstract
I apply the bunching methodology to South African administrative tax
data over the period from 2011 to 2017 to investigate the responsiveness of
individual taxpayers to changes in marginal personal income tax rates. I find
significant evidence of bunching among the self-employed but no evidence
of bunching among wage earners. Among the self-employed, bunching is
greatest at the highest kink in the income tax schedule and smallest at the
lowest kink. Female self-employed exhibit greater bunching behaviour than
male self-employed, and responsiveness appears to decrease with age. The
responsiveness of the self-employed appears to be due to tax avoidance by
shifting income into future periods through retirement fund deductions, as
well as a real labour supply response. Despite the significant excess bunching
observed, the implied elasticities of taxable income–under the assumption of
a uniform heterogeneity distribution around the kink–are not very large.
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Introduction

In order to evaluate the efficiency and welfare impacts of tax policy it is crucial to
understand taxpayers’ responsiveness to taxation. These behavioural responses take
many forms, including reduced labour supply and tax avoidance through income
shifting. The elasticity of taxable income captures all these responses and can,
under certain conditions, be used as a sufficient statistic for optimal tax analysis
(Saez, Slemrod, and Giertz 2012). Accordingly, empirical estimation of the elasticity
of taxable income has received considerable attention in the international public
finance literature. In this paper, I use South African administrative tax data over
the period 2011-2017 to estimate the elasticity of taxable income at kink points in
the South African income distribution.
I use a bunching approach developed by Saez (2010) and Chetty, Friedman, et
al. (2011), that seeks to identify the taxable income elasticity by studying bunching
behaviour at kink points in the income tax schedule where the marginal tax rate
changes. While this approach has been widely applied to data from developed
countries, this paper is one of the few applications to a developing country and thus
contributes to our understanding of the effects of taxation in developing countries.
Kleven and Waseem (2013) study bunching in the Pakistani income tax system and
Bachas and Soto (2018) study Costa Rican corporate tax but these two studies
analyse notches where the average tax rate changes and so their results are less
informative about typical income tax schedules where the marginal tax rate changes.
Bergolo, Burdin, et al. (2020) study bunching at the first kink of the Uruguayan
personal income tax schedule, and Boonzaaier et al. (2019) apply the bunching
technique to the South African corporate tax system and find significant bunching
with large implied elasticities. My paper is closely related to these as I apply the
same bunching technique to the South African personal income tax system.
The other main empirical approach to estimating the elasticity of taxable income
is to use changes in marginal tax rates that are generated by tax reforms. Estimates
of the elasticity of taxable income generated using a tax reform approach that
exploits large changes to the tax system are usually larger than those estimated
using bunching.1 The obvious drawback of the tax reform approach is that it
requires a tax reform, but there are also difficulties in finding control groups that
are comparable to the treated groups experiencing the tax change and in finding
1

He, Peng, and Wang (2020) shows that this is due to differences in the time and scope of the
estimates–bunching estimates have an unknown time horizon and generate local elasticities for
each kink, whereas tax reform approaches have a defined time horizon (typically 1, 2 or 3 years)
and produce a global elasticity.
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an instrument for the explanatory variable of interest, the net-of-tax rate changes.2
Bunching estimates only require that the tax rate changes at points in the income
distribution and there is no endogeneity problem.
The absence of a large tax reform in South Africa over the period for which
administrative tax data is available renders the bunching approach attractive.3
Another alternative that also does not require a tax reform is the bracket creep
approach, developed by Saez (2003), which exploits the changes in marginal tax
rates caused by inflation pushing taxpayers into a higher tax bracket when nominal
brackets are not inflation adjusted. This approach was applied by Kemp (2019)
to the South African personal income tax system. Both the bracket creep and
bunching approaches depend on taxpayer awareness of the details of the tax code,
and so the extent of the behavioural responses observed when using these methods
depends on informational considerations. In this sense the elasticities yielded by
these estimates are less relevant for more salient tax rate changes.
In estimating the elasticity of taxable income using an approach that does not
require a tax reform, my paper is similar to Kemp (2019) but also extends his
analysis in important ways. First, I conduct a differential analysis by gender and
age in order to understand how the tax system differentially impacts the income
distributions of men and women, and the young and old, in South Africa. Second,
I investigate the anatomy of taxpayer responsiveness in order to shed some light on
the extent to which the observed responses reflect real labour supply changes or tax
avoidance behaviour. Finally, the bunching approach also provides an additional
robustness check to the bracket creep approach. The accuracy of the bracket creep
estimates hinges on there being no bunching behaviour since if taxpayers adjust
their incomes to fall just below the kink point, they are less likely to fall in the
treatment group creating downward bias in these estimates.
The remainder of the paper proceeds as follows: Section 2 briefly discusses the
related literature, Section 3 outlines the bunching methodology, Section 4 provides
information on the South African personal income tax system and the administrative tax data used in the analysis, Section 5 presents the empirical results, Section
6 conducts some robustness checks, and Section 7 concludes.
2

Indeed, Weber (2014) shows that most instruments used in the prior literature are not exogenous.
3
At the time of writing, data was only available from 2011 to 2017. Over this period marginal
tax rates were constant until 2016 when there was a one percentage point increase across the
board, which did not actually result in much change in the net-of-tax-rates (see Section 4.1 for
details). In 2018, a new highest tax bracket was introduced but this falls outside the period of
data availability.
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Related Literature

The use of the bunching methodology in applied work has surged in recent years,
due in large part to the increased availability of large administrative datasets. While
bunching follows directly from the predictions of the standard taxable income labour
supply model, it is a very local effect around the kink points in an income tax
schedule and hence is difficult to observe in survey data.
The seminal paper in this area is Saez (2010) who finds evidence of bunching
at the first kink point of the US Earned Income Tax Credit (EITC), although the
effect is concentrated among the self-employed and is thus more likely to reflect
changes in reporting behaviour rather than changes in labour supply. Saez (2010)
also studies the kink points of the US federal income tax schedule but finds evidence
of bunching at only the first kink point but not at any of the others located in the
middle and upper parts of the income distribution.
Chetty, Friedman, et al. (2011) provide an important extension to the model
by allowing for adjustment costs and hours constraints that attenuate econometric
estimates of labour supply elasticities using individual level data. The predictions
of the model are supported by an analysis of Danish tax data. In particular, larger
taxable income elasticities are generated by larger kinks and by kinks that apply to
larger groups of workers.
Most of the bunching papers in the area of tax policy that build on the work of
Saez (2010) and Chetty, Friedman, et al. (2011) have studied developed countries
(see Kleven (2016) for a summary of this work). Four notable exceptions are Kleven
and Waseem (2013) who study bunching in the Pakistani income tax system, Bachas
and Soto (2018) who study the Costa Rican corporate tax, Bergolo, Burdin, et al.
(2020) who study the first kink of the Uruguayan personal income tax schedule, and
Boonzaaier et al. (2019) who study the South African corporate income tax. The
first two of these papers are based on analysing notches in the tax system (points
where the average tax rate changes) rather than kinks (points where the marginal
tax rate changes). Since notches are less common than kinks in tax schedules these
papers are of limited relevance to policymakers in most developing countries.
Boonzaaier et al. (2019) find substantial bunching of small businesses at both
kinks in the South African corporate tax system with large implied elasticities of
between 0.7 and 1.6. This analysis is obviously highly relevant to South African
policymakers, but is also more likely to be generalisable to other countries than the
two analyses based on notches. My paper is closely related to Boonzaaier et al.
(2019) since I apply a similar technique but investigate the South African personal
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income tax system instead of the corporate tax system.
Kemp (2019) is the only existing study to estimate the elasticity of taxable
income using South African administrative data and finds an estimated elasticity of around 0.3. Kemp (2019) follows Saez (2003) to identify taxable income
responses off ‘bracket creep’, i.e. the lack of full adjustment of the nominal tax
brackets to inflation. Both the bracket creep and bunching approaches depend on
taxpayer awareness of the details of the tax code, and so the extent of the behavioural responses observed when using these methods depends on informational
considerations.

3

Methodology

The bunching methodology was developed by Saez (2010) and Chetty, Friedman,
et al. (2011). The technique relies on the predictions of the standard taxable income
labour supply model that I briefly outline here. Individual preferences are defined
over after-tax income (the value of consumption) and before-tax income (the cost
of effort), and individual optimisation generates a smooth earnings distribution. At
baseline there is a proportional tax schedule so that all individuals face the same
marginal tax rate τ1 .
Consider the introduction of a kink at earnings level k so that all individuals
earning above k face a marginal tax rate τ2 with τ2 > τ1 . All individuals earning
below k continue to face a marginal tax rate of τ1 . The introduction of this convex
kink generates the following responses:
1. The earnings distribution to the left of the kink k is unaffected as there is no
change in the incentives of individuals earning less than k.
2. Individuals initially, i.e. before the kink is introduced, earning above k will
reduce their taxable income in response to the higher marginal tax rate that
they now face.
3. There will be a spike in the income distribution. All individuals initially
earning in the interval [k, k + ∆k] move to the kink point, while those initially
above this interval reduce their earnings to an interior point of the upper
bracket and do not move all the way to the kink point.
These responses produce excess bunching in the earnings distribution at the
kink point. The intuitive idea behind the estimation procedure is to compute a
measure of the excess bunching at the kink point by comparing the observed mass
5

of individuals at the kink point with the mass of individuals that would be observed
at the same earnings level in the absence of any kinks.
Central to the estimation approach then is the calculation of the counterfactual
distribution, i.e. the earnings distribution that would have been observed in the
absence of any kinks. The approach developed by Chetty, Friedman, et al. (2011),4
is to fit a flexible polynomial to the observed income distribution omitting observations located in a range around the kink. More concretely, individuals are grouped
into earnings bins indexed by j and the following regression is estimated
cj =

p
X

βi (zj )i +

i=0

R
X

γi · 1[zj = i] + ηj

(1)

i=−R

where cj is the number of individuals in earnings bin j, zj is the earnings level
relative to the kink in bin j, [−R, R] is the narrow, symmetric range of excluded
data around the kink k, and p is the order of the polynomial. Both zj and R are
measured in units of the bin width, d. As in Chetty, Friedman, et al. (2011), I use
a seventh order polynomial in all the main estimations but demonstrate that the
results are robust to different polynomial orders in Section 6. The counterfactual
distribution is estimated by a recursive procedure that starts with an initial estimate
given by the predicted values of equation (1) omitting the effects of the dummies in
the excluded range and then shifts the counterfactual distribution to the right of the
kink upward until it satisfies the constraint that the area under the counterfactual
must equal the area under the observed distribution.
The extent of excess bunching can then be computed by comparing the observed
bin counts to the predicted bin counts in the excluded range [−R, R], normalised
by the average height of the counterfactual distribution in the excluded range:
PR
b̂ = PR

j=−R cj

− ĉj

j=−R ĉj /(2R + 1)

(2)

where (2R + 1) gives the number of bins in the excluded range [−R, R]. I use a
bin width, d, of R2,500 and a small window of excluded data of R5,000 on either
side of the kink point so that R = 2. The counterfactual income distribution is
estimated over a large window of R75,000 on either side of the kink point, i.e.
the range [-30,30] expressed in units of d. Standard errors are estimated using a
bootstrap procedure that randomly resamples the residuals from (1) to generate a
4

I closely follow the estimation procedure developed by Chetty, Friedman, et al. (2011) and
use the Stata command bunch count developed by the authors.
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large number of earnings distributions.
Under the assumption that the heterogeneity distribution of individuals is uniform around the kink,5 the compensated elasticity of taxable labour income locally
at the kink point k, ẽ(k), can be related to the estimate of excess bunching using
the following formula:
b
(3)
ẽ(k) =
1−τ1
k × log( 1−τ
)
2
While the estimate of excess bunching, b̂, from equation (2) depends on the size
chosen for the earnings bins, the estimate of the taxable income elasticity calculated
using equation (3) is invariant to the bin width d, provided that k is expressed in
units of d (Bastani and Selin 2014).
I estimate excess bunching separately for the wage earners and the self-employed,
following other studies–such as Bastani and Selin (2014) and Chetty, Friedman, et
al. (2011)–who find greater bunching among the self-employed than among wage
earners. This difference may due to a greater ability on the part of the self-employed
to adjust their taxable income.
It should also be noted that the elasticity in equation (3) is not a structural
elasticity. In fact, ẽ(k) is likely to be smaller than the structural elasticity since
optimisation frictions like search costs and hours constraints may limit the observed
responses.

4
4.1

Background and Data
The South African personal income tax system

Personal income tax is the largest source of tax revenue for the South African
national government contributing 37% of gross tax revenue in 2016/17 (National
Treasury 2018). The tax is imposed at the individual level so that spousal income
does not affect an individual’s tax liability. Most forms of personal income, including from wage and self-employment, as well as fringe benefits are taxable. The
most prominent deductions available to individuals are pension fund and retirement
annuity contributions. Medical aid contributions and expenses were deductible but
these were converted to tax credits from the 2013 tax year onwards.
An individual can adjust their taxable income by adjusting their hours of work
and/or their deductions. The two largest categories of deductions used by South
5
Recent work by Blomquist et al. (2019) and Bertanha, McCallum, and Seegert (2019) provide
methods that exploit kinks in budget sets to estimate the taxable income elasticity under less
restrictive assumptions but I do not apply those techniques in this paper.
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African taxpayers are (1) retirement fund and income protection contributions, and
(2) deductions related to income generation, such as travel expenses, subsistence
allowances and home office expenses.6 One of the simplest ways for a taxpayer
to reduce their taxable income is to make retirement fund contributions up until
they reach they kink point. Another important category of deductions are income
related deductions, which may be particularly useful for the self-employed.
Aside from these legal avenues, taxpayers may also evade taxes.7 Using survey
data, Dare, du Plessis, and Jansen (2019) estimate the personal income tax compliance rate in South Africa at 92%, which is close to the 95% compliance rates seen
in developed countries like the UK and Sweden. However, they do find a difference in compliance rates between salaried and non-salaried workers–the compliance
rate among salaried workers is 99.9%, while it is only 50% for non-salaried workers.
This suggests that there may be greater tax evasion among the self-employed than
among wage earners.8
The South African tax year runs from 1 March to the end of February and I refer
to a tax year by the calendar year in which it ends, e.g. the 2016 tax year refers to
the period 1 March 2015 to 29 February 2016. Over my sample period, there were 6
taxable income brackets with marginal tax rates unchanged until 2016 when there
was a one percentage point increase in all marginal tax rates except in the lowest
bracket. The brackets are adjusted on an annual basis but do not track inflation
in a consistent manner leading to bracket creep over the years, a phenomenon that
has been exploited by Kemp (2019) to estimate the elasticity of taxable income.
Figure 1 shows the location of the tax bracket thresholds over the years 2011-2017.
There has been a steady increase in the tax bracket thresholds over the years with
the exception of 2017 when the two highest brackets were left unchanged.
Table 1 shows the changes in the marginal tax rates at five kink points in the
taxable income distribution for the years before (2011-2015) and after (2016-2017)
the marginal tax rate changes. It is evident from Table 1 that the net-of-tax rate
1−τ1
), are larger at the lower end of the distribution than at the
changes, i.e. ln( 1−τ
2
upper end. The largest change in the net-of-tax rate occurs at the first kink and the
next largest change is in the middle of the distribution at the third kink. Moreover,
the change in the net-of-tax rate at the first kink became much larger after the
6

Medical deductions are the next largest category but this was changed to a tax credit during
my sample period.
7
For example, Bergolo and Cruces (2014) show that a Uruguayan social insurance reform that
extended healthcare coverage to the dependent children of registered workers in the private sector
increased the incidence of underreporting of salaried earnings by around 4 percentage points.
8
It should be borne in mind that these estimates are based on household survey data and not
on administrative tax data, which limits their accuracy.
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Figure 1: Kink points in the South African personal income tax schedule, 2011-2017
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changes to the tax rate schedule while tax changes at the other kink points did not
increase by as much. Larger tax changes should generate greater bunching both
because the incentives are greater and because workers are more willing to pay the
search costs to find new jobs (Chetty, Friedman, et al. 2011).
Table 1: Marginal tax rates, 2011-2017

First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

τ1
0.18
0.25
0.30
0.35
0.38

2011-2015
1−τ1
τ2
ln( 1−τ
)
2
0.25
0.089
0.30
0.069
0.35
0.074
0.38
0.047
0.40
0.033

τ1
0.18
0.26
0.31
0.36
0.39

2016-2017
1−τ1
τ2
ln( 1−τ
)
2
0.26
0.103
0.31
0.070
0.36
0.075
0.39
0.048
0.41
0.033

I analyse the extent of bunching at these five kink points in the taxable income
distribution. There is an additional kink point at the lower end due to the primary
rebate that creates a minimum tax threshold below which the tax rate is effectively
zero. I do not examine bunching around this tax threshold point since the exact
location of this threshold point also varies at the individual level after 2012 when
9

the medical tax deduction was converted to a credit. The data does not contain
sufficient information on the individual’s medical tax credit to accurately determine
the location of this kink point.

4.2

Data

I use the individual level panel created from South African Revenue Service (SARS)
administrative data (Ebrahim and Axelson 2019). This dataset is constructed from
personal income tax returns and contains detailed information on income and deductions for the universe of South African taxpayers for the years 2011 to 2017, but
is relatively thin on demographic information. I have data on gender and age but
not on education or marital status, for example.
I restrict the sample to those under 65 years old, as this is the typical retirement
age in South Africa,9 but who are at least 15 years old. The gender of some
individuals cannot be accurately determined and so these individuals are dropped
from the gender differentiated results but remain in the full sample.10
I redefine the taxable income variable to reflect the distance from the bracket
cutoff point in that year so that it takes on a value of zero at the kink point. I pool
this data across years and examine the extent of bunching across the entire sample
period of 2011 to 2017. Since the marginal tax rates were increased in 2016, I also
present results separately for 2011-2015 and 2016-2017.
Earlier work has demonstrated important differences in bunching across wage
earners and the self-employed (Saez 2010; Chetty, Friedman, et al. 2011; Bastani
and Selin 2014). I define the self-employed as those taxpayers who report any
business income11 and this group comprises 2% of all observations in the dataset.
In all analyses in Section 5 the group of ‘wage earners’ is comprised of all taxpayers
who don’t report any business income, i.e. it excludes the ‘self-employed’.
9

Individuals over the age of 65 also receive a higher primary income tax rebate.
Gender in the SARS administrative dataset is derived from an individual’s national identity
number and so is missing for individuals with no identity number, for example foreigners (Ebrahim
and Lilenstein 2019). There are also individuals for whom multiple genders are reported across
tax certificates and/or years and I omit these individuals with indeterminate genders from the
gender differentiated analysis.
11
The SARS individual panel dataset categories all reported income and I use the business
income category as defined in the data. More information about the dataset can be found in
Ebrahim and Axelson (2019).
10
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5
5.1

Empirical analysis
Main results

I begin with a visual presentation of the excess bunching around the first kink in
the South African income tax schedule in Figure 2 for wage earners in the left
panel (a) and the self-employed in the right panel (b). The top row corresponds to
the full sample period, 2011-2017, the middle row to the years before the changes
to the marginal tax rates, 2011-2015, and the bottom row to the years after the
marginal tax rate changes, 2016-2017. The blue dotted line plots the empirical
distribution of taxable income around the kink point while the smooth red line
represents the seventh order fitted polynomial, which excludes the observations in
the small window of [-R5,000:R5,000] around the kink point.
Over the full sample period, it is evident that wage earning workers (top left
graph in Figure 2) do not exhibit any bunching behaviour at the first kink point
and the estimate of excess bunching is actually negative. On the other hand, the
self-employed group (top right graph in Figure 2) exhibit significant excess bunching
around this kink point over the full sample period. The bunching behaviour for the
years before the tax rate changes (middle row in Figure 2) is very similar to that of
the full sample period. The last row of Figure 2 shows that bunching behaviour at
the first kink is greater in the years after the tax rate changes, 2016-2017. The selfemployed exhibit much greater bunching after the tax rate changes than before, and
the estimate is statistically significant at the 10% level. There is a small positive
estimate of bunching for wage earners although it is not statistically significant
and is smaller than any of the bunching estimates for the self-employed. Despite
the significant observed bunching, the implied elasticities–under the assumption
that the heterogeneity distribution is uniform around the kink–are not large. The
elasticity for the self-employed at the first kink over 2016-2017, which is where the
greatest bunching is observed in Figure 2, is only 0.02.
These differences between the self-employed and other taxpayers, and across the
years before and after the tax rate changes, are also evident at the other kink points
in the income tax schedule. Table 2 provides estimates of the excess bunching at
all five kink points for the sample of wage earners in columns (1) and (2) and the
self-employed in columns (3) and (4). Panel A of Table 2 provides estimates of
excess bunching for the full sample period 2011-2017, Panel B for the years before
the tax rate changes 2011-2015, and Panel C for the years after the tax rate changes
2016-2017.
It is clear from Table 2 that excess bunching is much greater among the self11

Figure 2: Bunching at the first kink in the income tax schedule
(a) Wage earners

(b) Self-employed
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Table 2: Estimates of excess bunching at five kink points in the income tax distribution
Wage earners
b
se
(1)
(2)

Self-employed
b
se
(3)
(4)

Panel A: All years, 2011-2017
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

-0.116*** (0.040) 0.108*** (0.038)
0.072*** (0.025) 0.155*** (0.043)
0.041
(0.026) 0.150*** (0.043)
0.029
(0.028)
0.102
(0.071)
0.048** (0.022) 0.224*** (0.074)

Panel B: Before tax rate changes, 2011-2015
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

-0.170***
0.060**
0.055**
0.055**
0.066**

(0.050) 0.100**
(0.028) 0.132***
(0.025) 0.136***
(0.024) 0.099*
(0.029)
0.122

Panel C: After tax rate changes, 2016-2017
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

0.032
0.102***
0.007
-0.028
0.008

(0.054) 0.146* (0.088)
(0.036) 0.262*** (0.081)
(0.042) 0.218** (0.104)
(0.063)
0.112
(0.149)
(0.051) 0.732*** (0.217)

(0.039)
(0.045)
(0.047)
(0.058)
(0.082)

Notes: Sample includes all taxpayers aged 15-64 years old. Columns (3) and (4) are the sample of selfemployed, defined as those taxpayers who report any business income, while columns (1) and (2) are the
wage earners, defined as those taxpayers who do not report any business income. Columns (1) and (3)
contain the estimates of excess bunching and columns (2) and (4) give the bootstrapped standard errors
of those estimates. *** significant at the 1% level, ** at the 5% level, * at the 10% level.
Source: Author’s calculations based on SARS data
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employed than wage earners at all kink points in the income distribution in all time
periods. The estimates of excess bunching for wage earners (column (1) of Table
2) are often statistically significant or negative, and any statistical significance is
due to the high precision of the seventh order polynomial fit rather than significant
bunching behaviour. By contrast, the estimates of excess bunching for the selfemployed (column (3) of Table 2) are almost all positive and statistically significant
and reflective of visible bunching. This can clearly be seen in Figure 2 where the
positive and statistically significant estimates of bunching for the self-employed at
the first kink in all three time periods is matched by visible bunching, while the
statistically significant negative bunching for wage earners at the first kink over
the full sample period and the earlier years 2011-2015 are not matched by obvious
bunching in the graphs. Figure 3 further illustrates this point by providing a visual
presentation of bunching at the second kink, where the largest bunching estimates
for wage earners are found in Table 2. There is a clear lack of visible bunching among
wage earners at the second kink across all years and in the years before the tax rate
changes (first column top and middle rows of Figure 3) despite the statistically
significant positive estimates of bunching in Table 2 (column (1), Panels A and B).
There is some evidence of slight bunching among wage earners after the tax rate
changes (bottom left of Figure 3). On the other other hand, distinct bunching at
the second kink among the self-employed can be observed in the second column of
Figure 3 validating the large positive and significant estimates for the self-employed
in column (3) of Table 2.
The results in Table 2, therefore, demonstrate significant excess bunching among
the self-employed with almost no evidence of bunching among wage earners. This
is indicative of greater responsiveness to changes in marginal tax rates by the selfemployed than wage earners and could be due to a greater ability among the selfemployed to adjust hours of work and/or shift income in order to reduce taxable
income. The sources of this responsiveness are examined more closely in Section
5.4.
Among the self-employed, the estimates of excess bunching are much greater
in the years after the tax rate changes than in the years before (column (3) in
Panels B and C of Table 2). Although the results for the years after the tax rate
changes are less precisely estimated because of the fewer number of observations,
they do indicate that taxpayer responsiveness is greater after the increases in the
marginal tax rates. Recall from Table 1 that after the changes to the marginal tax
rates, the net-of-tax rate changes became much larger only at the first kink and were
relatively constant at the other kinks. The observed increases in bunching behaviour
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Figure 3: Bunching at the second kink in the income tax schedule
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(b) Self-employed

All years, 2011-2017
b = .1549, se = .0428

Frequency
5000
4000
3000

100000

150000

Frequency
200000

6000

250000

7000

300000

b = .0721, se = .025

−30 −26 −22 −18 −14 −10 −6 −2 2
6 10 14 18 22
Taxable Income Relative to Second Kink (2500s ZAR)

26

30

−30 −26 −22 −18 −14 −10 −6 −2 2
6 10 14 18 22
Taxable Income Relative to Second Kink (2500s ZAR)

nobusinc, 2011−2017, all, all

26

30

26

30

26

30

businc, 2011−2017, all, all

Before tax rate changes, 2011-2015
6000
Frequency
4000
2000

3000

100000
50000

b = .1324, se = .0455

5000

Frequency
150000
200000

250000

b = .0604, se = .0285

−30 −26 −22 −18 −14 −10 −6 −2 2
6 10 14 18 22
Taxable Income Relative to Second Kink (2500s ZAR)

26

30

−30 −26 −22 −18 −14 −10 −6 −2 2
6 10 14 18 22
Taxable Income Relative to Second Kink (2500s ZAR)

nobusinc, 2011−2015, all, all

businc, 2011−2015, all, all

After tax rate changes, 2016-2017
1100
Frequency
800
900

Frequency
50000 60000

600

700

40000
30000

b = .2617, se = .0813

1000

70000

80000

b = .1016, se = .0363

−30 −26 −22 −18 −14 −10 −6 −2 2
6 10 14 18 22
Taxable Income Relative to Second Kink (2500s ZAR)

26

30

nobusinc, 2016−2017, all, all

−30 −26 −22 −18 −14 −10 −6 −2 2
6 10 14 18 22
Taxable Income Relative to Second Kink (2500s ZAR)
businc, 2016−2017, all, all

15

among the self-employed over 2016-2017 relative to 2011-2015 at kink points where
incentives were effectively unchanged across the two time periods suggests that the
increased responsiveness might be due to greater salience of the kink points after
the marginal tax rate changes.
For self-employed taxpayers, the magnitude of the bunching estimates are typically largest at the top of the income distribution at the fifth kink, followed by the
middle of the income distribution at the second and third kinks, and smallest at the
first kink (with minimal evidence of significant bunching at the fourth kink). These
differences across the income distribution are not matched by the relative changes
in tax incentives – Table 1 shows that the largest tax change occurs at the first kink
and the smallest at the fifth kink. Thus, the finding of greater responsiveness at
the fifth kink than at the first kink also suggests that responsiveness might be due
to information differences rather than greater incentives.
Indeed, the largest estimate of excess bunching, 0.732, in Table 2 is found among
the self-employed at the fifth kink in 2016-2017. This could be because the extent
of taxpayer responsiveness depends on both the ability to adjust taxable income
and awareness of the location of kinks. Self-employed individuals are likely to be
more able to adjust their labour supply and shift their incomes, and higher income
individuals might be more aware of the location of kink points particularly after
the changes to the marginal tax rates. The importance of information has been
demonstrated in the US where providing US taxpayers with information about the
existing tax schedule has been shown to affect reported income in the next tax year
among the self-employed but not wage earners (Chetty and Saez 2013).
Although there is evidence of significant bunching among the self-employed in
Table 2, the implied elasticities under the assumption of a uniform heterogeneity
distribution around the kink are not very large. Even at the largest bunching
estimate, 0.732, the elasticity of taxable income is only 0.08. It is possible that these
relatively small estimates are due to the restrictive assumption on the heterogeneity
distribution, but estimation of the elasticity under less restrictive assumptions is
beyond the scope of this paper.

5.2

Comparison of main results with other studies

My finding of greater bunching among the self-employed than among wage earners
is similar to the results obtained for Sweden by Bastani and Selin (2014) and for
Denmark by Chetty, Friedman, et al. (2011). Despite the significant bunching
observed for the self-employed the implied elasticities in both papers are small,
similar to my results for South Africa. Under the assumption that the heterogeneity
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distribution is uniform around the kink, the implied elasticity in Bastani and Selin
(2014) is 0.02 and 0.24 in Chetty, Friedman, et al. (2011). The largest bunching
estimate I observe generates an elasticity of 0.08 and so is in line with the estimates
from these two papers. The estimate of 0.08 is also in line with the estimate
generated by Bergolo, Burdin, et al. (2020) who estimate an elasticity of taxable
income of 0.06 at the first kink of the Uruguayan personal income tax schedule.
On the other hand, my estimated elasticities are much smaller than those obtained by Kemp (2019) who exploits ‘bracket creep’ in the South African income
tax schedule to estimate an elasticity of taxable income of around 0.3. One reason for the difference might be the time period studied–Kemp (2019) studies the
2009-2013 tax years whereas the results in this paper are for a later period over the
2011-2017 tax years. Another reason for the difference could be the time horizon of
the estimates–the elasticities in Kemp (2019) are estimated over a three-year period
and so capture a longer-run response whereas bunching estimates pool observations
in multiple time points together and so have an unclear time property.
Although our estimates are quantitatively different, they are qualitatively similar
in that they both reflect relatively low responsiveness compared to the estimates
for South African companies obtained by Boonzaaier et al. (2019). In addition,
both Kemp (2019) and I find evidence of greater taxpayer responsiveness at higher
income levels. I find general evidence of greater bunching at the top end of the
income distribution than at lower points. This is similar to the results obtained by
Kemp (2019) who finds a slightly higher elasticity of around 0.4 for high income
taxpayers.

5.3

Differential results by gender and age

The results in Table 2 indicate that significant bunching behaviour is demonstrated
by the self-employed but not wage earners. In Table 3, I conduct separate analyses
by gender and age for self-employed taxpayers over the full sample period, 20112017. Analysis of behavioural responses by gender and age provides important
information on the effects of tax policy and how the tax system differentially impacts
the income distributions of men and women, and the young and old, in South Africa.
The results in Table 3 indicate that, among the self-employed, bunching behaviour is generally greater among females than among males (Panels A and B).
This finding is consistent with the results of other studies (for example Chetty,
Friedman, et al. (2011)) which demonstrate that married women have much higher
taxable income elasticities than single men. Although I cannot determine an individual’s marital status in my data, it is likely that many women are secondary
17

Table 3: Estimates of excess bunching among
the self-employed by gender and age, 2011-2017
b
(1)

se
(2)

0.122***
0.183**
0.128
-0.013
0.291**

(0.041)
(0.072)
(0.082)
(0.113)
(0.132)

0.065
0.052
0.086
0.055
0.120

(0.057)
(0.069)
(0.083)
(0.089)
(0.105)

Panel C: 15-24 years old
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

0.199
0.852*
0.774
-0.403
4.542**

(0.244)
(0.436)
(0.569)
(0.823)
(2.090)

Panel D: 25-34 years old
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

0.254***
0.200**
0.043
0.209
-0.137

(0.068)
(0.092)
(0.082)
(0.127)
(0.161)

Panel E: 35-44 years old
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

0.125**
0.081
0.204**
0.290**
0.197

(0.056)
(0.064)
(0.088)
(0.117)
(0.143)

Panel F: 45-54 years old
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

0.081
(0.059)
0.200*** (0.076)
0.151* (0.078)
-0.045
(0.110)
0.465*** (0.151)

Panel A: Females
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink
Panel B: Males
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

Panel G: 55-64 years old
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

-0.011
0.121
0.143*
-0.022
0.157

(0.061)
(0.083)
(0.079)
(0.108)
(0.135)

Notes: Sample includes all taxpayers who are selfemployed, defined as those taxpayers who report any
business income, for the years 2011-2017. Column (1)
contains the estimates of excess bunching and column
(2) gives the bootstrapped standard errors of those estimates. *** significant at the 1% level, ** at the 5% level,
* at the 10% level.
Source: Author’s calculations based on SARS data
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earners and so would exhibit greater responsiveness.
Panels C through G of Table 3 differentiate bunching behaviour across five age
groups and reveal a general trend of lower responsiveness as taxpayers get older.
Among those approaching retirement age (Panel G), only one of the five bunching
estimates are significant and all the estimates are smaller than those found for
younger taxpayers. At the lower and middle points of the income distribution (i.e.
the first, second and third kinks), the bunching estimates predominantly decrease as
the age group increases. At the top of the distribution (the fifth kink) the pattern
is less stable with the largest bunching estimated for the youngest group, 15-24
years old, and the second oldest group, 45-54 years old. The high income selfemployed who are aged 15-24 years have a very large bunching estimate of 4.542
with an implied elasticity of 0.54. This estimate should be interpreted with caution,
however, as there are relatively few individuals in this group.

5.4

Anatomy of the response

The observed responsiveness of taxable income to the tax rate could be due to either
changes in reporting behaviour that reflect tax avoidance, or changes in labour
supply behaviour that reflect changes in real economic activity. The bunching
approach allows me to examine the anatomy of the taxable income response by
studying the filing behaviour of individuals. Significant bunching is found for the
self-employed and this could reflect a real labour supply response and/or the use of
deductions to reduce taxable income.
Deductions are more prevalent among the self-employed– 55% of self-employed
individuals take any income deductions, compared to only 37% of wage earners–and
this might explain the finding of significant bunching among the self-employed, but
not among wage earners. To investigate this, two categories of deductions are separately added back to the taxable income of self-employed individuals and the extent
of excess bunching is re-estimated. In this way, the extent to which the behavioural
response is income shifting, rather than labour supply, is revealed. The two categories of deductions are: (1) retirement fund and income protection contributions,
and (2) deductions related to income generation, such as travel expenses, subsistence allowances and home office expenses. These represent the largest categories
of deductions, in terms of the average over the sample period, for all taxpayers as
well as the self-employed.12
Since the results in Table 2 show that significant bunching behaviour is concen12

Medical deductions are the next largest category but this was changed to a tax credit during
my sample period.
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trated among the self-employed I focus on this group to determine the anatomy of
the response. Table 4 examines the anatomy of the responses for self-employed individuals at four of the five kinks in the income tax schedule over three time periods
(I omit the fourth kink since there is only weak evidence of bunching at this kink
in Table 2).
Table 4: Anatomy of excess bunching, self-employed only
2011-2017
b
se
(1)
(2)
Panel A: First Kink
Taxable income
0.108*** (0.038)
plus Retirement and income protection contributions 0.074* (0.038)
plus Income related deductions
0.097*** (0.036)
plus All deductions
0.074* (0.040)

2017 only
b
se
(3)
(4)
0.069
-0.118
0.087
-0.091

(0.123)
(0.115)
(0.127)
(0.129)

Panel B: Second Kink
Taxable income
0.155*** (0.043) 0.201 (0.135)
plus Retirement and income protection contributions 0.133*** (0.044) 0.210* (0.124)
plus Income related deductions
0.167*** (0.044) 0.099 (0.124)
plus All deductions
0.218*** (0.050) 0.258** (0.118)
Panel C: Third Kink
Taxable income
0.150*** (0.043)
plus Retirement and income protection contributions 0.110** (0.046)
plus Income related deductions
0.145*** (0.038)
plus All deductions
0.103** (0.046)

0.108
0.176
0.172
0.015

(0.174)
(0.159)
(0.175)
(0.189)

Panel D: Fifth Kink
Taxable income
0.224*** (0.074) 1.038*** (0.305)
plus Retirement and income protection contributions 0.178* (0.098) 0.373 (0.272)
plus Income related deductions
0.192*** (0.074) 0.780*** (0.301)
plus All deductions
0.114* (0.065) 0.322 (0.251)
Notes: Sample includes all taxpayers aged 15-64 years old who are self-employed, defined as those taxpayers
who report any business income, for the full sample period (2011-2017) in columns (1) and (2) and for 2017
only in columns (3) and (4). Columns (1) and (3) contain the estimates of excess bunching and columns (2)
and (4) give the bootstrapped standard errors of those estimates. *** significant at the 1% level, ** at the
5% level, * at the 10% level.
Source: Author’s calculations based on SARS data

First, I study the anatomy of excess bunching over the entire sample period in
columns (1) and (2) of Table 4. Over these years, adding back retirement fund
and income protection contributions reduces the estimate of excess bunching at all
four kinks indicating that the self-employed are using retirement fund deductions
as a way to reduce their taxable income in response to marginal tax rate changes.
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On the other hand, income related deductions do not appear to be an important
way in which the self-employed reduce their taxable income – the excess bunching
estimates do not decrease much (and increase at the second kink) when income
related deductions are added back. Further, at all four kinks, the estimates of
excess bunching are significant even after all deductions have been added back to
taxable income. This suggests that there is also a real response to changes in the
marginal tax rate as the self-employed have also adjusted their earnings (likely
through hours worked).
Beginning in 2017, the rules for retirement fund deductions were greatly simplified so that all types of retirement funds (pension funds, provident funds and
retirement annuities) were treated the same for tax purposes whereas previously
each had their own specific deduction rules and limits. Since I find that retirement
fund deductions are an important mechanism through which the self-employed manipulate their taxable income over the full sample period (columns (1) and (2)
of Table 4), I separately examine the anatomy of bunching in the year after the
changes to retirement fund deduction rules in columns (3) and (4) of Table 4. Since
there is only one year of data under the new rules (2017) there are few observations and many of the estimates are no longer statistically significant. However,
one clear result is apparent: The estimate of excess bunching of taxable income
at the fifth kink in 2017 is much larger than over the full sample period and this
excess bunching is almost entirely due to the use of retirement fund deductions. At
the fifth kink, when retirement fund deductions are added back to taxable income
the estimate of excess bunching is no longer significant and when all deductions are
added back there is no significant bunching either. Thus, these results suggest that
the changes to the retirement fund deduction rules may have particularly benefited
self-employed taxpayers with high earnings who utilised the changes to manipulate
their taxable incomes without really affecting their labour supply.

6

Robustness checks

In this section, I test the sensitivity of the results to the bin width, size of the
estimation window, and the polynomial order.
Table 5 presents results for three bin widths–500, 1,000 and 2,500–for wage
earners in Panel A and the self-employed in Panel B over the full sample period,
2011-2017. Column (3) of Table 5 uses a bin width of R2,500 and so replicates the
main results of Panel A in Table 2.
The value of the estimates of excess bunching depend on the bin width (see the
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Table 5: Sensitivity of excess bunching estimates to bin width

Panel A: Wage earners
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

Panel B: Self-employed
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

500
(1)

Bin width
1,000
(2)

2,500
(3)

-0.438***
(0.157)
0.282***
(0.107)
0.197*
(0.103)
0.174
(0.126)
0.166
(0.125)

-0.248***
(0.072)
0.145***
(0.048)
0.090*
(0.049)
0.080
(0.079)
0.081
(0.072)

-0.116***
(0.036)
0.072***
(0.027)
0.041
(0.025)
0.029
(0.029)
0.048**
(0.022)

0.597***
(0.209)
0.646***
(0.178)
0.694***
(0.198)
0.388
(0.286)
1.013***
(0.366)

0.290***
(0.101)
0.324***
(0.088)
0.362***
(0.105)
0.253*
(0.148)
0.554***
(0.178)

0.108***
(0.037)
0.155***
(0.042)
0.150***
(0.043)
0.102
(0.068)
0.224***
(0.068)

Notes: Sample includes all taxpayers aged 15-64 years old over the full
sample period 2011-2017. Panel B is the sample of self-employed, defined
as those taxpayers who report any business income, while Panel A is the
wage earners, defined as those taxpayers who do not report any business
income. Bootstrapped standard errors in parenthesis. *** significant at
the 1% level, ** at the 5% level, * at the 10% level.
Source: Author’s calculations based on SARS data
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discussion in Section 3) so the magnitude of the estimates in columns (1) and (2)
will differ from those in column (3) of Table 5, but they should be qualitatively
similar. The results using bin widths of R500 and R1,000 in columns (1) and (2),
respectively, are indeed similar to those obtained using a bin width of R2,500 in
column (3): There is significant excess bunching among the self-employed but not
wage earners (any significant estimates among wage earners are due to the precision
of the polynomial fit as with the main results), with similar patterns across the
earnings distribution as in the main results. The one exception for the self-employed
is at the fourth kink where the estimate becomes marginally significant with a bin
width of R1,000, but the results still generally support the finding of weak evidence
of bunching at the fourth kink. In all, the results are robust to varying the size of
the bin width.
Table 6 examines the sensitivity of the results to the size of the estimation window over which the counterfactual income distribution is estimated while keeping
the bin width fixed at R2,500. Panel A presents the results for wage earners and
Panel B for the self-employed, both estimated over the full sample period 2011-2017.
Column (2) replicates the main results of Panel A in Table 2 that use an estimation
window of [-75,0000:75,0000]. The results in column (1) use a smaller estimation
window of [-50,000:50:000], which is the one used by Chetty, Friedman, et al. (2011),
and those in column (3) a wider estimation window of [-100,000:100,000].
The estimates in Table 6 indicate that the results are generally robust to the size
of the estimation window. Across all three windows, there is almost no evidence
of bunching among wage earners with any statistical significance largely due to
the precision of the polynomial fit rather than visible bunching.The evidence of
bunching among the self-employed is still found across all three estimation windows,
with the exception of the first kink over the widest window. Aside from this single
anomaly, for which there is no obvious explanation, the bunching estimates for the
self-employed have similar values across all three estimation windows indicating
that the results are largely robust to varying the size of the estimation window.
Finally, Table 7 demonstrates that the results are robust to using different polynomial orders to estimate the counterfactual distribution. All the estimates in the
paper use a polynomial of order 7 as in Chetty, Friedman, et al. (2011) but the results are not dependent on this particular value. For the self-employed, the results
do not differ much across different polynomial orders (with the exception of a linear
fit in column (1) but this is likely to be a very poor choice for the counterfactual
distribution). For wage earners, the significance of the estimates varies across the
polynomial orders confirming that any statistically significant bunching estimates
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Table 6: Sensitivity of excess bunching estimates to estimation window
Estimation window
[-50,000:50,000] [-75,000:75,000] [-100,000:100,000]
(1)
(2)
(3)
Panel A: Wage earners
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

Panel B: Self-employed
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

-0.073*
(0.039)
0.033*
(0.020)
0.026
(0.033)
0.011
(0.028)
0.030
(0.023)

-0.116***
(0.036)
0.072***
(0.027)
0.041
(0.025)
0.029
(0.029)
0.048**
(0.022)

-0.014
(0.056)
0.026
(0.032)
0.044
(0.028)
0.020
(0.027)
0.039*
(0.022)

0.075**
(0.034)
0.168***
(0.047)
0.169***
(0.048)
0.069
(0.060)
0.201***
(0.075)

0.108***
(0.037)
0.155***
(0.042)
0.150***
(0.043)
0.102
(0.068)
0.224***
(0.068)

-0.003
(0.199)
0.140***
(0.041)
0.155***
(0.042)
0.076
(0.057)
0.174**
(0.072)

Notes: Sample includes all taxpayers aged 15-64 years old over the full sample period 20112017. Panel B are the sample of self-employed, defined as those taxpayers who report any
business income, while Panel A are the wage earners, defined as those taxpayers who do not
report any business income. Bootstrapped standard errors in parenthesis. *** significant at the
1% level, ** at the 5% level, * at the 10% level.
Source: Author’s calculations based on SARS data.
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are due to the polynomial fit rather than to actual bunching behaviour.
Table 7: Sensitivity of excess bunching estimates to polynomial order
1
(1)
Panel A: Wage earners
First Kink
-0.532***
(0.194)
Second Kink
-0.060
(0.050)
Third Kink
-0.432**
(0.172)
Fourth Kink
-0.143**
(0.063)
Fifth Kink
-0.031
(0.036)
Panel B: Self-employed
First Kink
Second Kink
Third Kink
Fourth Kink
Fifth Kink

-0.164
(0.141)
-0.012
(0.064)
-0.010
(0.063)
-0.007
(0.062)
0.113*
(0.065)

2
(2)

3
(3)

4
(4)

-0.081
(0.101)
0.029
(0.041)
0.017
(0.042)
0.027
(0.030)
0.051**
(0.024)

-0.048
(0.045)
0.015
(0.027)
0.031
(0.027)
0.032
(0.028)
0.055**
(0.021)

-0.063
(0.050)
0.044*
(0.027)
0.049*
(0.027)
0.017
(0.029)
0.031
(0.021)

Polynomial order
5
6
(5)
(6)
-0.057
(0.041)
0.043
(0.028)
0.052**
(0.024)
0.016
(0.028)
0.031
(0.021)

7
(7)

-0.114***-0.116***
(0.044) (0.036)
0.071*** 0.072***
(0.027) (0.027)
0.040*
0.041
(0.024) (0.025)
0.029
0.029
(0.031) (0.029)
0.048** 0.048**
(0.023) (0.022)

0.186** 0.217***0.117***0.113*** 0.107***
(0.093) (0.050) (0.037) (0.036) (0.036)
0.147***0.154***0.150***0.152*** 0.154***
(0.043) (0.040) (0.041) (0.041) (0.043)
0.127***0.132***0.164***0.166*** 0.151***
(0.041) (0.041) (0.041) (0.039) (0.046)
0.074
0.084
0.086
0.086
0.102
(0.057) (0.059) (0.058) (0.055) (0.064)
0.167** 0.170*** 0.155** 0.157** 0.221***
(0.066) (0.063) (0.071) (0.067) (0.067)

8
(8)

9
(9)

10
(10)

-0.072*
(0.037)
0.046
(0.028)
0.041
(0.027)
0.026
(0.032)
0.030
(0.024)

-0.072*
(0.041)
0.045
(0.028)
0.041
(0.026)
0.026
(0.030)
0.030
(0.022)

-0.078*
(0.042)
0.040
(0.029)
0.029
(0.027)
-0.005
(0.031)
0.039
(0.026)

0.108*** 0.097** 0.097** 0.065*
(0.037) (0.041) (0.041) (0.038)
0.155*** 0.175***0.174***0.185***
(0.042) (0.049) (0.044) (0.049)
0.150*** 0.163***0.163***0.165***
(0.043) (0.049) (0.046) (0.050)
0.102
0.109
0.109
0.066
(0.068) (0.072) (0.070) (0.069)
0.224*** 0.172** 0.173** 0.176**
(0.068) (0.075) (0.074) (0.079)

Notes: Sample includes all taxpayers aged 15-64 years old over the full sample period 2011-2017. Panel B are the sample of selfemployed, defined as those taxpayers who report any business income, while Panel A are the wage earners, defined as those taxpayers
who do not report any business income. Bootstrapped standard errors in parenthesis. *** significant at the 1% level, ** at the 5%
level, * at the 10% level.
Source: Author’s calculations based on SARS data
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Conclusion

I find significant evidence of bunching among the self-employed, defined as those
taxpayers who report any business income with almost no evidence of bunching
among other taxpayers. This finding of greater responsiveness of the self-employed
than wage earners has also been demonstrated in other countries (Saez 2010; Chetty,
Friedman, et al. 2011; Bastani and Selin 2014), and could be due to their greater
ability to adjust hours of work and shift their income in order to reduce taxable
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income.
Over my sample period 2011-2017 marginal tax rates were constant through
2015 and were increased in 2016 by one percentage point in all brackets, except the
lowest one. I find that excess bunching increases in the years after the marginal tax
rate changes even though the net-of-tax rate changes remained roughly the same
at most of the kink points in the income tax schedule. The observed increases
in bunching behaviour among the self-employed over 2016-2017 relative to 20112015 at kink points where incentives were effectively unchanged across the two time
periods suggests that the increased responsiveness might be due to greater salience
of the kink points after the marginal tax rate changes.
The importance of informational considerations is further highlighted when looking at differential responses across the income distribution. Excess bunching is
greatest at the top kink point and lowest at the bottom kink point even though
the change in the net-of-tax rate is largest at the bottom kink and smallest at the
bottom kink. These patterns suggest that differences in taxpayer responsiveness
may be attributable to information rather than incentives.
I find that bunching behaviour is greater among females than among males, and
decreases as taxpayers get older. This suggests that the tax system in South Africa
may differentially impact the income distribution of men and women, and the old
and young.
Looking at the anatomy of excess bunching, I find that retirement fund deductions are particularly important for adjusting taxable income. The self-employed
use this deduction, which shifts income into future periods, in order to manipulate
their taxable income. There is also significant bunching in broad income (taxable
income plus all deductions) suggesting that the response also involves a real labour
supply response. The retirement fund deduction rules were changed in 2017 and
the evidence indicates that these changes enabled the high-income self-employed to
adjust their taxable incomes to a greater extent than before.
Despite the significant excess bunching observed, the implied elasticities–under
the assumption of a uniform heterogeneity distribution around the kink–are much
smaller than those estimated by Kemp (2019) using the bracket creep methodology
on similar data. One reason for the difference could be the time horizon of the estimated elasticities since Kemp (2019) estimates an elasticity over a three-year time
horizon whereas the bunching estimates are over an unclear time horizon. Further,
the accuracy of the bracket creep estimates hinges on there being no bunching behaviour since if taxpayers adjust their incomes to fall just below the kink point, they
are less likely to fall in the treatment group creating downward bias in these esti-
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mates. In this way, my results provide an additional robustness check on the results
in Kemp (2019). Since I find significant bunching only among the self-employed and
the self-employed are a small proportion of all taxpayers, my results provide support for the validity of the estimates in Kemp (2019) although those results would
be enhanced by excluding the self-employed.
Overall the results in this paper suggest that taxpayers are not very responsive
to changes in marginal tax rates. The low estimates of the elasticity of taxable
income indicate that behavioural responses do not have a large effect on tax revenue.
There is evidence that the self-employed do respond by both reducing their labour
supply and increasing their tax deductions. However, they comprise only 2% of
taxpayers and so are not likely have large effects on tax revenue. The results do
suggest that the retirement fund deduction may have distributional consequences
and these should be borne in mind. Of course, the elasticity of taxable income is
not a structural parameter and so the results in this paper would not be informative
about the effects of large tax changes.
Future extensions of this work could use the kink points in the income tax
schedule to estimate the elasticity of taxable income under less restrictive assumptions than those required by the bunching method as suggested in recent work by
Blomquist et al. (2019) and Bertanha, McCallum, and Seegert (2019). Further, the
introduction of a new highest tax bracket in 2018 provides a large reform that could
be studied to estimate the elasticity of taxable income for high income taxpayers
once sufficient data is available. The results in this paper suggest that high earners
are likely to be more responsive than lower earners.
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