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Abstract 
 
In 2008 and 2014, the South African Revenue Service (SARS) did snapshot synchronizations of 
its business tax registry with the country’s commercial register in an attempt to identify firms 
that are non-compliant with their obligation to register with SARS for business tax purposes. 
We analyse these interventions drawing on SARS’s business tax registry and the population of 
business tax returns between 2009 and 2014. Several findings emerge. First, in both years, the 
comparisons resulted in the identification of around 300,000 non-compliant taxpayers, providing 
prima facie evidence of significant extensive-margin tax evasion. The interventions significantly 
raised South African business tax revenues in the following years despite the fact that the identi-
fied ‘extensive-margin evaders’ exhibit a lower propensity to submit tax returns and, conditional 
on return submission, report less income than comparable entities that voluntarily registered 
with SARS. The analysis further suggests that the observed gap in reported taxable income 
relates to underlying differences in firm size and corporate profitability rather than intensive-
margin tax evasion. In line with ‘missing middle theories’, extensive-margin evaders that submit 
tax returns are, moreover, found to exhibit increased sales and asset growth after their forced 
registration with SARS. 
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1 Introduction

Tax evasion is considered to be a major obstacle to the economic prosperity of emerging

and developing economies (see, e.g., Besley and Persson, 2013). While reliable quanti-

fications of evasion activities are hard to come by, there is a strong notion that the small

number of formal taxpayers in many less developed economies is a major contributor

to countries’ tax gaps (see, e.g., Besley and Persson, 2014, Waseem, 2018a).

Recent years have thus seen continuous efforts by governments and tax administra-

tions to raise taxpayer registration rates. As conventional strategies such as field audits

and taxpayer information campaigns tend to be costly and limited in their outreach,

several tax authorities recently turned to identifying extensive-margin evaders based

on information available within the public administration sphere, namely to expanding

the “interconnectivity [of tax registries] with other government data” (GIZ, 2013, see

also Russell, 2010; Hoekstra et al., 2013). To date, rigorous empirical evaluations of

such efforts are, to the best of our knowledge, still missing though.

The aim of this study is to help close this gap. Our testing ground is South Africa,

where the South African Revenue Service (SARS) conducted two snapshot synchron-

isations between its business tax registry and the country’s commercial register at the

Companies and Intellectual Property Commission (CIPC) in 2008 and 2014. The em-

pirical analysis in the paper draws on SARS’s business tax registry and the population

of business tax returns between 2009 and 2014 to assess the fiscal and behavioural

consequences of these two interventions.

Several findings emerge. Firstly, semi-formality - i.e. registration with the commer-

cial registry but not with the tax authorities - is found to be a quantitatively important

phenomenon. While all firms in CIPC’s commercial register are liable for business tax-

ation and have to register with SARS to be compliant with the South African tax law,

both registry synchronisations resulted in the identification of around 300, 000 taxpay-

ers that were registered with CIPC only. Non-compliance rates are particularly high

for young firms and for entities in dense economic areas.

Secondly, the behaviour of the identified ’extensive-margin evaders’ after their forced

registration with SARS significantly differs from firms, which voluntarily registered

with SARS for business tax purposes.1 Comparing unconditional means between

groups and estimating models that account for observed firm characteristics in a flex-

ible non-parametric way by using (coarsened) exact matching, we show that extensive-

margin evaders have a significantly reduced propensity to comply with their obligation

1In the following, firms identified as non-compliant in the two commercial registry comparisons
will be referred to as ’extensive-margin evaders’ or ’semi-formal’/’partially-formal’ firms.
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to submit business tax returns in years in which they are deemed to be active. Quant-

itatively, submission rates are around 50% smaller than those of comparable control

entities. Conditional on submitting a tax return, extensive-margin evaders, on top,

report significantly less taxable income and tax payable than control entities, again

falling short by around 50% in quantitative terms.

This income and tax gap may 1) root in size differences between the two groups of

businesses, 2) reflect differences in firm productivity and profitability or 3) differences in

intensive-margin tax evasion behaviour.2 Our analysis suggests that firm size explains

a significant part of the observed income and tax gap, reflecting that extensive-margin

evaders are, on average, significantly smaller than control entities. This matches the

perception that firm size and shadow economy operations are negatively correlated, as

smaller entities can more easily stay below public authorities’ radar.

To test whether extensive-margin evaders engage in more evasion at the intensive

margin than firms that voluntarily registered with SARS, we turn to information from

taxpayer audits and compare (the propensity for) tax adjustments in the auditing pro-

cess between extensive-margin evaders and control entities in empirical models that

account for systematic audit selection based on criteria such as firm size and reported

profitability relative to an industry average. The results indicate no significant differ-

ence in the propensity of treatment and control firms to face tax adjustments, or in the

size of these adjustments, suggesting that the observed gap in reported taxable income

between extensive-margin evaders and control firms relates to size and profitability

differences rather than heterogeneity in intensive-margin evasion behaviour.

This evidence is corroborated when studying the responsiveness of firms’ taxable

income reporting to increases in the marginal tax rate. While income responses may

reflect adjustments in evasion/avoidance behaviour or changes in corporate real activ-

ity, the prior literature on taxable income elasticities in less developed economies largely

assigns identified effects to intensive-margin evasion (Bachas and Soto, 2015; Waseem,

2018a). In this study, we draw on prior work in Lediga et al. (2018) and identify the cor-

porate taxable income elasticity in South Africa based on taxpayer bunching at kinks

in the corporate tax schedule for small business corporations (see Saez, 2010; Chetty

et al., 2011). The findings suggest significant taxpayer bunching at the kink points

which translates into sizable estimates for the elasticity of taxable income. Taxpayer

responses are, however, quantitatively comparable between extensive-margin evaders

and firms that voluntarily registered with SARS, providing indirect evidence that in-

2Specifically, taxable income of firm i at time t can be written as INCOMEit = INCOMEit

SIZEit
·

SIZEit, with SIZEit depicting the businesses’ real activity and INCOMEit

SIZEit
capturing income reported

per activity unit, with the latter being determined by the underlying firm productivity and profitability
respectively as well as intensive-margin tax compliance.
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tensive margin evasion does not contribute to the observed income gap across groups.

Taken together, our results suggest that the assessed synchronizations of business

tax and commercial registry are effective elements of government strategies to combat

tax evasion. In South Africa, the comparisons drew a significant number of firms into

the tax net. While many of the identified extensive-margin evaders failed to submit tax

returns, those that did show no elevated intensive-margin evasion. Moreover, extensive-

margin evaders that do start submitting tax returns experience a catch-up growth in

sales and assets in the years after their SARS registration. This is consistent with the

theoretical predictions of “missing middle theories”, which suggest that firms in the

shadow economy stay inefficiently small to remain below tax authorities’ radar. When

drawn into the tax net, sales and production activities of these firms increase.

Overall, the identified ‘semi-formal’ entities contributed 2.2 billion rand of additional

business tax revenue to South Africa’s budget between 2009 to 2014 (about 190 million

US dollars). This corresponds to about 0.25% of the overall business tax revenue during

that time period, or 1.36% of the business tax revenue in 2014. These numbers are,

moreover, lower bounds to the true revenue effects, as business tax payments in out-of-

sample years remain unconsidered, as do potential effects on other tax bases (e.g. the

value added tax, VAT).3 Given that the administrative costs of synchronizing tax and

commercial registry are small relative to these revenue gains, the sketched interventions

turn out to be highly effective instruments from a cost-benefit perspective.

Our study contributes to several strands of the literature. First, we provide direct

evidence for significant extensive-margin tax evasion in an emerging economy. Quanti-

fying tax evasion activities has proved difficult in the past, especially at the extensive

margin and in less developed economies. Reliable estimates are largely restricted to tax

gap studies and evidence from randomized audit experiments (see, e.g., Kleven et al.,

2011), which are available for a small number of countries only and are restricted to eva-

sion at the intensive margin.4 Shadow economy estimates based on macro-indicators

such as electricity consumption and cash demand account for extensive-margin eva-

sion (see Schneider, 2012), but were criticised in the literature for building on various

non-trivial assumptions (see, e.g., Fuest and Riedel, 2009).

Our study furthermore extends the literature by rectifying the commonly assumed

dichotomy that firms either operate in the shadow economy or are fully compliant. In

turn, we find that a significant fraction of entities are semi-formal, being registered

with some government registries (in our case, the South African commercial register)

3The exchange rate between the US dollar and South African rand was 11.55 at the end of our
sample period on 31 December, 2014.

4A number of related studies moreover use indirect methods to discover tax evasion activities at
the intensive margin (see, e.g., Best et al., 2015 or Waseem, 2018b).
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but not with others (the South African tax authorities).

Moreover, we are the first to provide evidence on the fiscal and behavioural con-

sequences of comparing tax registries to other government data. The study thus con-

tributes to recent efforts to move tax analysis beyond the emphasis on optimal tax rates

and bases to consider aspects of taxation such as administration and tax compliance

(see Slemrod and Gillitzer, 2013). Various determinants of compliance behaviour have

been identified in the literature, including traditional deterrence instruments, moral

appeals, and third-party reporting (see e.g. Mascagni, 2017 for a survey). Especially

third-party information has been shown to serve as a powerful enforcement device to

raise tax compliance rates (see e.g. Kleven et al., 2011; Pomeranz, 2015).5 Our study

adds to this literature by stressing that taxpayer information available within the gov-

ernment sphere may equally help to enforce tax obligations. Two further particularit-

ies differentiate our paper from prior work: First, the existing empirical literature on

individual and corporate tax compliance is largely set in developed economies. Stud-

ies for developing countries are rare, with Africa being especially under-represented

(see Mascagni, 2017). Second, existing work largely focuses on the determinants of

intensive-margin tax compliance. Not much is known, in turn, about the effective-

ness of instruments that address non-registration of taxpayers with the tax authorities

(which is a pressing problem in many less developed countries, see above). Two excep-

tions are Chetty et al. (2011) and DeGiorgi et al. (2015) who study the role of social

recognition and field audits in driving taxpayer registration rates in Bangladesh.6

In addition, our study relates to recent work that quantifies the elasticity of taxable

income in developing countries based on taxpayer bunching at kink points or notches in

the tax schedule (see, e.g., Kleven and Waseem, 2013; Bachas and Soto, 2015; Waseem,

2018a; Lediga et al. (2018)). Authors commonly derive sizeable elasticity estimates that

exceed the ones found in developed economies. Our study adds to this literature by

showing that these intensive-margin tax elasticities do not differ substantially between

firms that voluntarily registered with the tax authorities and extensive-margin evaders

that are drawn into the tax net (and start submitting tax returns).

Last but not least, we add to the literature on the shape of the firm size distribution

in lower income countries, which stresses that many less developed economies are char-

acterised by a ‘missing middle’, with much of aggregate corporate activity taking place

in either small or large entities, while medium-sized entities are under-represented.

This pattern is commonly interpreted to reflect that firms remain small to be able to

5Carrillo et al. (2017) show that the effectiveness of third-party reporting in reducing evasion
behaviour is limited in environments where constraints on information and enforcement are high.

6In related papers, Gangl et al. (2015) and Brockmeyer et al. (2016) assess the determinants of
registered taxpayers’ decision to file tax returns.
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stay in the shadow economy and avoid the tax and regulatory burden of the official

sector (see, e.g., Dharmapala et al., 2011). In line with this notion, we find that firms

that are pushed into the tax net (and start submitting tax returns) show higher sales

and asset growth in the years after their forced registration with SARS.

The rest of the paper is structured as follows: Section 2 presents theoretical consider-

ations. Section 3 discusses the institutional setting and data for the empirical analysis.

Sections 4 and 5 present information on the estimation strategy and the estimation

results. Section 6 concludes.

2 Theoretical Considerations

The aim of this analysis is to study the fiscal and behavioural consequences of two

snapshot synchronizations of SARS’s business tax registry with the commercial registry

at CIPC. Our empirical analysis is guided by two questions: First, we will assess

whether partial formality is a quantitatively relevant phenomenon, and commercial

registry comparisons help draw a relevant number of firms into the tax net. Second, we

investigate whether the identified extensive-margin evaders systematically differ from

their ‘fully formal’ counterparts in terms of observed characteristics and behaviour

after being identified as non-compliant and being registered with the tax authorities.

From a theoretical perspective, firms’ decision to operate under ‘full formality’ (i.e.

registering with the commercial and tax registry), ‘partial formality’ (i.e. registering

with the commercial registry only) or ‘full informality’ (i.e. registering with neither

the commercial nor tax registry) depends on the benefits and costs related to the com-

mercial and tax register entry. On the business side, registering with the commercial

registry offers several benefits: limited liability of owners, facilitated access to external

capital and the enabling and facilitation of transactions with other formal businesses,

among others.7 The business benefits expand for firms that additionally register with

the tax registry, as signing up with both registries allows to compete for government

tenders, helps ensure firms’ eligibility for special government business grants and might

further facilitate business with other formal sector firms.8 Registration with SARS also

rids owners of psychic cost and fine payments related to non-compliance with their ob-

7Procurement policies, for example, regulate that only CIPC registered firms can compete for
business contracts of certain size.

8Firms registered with CIPC and SARS also receive a score card indicating their conformity with
the Black Economic Empowerment Act, which aims for inclusive economic growth and redressing of
previous inequalities in the country. The score is important for the assignment of government tenders
and for the eligibility of government grants. Furthermore, note that SARS registration is a strict
requirement for doing business with the government and parastatals. The private sector requirements
are in turn relaxed, as many firms focus on their business partners being registered with CIPC.

5



ligation to register for tax purposes (see, e.g., Dulleck et al., 2016).

Tax register entry, however, also comes with tax costs and compliance burdens.

Informal or partially formal firms are subject to these costs only if their non-compliance

is detected by the authorities; in case of detection, additional fine payments may be

levied. Consequently, firms’ incentive to register with the tax authorities correlates

negatively with (expected) tax costs and positively with potential fine payments and

firms’ (perceived) probability that non-registration will be detected.

Our empirical analysis will compare ‘fully formal’ firms with ‘partially formal’ entities

in terms of their characteristics and behaviour after SARS registration. The focus of

the analysis is on testing for potential differences in entities’ income reporting and

tax payments. Such differences may emerge because of 1) discrepancies in the size

of firms’ real activity, 2) differences in firm profitability or 3) differences in the scope

of intensive-margin tax evasion (see Footnote 2). In general, observed behavioural

differences between the two groups may, moreover, stem from either systematic firm

selection into partial and full formality or may reflect behavioural responses to being

identified as an extensive-margin evader.

In terms of firm selection, the theoretical predictions on sorting based on size, prof-

itability, or tax compliance characteristics are ambiguous. Increases in business prof-

itability and size may, on the one hand, raise firms’ incentives to select into formality,

as large and profitable entities plausibly reap more business benefits from SARS regis-

tration (e.g. related to the ability to bid for government tenders). Firm profitability

and size, on the other hand, also positively correlate with expected tax costs, which,

in turn, lowers incentives to register with SARS and makes the overall prediction on

the link between profitability, size and firms’ propensity to register with SARS am-

biguous. Analogously, extensive-margin evasion may positively or negatively correlate

with the propensity for and scope of intensive-margin evasion after registration with

the tax authorities. On the one hand, evasion activities of firm owners depend on

their risk and social preferences, implying that extensive-margin evaders may also ex-

hibit increased levels of intensive-margin evasion after their forced registration with

SARS. On the other hand, firm owners have particularly large incentives to engage in

extensive-margin evasion if they have little opportunity for intensive-margin evasion,

which suggests a negative correlation between intensive- and extensive-margin evasion

propensities and, once again, makes the overall prediction ambiguous.

In addition, next to sorting, the behaviour of semi-formal and fully formal firms after

SARS registration may also differ because the former firms react to being identified as

extensive-margin evaders: They might, for example, expect increased audit propensities

and may reduce intensive-margin evasion in response. Overall, the theoretical predic-
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tions on potential differences in the characteristics and behaviour of semi-formal and

fully formal firms are ambiguous and hence remain an empirical question, which will

be addressed in the following sections.

3 Institutional Background and Data

Testing Ground: South Africa

Our empirical testing ground is South Africa, which is an upper-middle-income eco-

nomy with a gross domestic product (GDP) per capita of 5, 744 US dollars in 2015.

South Africa’s overall tax-to-GDP ratio is high compared with other less developed

countries (amounting to 29% in 2015 relative to a 19.1% average for the African con-

tinent), but it still falls short of developed-country levels (with the OECD average

corresponding to 34%). Similar to other less developed economies, corporate taxes are

an important revenue source in South Africa as indicated by a high corporate-tax-to-

GDP ratio of 4.7% (relative to an OECD average of 2.7%).9

Firms in South Africa are subject to business taxes levied under the Income Tax Act

58 of 1962. The headline company tax rate is 28%, but small and medium enterprises

benefit from special tax treatment. First, ‘Small Business Corporations’ (SBCs) are

subject to a progressive corporate tax scheme with lower tax rates. To qualify as an

SBC, a company must meet specific criteria, including that gross income must not

exceed 20 million South African rand (14 million South African rand prior to 2013).

Furthermore, firms can opt to be taxed as micro businesses, in which case they face

special tax dispensation in the form of a turnover tax. To be eligible for turnover

taxation, firms’ gross income for the year of assessment must not exceed 1 million

South African rand and total assets must not exceed 5 million South African rand.

The scheme is, however, perceived as rather unattractive, and only very few firms

opted to be taxed as micro businesses during our sample period.

SARS Interventions

As described above, our empirical analysis will assess two administrative interven-

tions where SARS compared its business tax registry with South Africa’s commercial

register. The commercial registry is the most obvious public information source to

cross-check firms’ compliance with the tax law’s registration requirements as, in South

Africa, all businesses must register with the commercial registry at CIPC, unless owners

want to operate their business in a personal capacity as sole proprietors or partner-

9Information on GDP per capita was obtained from the World Bank, and information on tax-to-
GDP ratios from OECD statistics.
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ships. Simultaneously, all firms are required by law to register with SARS for business

tax purposes, irrespective of their size or income. All entities registered with CIPC

are thus liable for business taxation and have to register with SARS to be compliant

with the tax law (where registration is required within 21 business days after a firm

becomes liable for taxation, i.e. starts doing business and earning income).10

The commercial registry comparisons were conducted in early 2008 and early 2014,

and were organised internally, i.e. there was no prior media coverage. All firms in the

commercial register that were identified as non-compliant with their obligation to sign

up with SARS for business tax purposes were added to the business tax registry in

April 2008 and February 2014. They received a letter informing them that they were

registered with SARS for business tax purposes based on their commercial register

entry and that they were required to submit tax returns for all tax years from their

date of incorporation onwards and for subsequent years to come (subject to fines for

late registration and late submission of tax returns).

Data for the Empirical Analysis

In the following, we will empirically assess these interventions drawing on rich tax-

payer data obtained from SARS. First, we rely on SARS’s current and historic business

tax registry which includes information on firms’ registration and deregistration dates

with SARS, coupled with data on the registration date with CIPC, which allows us to

identify whether firms are ‘active’ in a given tax year and liable for business taxation.

The business tax registry, on top, includes further baseline data, most importantly on

the tax office that is responsible for the taxpayer (which allows us to determine the

geographic location of the firm) and on firms’ industry.11

In addition, these data are augmented by information on the population of business

tax returns for the tax years 2009 to 2014, comprising information on reported taxable

income, firms’ tax payments as well as sales, costs and assets. Finally, we make use

of data from taxpayer audits conducted between 2011 and 2015 (covering tax returns

for 2009 to 2014 and including, among others, information on adjustments to firms’

reported taxable income and tax payable).

4 Empirical Analysis

The empirical analysis is split in two parts. In Section 4.1, we assess the quantitative

importance of semi-formality and compare the baseline characteristics of the identified

10Note that sole proprietors and partnerships must not separately register their businesses with
SARS, but owners are required to include business income in their personal tax return.

11The industry information is only available for firms that submitted a tax return at least once.
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semi-formal entities to fully formal control firms. In Section 4.2, we move on to invest-

igating the behaviour of these two sub-groups of firms after SARS registration and,

among others, test for differences in the propensity to submit tax returns, in income

reporting, firm growth and tax compliance. Note that we will, in the following, stick to

our terminology in Section 2 and refer to firms identified as non-compliant with their

SARS registration requirement as ‘extensive-margin evaders’ or ‘semi-formal/partially

formal’ entities. Firms that voluntarily registered with SARS are labelled as ‘fully-

formal’ entities (- despite the fact they may be less than fully compliant at the intensive

margin).

4.1 Semi-Formality: Numbers and Firm Characteristics

As described above, SARS conducted two comparisons of its business tax registry and

the South African commercial register, one in early 2008 and one in early 2014. Firms

identified as non-compliant (listed in the commercial but not the tax registry) were

added to the business tax registry in April 2008 and February 2014 respectively.12 At

both points in time, the efforts resulted in the identification of a large number of non-

compliant firms, leading to spikes of 296,486 and 344,889 new business registrations in

the respective registration months. See Figure 1.

To put these numbers into perspective, note that SARS registered 16,639 (177,732)

new firms in other months (years) between January 2007 and December 2015 on av-

erage.13 The evidence thus suggests that a non-negligible number of entities in South

Africa opted for partial formality in our sample frame and registered with the com-

mercial registry but not with the tax authorities. As all firms in the CIPC register are

required by law to register for business tax purposes, this is prima facie evidence of

tax evasion in a quantitatively important dimension.

In terms of firm age, the large majority of semi-formal companies identified in the

2008 commercial registry comparison had registered with CIPC between 2000 and 2008,

while semi-formal companies identified in the 2014 commercial registry comparison had

registered with CIPC after the 2008 comparison (between 2008 and 2014). Figure 2

depicts the identified non-compliers as a fraction of all CIPC business registrations in

12Note that we can identify the days in these months on which the forced registrations took place
(characterized by spikes in the number of new taxpayer registrations). All ‘spike day’ registrations
will, in the following, be assumed to be related to SARS’s commercial registry comparisons. For
the 2008 commercial register comparison, the spike days are April 1–5 and April 8–9; for the 2014
commercial registry comparison the spike days are February 2–4, February 6, and February 18.

13Note that there is a smaller spike in registration numbers in July 2009. This likely relates to
changes in the tax treatment of venture capital shares in July 2009. Precisely, from that month
onwards, investors were allowed to claim amounts incurred on acquiring venture capital shares as a
deduction from their taxable income (see SARS’s External Guide for Venture Capital Companies).
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a given registration year. The figure suggests that especially young firms have a high

propensity to remain semi-formal: Precisely, 30.3% (40.6%) of all firms that registered

with CIPC in 2006 and 2007 (2012 and 2013) were identified as missing in SARS’s

business tax registry in the course of the 2008 (2014) commercial register comparison.

These fractions decrease for businesses that were older at the time of the commercial

register comparisons. For example, among firms aged four, only 12.7% and 15.6%

were identified as non-compliant with the SARS-registration requirement in the 2008

and 2014 comparisons respectively.14 Reiterating this evidence, the median time span

between registry with CIPC and SARS amounts to 601 and 596 days for non-compliant

firms identified in the commercial registry comparisons in 2008 and 2014, respectively,

compared with a median registration gap of 9 days for other newly registered firms

between 2007 and 2015. See Figure 3 for kernel densities of the registration gap.

On top, Table 1 shows that semi-formal firms have an elevated probability to locate

in dense economic provinces. Specifications (1) and (2) test for a correlation between

being identified as an extensive margin evader in the 2008 and 2014 commercial re-

gistry comparison respectively and firm location in Gauteng province, which has the

highest population density in South Africa (675 people per square metre) and hosts

the country’s leading cities of Johannesburg and Pretoria.15 The results indicate that

semi-formal firms exhibit an increased propensity to locate in Gauteng (where the

quantitative gap amounts to 1.6 and 2.1 percentage points or 3.0% and 4.4%, evalu-

ated at the average propensity to locate in Gauteng). Specifications (3) to (6) reiter-

ate this pattern by assessing firms’ propensity to be located in Gauteng or KwaZulu

Natal province (‘High Dens1’) and Gauteng, KwaZulu Natal, Mpumalanga, Limpopo

or Western Cape province (‘High Dens 2’), respectively, which are the provinces with

the next highest population density in South Africa. This pattern may reflect that

firm owners in more urbanised regions have preferences that favour tax evasion (e.g.

low levels of risk aversion) relative to owners in rural areas, or that their (perceived)

risk for detection of evasion activities is systematically lower. The correlation may

also root in higher levels of market competition in urbanised areas, which have been

linked to increased levels of tax evasion in the economic literature (see e.g. Branco and

Villas-Boas, 2015, Baumann and Friehe, 2016).

14Note that we only observe firms that voluntarily registered with SARS or were identified as semi-
formal in the wake of the commercial registry comparisons. The commercial register comparisons,
however, were restricted to the current CIPC registry. Hence, they only capture firms that were
active in the CIPC registry at the time of the comparisons. Firms that signed up and deregistered
with CIPC before the comparisons are, in turn, not captured in our analysis if they did not register
with SARS for business tax purposes.

15Note that, in the former (latter) case, the sample is restricted to firms that had registered with
CIPC between 2001 and 2008 (2009 and 2014) as the large majority of extensive-margin evaders
identified in the 2008 (2014) commercial registry comparisons had registered with CIPC within these
time frames. See also our discussion in the next section.
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4.2 Behaviour after Registration with SARS

Starting from these baseline results, we embark on analysing the behaviour of the

identified semi-formal firms after their forced registration with SARS. In doing so, we

account for different decision margins, including the choice to submit tax returns, the

reporting of taxable income as well as intensive margin tax evasion.

Empirical Approach

Methodologically, we estimate models of the following form

DEPit = α1 + α2TRCi + εit (1)

where DEPit depicts the dimension of firm behaviour considered (e.g. the decision of

firm i to submit a tax return in year t). TRCi is a dummy variable that takes on the

value 1 if firm i was identified as non-compliant with its obligation to register with

SARS for business tax purposes in the commercial registry comparisons and εit is the

error term. To assess whether behavioural differences between fully formal and semi-

formal firms are driven by observed heterogeneity across the two groups, we extend the

model by control variables subsumed in the vector Xit, yielding

DEPit = β1 + β2TRCi + γXit + µit (2)

where Xit varies across specifications (see below for further details). To flexibly control

for several forms of observed imbalance between semi-formal and fully formal firms -

not only imbalance in means, but also imbalance in higher moments and interactions

- we implement Coarsened Exact Matching (CEM, see Iacus et al., 2012), where 1)

covariates are coarsened in an economic sense, 2) entities are exactly matched on the

coarsened data to obtain the matching weights, and 3) the regression model in equation

(2) is run on the uncoarsened data using the derived matching weights.16 To account

for different values of continuous variables within coarsened categories, all continuous

variables are furthermore included as regressors in equation (2).

16This matching technique has a number of appealing statistical features, see Iacus et al. (2012).
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Submission of Tax Returns

The first choice margin analysed is the decision to submit tax returns with SARS.

Entities identified as non-compliant in the wake of the commercial registry comparisons

received a letter informing them that they were registered for business tax purposes

based on their commercial register entry and that they were required to submit tax

returns for past tax years since their incorporation and for future years to come. Hence,

all newly registered entities were required to submit one or more returns.

In the following, we will assess firms’ decision to comply with this legal obligation.

Tax return submission rates tend to be low in many less developed countries (see, e.g.,

Brockmeyer et al., 2016) and South Africa is no exception. To assess the propensity

of semi-formal firms to submit tax returns relative to firms that voluntarily registered

with SARS, we first construct the set of tax years in which firms were active based on

their registration date with CIPC and SARS (yielding the first tax year in which firms

were liable for taxation17) and, if applicable, their date of deregistration with SARS

(deriving from that the last tax year in which firms were liable for taxation). The data

is linked to our tax return information for the tax years 2009 to 2014 to determine

whether firms complied with the tax law and submitted tax returns in the years in

which they were active during that six-year period.

Table 2 presents results for the commercial register comparison in 2008. As the

large majority of extensive-margin evaders identified in 2008 had registered with CIPC

between 2001 and 2008 (see also Figure 2), the sample is restricted to the 1.55 million

firms that signed up with CIPC during that time period.18 The table reports the

difference in return submission propensities separately for each tax year. Columns

with uneven numbers show the unconditional difference in average return submission

rates of extensive-margin evaders and control entities that voluntarily signed up with

SARS; columns with even numbers show CEM results that account for firms’ year of

CIPC registration and geographic location as measured by taxpayer affiliation with one

of the 45 South African tax offices.19

The findings suggest that extensive-margin evaders have a lower propensity to submit

tax returns: For the tax year 2009, the quantitative gap amounts to 18.16 percentage

points (or 56.1%, evaluated at the average tax return submission propensity of fully

17The first liability year is indicated in the data and refers to the earlier of the two dates.
18Note that, strictly speaking, the 1.55 million firms do not comprise all entities that registered

with CIPC between 2001 and 2008 but only firms that registered with both CIPC and SARS, including
firms that were identified as non-compliant in the 2008 commercial registry comparison. Firms that
registered and deregistered with CIPC before 2008 are in turn not captured in the analysis if they
failed to sign up with SARS for business tax purposes.

19Note that the observation numbers in the CEM models fall short of the unconditional mean
comparisons. This is because observations in the registration year-area cells that do not include both
semi-formal and fully formal firms are assigned a CEM-weight of zero and drop out of the regression.
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formal firms (32.4%)), cf. Column (2). The relative size of this gap remains con-

stant across tax years, while the general propensity to submit tax returns declines

over time.20 The size of the gap is, moreover, largely unaffected by conditioning on

firm characteristics, implying that neither firm age nor geographic location (nor any

interaction between the two) drives the results. Analogous findings are derived for

the commercial register comparison in 2014, see Table 3. As extensive-margin evaders

identified in the 2014 comparison had registered with CIPC between 2008 and 2014,

the corresponding sample comprises the 1.42 million firms that registered with CIPC

during that time period. Our tax return data for 2009 to 2014 then allow us to identify

return submission rates for all tax years prior to the 2014 comparison in which the

firm had been active according to the CIPC registry (while, for the 2008 comparison

analysis, we observe data for tax years after the 2008 commercial register comparison

in which firms had been active).21 In quantitative terms, the return submission rates

of semi-formal and fully formal firms diverge even further for the 2014 comparison (by

up to 84.2%).22 See also Figure 4, which graphically depicts the difference between

return submission rates of semi-formal and fully formal firms drawn from CEM models

and, furthermore, shows that the significance of our results remains unaffected when we

allow for clustering of errors at the level of tax authority districts (- the corresponding

95% confidence bounds are depicted).

The results thus point to significantly lower tax return submission propensities of

extensive-margin evaders relative to fully formal control entities. One remaining con-

cern might be that the results pick up differences in the propensity of semi-formal and

fully formal firms to deregister with government registries when they become inactive.

Specifications (11) and (12) of Table 3 address this concern by restricting the sample

to firms’ initial registration year with CIPC, thus ensuring that all businesses in the

sample were indeed active for at least a fraction of that tax year. The results resemble

our prior findings. While firms that voluntarily registered with SARS have a prob-

ability of 38.3% to submit a tax return for the year of their initial registration, this

propensity is 27.19 percentage points (or 71%) lower for extensive-margin evaders.23

20The absolute gap in return submission propensities continuously declines over time, reaching
10.12 percentage points in 2014. This pattern is driven by a general decline in submission propensities
for both, extensive-margin evaders and fully formal firms, potentially reflecting that more and more
firms close down when they grow older and a fraction of them fails to deregister with SARS. The
relative size of the gap, in turn, remains approximately constant.

21Extensive-margin evaders identified in the commercial registry comparisons were required to
submit tax returns for all years since their registration with CIPC, including tax years before their
forced registration with SARS, in which they had been active according to CIPC.

22We do not report results for the tax year 2009, as only 39 extensive-margin evaders identified in
the 2014 commercial registry comparison were required to submit a return in that year.

23Note that this part of the analysis is limited to the 2014 trade register comparison. For the 2008
intervention, we lack tax return information for years prior to 2008 when the firms used in this part
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Reporting of Taxable Income and Tax Payments Due

Next, we turn to analysing the behaviour of firms that do submit tax returns. Table

4 tests for differences in the propensity of extensive-margin evaders, identified in 2008,

and fully formal control firms to submit positive taxable income, conditional on tax

return submission. The sample is again restricted to entities that registered with CIPC

between 2001 and 2008 and columns with uneven (even) numbers show differences in

unconditional means between the two groups of firms (CEM estimates, which account

for firm age, host area, and firms’ two-digit industry).24 The results indicate that

only a minority of the South African firms reports positive profits.25 In the tax year

2009, 17.0% of the fully formal firms submitted a tax return with positive taxable

income, with this propensity being about 4.42 percentage points or 26.0% smaller

for the group of extensive-margin evaders. In line with intuition, the probability for

reporting positive taxable income then increases in subsequent tax years (potentially

reflecting that non-profitable entities drop out of the market, or move into the shadow

economy, and remaining firms become more mature and more likely to break even).

The reporting gap between semi-formal and fully formal businesses simultaneously

declines, cf. Specifications (3)-(12). Table 5, furthermore, reports analogous results for

the 2014 commercial registry comparison26; Figure 5 presents a graphical depiction of

the findings and shows that the significance of the sketched results remains unaltered

when we allow for clustering of errors at the tax district level (- the corresponding 95%

confidence intervals are presented).

Complementary, Tables 6 and 7 compare the level of reported taxable income between

semi-formal firms and their fully formal counterparts, conditional on taxable income be-

ing positive. Table 6 analyses the 2008 trade register comparison and again, separately

for each tax year, presents specifications that report unconditional mean differences

of the log of taxable income between extensive-margin evaders and control firms as

well as CEM estimates which account for firm age, host area, and firms’ two-digit

industry. Additionally, we estimate specifications which assess whether firm size dif-

ferences contribute to the observed income gap by adding the log of firms’ total assets

as a CEM-category and control variable.27 Two main insights emerge: First, we find

of the analysis had registered with CIPC.
24Information on firms’ industry can only now be accounted for as it fails to be available for firms

that do not submit tax returns.
25Note that South African tax law allows for indefinite loss carryforwards. Our taxable income

variable accounts for carried forward losses: If firms e.g. earn positive income in a given tax year but
fully offset it by losses from prior years, zero income is coded in our data.

26We again disregard the tax year 2009 for this part of the analysis as only 22 extensive-margin
evaders identified in the 2014 commercial registry comparison submitted a tax return for 2009.

27For the tax year 2009, Specification (1) presents the unconditional mean difference, Specification
(2) the CEM estimate for the full sample, Specification (3) the CEM estimate for the sample of
firms with non-missing asset information and Specification (4) includes the log of firms’ assets as an
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that extensive-margin evaders report less taxable income than other firms. The uncon-

ditional mean difference amounts to around 80%. In CEM specifications that, among

others, account for the fact that extensive-margin evaders are systematically younger

than other firms, the taxable income gap drops to around 50%. When total assets

are included, this difference is further reduced by around 20 percentage points or 40%,

suggesting that firm size explains a significant fraction of the taxable income difference

between extensive-margin evaders and fully formal control firms.28 Qualitatively and

quantitatively similar results emerge for the 2014 commercial registry comparison, see

Table 7 and Figure 7. Lastly, wee find an analogous gap between the tax payments of

semi-formal and fully formal firms (see the online appendix for details).

Summarizing, the findings so far suggest that extensive-margin evaders, on average,

contribute less business tax revenues than other entities to South Africa’s budget: they

are less likely to submit tax returns and, conditional on tax return submission, report

lower income and tax payments. A fraction of this difference is, moreover, found to

relate to their smaller firm size. The remaining gap indicates that extensive-margin

evaders also report less income per activity unit than their fully formal counterparts,

which may either reflect lower levels of firm profitability or elevated intensive-margin

tax evasion. In the following, we will assess the latter transmission channel and test

whether intensive-margin evasion adds to explaining the identified income and tax gap

between extensive-margin evaders and control firms.

Tax Evasion

As laid out in Section 2, it is theoretically unclear whether semi-formal firms engage

in more or less intensive-margin evasion than other entities after their registration with

SARS. On the one hand, they may be less compliant at the intensive margin due to

preference structures that favour tax evasion (e.g. low levels of risk aversion). On the

other hand, they may be more compliant at the intensive margin as firms with little

opportunities to lower their tax burden at the intensive margin have particularly large

incentives to avoid registration with SARS. Firms in the two groups may, moreover,

differ in their intensive-margin evasion behaviour because of differences in the (per-

ceived) propensity that intensive margin evasion is detected by the authorities (see

Section 2 for details).

From an empirical point of view, identifying intensive-margin tax evasion is a chal-

lenging task as firms hide evasion activities from the authorities and the public (see

additional CEM-category and control variable.
28For 2013 and 2014, the compensating effect of firm size turns out to be particularly large (amount-

ing to 74% and 76%, respectively), which may, however, relate to changes in the sample size as the
coverage of total assets drops in these years due to changed reporting requirements.
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our discussion in Section 1). In the following, we will pursue two strategies to assess

whether intensive margin evasion differs between extensive-margin evaders and fully

formal control firms. In the first approach, we compare the response in firms’ taxable

income reporting to changes in the marginal tax rate. While income adjustments to

tax changes might reflect evasion/avoidance behaviour as well as adjustments in real

activities, the prior literature suggests that response behaviour is largely dominated by

tax evasion in less developed economies (e.g., Bachas and Soto, 2015; Waseem, 2018a).

As a second and complementary strategy, we use information on income adjustments

in the course of business taxpayer audits as a proxy for evasion activities and compare

the propensity for and the level of audit-related income adjustments between the two

firm groups.

For the first strategy, we estimate the elasticity of corporate taxable income in South

Africa by exploiting kinks in the South African business tax schedule for SBCs and using

the bunching approach developed by Saez (2010) and Chetty et al. (2011). To maximize

power, we pool information from all tax years 2009-2014. The SBC schedule features

three kinks, which are graphically depicted in Figure A1 in the online appendix, for

the most recent tax year in our data (where marginal tax rates jump from 0% to 7% at

around R70,000, from 7% to 21% at R365,000 and from 21% to 28% at R550,000); tax

schedules for the other years are available at SARS’s webpage.29 In the following we will

focus on bunching at the first and second thresholds as the third kink was introduced

in later sample years only and we observe only a small number of firms with taxable

income close to this kink. Theoretically, the introduction of kinks in the budget set

establishes incentives for taxpayers within a certain income range to bunch at the kink

point. By comparing the income density distribution with a counterfactual scenario

without the kink, the excess mass of taxpayers can be used to determine the elasticity

of taxable income with respect to the net of tax rate (see Saez, 2010 or Chetty et al.,

2011 for details). To estimate the excess mass of taxpayers in the bunching area, we

follow Chetty et al. (2011) and determine the counterfactual density by running a local

polynomial regression on binned data, while excluding data bins within the bunching

window. We choose the number of polynomials using the Bayesian information criterion

and follow an endogenous data-driven procedure to determine the bunching window

(Dekker et al., 2016), thereby allowing the window to be asymmetric. To account for

changes in the location of the tax kink over time, the data is rescaled relative to the

threshold when pooling the tax years, and a weighted average for the threshold value

and the tax change at the kink points are used to calculate the elasticity. See Lediga

et al. (2018) for further details on the estimation strategy.

29http://www.sars.gov.za/Tax-Rates/Income-Tax/Pages/Companies-Trusts-and-Small-Business-
Corporations.aspx
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The results are presented in Figures 8 and 9 and show sizable taxpayer bunching at

the first kink in the SBC business tax schedule, which translates into large estimates

for the elasticity of taxable income. Importantly, the elasticity estimate for the sub-

group of extensive-margin evaders (identified in the 2008 or 2014 commercial registry

comparison), 0.94 (left panel of Figure 8), does not exceed the one for the group of

control firms that voluntarily registered with SARS, 0.78 (right panel of Figure 8).30

Assuming that the observed tax responses correlate with firms’ evasion behaviour, the

evidence hence rejects the notion that the observed gap in reported income between

extensive-margin evaders and firms that voluntarily registered with SARS is, in part,

established by differences in intensive-margin tax evasion. A similar picture emerges

at the second kink, where the elasticity estimates turn out to be smaller (see Lediga

et al. (2018)), but do not substantially differ between extensive-margin evaders and

firms that voluntarily registered with SARS (0.07 vs. 0.11).

Complementarily, we reassess the link between intensive-margin evasion and extensive-

margin evasion by drawing on data from taxpayer audits. Specifically, we assess

whether adjustments of taxable income in the course of taxpayer audits systematically

differ between semi-formal and fully formal firms. The data include all major audits of

business tax returns conducted by SARS between 2011 and 2015 (covering tax returns

for the years 2009 to 2014).31 In the following, we will restrict the analysis to tax re-

turns with a positive taxable income. This leaves us with 61 audited tax returns from

60 extensive-margin evaders (all identified in the 2008 commercial registry comparison).

Specification (1) in Table 8 reports the propensity of these extensive-margin evaders

to observe an upward adjustment in their taxable income in the course of the taxpayer

audit relative to other firms, conditioning on the year of the tax return, the firms’

year of registration with CIPC, their two-digit industry and host region. In addition,

the specification includes control variables for firm size, firm profitability (measured

by the log of total assets and firms’ initially reported taxable income relative to total

assets) as well as firms’ profitability relative to the average of its two-digit industry.32

30Note that b denotes the estimated excess mass of taxpayers, b se is the corresponding standard
error, and q is the number of polynomials used in the local polynomial regression to determine the
counterfactual density at the kink (chosen based on the Bayesian information criterion). e is the
estimated elasticity of taxable income.

31Note that SARS also conducts small-scale audits, where the risk engine identifies an evasion risk
and issues a generic letter or email informing the company to revise the tax return and/or submit
supporting documents. Once the documents are received, they are inspected by an official, who is not
a tax auditor. These cases are considered to be assurance/authentication cases wherein no particular
audit skill is required. We do not account for these so-called ‘Small E audits’ in our analysis.

32To avoid results driven by outliers, the profitability variables are winsorized at the 5% level.
Furthermore, note that the relatively small number of taxpayer audits prevents us from implementing
CEM models, as there are a limited number of ‘control variable cells’ that include both extensive
margin evaders and fully-formal firms. We thus turn to OLS models that include the indicated
variables as control regressors.
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Including the respective control regressors accounts for potential effects of taxpayer

characteristics on audit-related taxable income adjustments and systematic selection

of firms for audits based on the observed taxpayer characteristics. The results suggest

no significant difference in the propensity of semi-formal and fully formal firms to ex-

perience an increase in reported taxable income in the course of taxpayer audits. The

same holds true when adjustments in the level of tax payments are used as a dependent

variable (see Specification (2)). This - consistent with our prior findings - suggests that

intensive-margin evasion does not contribute to the observed gap in reported taxable

income and tax payable between extensive-margin evaders and fully formal firms - but

that the gap is driven by size and profitability differences instead.

Sales and Asset Growth

Finally, we determine how extensive-margin evaders’ firm sales and assets emerge

after their forced registration with SARS. Specifically, our setting offers a unique op-

portunity to test the theoretical prediction of the missing middle literature that many

firms in less developed economies remain inefficiently small in order to stay below the

radar of the tax authorities. Testing this presumption has proved difficult in the past,

as movements of firms between the shadow economy and the official sector are com-

monly not observed and such movements, on top, mark deliberate decisions that may

correlate with firms’ underlying sales and asset growth, thus preventing the estimation

of a causal link. The commercial registry comparisons, in turn, exogenously forced

semi-formal firms into formality and allow us to assess the emergence of their sales

and asset growth relative to comparable control entities (conditional on tax return

submission).

The results are presented in Table 9. Since we observe firm-level information from

companies’ tax returns in 2009 to 2014, we will assess the effect of the 2008 commercial

registry comparison on sales and asset growth of the identified extensive-margin evaders

in that time period relative to control entities. To mitigate the impact of outliers, we

drop observations with sales and assets growth rates above 100% (where similar results

emerge with different cut off choices). Specification (1) regresses firms’ sales growth on a

dummy variable for extensive-margin evaders. Specification (2) additionally conditions

on differences in the geographic location, industry affiliation, firm age, and the lagged

firm sales in a CEM approach. Both models suggest that extensive-margin evaders

exhibit an elevated sales growth relative to control entities, with the quantitative gap

amounting to 1.8 percentage points or 5.0% of a standard deviation in sales growth.33

Similar effects emerge for firm assets. Specification (3) shows that extensive-margin

33The average sales growth in our sample is 3.6%, with a standard deviation of 35.73.
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evaders have a 0.8 percentage points higher asset growth rate than control entities,

amounting to 2.3% of a standard deviation in asset growth.34 In line with intuition,

the increase in size after the forced SARS registration is, moreover, particularly pro-

nounced for firms that also registered with SARS for VAT (see Specifications (4) to (7)),

potentially reflecting that these entities reap more business benefits from formalizing

their activities than entities not registered for VAT.35

5 Summary and Conclusion

Concluding, this study presented evidence on the fiscal and behavioural consequences

of comparing business tax and commercial register to identify firms that failed to sign

up with the tax authorities for business tax purposes. Using South Africa as a testing

ground and relying on rich administrative micro data, we find that the comparisons

resulted in the identification of a large number of non-compliant businesses. After their

forced registration with SARS, the identified extensive-margin evaders are shown to

exhibit a lower propensity than other entities to submit tax returns and, conditional on

submitting a return, report less taxable income and lower tax payments than control

firms. The identified income and tax gap is, moreover, found to relate to differences in

firm size and profitability rather than differences in intensive-margin evasion behaviour.

Consequently, while many extensive-margin evaders fail to be drawn into the tax net

(as they never submit a tax return), others actually do become compliant. The latter

group moreover, in line with ’missing-middle theories’, exhibits increased sales and

asset growth after their forced registration with SARS.

The implied revenue effects are moreover significant and dwarf the administrative

costs of implementing the commercial registry comparisons, thus making the interven-

tions highly successful from a cost-benefit perspective. Overall, the analysis suggests

that synchronizing commercial registry and business tax register may be an effective

element of government strategies to combat tax evasion behaviour.36

34The average asset growth in our sample amounts to 1.3%, with a standard deviation of 36.22.
35It is mandatory for a business in South Africa to register for VAT if the total value of taxable

supplies made in any consecutive 12-month period exceeded R1 million. A business may also choose
to register voluntarily for VAT if the value of taxable supplies made or to be made is less than R1
million, but has exceeded R50,000 in the previous 12-months period.

36After the end of our sample period, the South African revenue authority permanently synchron-
ized the business tax registry with the CIPC register. From 2015 onwards, all firms that register with
CIPC are automatically registered with SARS for business tax purposes.
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6 Figures and Tables
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Figure 1: New Registrations for Business Tax Purposes with SARS per Month

Notes: The figure depicts the number of new firm registrations with SARS’s business tax registry per registration month

between January 2007 and December 2014.

23



0
.1

.2
.3

.4
Fr

ac
tio

n 
of

 N
on

-C
om

pl
ia

nt
 F

irm
s

2001 2002 2003 2004 2005 2006 2007

Commercial Registry Comparison 2008

0
.1

.2
.3

.4
Fr

ac
tio

n 
of

 N
on

-C
om

pl
ia

nt
 F

irm
s

2009 2010 2011 2012 2013

Commercial Registry Comparison 2014

Figure 2: Fraction of Non-Compliant Firms per Registration Year with CIPC

Notes: The figure depicts the number of firms that were identified as non-compliant with their SARS registration requirement in the 2008 commercial registry comparison (left panel)

and the 2014 commercial registry comparison (right panel) as a fraction of all entities that had registered with CIPC in a given year. Note that our data includes only those firms

that either voluntarily signed up with SARS or were identified as non-compliant in the commercial register comparisons, i.e. were active in the commercial register at the time of the

comparisons. Firms that registered and deregistered with CIPC before the commercial registry comparisons are, in turn, not included if they failed to sign up with SARS for business

tax purposes.
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Figure 3: Number of Days Between Firms’ CIPC and SARS Registration

Notes: The figure depicts kernel density estimates for the number of days between a firm’s registration with CIPC and with SARS for entities identified as non-compliant with their

SARS registration requirement in the 2008 commercial register comparison (left) and the 2014 commercial register comparison (right), see the kernel density estimates depicted by the

solid line. This is compared to kernel density estimates for all other firms that voluntarily registered with SARS (dotted line) and for all firms that voluntarily registered with SARS

within a three-month-period around the dates of the commercial register comparisons in 2008 (left panel) and 2014 (right panel) respectively (dashed line).
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Figure 4: Propensity to Submit a Tax Return

Notes: The figure depicts the average propensity of firms identified as non-compliant with their SARS registration requirement in the 2008 commercial register comparison (left) and the

2014 commercial register comparison (right) to submit a tax return with SARS in years in which they were active, relative to control groups of firms which complied with the obligation

to register with SARS for business tax purposes. The sample is restricted to firms that registered with CIPC between 2001 and 2008 (left panel) and between 2008 and 2014 (right

panel) respectively. Observations are weighted using CEM-weights that account for firms’ host area and registration year with CIPC. Moreover, 95% confidence bounds are reported,

where the calculation of standard errors allows for clustering of errors at the level of tax authority districts.
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Figure 6: Propensity to Submit Positive Taxable Income, Conditional on Submitting a Tax Return

Notes: The figure depicts the average propensity of firms identified as non-compliant with their SARS registration requirement in the 2008 commercial register comparison (left) and

the 2014 commercial register comparison (right) to report positive taxable income, conditional on submitting a tax return, relative to control groups of firms which complied with

the obligation to register with SARS for business tax purposes. Observations are weighted using CEM-weights that account for firms’ host area, registration year with CIPC and 2

digit-industry affiliation. Moreover, 95% confidence bounds are reported, where the calculation of standard errors allows for clustering of errors at the level of tax authority districts.
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Figure 7: Income Distribution, Conditional on Submitting a Tax Return with Positive Taxable Income

Notes: The figure depicts kernel density estimates for the taxable income of firms that were identified as non-compliant with their SARS registration requirement in the 2008 commercial

register comparison (left) and the 2014 commercial register comparison (right), see the kernel density estimates indicated by the solid lines. These are compared to kernel density

estimates for control firms indicated by the dashed lines. Observations are moreover reweighted using CEM-weights that account for firms’ host area, registration year with CIPC and

2 digit-industry affiliation.
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Figure 8: Bunching at Kinks in the SBC Tax Schedule - First Kink

Notes: The figure depicts the distribution of taxpayers around the first kink in the progressive South African tax schedule for Small Business Corporations, separately for firms that

were identified as non-compliant with their SARS registration requirement in either the 2008 or the 2014 commercial registry comparisons (left panel, Extensive-margin Evaders) and

for other firms that voluntarily registered with SARS for business tax purposes (right panel, Fully Formal Control Firms). The figures show the observed distribution (blue filled dotted

line) and the estimated counterfactual (grey non-filled dotted line) of taxable income at the first threshold for the tax years 2010 to 2016. b indicates the excess mass of taxpayers, be se

the corresponding standard error and e the elasticity estimate. ’binwidth’ is the width of the income bins, q is the number of polynomials in the local polynomial regression chosen based

on the BIC criterion. See Lediga et al. (2018) for details.
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Figure 9: Bunching at Kinks in the SBC Tax Schedule - Second Kink

Notes: The figure depicts the distribution of taxpayers around the second kink in the progressive South African tax schedule for Small Business Corporations, separately for firms that

were identified as non-compliant with their SARS registration requirement in either the 2008 or the 2014 commercial registry comparison (left panel, Extensive-margin Evaders) and for

other firms that voluntarily registered with SARS for business tax purposes (right panel, Fully Formal Control Firms). The figures show the observed distribution (blue filled dotted

line) and the estimated counterfactual (grey non-filled dotted line) of taxable income at the second threshold for the tax years 2010 to 2016. b indicates the excess mass of taxpayers,

be se the corresponding standard error and e the elasticity estimate. ’binwidth’ is the width of the income bins constructed, q is the number of polynomials in the local polynomial

regression chosen using the BIC criterion. See Lediga et al. (2018) for details.
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Table 1: Area Distribution of Forcedly Registered Firms

(1) (2) (3) (4) (5) (6)

Registrations 04/2008 0.0161*** 0.0133*** 0.0107***

(0.0010) (0.0010) (0.0007)

Registrations 02/2014 0.0212*** 0.0157*** 0.0213***

(0.0010) (0.0010) (0.0007)

Dep. Var Gauteng Gauteng High Dens1 High Dens 1 High Dens 2 High Dens 2

Observations 1,605,648 1,389,487 1,605,648 1,389,487 1,605,648 1,389,487

Year Reg. 2001-2008 2009-2014 2001-2008 2009-2014 2001-2008 2009-2014

Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. The dependent variable are indicators for firm location

in Gauteng province (Specifications (1) and (2)), Gauteng or KwaZulu Natal province (’High Dens1’, Specifications (3)

and (4)) and Gauteng, KwaZulu Natal, Mpumalanga, Limpopo or Western Cape province (’High Dens 2’, Specifications

(5) and (6)) respectively. ’Registrations 04/2008’ is a dummy variable indicating firms that were identified as ’semi-

formal’ in SARS’s 2008 commercial register comparison, ’Registrations 02/2014’ is a dummy variable indicating firms

that were identified as ’semi-formal’ in SARS’s 2014 commercial register comparison. In Specifications (1), (3), (5), the

sample is restricted to firms that registered with CIPC between 2001 and 2008 (as most of the extensive-margin evaders

identified in the 2008 comparison registered with CIPC in that time period); in Specifications (2), (4), (6), the sample

is restricted to firms that registered with CIPC between 2009 and 2014 (as most extensive-margin evaders identified in

the 2014 comparison registered with CIPC in that time period).
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Table 8: Audit Analysis

(1) (2)

Registration 04/2008 -0.0209 0.0221

(0.0585) (0.0176)

Log Total Assets -0.0045* -0.0086***

(0.0024) (0.0007)

Profitability Dev. Industry Avg. 0.0424 -0.1256*

(0.2156) (0.0666)

Profitability -0.0789 0.0739

(0.2164) (0.0669)

Dep. Var. binary level

Observations 11,712 11,148

Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. The sample comprises all business tax returns

with positive taxable income which were subject to major taxpayer audits between 2011 and 2015 (covering tax returns

for the tax years 2009 to 2014). In Specification (1), the dependent variable is an indicator whether the firm experienced

an upward adjustment in its taxable income in the course of the audit (’binary’). In Specification (2), the dependent

variable captures the audit-related change in firms’ tax payments due, relative to the taxable income initially reported

by the firm (’level’). Both specifications control for firms’ year of registration with CIPC, the tax year of the audited

return, geographic location (as measured by tax office affiliation) and 2-digit industry. As reported, the models moreover

control for firm size as measured by the log of total assets, firm profitability (as measured by firms’ initially reported

taxable income relative to total assets (winsorized at the 5% level)) and firm profitability relative to a 2-digit industry

average.
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7 Online Appendix

The online appendix presents estimation models that compare reported tax payable

(i.e. tax payments due) of extensive-margin evaders identified in the 2008 and 2014

commercial registry comparisons and control entities, conditional on tax return submis-

sion. Table A1 focuses on the 2008 commercial registry comparison and tests whether

the propensity to report positive tax payable significantly differs between firms that

were identified as ’semi-formal’ in the commercial registry comparison and other en-

tities that voluntarily registered with SARS. As with the analogous taxable income

regressions presented in the main text, the sample is restricted to firms that entered

the CIPC registry between 2001 and 2008 and table columns with uneven numbers refer

to models that compare the unconditional mean across the two groups of firms, while

columns with even numbers report CEM-estimates that account for firm age, host area

and 2-digit industry affiliation. The results suggest that the propensity for positive

tax payable is significantly reduced for the subgroup of extensive-margin evaders. This

holds true for all sample years. For the tax year 2009, Specification (2) e.g. suggests

that the propensity for positive tax payable is by 4.47 percentage points lower for the

group of extensive-margin evaders relative to ’fully-formal’ control firms (corresponding

to 35.8%, evaluated at the average propensity for positive tax payments among ’fully-

formal’ entities (12.47%)). The significance of the findings moreover remains largely

unaltered when the calculation of standard errors accounts for clustering of errors at

the level of tax districts. Columns (3) to (12) in Table A1 report similar results for the

other tax years and Table A2 shows that a similar result pattern emerges for the 2014

trade register comparison.

Analogously to the taxable income analysis in the main text, Table A3 moreover

studies whether firms identified as non-compliant with their registration requirement

in the 2008 comparison differ from fully formal firms in terms of the level of their taxes

payable, conditional on tax payments being positive. Again the sample is restricted to

firms that registered with CIPC between 2001 and 2008 and the organization of the

table follows Table 6 in the main text. The models regress the log of tax payable on a

dummy variable indicating extensive-margin evaders identified in the 2008 commercial

registry comparison. The results show that ’semi-formal’ firms report significantly

lower levels of taxable income than their fully-formal counterparts. Column (3) of

Table A3 suggests that the gap amounts to about 75%. Controlling for firm size (cf.

Specification (4)) significantly reduces this difference by around 59%. Similar results

are reported for the other tax years and for the commercial registry comparison in

2014, see Table A4.

40



T
a
b
le

A
1
:
P
r
o
p
e
n
si
ty

to
R
e
p
o
r
t
P
o
si
ti
v
e
T
a
x

P
a
y
a
b
le

-
R
e
g
is
tr
a
ti
o
n
s
0
4
/
2
0
0
8

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

R
eg

is
tr

a
ti

o
n

0
4
/
2
0
0
8

-0
.0

8
2
0
*
*
*

-0
.0

4
4
7
*
*
*

-0
.0

7
8
3
*
*
*

-0
.0

4
5
1
*
*
*

-0
.0

7
4
3
*
*
*

-0
.0

3
9
6
*
*
*

(0
.0

0
1
9
)

(0
.0

0
1
7
)

(0
.0

0
2
1
)

(0
.0

0
1
9
)

(0
.0

0
2
3
)

(0
.0

0
2
1
)

O
b

se
rv

a
ti

o
n

s
4
4
5
,6

5
1

4
3
7
,1

0
3

4
0
0
,8

8
2

3
9
5
,2

7
1

3
5
9
,1

1
2

3
5
4
,4

6
3

M
a
tc

h
N

o
Y

es
N

o
Y

es
N

o
Y

es
T

a
x

Y
ea

r
2
0
0
9

2
0
0
9

2
0
1
0

2
0
1
0

2
0
1
1

2
0
1
1

(7
)

(8
)

(9
)

(1
0
)

(1
1
)

(1
2
)

R
eg

is
tr

a
ti

o
n

0
4
/
2
0
0
8

-0
.0

7
2
1
*
*
*

-0
.0

3
4
6
*
*
*

-0
.0

6
8
1
*
*
*

-0
.0

2
2
8
*
*
*

-0
.0

6
6
7
*
*
*

-0
.0

2
1
1
*
*
*

(0
.0

0
2
6
)

(0
.0

0
2
4
)

(0
.0

0
2
9
)

(0
.0

0
2
7
)

(0
.0

0
3
5
)

(0
.0

0
3
2
)

O
b

se
rv

a
ti

o
n

s
3
1
6
,7

2
6

3
1
1
,4

1
5

2
7
0
,2

1
1

2
6
3
,8

5
3

2
1
7
,1

5
4

2
1
1
,9

8
4

M
a
tc

h
N

o
Y

es
N

o
Y

es
N

o
Y

es
T

a
x

Y
ea

r
2
0
1
2

2
0
1
2

2
0
1
3

2
0
1
3

2
0
1
4

2
0
1
4

S
ta

n
d

a
rd

er
ro

rs
in

p
a
re

n
th

es
es

,
*
*
*

p
<

0
.0

1
,

*
*

p
<

0
.0

5
,

*
p
<

0
.1

.
T

h
e

sa
m

p
le

is
re

st
ri

ct
ed

to
fi

rm
s

w
h

ic
h

re
g
is

te
re

d
w

it
h

C
IP

C
b

et
w

ee
n

2
0
0
1

a
n

d
2
0
0
8
.

D
ep

en
d

en
t

v
a
ri

a
b

le
:

D
u

m
m

y
in

d
ic

a
ti

n
g

w
h

et
h

er
fi

rm
i’

s
ta

x
re

tu
rn

in
y
ea

r
t

re
su

lt
s

in
p

o
si

ti
v
e

ta
x

p
a
y
m

en
ts

d
u

e,
co

n
d

it
io

n
a
l

o
n

su
b

m
it

ti
n

g
a

ta
x

re
tu

rn
.

’R
eg

is
tr

a
ti

o
n

s
0
4
/
2
0
0
8
’

is
a

d
u

m
m

y
v
a
ri

a
b

le
in

d
ic

a
ti

n
g

fi
rm

s
th

a
t

w
er

e
id

en
ti

fi
ed

a
s

’s
em

i-
fo

rm
a
l’

in
S

A
R

S
’s

2
0
0
8

co
m

m
er

ci
a
l

re
g
is

tr
y

co
m

p
a
ri

so
n

.
’N

o
’-

en
tr

ie
s

in
th

e
’M

a
tc

h
’-

ro
w

re
fe

r
to

m
o
d

el
s

w
it

h
o
u

t
co

n
tr

o
l

v
a
ri

a
b

le
s,

’Y
es

’-
en

tr
ie

s
to

C
E

M
m

o
d

el
s

w
h

ic
h

a
cc

o
u

n
t

fo
r

fi
rm

s’
re

g
is

tr
a
ti

o
n

y
ea

r
w

it
h

S
A

R
S

,
th

ei
r

h
o
st

a
re

a
(a

s
d

et
er

m
in

ed
b
y

th
e

ta
x

o
ffi

ce
re

sp
o
n

si
b

le
fo

r
th

e
ta

x
p

a
y
er

)
a
n

d
2
-d

ig
it

in
d

u
st

ry
a
ffi

li
a
ti

o
n

.
’T

a
x

Y
ea

r’
is

th
e

y
ea

r
o
f

th
e

ta
x

re
tu

rn
.

N
o
te

th
a
t

o
b

se
rv

a
ti

o
n

n
u

m
b

er
s

sl
ig

h
tl

y
d

iff
er

b
et

w
ee

n
th

e
m

o
d

el
s

w
it

h
o
u

t
co

n
tr

o
l

v
a
ri

a
b

le
s

a
n

d
th

e
C

E
M

m
o
d

el
s

a
s

’a
re

a
-C

IP
C

re
g
is

tr
a
ti

o
n

y
ea

r-
in

d
u

st
ry

ce
ll
s’

th
a
t

d
o

n
o
t

in
cl

u
d

e
b

o
th

,
’s

em
i-

fo
rm

a
l’

a
n

d
’f

u
ll

y
-f

o
rm

a
l’

fi
rm

s
a
re

a
ss

ig
n

ed
a

C
E

M
-w

ei
g
h
t

o
f

ze
ro

a
n

d
d

ro
p

o
u

t
o
f

th
e

a
n

a
ly

si
s.

41



T
a
b
le

A
2
:
P
r
o
p
e
n
si
ty

to
R
e
p
o
r
t
P
o
si
ti
v
e
T
a
x

P
a
y
a
b
le

-
R
e
g
is
tr
a
ti
o
n
s
0
2
/
2
0
1
4

(1
)

(2
)

(3
)

(4
)

(5
)

R
eg

is
tr

a
ti

o
n

0
2
/
2
0
1
4

-0
.0

3
8
6
*
*
*

-0
.0

0
9
6
*
*

-0
.0

5
8
1
*
*
*

-0
.0

1
3
6
*
*
*

-0
.0

6
8
0
*
*
*

(0
.0

0
7
3
)

(0
.0

0
4
3
)

(0
.0

0
4
3
)

(0
.0

0
2
5
)

(0
.0

0
2
6
)

)
O

b
se

rv
a
ti

o
n

s
9
4
,8

1
8

9
0
,6

0
3

1
5
3
,6

0
4

1
4
9
,9

6
8

2
0
8
,9

9
7

M
a
tc

h
N

o
Y

es
N

o
Y

es
N

o
T

a
x

Y
ea

r
2
0
1
0

2
0
1
0

2
0
1
1

2
0
1
1

2
0
1
2

(6
)

(7
)

(8
)

(9
)

(1
0
)

R
eg

is
tr

a
ti

o
n

0
2
/
2
0
1
4

-0
.0

1
6
9
*
*
*

-0
.0

7
4
1
*
*
*

-0
.0

2
5
0
*
*
*

-0
.0

7
4
6
*
*
*

-0
.0

2
6
6
*
*
*

(0
.0

0
1
6
)

(0
.0

0
1
9
)

(0
.0

0
1
4
)

(0
.0

0
1
7
)

(0
.0

0
1
3
)

O
b

se
rv

a
ti

o
n

s
2
0
5
,2

5
5

2
5
1
,3

0
4

2
4
8
,6

6
2

2
5
4
,8

4
8

2
5
2
,6

6
8

M
a
tc

h
Y

es
N

o
Y

es
N

o
Y

es
T

a
x

Y
ea

r
2
0
1
2

2
0
1
3

2
0
1
3

2
0
1
4

2
0
1
4

S
ta

n
d

a
rd

er
ro

rs
in

p
a
re

n
th

es
es

,
*
*
*

p
<

0
.0

1
,

*
*

p
<

0
.0

5
,

*
p
<

0
.1

.
T

h
e

sa
m

p
le

is
re

st
ri

ct
ed

to
fi

rm
s

w
h

ic
h

re
g
is

te
re

d
w

it
h

C
IP

C
b

et
w

ee
n

2
0
0
9

a
n

d
2
0
1
4
.

D
ep

en
d

en
t

v
a
ri

a
b

le
:

D
u

m
m

y
in

d
ic

a
ti

n
g

w
h

et
h

er
fi

rm
i’

s
ta

x
re

tu
rn

in
y
ea

r
t

re
su

lt
s

in
p

o
si

ti
v
e

ta
x

p
a
y
m

en
ts

d
u

e,
co

n
d

it
io

n
a
l

o
n

su
b

m
it

ti
n

g
a

ta
x

re
tu

rn
.

’R
eg

is
tr

a
ti

o
n

s
0
2
/
2
0
1
4
’

is
a

d
u

m
m

y
v
a
ri

a
b

le
in

d
ic

a
ti

n
g

fi
rm

s
th

a
t

w
er

e
id

en
ti

fi
ed

a
s

’s
em

i-
fo

rm
a
l’

in
S

A
R

S
’s

2
0
1
4

co
m

m
er

ci
a
l

re
g
is

tr
y

co
m

p
a
ri

so
n

.
’N

o
’-

en
tr

ie
s

in
th

e
’M

a
tc

h
’-

ro
w

re
fe

r
to

m
o
d

el
s

w
it

h
o
u

t
co

n
tr

o
l

v
a
ri

a
b

le
s,

’Y
es

’-
en

tr
ie

s
to

C
E

M
m

o
d

el
s

w
h

ic
h

a
cc

o
u

n
t

fo
r

fi
rm

s’
re

g
is

tr
a
ti

o
n

y
ea

r
w

it
h

S
A

R
S

,
th

ei
r

h
o
st

a
re

a
(a

s
d

et
er

m
in

ed
b
y

th
e

ta
x

o
ffi

ce
re

sp
o
n

si
b

le
fo

r
th

e
ta

x
p

a
y
er

)
a
n

d
2
-d

ig
it

in
d

u
st

ry
a
ffi

li
a
ti

o
n

.
’T

a
x

Y
ea

r’
is

th
e

y
ea

r
o
f

th
e

ta
x

re
tu

rn
.

N
o
te

th
a
t

w
e

d
o

n
o
t

re
p

o
rt

re
su

lt
s

fo
r

th
e

ta
x

y
ea

r
2
0
0
9

a
s

o
n

ly
2
2

ex
te

n
si

v
e-

m
a
rg

in
ev

a
d

er
s

id
en

ti
fi

ed
in

th
e

2
0
1
4

co
m

p
a
ri

so
n

h
a
n

d
ed

in
ta

x
re

tu
rn

s
fo

r
th

a
t

y
ea

r.
N

o
te

th
a
t

o
b

se
rv

a
ti

o
n

n
u

m
b

er
s

sl
ig

h
tl

y
d

iff
er

b
et

w
ee

n
th

e
m

o
d

el
s

w
it

h
o
u

t
co

n
tr

o
l

v
a
ri

a
b

le
s

a
n

d
th

e
C

E
M

m
o
d

el
s

a
s

’a
re

a
-C

IP
C

re
g
is

tr
a
ti

o
n

y
ea

r-
in

d
u

st
ry

ce
ll
s’

th
a
t

d
o

n
o
t

in
cl

u
d

e
b

o
th

,
’s

em
i-

fo
rm

a
l’

a
n

d
’f

u
ll
y
-f

o
rm

a
l’

fi
rm

s
a
re

a
ss

ig
n

ed
a

C
E

M
-w

ei
g
h
t

o
f

ze
ro

a
n

d
d

ro
p

o
u

t
o
f

th
e

a
n

a
ly

si
s.

42



T
a
b
le

A
3
:
T
a
x

P
a
y
a
b
le

-
R
e
g
is
tr
a
ti
o
n
s
0
4
/
2
0
0
8

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

(1
0
)

(1
1
)

(1
2
)

R
eg

is
tr

a
ti

o
n

0
4
/
2
0
0
8

-1
.8

3
9
1
*
*
*

-1
.1

2
4
0
*
*
*

-0
.7

5
2
8
*
*
*

-0
.4

4
5
2
*
*
*

-1
.1

1
1
9
*
*
*

-0
.7

6
5
0
*
*
*

-0
.7

6
0
8
*
*
*

-0
.4

5
0
9
*
*
*

-1
.0

2
4
4
*
*
*

-0
.7

4
7
8
*
*
*

-0
.7

5
1
2
*
*
*

-0
.4

3
6
3
*
*
*

(0
.0

5
3
2
)

(0
.0

6
1
3
)

(0
.0

4
5
2
)

(0
.0

3
9
7
)

(0
.0

4
5
7
)

(0
.0

4
6
8
)

(0
.0

4
3
7
)

(0
.0

3
8
5
)

(0
.0

4
3
7
)

(0
.0

4
4
3
)

(0
.0

4
2
5
)

(0
.0

3
7
4
)

L
o
g

T
o
ta

l
A

ss
et

s
0
.3

5
4
0
*
*
*

0
.3

4
6
1
*
*
*

0
.3

4
9
0
*
*
*

(0
.0

0
2
7
)

(0
.0

0
2
7
)

(0
.0

0
2
8
)

O
b

se
rv

a
ti

o
n

s
6
8
,6

7
3

6
2
,2

3
9

5
7
,9

5
5

5
7
,9

5
1

6
4
,7

3
9

5
8
,9

2
9

5
5
,0

6
8

5
5
,0

6
1

6
2
,8

5
7

5
8
,1

6
1

5
3
,0

9
2

5
3
,0

1
1

M
a
tc

h
N

o
Y

es
Y

es
Y

es
N

o
Y

es
Y

es
Y

es
N

o
Y

es
Y

es
Y

es
T

a
x

Y
ea

r
2
0
0
9

2
0
0
9

2
0
0
9

2
0
0
9

2
0
1
0

2
0
1
0

2
0
1
0

2
0
1
0

2
0
1
1

2
0
1
1

2
0
1
1

2
0
1
1

S
a
m

p
le

A
ll

A
ll

T
a
s

T
a
s

A
ll

A
ll

T
a
s

T
a
s

A
ll

A
ll

T
a
s

T
a
s

(1
3
)

(1
4
)

(1
5
)

(1
6
)

(1
7
)

(1
8
)

(1
9
)

(2
0
)

(2
1
)

(2
2
)

(2
3
)

(2
4
)

R
eg

is
tr

a
ti

o
n

0
4
/
2
0
0
8

-1
.0

1
8
7
*
*
*

-0
.7

2
0
4
*
*
*

-0
.7

1
4
8
*
*
*

-0
.3

9
6
0
*
*
*

-0
.9

7
8
5
*
*
*

-0
.7

2
3
6
*
*
*

-0
.6

3
2
6
*
*
*

-0
.2

1
0
4
*
*
*

-0
.9

5
8
9
*
*
*

-0
.7

3
7
9
*
*
*

-0
.5

5
3
6
*
*
*

-0
.1

3
3
0
*
*
*

(0
.0

4
2
3
)

(0
.0

4
3
4
)

(0
.0

4
5
2
)

(0
.0

3
9
1
)

(0
.0

4
2
6
)

(0
.0

4
4
2
)

(0
.0

5
4
1
)

(0
.0

4
4
0
)

(0
.0

4
4
7
)

(0
.0

4
6
0
)

(0
.0

5
7
5
)

(0
.0

4
7
3
)

L
o
g

T
o
ta

l
A

ss
et

s
0
.4

2
2
1
*
*
*

0
.7

2
2
7
*
*
*

0
.7

1
5
4
*
*
*

(0
.0

0
3
4
)

(0
.0

0
5
6
)

(0
.0

0
6
3
)

O
b

se
rv

a
ti

o
n

s
6
0
,9

4
5

5
5
,3

9
1

4
6
,4

0
8

4
6
,4

0
4

5
7
,6

4
1

5
2
,0

0
4

3
3
,1

5
2

3
3
,0

6
6

5
1
,4

9
3

4
6
,1

4
2

2
6
,6

3
0

2
6
,5

6
0

M
a
tc

h
N

o
Y

es
Y

es
Y

es
N

o
Y

es
Y

es
Y

es
N

o
Y

es
Y

es
Y

es
T

a
x

Y
ea

r
2
0
1
2

2
0
1
2

2
0
1
2

2
0
1
2

2
0
1
3

2
0
1
3

2
0
1
3

2
0
1
3

2
0
1
4

2
0
1
4

2
0
1
4

2
0
1
4

S
a
m

p
le

A
ll

A
ll

T
a
s

T
a
s

A
ll

A
ll

T
a
s

T
a
s

A
ll

A
ll

T
a
s

T
a
s

S
ta

n
d

a
rd

er
ro

rs
in

p
a
re

n
th

es
es

,
*
*
*

p
<

0
.0

1
,

*
*

p
<

0
.0

5
,

*
p
<

0
.1

.
T

h
e

sa
m

p
le

is
re

st
ri

ct
ed

to
fi

rm
s

w
h

ic
h

re
g
is

te
re

d
w

it
h

C
IP

C
b

et
w

ee
n

2
0
0
1

a
n

d
2
0
0
8
.

D
ep

en
d
en

t
v
a
ri

a
b

le
:

N
a
tu

ra
l

lo
g

o
f

ta
x

p
a
y
a
b

le
o
f

fi
rm

i
in

y
ea

r
t,

co
n

d
it

io
n

a
l

o
n

su
b

m
it

ti
n

g
a

ta
x

re
tu

rn
w

h
ic

h
re

su
lt

s
in

p
o
si

ti
v
e

ta
x

p
a
y
a
b

le
.

’R
eg

is
tr

a
ti

o
n

s
0
4
/
2
0
0
8
’

is
a

d
u

m
m

y
v
a
ri

a
b

le
in

d
ic

a
ti

n
g

fi
rm

s
th

a
t

w
er

e
id

en
ti

fi
ed

a
s

’s
em

i-
fo

rm
a
l’

in
S

A
R

S
’s

2
0
0
8

co
m

m
er

ci
a
l

re
g
is

tr
y

co
m

p
a
ri

so
n

.
’L

o
g

T
o
ta

l
A

ss
et

s’
is

th
e

n
a
tu

ra
l

lo
g

o
f

fi
rm

s’
to

ta
l

a
ss

et
s.

’N
o
’-

en
tr

ie
s

in
th

e
’M

a
tc

h
’-

ro
w

re
fe

r
to

m
o
d
el

s
w

it
h

o
u

t
co

n
tr

o
l

v
a
ri

a
b

le
s,

’Y
es

’-
en

tr
ie

s
to

C
E

M
m

o
d

el
s

w
h

ic
h

a
cc

o
u

n
t

fo
r

fi
rm

s’
re

g
is

tr
a
ti

o
n

y
ea

r
w

it
h

S
A

R
S

,
th

ei
r

h
o
st

a
re

a
(a

s
d

et
er

m
in

ed
b
y

th
e

ta
x

o
ffi

ce
re

sp
o
n

si
b

le
fo

r
th

e
ta

x
p

a
y
er

)
a
n

d
2
-d

ig
it

in
d

u
st

ry
a
ffi

li
a
ti

o
n

.
’T

a
x

Y
ea

r’
is

th
e

y
ea

r
o
f

th
e

ta
x

re
tu

rn
.

’S
a
m

p
le

’
’A

ll
’

in
d

ic
a
te

s
th

a
t

a
ll

o
b

se
rv

a
ti

o
n

s
a
re

u
se

d
in

th
e

em
p

ir
ic

a
l

a
n

a
ly

si
s,

w
h

il
e

’T
a
s’

in
d

ic
a
te

s
re

st
ri

ct
io

n
o
f

th
e

sa
m

p
le

to
fi

rm
-y

ea
rs

w
it

h
n

o
n

-m
is

si
n

g
in

fo
rm

a
ti

o
n

o
n

fi
rm

s’
to

ta
l

a
ss

et
s.

N
o
te

th
a
t

th
e

sa
m

p
le

si
ze

b
et

w
ee

n
S

p
ec

ifi
ca

ti
o
n

(1
)

a
n

d
(2

)
d

iff
er

s
b

ec
a
u

se
o
b

se
rv

a
ti

o
n

s
in

’a
re

a
-C

IP
C

re
g
is

tr
a
ti

o
n

y
ea

r-
in

d
u

st
ry

ce
ll
s’

th
a
t

d
o

n
o
t

in
cl

u
d

e
b

o
th

,
’s

em
i-

fo
rm

a
l’

a
n

d
’f

u
ll
y
-f

o
rm

a
l’

fi
rm

s
a
re

a
ss

ig
n

ed
a

C
E

M
-w

ei
g
h
t

o
f

ze
ro

a
n

d
d

ro
p

o
u

t
o
f

th
e

a
n

a
ly

si
s.

A
n

a
n

a
lo

g
o
u

s
ex

p
la

n
a
ti

o
n

s
(n

o
w

a
ls

o
a
cc

o
u

n
ti

n
g

to
ca

te
g
o
ri

es
o
f

th
e

co
a
rs

en
ed

to
ta

l
a
ss

et
v
a
ri

a
b

le
)

ra
ti

o
n

a
li
ze

s
th

e
sl

ig
h
t

d
iff

er
en

ce
in

o
b

se
rv

a
ti

o
n

n
u

m
b

er
s

b
et

w
ee

n
S

p
ec

ifi
ca

ti
o
n

(3
)

a
n

d
(4

).
T

h
e

sa
m

e
re

a
so

n
in

g
a
p

p
li
es

fo
r

th
e

m
o
d

el
s

ru
n

fo
r

th
e

o
th

er
ta

x
y
ea

rs
.

43



T
a
b
le

A
4
:
T
a
x

P
a
y
a
b
le

-
R
e
g
is
tr
a
ti
o
n
s
0
2
/
2
0
1
4

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

R
eg

is
tr

a
ti

o
n

0
2
/
2
0
1
4

-1
.3

9
6
0
*
*
*

-0
.7

8
7
9

0
.1

1
8
7

-0
.4

1
4
1

-1
.1

0
8
0
*
*
*

-0
.8

6
9
4
*
*
*

0
.0

5
0
3

-0
.3

3
6
6

(0
.5

0
1
8
)

(0
.5

4
8
9
)

(0
.8

1
1
2
)

(0
.7

1
8
0
)

(0
.2

5
9
8
)

(0
.2

6
8
3
)

(0
.6

5
4
0
)

(0
.5

4
5
5
)

L
o
g

T
o
ta

l
A

ss
et

s
0
.2

8
7
1
*
*
*

0
.4

3
5
4
*
*
*

(0
.0

1
3
7
)

(0
.0

1
0
7
)

O
b

se
rv

a
ti

o
n

s
9
,7

2
3

4
,0

9
4

1
,5

6
8

1
,5

6
8

1
5
,1

7
1

9
,3

5
8

4
,0

5
2

4
,0

2
9

M
a
tc

h
N

o
Y

es
Y

es
Y

es
N

o
Y

es
Y

es
Y

es
T

a
x

Y
ea

r
2
0
1
1

2
0
1
1

2
0
1
1

2
0
1
1

2
0
1
2

2
0
1
2

2
0
1
2

2
0
1
2

S
a
m

p
le

A
ll

A
ll

ta
s

ta
s

A
ll

A
ll

ta
s

ta
s

(9
)

(1
0
)

(1
1
)

(1
2
)

(1
3
)

(1
4
)

(1
5
)

(1
6
)

R
eg

is
tr

a
ti

o
n

0
2
/
2
0
1
4

-1
.1

6
8
7
*
*
*

-0
.8

4
2
5
*
*
*

-0
.7

9
3
3
*
*
*

-0
.6

6
4
0
*
*
*

-0
.9

1
1
8
*
*
*

-0
.5

8
6
8
*
*
*

-0
.5

7
8
1
*
*
*

-0
.5

0
2
3
*
*
*

(0
.1

3
1
1
)

(0
.1

3
8
2
)

(0
.2

9
0
9
)

(0
.2

5
7
6
)

(0
.0

7
5
2
)

(0
.0

7
7
7
)

(0
.1

4
4
7
)

(0
.1

3
4
5
)

L
o
g

T
o
ta

l
A

ss
et

s
0
.4

7
6
0
*
*
*

0
.4

2
4
4
*
*
*

(0
.0

1
2
2
)

(0
.0

1
1
2
)

O
b

se
rv

a
ti

o
n

s
2
0
,8

8
9

1
7
,0

7
8

6
,2

4
3

6
,2

0
2

2
4
,4

7
8

2
1
,3

8
7

8
,8

1
4

8
,7

8
5

M
a
tc

h
N

o
Y

es
Y

es
Y

es
N

o
Y

es
Y

es
Y

es
T

a
x

Y
ea

r
2
0
1
3

2
0
1
3

2
0
1
3

2
0
1
3

2
0
1
4

2
0
1
4

2
0
1
4

2
0
1
4

S
a
m

p
le

A
ll

A
ll

ta
s

ta
s

A
ll

A
ll

ta
s

ta
s

S
ta

n
d

a
rd

er
ro

rs
in

p
a
re

n
th

es
es

,
*
*
*

p
<

0
.0

1
,

*
*

p
<

0
.0

5
,

*
p
<

0
.1

.
T

h
e

sa
m

p
le

is
re

st
ri

ct
ed

to
fi

rm
s

w
h

ic
h

re
g
is

te
re

d
w

it
h

C
IP

C
b

et
w

ee
n

2
0
0
9

a
n

d
2
0
1
4
.

D
ep

en
d

en
t

v
a
ri

a
b

le
:

N
a
tu

ra
l

lo
g

o
f

ta
x

p
a
y
a
b

le
o
f

fi
rm

i
in

y
ea

r
t,

co
n

d
it

io
n

a
l

o
n

su
b

m
it

ti
n

g
a

ta
x

re
tu

rn
w

h
ic

h
re

su
lt

s
in

p
o
si

ti
v
e

ta
x

p
a
y
a
b

le
.

’R
eg

is
tr

a
ti

o
n

s
0
2
/
2
0
1
4
’

is
a

d
u
m

m
y

v
a
ri

a
b

le
in

d
ic

a
ti

n
g

fi
rm

s
th

a
t

w
er

e
id

en
ti

fi
ed

a
s

’s
em

i-
fo

rm
a
l’

in
S

A
R

S
’s

2
0
1
4

co
m

m
er

ci
a
l

re
g
is

tr
y

co
m

p
a
ri

so
n

.
’L

o
g

T
o
ta

l
A

ss
et

s’
is

th
e

n
a
tu

ra
l

lo
g

o
f

fi
rm

s’
to

ta
l

a
ss

et
s.

’N
o
’-

en
tr

ie
s

in
th

e
’M

a
tc

h
’-

ro
w

re
fe

r
to

m
o
d

el
s

w
it

h
o
u

t
co

n
tr

o
l

v
a
ri

a
b

le
s,

’Y
es

’-
en

tr
ie

s
to

C
E

M
m

o
d

el
s

w
h

ic
h

a
cc

o
u

n
t

fo
r

fi
rm

s’
re

g
is

tr
a
ti

o
n

y
ea

r
w

it
h

S
A

R
S

,
th

ei
r

h
o
st

a
re

a
(a

s
d

et
er

m
in

ed
b
y

th
e

ta
x

o
ffi

ce
re

sp
o
n

si
b

le
fo

r
th

e
ta

x
p

a
y
er

)
a
n

d
2
-d

ig
it

in
d

u
st

ry
a
ffi

li
a
ti

o
n

.
’T

a
x

Y
ea

r’
is

th
e

y
ea

r
o
f

th
e

ta
x

re
tu

rn
.

’S
a
m

p
le

’
’A

ll
’

in
d

ic
a
te

s
th

a
t

a
ll

o
b

se
rv

a
ti

o
n

s
a
re

u
se

d
in

th
e

em
p

ir
ic

a
l

a
n

a
ly

si
s,

w
h

il
e

’t
a
s’

in
d

ic
a
te

s
re

st
ri

ct
io

n
o
f

th
e

sa
m

p
le

to
fi

rm
-y

ea
rs

w
it

h
n

o
n

-m
is

si
n

g
in

fo
rm

a
ti

o
n

o
n

fi
rm

s’
to

ta
l

a
ss

et
s.

N
o
te

th
a
t

th
e

sa
m

p
le

si
ze

b
et

w
ee

n
S

p
ec

ifi
ca

ti
o
n

(1
)

a
n

d
(2

)
d

iff
er

s
b

ec
a
u

se
o
b

se
rv

a
ti

o
n

s
in

’a
re

a
-C

IP
C

re
g
is

tr
a
ti

o
n

y
ea

r-
in

d
u

st
ry

ce
ll
s’

th
a
t

d
o

n
o
t

in
cl

u
d

e
b

o
th

,
’s

em
i-

fo
rm

a
l’

a
n

d
’f

u
ll
y
-f

o
rm

a
l’

fi
rm

s
a
re

a
ss

ig
n

ed
a

C
E

M
-w

ei
g
h
t

o
f

ze
ro

a
n

d
d

ro
p

o
u

t
o
f

th
e

a
n

a
ly

si
s.

A
n

a
n

a
lo

g
o
u

s
ex

p
la

n
a
ti

o
n

s
(n

o
w

a
ls

o
a
cc

o
u

n
ti

n
g

to
ca

te
g
o
ri

es
o
f

th
e

co
a
rs

en
ed

to
ta

l
a
ss

et
v
a
ri

a
b

le
)

ra
ti

o
n

a
li
ze

s
th

e
sl

ig
h
t

d
iff

er
en

ce
in

o
b

se
rv

a
ti

o
n

n
u

m
b

er
s

b
et

w
ee

n
S

p
ec

ifi
ca

ti
o
n

(3
)

a
n

d
(4

).
T

h
e

sa
m

e
re

a
so

n
in

g
a
p

p
li
es

fo
r

th
e

m
o
d

el
s

ru
n

fo
r

th
e

o
th

er
ta

x
y
ea

rs
.

N
o
te

th
a
t

w
e

o
n

ly
re

p
o
rt

re
su

lt
s

fo
r

th
e

ta
x

y
ea

rs
fr

o
m

2
0
1
1

o
n
w

a
rd

s
a
s

a
ti

n
y

fr
a
ct

io
n

o
f

ex
te

n
si

v
e-

m
a
rg

in
ev

a
d

er
s

id
en

ti
fi

ed
in

th
e

2
0
1
4

co
m

p
a
ri

so
n

su
b

m
it

te
d

ta
x

re
tu

rn
s

w
it

h
a

p
o
si

ti
v
e

ta
x
a
b

le
in

co
m

e
in

2
0
0
9

a
n

d
2
0
1
0
.

44



Taxable income (in Rand)

M
ar

gi
n
al

T
ax

R
at

e

70, 700 365, 000 550, 000

10%

20%

30%

Figure A1: SBC-Tax Schedule in 2015
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