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Abstract: Enterprises face significant growth and survival challenges in highly competitive markets.
Many companies fail to meet their tax obligations, which deprives society of essential resources
and often results in tax penalties. This article examines whether companies that receive tax fines
for evasion have a longer or shorter life expectancy compared to those that consistently comply
with tax regulations. To analyze survival rates, the Kaplan—-Meier estimator and Cox regression
model were applied, considering factors such company size, sector, location, and tax evasion fines.
The study included data from 11,297 firms established in 2017, in Rio Grande do Sul, Brazil. The
findings indicate that companies fined for tax evasion had a higher survival rate (69%) compared
to those without fines (38%) by 2023. This suggests that fines might serve as a corrective measure,
helping companies realign and improve their chances of survival. Additionally, the study shows
that medium-sized enterprises face significant challenges, possibly due to exceeding the limits of a
simplified tax regime. This study highlights the importance of continued research across different
regions and countries to validate these findings and enhance tax administration strategies.

Keywords: tax evasion (H26); semiparametric and nonparametric methods (C14); business economics
(M21); development planning and policy (O20); Brazil

1. Introduction

Entrepreneurs typically launch their companies with the expectation of achieving
growth and profitability. They are driven by various factors, including demonstrating their
abilities and validating their ideas. However, when these expectations are not met, and
daily challenges persist alongside ongoing losses, closing the business becomes a likely
outcome, particularly during times of crisis. It is expected that fines for tax evasion serve
as a warning to correct course. Tax evasion fines are intended to serve as a corrective
measure, promoting fair competition in the market and ensuring that revenue is collected
for its intended societal purpose. Tax evasion remains a significant issue in both developing
and developed countries (Buehn and Schneider 2016; Cebula and Feige 2012; Gamannossi
degl’Innocenti and Rablen 2020; Slemrod 2007; Costa et al. 2022).

Hanousek and Palda (2009) identified a positive correlation between production
efficiency and fiscal honesty, suggesting that the presence of an underground economy
and high tax rates could lead to inefficient producers crowding out efficient ones, despite
companies feeling threatened by tax-evading competitors. Porter (2012) argues that not
all economic sectors are equally attractive in terms of profitability and the factors that
influence it, which is a critical consideration for survival analysis. Sectors with small
margins require a high level of efficiency. According to Mazzucato and Kattel (2020), the
COVID-19 pandemic has posed unprecedented challenges for governments, from providing
support to citizens to assisting struggling businesses.

Studying tax evasion and corporate survival enables us to understand the impacts
of government action on the life cycle of companies, thus evaluating the effectiveness
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of regulation. It allows for the development of public policies that drive business and
economic development, greater compliance, and also greater revenue for the state.

This article examines the survival rates of companies registered with the Finance
Secretariat of the State of Rio Grande do Sul (RS). The objective is to measure the survival
of companies established in 2017, tracking their performance from 2017 to 2023. The data
obtained are officially from the State Revenue Agency, which provides official information
that enables the monitoring of these companies throughout the study period. The analysis
focuses on differences in survival based on size, sector, region, and fines, with particular
attention to whether companies fined by tax authorities have different survival rates com-
pared to those not fined. To achieve this, the Kaplan-Meier technique, the Cox procedure,
and Propensity Score Matching were employed. In addition to this introduction, this article
is structured as follows: Section 2 outlines the evolution of the tax administration. Section 3
presents a review of the literature on tax evasion and empirical studies of survival analysis.
Section 4 details the methodological procedures used in the study. Section 5 presents and
analyzes the results. Finally, the concluding section summarizes the study’s findings.

2. The Evolution of Rio Grande Do Sul Tax Administration

The tax administration of Rio Grande do Sul (RS) has a longstanding and effective
tradition of adopting digital solutions to ensure tax compliance. Over time, the RS tax
administration has shifted towards a more citizen-centric model, reserving punitive action
as a last resort. In a study on the factors influencing tax compliance, Alm (2019) suggests
that a combination of approaches—including enforcement, a service-oriented paradigm,
and a trust-based paradigm—are all critical to motivating compliance and should be further
enhanced. Aberbach and Christensen (2007) observe that, despite the seeming contradiction
between the traditional control-based tax systems and newer, customer-friendly approaches,
many tax agencies have become increasingly oriented toward customer service in recent
decades. Bird (2010) highlights that there is no one-size-fits-all formula that guarantees
superior tax administration.

Countries exhibit a wide range of levels of tax compliance, which reflects the effec-
tiveness of their tax administrations, the attitudes of taxpayers, and their government
legitimacy. For Bird (2010), the ideal strategy would include rewards for those who comply
and penalties for those who do not. According to Yu et al. (2017) and Kumar et al. (2023),
the digital divide is one of the most critical issues to the adoption of new technologies.

Therefore, offering simplified and accessible obligations, along with guidance and
reminders through various platforms, is essential to increase levels of voluntary compliance.
In other words, maintaining close contact with taxpayers is essential.

The foundation of the tax compliance pyramid is composed of taxpayers who want
to meet their obligations but require maximum assistance. This group requires maximum
assistance, which should be provided through a variety of services and channels (Inter-
American Center of Tax Administrations—CIAT 2020). In the light of these trends and the
supporting literature, the RS tax administration has adopted a new model, illustrated in
Figure 1.

Companies face significant growth and survival challenges in highly competitive
markets. Due to various factors, they often fail to meet their tax obligations, depriving
society of essential resources, which eventually leads to tax penalties. In response, tax
administrations have adopted more taxpayer-friendly approaches. In recent years, several
initiatives have been implemented by the RS tax administration. One key transformation
was the creation of Shared Services Centers (CSCs), which focus on billing, inspection, and
citizen relations.

It is also important to highlight four programs: Develop RS, Cooperative Compliance,
tax education, and asset recovery (CIRA). Develop RS interacts with various economic
sectors to assess the context, proactively, based on economic—fiscal indicators. It aims to
enhance public policies and strategies that boost the state economy and tax collection.
The Cooperative Compliance program uses a tax intelligence system that ensures legal
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certainty for taxpayers through agreed parameters with economic sectors, reducing tax

risks and disputes.
‘
‘ o

Follow-up

Bring taxpayer to the base

Tax Administration
Use the full force of Law
Deter by detection
Assist to comply

Make it easy

Figure 1. Model adopted for RS tax administration. Source: prepared by the authors. (OECD 2004).

base

The tax education program has registered 3.5 million citizens and incentivizes them to
request electronic invoices using their tax number, granting access to prizes and partial tax
refunds. This program encompasses a range of initiatives, notably the launch of the Menor
Prego Brasil in late 2019. This digital tool became crucial during the COVID-19 pandemic,
allowing citizens to find nearby products at lower prices, reducing the need for in-person
visits, and thereby lowering the risk of contagion (Tonetto et al. 2023b). Two additional
programs were implemented at the end of 2021. Devolve-ICMS seeks to return part or
all of the consumption tax to lower-income individuals, aiming to eliminate or mitigate
the regressive nature of consumption tax (Tonetto et al. 2023a). Receita Certa—a cashback
program, is conditioned on revenue growth in commerce activity (Tonetto et al. 2024a).
These initiatives not only help curb tax evasion but also enhance state revenue, allowing
for improved public services.

To further strengthen enforcement, the CIRA, which consisted of an Interinstitutional
Asset Recovery Committee, was established. This committee integrates the tax administra-
tion with the State Attorney General’s Office and the Public Ministry. It aims to develop
joint activities to combat tax fraud and unfair competition, with a focus on asset recovery
and holding offenders administratively, civilly, and criminally liable.

3. The Tax Evasion Literature

According to Abdixhiku et al. (2017), tax evasion is driven by both firm-level and
institutional-level variables. Firms with low trust in government and higher compliance
costs are more prone to tax evasion. Their study found that firms less visible to tax
authorities are more likely to engage in such behavior. Similarly, Ahmadi et al. (2014)
studied the effect of tax strategy on tax evasion in the province of Zanjan, Iran. The study
designed a questionnaire to study the effects of the following variables: the promotion of
tax culture, the lack of belief in tax payment consequences, the filing of false tax statements,
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tax exemptions, and the general culture of the community. The results revealed a positive
and meaningful relationship between tax evasion and the variables. Baumann and Friehe
(2010) demonstrate that a firm’'s level of activity is determined by its investment, which is
affected by tax evasion considerations, thus creating an indirect relationship between firm
size and evasion. Given this, the act of deterring tax evasion has other effects in addition to
its direct effect on tax revenues. The authors emphasize that stricter tax enforcement may
have the undesirable consequence of reducing firm investment.

Alm (2012) argued that beyond standard enforcement policies, tax administration
should incorporate strategies from both the service and trust paradigm to capture the
complexity of taxpayer behavior. Studies suggest compliance does not increase linearly,
and merely increases the probability of detection. Clotfelter (1983) suggested that tax rates
should be considered along with enforcement, tax simplicity, and information communi-
cation as valid instruments that can influence tax evasion. According to Cuff and Palda
(2003), a reduction in the tax base is an obvious social cost of tax evasion, but the cost of the
potential replacement in the market of efficient firms by less efficient firms that are better
able to evade taxes is less clear. The question remains whether this behavior stems from
current tax policies or firm characteristics; it is likely a combination of both.

Dufwenberg and Nordblom (2022) explored how moral concerns influence tax compli-
ance, finding that inspectors” moral concerns often surpass those of the taxpayers. Cebula
and Feige (2012) found significant non-compliance with the tax code and the federal income
tax evasion in the U.S. The authors discovered that between 18% and 23% of total reportable
income may not have been adequately reported to the IRS. Meanwhile, Buehn and Schnei-
der (2016) concluded that tax evasion is decreasing on average, but also individually in
38 OECD countries, between 1999 and 2010. The average size of tax evasion in 1999 was
3.6% of GDP and this value decreases less steadily to 2.5% or 2.8% of official GDP in the
years 2009 and 2010.

An article by Gamannossi degl’Innocenti and Rablen (2020) provided a theoretical
advancement by demonstrating a link between network centrality in a social network and
tax evasion. In a context in which tax authorities are investing in technology that seeks
to build social networks, it shows that information from the network can allow a better
prediction of revenue benefits in the case of carrying out an audit on a specific taxpayer.
For a tax authority that is unfamiliar with the use of the social network, the study reveals
strong initial revenue gains from acquiring relatively small amounts of information from
the network.

Dabla-Norris et al. (2019) emphasized that tax evasion negatively impacts a country’s
revenue and development, which often distorts competition. Their study portraying the
self-reported share of declared income as a proxy for tax evasion suggests that productivity
improvements could reduce tax evasion. According to Dabla-Norris et al. (2020), tax
compliance costs tend to be disproportionately higher for small and young businesses.
The authors examined how tax administration quality affects firm performance, showing
that a better tax administration helps level the playing field between small and large
firms. They build a tax administration quality index based on information from the
tax administration diagnostic assessment tool, where the results show that better tax
administration mitigates the productivity disparity of small and young companies in
relation to larger and older companies.

Elffers et al. (1987) conducted a survey on tax evasion behavior in the Netherlands and
found no significant correlation between scores and self-reports of tax evasion behavior.
The results were rather disappointing as the self-reports were obtained under conditions
that should have maximized their veracity. An additional analysis indicated that attitudes,
norms, and personality variables are correlated with admitted tax evasion and actual
behavior patterns. Almunia and Lopez-Rodriguez (2018) analyze the behavior of large
companies in Spain with revenues greater than EUR 6 million. The results indicate that
companies strategically remain below this threshold to avoid stricter tax inspections. They
suggest there could be substantial gains from extending tighter tax monitoring to smaller
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companies. Bérgolo et al. (2017), seeking to understand how companies react to audits,
conducted a large-scale experiment with Uruguay’s tax authority, where 20,440 letters were
sent to small and medium-sized companies. The authors found that providing information
about audits has significant effects on tax compliance. They indicate that this is due to
an alternative risk model based on sentiment, where messages about audits generate fear
and reduce the probability of neglect. A study by Harju et al. (2024) on tax audits and
tax returns in Finland points to an immediate and persistent increase in profits reported
by audited companies compared to non-audited companies. The authors also found that
labor costs also increased, suggesting a general underreporting of operations. They also
highlight the increased likelihood of bankruptcy of non-compliant companies after audits.

Kaplanoglou and Rapanos (2015) explore the determinants of voluntary and manda-
tory tax compliance among Greeks, which varied based on the level of trust individuals
place in the government and the authority of tax institutions. The study shows that trust
enhances voluntary compliance while power results in forced compliance. Interestingly,
in conditions of high trust, the power of tax authorities does not increase voluntary com-
pliance and can even reduce it when trust is low. In these cases, power might be seen
as illegitimate, especially in the post-crisis period, which eroded trust in institutions and
undermined the trust paradigm as a whole. This highlights the delicate balance between
trust and authority in shaping tax behavior, suggesting that tax administrations must focus
on building trust to enhance voluntary compliance, especially after periods of crisis.

Kahneman and Tversky (1979), in their critique of the utility theory, introduced the
prospect theory, which explains how individuals make decisions under risk and uncer-
tainty, where people undervalue probable outcomes in favor of certain ones. This leads
to risk aversion in situations involving potential gains and risk-seeking behavior when
facing certain losses. Costa et al. (2022) analyzed how decision-making can influence the
effectiveness of behavioral interventions to increase tax compliance. They concluded that
applying behavioral economics can effectively improve tax compliance.

According to Fehr et al. (2015), awareness or knowledge of how one’s behavior affects
others can significantly influence decision-making. However, evidence suggests that people
often have little or no knowledge of whether their actions positively or negatively impact
society. Economic incentives can affect willingness when individuals are aware of the issue
but are unwilling to change. Positive or negative incentives can be an effective tool in
addressing this situation, as demonstrated by offering amnesty to tax offenders in exchange
for delayed compliance. Marchese (2009) examined the effects of monetary incentives on tax
evasion within competitive markets. Initiatives encouraging consumers to act as auditors
can increase the perceived risk of audits. However, the author cautions that, depending on
market dynamics, this could lead to “market revenge” through price increases.

According to Slemrod (2007), variations in compliance with duty and honesty can
explain part of the heterogeneity in evasion between individuals. The author highlights
deterrence as a powerful factor influencing evasion decisions, considering significant
differences in compliance rates between taxable items, which closely correlate with detec-
tion rates.

Skinner and Slemrod (1985) examined several economic aspects of tax evasion and
policies to improve tax compliance. They argued that the costs of tax evasion include
violations of horizontal equity, vertical equity, and efficiency. The tax authorities have
several options to address this, including enforcement changes, penalties, tax simplification,
and reduced marginal rates. While increases in enforcement can generate more revenue, it
also comes at a substantial cost. Raising penalties may create inequities between those who
are caught and those who evade detection. The authors advocate for tax simplification as a
way to reduce loopholes that are breeding grounds for tax evasion. Sandmo (2005) explores
the challenges in developing optimal taxation models in the presence of tax evasion. He
identifies indirect tax evasion as a potential issue, especially in the sale of final goods
and services to consumers. The tax evasion decision may be influenced by a taxpayer’s
perceptions of the behavior of others. When tax evasion becomes more widespread, it may
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be seen as more socially acceptable, lowering the perceived risk of detection. This is a
good reason to try to control dropout. Relaxing policy measures in this area could trigger
mechanisms that lead to a much lower level of tax compliance schemes.

Yamen et al. (2023) investigate the impact of digitalization on tax evasion and examine
how corruption moderates this relationship. The findings show a negative and significant
relationship between tax evasion and the digitalization of businesses and people, with
digitalization proving highly effective in reducing tax evasion, particularly in low-income
countries and countries with high levels of corruption. According to the author, investing
in technology can increase tax revenues and enhance government efficiency in resource allo-
cation. Pyle (1991) examines two key questions in the literature. Firstly, why do individuals
avoid their tax obligations, and secondly, what policies should governments implement
to reduce or eliminate evasion? The author highlights the high costs of combating tax
evasion and concludes that many studies contain significant flaws. Given the difficulty in
determining a socially optimal level of evasion, Pyle suggests that governments are likely to
adopt suboptimal policies aimed at curbing tax evasion. Yet, there remains a considerable
debate over the creation of effective policies in this area.

Empirical Survival Case Studies

According to Instituto Brasileiro de Geografia e Estatistica—IBGE (2023), an analysis of
company survival from 2017 to 2021 revealed that for companies created in 2016, the overall
survival rate was 78.0% after one year of operation (2017) and it fell to 43.0% after five years
(2021). They found a direct relationship between size and survival; that is, the larger the
size of the entity, the higher the survival rate. The survival rate of the smallest companies
was 38.0%, followed by 53.8% for medium companies, and 69.4% for bigger companies.

An OECD (2015) study underscores the challenges small and medium-sized enter-
prises face in securing financing, and the tax system plays a dual role, sometimes supporting
and sometimes hindering these enterprises. Furthermore, it highlights that there is a ten-
dency for debt to the detriment of social capital. According to the OECD (2015), younger
companies have a higher failure rate than older ones, with over half of companies failing
by their fifth year. A study by Resende et al. (2016) highlights the positive role played by
company size in survival and the negative influence exerted by the minimum efficiency
scale and the suboptimal scale. A study by Conceicao et al. (2018) identified that compa-
nies created in 2007 and opting for Simples Nacional had a 30% lower chance of survival
compared to non-opting companies. A study by Rodas Céspedes et al. (2020) on company
survival rates in RS from the period 2007-2013 showed higher survival rates in compa-
nies with more employees. In this study, smaller companies had the lowest survival rate,
equivalent to 34% in year 7. Mata and Portugal (1994) found that in Portuguese industrial
companies, one-fifth of companies closed during their first year, and only 50% survived for
four years or more.

Audretsch and Mahmood (1995) argued that specific establishment characteristics
influence risk exposure, and the ownership structure can substantially shape a company’s
probability of survival. According to Agarwal and Audretsch (2001), the relationship
between company size and the probability of survival is shaped by technology and the
industry’s life cycle stage. Tonetto et al. (2024b) applied a survival analysis for small
businesses during the COVID-19 pandemic in Rio Grande do Sul, Brazil. The authors
highlight a relation between size and survival for small businesses in the simplified tax
system, with higher resilience in companies with higher annual revenues. However,
survival rates were worse in the metropolitan areas; de Cezaro Eberhardt and Fochezatto
(2024) highlighted that being located in a metropolitan region increases the chance of
overcoming crises by 95%. Metropolitan areas demonstrated better resilience during
the 2008 global financial crisis, particularly in job recovery, likely due to economies of
agglomerations and better infrastructure.
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4. Methods

Survival analysis is one of the most commonly applied statistical techniques, particu-
larly the Kaplan-Meier estimator (Kaplan and Meier 1958), and is often used in conjunction
with the Cox model (Cox 1972). The response variable in survival analysis is the time until
the occurrence of an event of interest, referred to as the “failure time,” which in this context
is the closure of a company. Colosimo and Giolo (2021) state that survival analysis aims
to determine the probability of survival and the risk of closure of a group of companies,
with time and other known factors as covariates serving as determinants. According to
Carvalho et al. (2011), survival analysis is particularly used for addressing cases where the
event’s likelihood is not constant over time.

The main characteristic of the database is the presence of censorship, which in this case
refers to companies that survived. Without censored data, other statistical techniques, such
as regression analysis, could be applied. However, the Kaplan-Meier method has limita-
tions when working with small samples, competitive censorship, or long-term projections.
Additionally, it does not account for covariates, which is why the Cox model is often used
in combination. Govindarajulu and D’Agostino (2020) point out that the assumption that
censorship must be independent of the real time of the event has often been underestimated
in survival analyses. The author highlights the evolution that the Cox model brought with
semiparametric analysis.

In this study, we aim to investigate the extent to which fines for tax evasion in RS
have impacted the survival of companies over the past seven years. The data for this
analysis were sourced from the Revenue Agency of RS, covering the period from 2017
to 2023. Our focus is on companies established in 2017 and registered in the RS state
system. It is important to note that the Brazilian economy underwent a unique crisis in
2015 and 2016, characterized by high inflation (exceeding 10%) and a recession, which was
linked to a political crisis culminating in the impeachment of the president. Economic
recovery began in 2017, and by 2018, the macroeconomic indicators showed improvement.
However, in 2020, the Brazilian economy faced the repercussions of the pandemic, leading
to logistical instability in the supply of products on both local and global scales, and
inflation re-emerged as a significant concern. To alleviate the economic impact, several
measures were implemented, including budgetary support for individuals and businesses,
the postponement of tax payments, and the suspension of active debt collection processes
and tax litigation.

Companies were categorized into three brackets based on their size. The first bracket
comprises the small businesses under simplified tax regulations. The second and third
bands consist of companies subject to standard tax regulations with medium-sized com-
panies defined as those with annual revenues below BRL 20 million, while large-sized
companies have annual revenues above this threshold. Additionally, economic activities
were classified according to the National Classification of Economic Activities (CNAE), and
condensed into six primary sectors.

The main analysis focuses on companies fined for undeclared taxes compared to those
not fined. Companies that report the correct amount of the obligation, but for some reason
did not make the payment on the correct date, are not considered evaders. According to
Alm (2019), “tax evasion” consists of illegal and intentional actions taken by individuals to
reduce their legally due tax obligations.

The fined companies are 1027 in a sample of 23,796. Using Propensity Score Matching
with a ratio of 1 to 10, we reduce distance by factors like size, sector, and region. Thus, we
kept 11,297 companies to analyze (Table 1).

Furthermore, we analyzed survival by geographic location. The state of Rio Grande
do Sul is divided into nine functional regions (Estado do Rio Grande do Sul 2011). The
study also uses Cox’s semiparametric technique, with the purpose of testing the effect of
size, sector of activity, and region.
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Table 1. Control and treated groups.

Control Treated Total

All 22,949 1027 23,976
Matched PSM 10,270 1027 11,297
Unmatched 12,679 0 12,679

Source: Compiled by the authors.

The survival function is defined as the probability of an observation not failing until

a certain time t, that is, the probability of an observation surviving time t. This is written
as follows:

S(t)=P(T>1t)=1—F(t) (1)

where S(t) is the survival function; t is the non-negative random variable; and T is the
maximum time that t can reach. The cumulative distribution function is defined as the
probability of an observation not surviving time t, i.e.,

F(t) =1 — S(t) )

The survival function is equal to 1 at the beginning of the period, and as time passes, it
tends to decrease or remain constant. The failure rate function A(t) is useful for describing
the lifetime distribution of companies, as it describes the way in which the instantaneous
failure rate changes over time.

A(t) = S(t) — S (t +At) At S(t) 3

The increasing nature of the function indicates that the company’s failure rate rises
over time. In total, this study analyzed 9350 companies, with an event occurring in 5403
(58%); 3947 companies were censored (42%).

Survival analysis refers to the probability of a company surviving after a certain
time; if formulated by risk analysis, it refers to the risk of a company closing after having
survived a certain period (Carvalho et al. 2011). The risk function can be obtained from the
survival function: (1)

H(t) = S() (4)

The estimation is performed using the maximum likelihood method. For Kaplan—
Meier, the probability of survival at moment tj is estimated by the number of survivors at
that moment, [R(tj) — AN(tj)], divided by the number of establishments at risk up to that
moment R(t):

A R(t;) —AN(t,
Skm(t) = HR("])(t])R(t)(t]) = Hl—
j

]itjgt ]itjgt

AN(t;)
R(t))

(5)

The function can be represented according to strata originating from the classification
of covariates, thus being able to evaluate the survival of subgroups, which may present
important variations. The Log-rank hypothesis test is used to evaluate these subgroups.
The null hypothesis is that the risk is the same for each extract.

To estimate the effects of covariates, Cox modeling is used. This model adopts pro-
portional risks, that is, the risk of closing a company does not vary over time in relation
to another company. The Cox model estimates proportional failure rates according to
Equation (6).

a(X) = &0 (1) exp {X'B} (6)

The vector X with p is a covariate, the vector 3 with p is an unknown parameter,
and «(X) is the failure rate function. This can be tested by a graphical approach or by the
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Schoenfeld Residuals Test (Schoenfeld 1982). The variables used in this model are described

in Table 2.

Table 2. Variables used in the study.

Acronyms Description Minimum Maximum Source
1D Anonymized 1 11,297 SEFAZ/RS
time Time to event 1 7 SEFAZ /RS
status 0 = censured, 1 = event 0 1 SEFAZ/RS
region Functional region 1 9 SPGG/RS
size Small, medium, large 1 3 SEFAZ /RS
sector Sector of activity 1 6 IBGE
AL 0 =no, 1 = notified evasion 0 1 SEFAZ/RS
Al_mode 0 = not fined, 2 = evasion not declared, 3 = formal, 7 = transit 0 7 SEFAZ /RS
IntALS1 Interaction AL and size small 0 1 SEFAZ/RS
IntALS2 Interaction AL and size medium 0 1 SEFAZ/RS
IntALS3 Interaction AL and size large 0 1 SEFAZ/RS
Habitual No/yes 0 2 SEFAZ/RS
Fine100k Fine of BRL 100 thousand or more 0 1 SEFAZ /RS
TTFFE Time to first fine of evasion 0 7 SEFAZ/RS
PMCRS Retail sales volume index in December /RS 114.8 126.5 IBGE
IntRate Average year Interest rate goal in Brazilian economy 3.02 13.42 BCB
Av_Unemployment Average of unemployment rate in the year 8.04 13.5 BCB

Source: Prepared by the authors. Note: AL means “Auto de lancamento”; it is an official document that constitutes
the tax credit and places the taxpayer as a debtor. Note2: Time 1 = 2017; 2 = 2018; 3 = 2019; 4 = 2020; 5 = 2021;
6 =2022; 7 = 2023. Functional region 1 = Metropolitan, Jacui Delta, Sinos; 2 = Taquari and Rio Pardo Valleys;
3 = Mountains; 4 = North Coast; 5 = South; 6 = Campaign and West Frontier; 7 = Missions, Northwest Frontier;
8 = Central, Middle, and High Uruguay; 9 = Northeast, North, and Production. Sector 1 = agriculture, livestock,
and forestry; 2 = processing industries; 3 = construction; 4 = business, motor vehicle repair; 5 = financial
intermediation, insurance, and pension; 6 = education and health, and others.

Table 3 shows the numbers of companies fined for different types of tax irregularity,
and by size. The formal irregularity generally arises from failure to send information that
is not directly related to the payment of taxes. This fine is not considered in this study as
evasion. The fine for the non-declaration of taxes is always based on a previous audit that
determined the situation and notified the taxpayer for payment or dispute. The transit fine
is for transporting goods without the corresponding tax document. It is considered in this
study as evasion together with the previous one.

Table 3. Number of firms by irregularity and value average fine in BRL.

. Small . . . . Average Value
Type of Irregularity Size-Simples Medium Size Large Size Total Evasion of Fine
Formal 192 970 17 1179 370591
Tax not declared 64 254 45 363 363 1,265,492.82
Transit without tax invoice 287 340 37 664 664 10,679.26
Total 543 1564 99 2206 1027

Source: Compiled by the authors. Note: The value average is based on the maximum value of fines for each
firm, because some firms have more than one fine. The small size is made up of companies under the simplified
taxation regime (Simples).

5. Results and Discussion

The global analysis represented in Figure 2a shows the survival percentage year by
year, since 2017. In 2023, only 41% of firms were operating. The companies were separated
in terms of size into large ones with revenues exceeding BRL 20 million per year (around
USD 4 million), medium ones with annual revenues less than BRL 20 million, and the small
ones included in the simplified tax regime covers up to BRL 4.8 million per year (about
USD 960 thousand). Some medium-sized companies could probably have opted for the
simplified regime but did not.
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Figure 2. Kaplan-Meier survival curve, by size of business in RS, 2017-2023. Source: Compiled by
the authors.

Figure 2b shows that the largest companies, with revenues equal to or above BRL
20 million, have the highest survival rate (79%). The smallest companies, under the
simplified tax system, have a survival rate in the last year of 52%. The medium companies
are the most affected, with only 34% surviving to year 7. This result contradicts the idea of
a linear and positive relationship between size and survival.

Analyzing the first quartile of companies that close their activities, we can see that this
occurs in the second year for size 2, and in the third year for size 1 companies. The figure
shows the greater resilience of the largest companies.

The analysis by sectors of economic activity (Figure 3) shows a standard survival
in four sectors below 40%, and a better rate in processing industries (46%) and agricul-
ture (60%).

Figure 4 is a comparison of companies fined for taxes that were not declared by the
tax administration and companies that were not fined. The companies fined only have
fines that represent evasion, even in cases that occurred in truck transit. The failure in
formal obligations is not included. The survival curve shows an astonishing result, where
the fined companies have a survival rate of 69%, which is way better than companies that
were not fined; companies that were not fined have survived at a rate of just 38% in the 7th
year. This result suggests that fiscal action serves as a warning to correct course. Regarding
the interaction of sizes and fine, it is important to highlight that the effect of fines in small
and large companies is much bigger than in the medium ones. In relation to the type of
fine, the survival of companies with a formal fine is similar to companies that were not
fined. This often indicates merely bureaucratic errors in the company’s accounting and tax
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management. However, the companies fined in transit had a better survival rate (74%) than
the ones caught in audit procedures (60%).

The interactions between the variables size and fine (AL) show a greater survival rate
for companies that were fined, which is almost the double for small (S1 = 82%) and large
(S3 = 87%) companies. The medium size has a smaller effect (Table A1).

Figure 5 shows that the habitual evaders, i.e., companies with two or more fines
that are considered evasions (not declared or in transit), have a better survival rate (58%)
compared with companies without habitual evasions (40%). Surprisingly, the ones fined
with the heaviest fines have a better survival rate (66%).

Regarding the time when the fine occurs, Table 4 shows the number of evasions of
fines by year and by type. The first year, when a company just opened (2017), and the
fourth year (2020), when COVID-19 starts, were the years with less fines, as expected. The
year 2020 had several moments of lockdowns, so the inspection of taxes in transit was
restricted. This table is important as it shows that the audit procedures keep a reasonable
proportion by year. The survival rate for companies fined in the first year is 65%, falling
sharply in the second and third years (47%, 53%), and rising steadily after. Companies
fined only in the last year had the best survival rate, probably due to their maturity.

0.8

overall survival

041
0 2 4 6
years

sector=1 — sector=3 — sector=5

sector=2 — sector=4 — sector=6
Sectors/Time 1 2 3 4 5 6 7
1-Agriculture, livestock, forestry 85.0% 80.0% 75.0% 65.0% 60.0%
2-Processing industries 94.4% 80.1% 69.8% 625% 59.9% 54.1% 46.0%
3-Construction 90.8% 734% 56.0% 51.4% 49.5% 43.1% 33.9%
4-Business, motor vehicle repair 93.2% 76.6% 64.7% 56.5% 53.2% 48.9% 39.4%
5-Financial intermediation, insurance, pension 92.0% 68.0% 56.0% 52.0% 40.0% 28.0%
6-Education and health, and others 97.8% 80.0% 73.3% 60.0% 57.8% 51.1% 33.3%

Figure 3. Kaplan-Meier survival curve, by activity sector, 2017-2023. Source: Compiled by
the authors.
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Figure 5. Kaplan—-Meier survival curve for habitual evaders and fined over BRL 100 thousand. Source:
Compiled by the authors. Note: Fine 100 K = 1 are firms that are fined but below BRL 100,000.00.
FINE100K = 2 are firms that are fined BRL 100,000.00 or above.

Table 4. Time to first fine of evasion.

Time to Fine (Years) Not Declare In Transit Evasion Survival Rate 7th Year
1 21 48 69 65%
2 65 123 188 47%
3 54 130 184 53%
4 20 45 65 71%
5 65 91 156 75%
6 82 123 205 82%
7 56 104 160 93%
Total 363 664 1027

Source: Compiled by the authors.

All the Log-rank tests validate the results presented. Unlike the Kaplan—-Meier proce-
dure, where the time variable determines the survival and/or risk of survival of establish-
ments, the Cox model assesses the risk of closure based on the influence of one or more
explanatory variables. In this case, these variables include the small size companies, tax
fines, its regional location, and its economic activity. The selection of these three variables
is based on the literature, similar empirical studies, tests validations, and depends on the
availability of information.

Figure 6 highlights the agriculture sector, the metropolitan region, and small com-
panies that were not fined, which serves as the reference group. The construction and
financial intermediation and insurance and pension sectors are significant, with increases
in the probability of an event of 119% and 182%, respectively. The region analysis shows
that all regions are significant, and the metropolitan area has a better performance. Region
9, which represent the Northeast, North, and Production, has a reduction in the probability
of a firm closing their doors of 36%. The other regions have a reduced probability of 25%
on average. The smallest companies that are fined for evasion have a better position too.
The probability of an event is reduced in 79% in relation to other companies.

Table 5 presents the risk proportionality test, whose null hypothesis admits the pro-
portionality of risks between establishments as time increases. Of the three variables tested,
region, sector of economic activity, and interaction of small companies with fines confirm
the proportional risk.
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Figure 6. Forest graph by all variables. Source: Compiled by the authors. Note: Signif. codes:
*p <0.05,** p <0.01, ** p < 0.001.

Table 5. Proportionality risk test in Cox regression.

Variables chisq df p
sector 41 5 0.54
region 8.78 8 0.36

IntALS1 1.11 1 0.29

GLOBAL 13.85 14 0.46

Source: Compiled by the authors.

According to Greiner (1998), companies progress through several stages of challenges
or crises as they grow, developing a model based on the maturity and size of the organi-
zation. He identifies five main dimensions of this growth process: the age and size of an
organization, its stages of evolution and revolution, and the growth rate of its industry.
Greiner posits that companies that survive a crisis typically undergo four to eight years of
continuous growth without major economic setbacks.

Eisenhardt and Martin (2000) conclude that long-term competitive advantage lies
in resource configurations rather than dynamic capabilities. According to di Petta et al.
(2018), in the Resource-Based View (RBV) theory, the objective of managers is to explore
the productive resources controlled by the company. Coase (1937) argues that companies
emerge and grow by organizing production in a way that minimizes transaction costs.
The firm will continue to grow as long as it does not exceed the costs of conducting
transactions in the market or with another firm. According to Churchill and Lewis (1983),
many companies remain in the survival phase for some time, achieving reasonable returns
before eventually closing down when the owner gives up or retires.

Regarding the findings on survival rates, companies that were fined for tax evasion
showed better survival rates compared to those that were not fined. This suggests that the
tax administration model in Rio Grande do Sul is efficient, as it presents a survival rate of
69%, significantly higher than the 38% for companies not fined. Thus, enforcement appears
to be aligned with voluntary compliance. Davidsson and Wiklund (2006) emphasize that
firm growth is a crucial for economic development, asserting that firms, unlike biological
individuals, can change and transform in numerous ways. The model proposed by Fehr
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et al. (2015) is suitable for guiding the evolution of tax compliance through education,
punishment, and reward, with the study indicating that punishment was effective.

For Cuff and Palda (2003), there was a question to be clarified, namely whether tax
evasion behavior results from current tax policies or from company characteristics, or both.
Our study confirms that this occurs in both cases, due to the results of the interaction
variable of evasion with small companies in the simplified taxation regime. Furthermore,
the same effect found by Almunia and Lopez-Rodriguez (2018) may be occurring in our
case study in RS, that is, many companies seek to remain below the revenue limit of
the simplified taxation regime to optimize their results. The results we found contradict
Harju et al.’s (2024) suggestion that there is a higher probability of bankruptcy for audited
companies.

Our study presents unexpected results regarding company size. The categorization
of smaller companies, followed by medium and large companies, did not demonstrate a
positive linear correlation with survival for companies in RS during the observed period.
The analysis suggests that the difficulties faced by medium-sized companies in Brazil may
stem from surpassing the limit of the simplified tax regime, the challenges posed by Greiner
model (delegation, coordination, etc.) in terms of growth, or a combination of both factors.
This indicates a need to modify the limits of simplified taxation and to facilitate a smoother
transition to higher revenue thresholds. Additionally, there is a pressing need for enhanced
support services for medium-sized companies.

6. Conclusions

This study aimed to determine whether companies fined for tax evasion have a longer
or shorter lifespan compared to those that comply with tax obligations. The Kaplan-Meier
estimator and Cox regression model were used to analyze the survival rates of companies
based on size, sector, and tax evasion fines. The variables used were company size (small,
medium, large), sector of activity, geographic location, and tax evasion fines. Data were
collected from the State Revenue Agency of Rio Grande do Sul, covering 11,297 companies
established in 2017.

The key findings indicate that the survival rate decreases over time, with a significant
drop in the early years and the first year of COVID-19. In 2023, 41% of the companies
survived, showing a decline from the initial 94% survival rate in 2017. Regarding company
size, the large companies (annual revenue > BRL 20 million) had the highest survival
rate (79% in 2023), as expected; small companies under the simplified tax system had a
survival rate of 52%, while medium-sized companies had the lowest survival rate (34%).
The finding contradicts the notion of a linear and positive relationship between size and
survival. Medium-sized companies face significant challenges, possibly due to exceeding
the simplified tax regime limits or management issues as per the Greiner growth model.
The relevance of the simplified tax regime option is confirmed in Conceicao et al. (2018).
However, the sector analysis shows that agriculture and industry sectors had higher
survival rates (60% and 46%, respectively). Regarding the fines, companies that were fined
have better survival rates (69%) compared to those that were not fined (38%). Fines in
the transit of goods present a major effect. The medium-sized companies that were fined
show a lower effect in survival rates. The companies that are habitually fined have a better
survival rate, and the highest fines also have the same effect.

The Cox analysis highlights that the metropolitan area has the worst survival rate. All
other regions present better chances of firm survival. Region 9, including the Northeast,
North, and Production, has a reduction in the probability of a firm closing of 36%, which
is the best location. The main subject of this research, the effects of tax evasion fines,
surprisingly, reveals that companies fined for tax evasion had higher survival rates. Small
companies fined for tax evasion show a 79% increase in the probability of survival. This
suggests that fines might act as a corrective measure, helping companies realign and
improve their chances of survival. It shows that tax fines do not tend to lead companies to
close their doors.
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The results emphasize the effectiveness of the tax compliance pyramid model in
improving corporate resilience, corroborating the importance of improving the tax author-
ities” relationship with the taxpayer. This study highlights the importance of continued
research across different regions and countries to validate these findings and improve tax
administration strategies. Futures lines of research should explore the effects noticed in
medium-sized companies, which perhaps come from the stage of company growth, or
the tax regime applied, or even of the structure of governance, familiar or not. Another
necessary line of research is to verify whether companies are looking for ways to remain
below the simplified regime’s revenue limit of BRL 4.8 million, either by reporting less
revenue or by creating holding companies.

This research provides valuable insights into the relationship between tax compli-
ance and company survival, offering a robust foundation for future studies and pol-
icy development.
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Appendix A

Table Al. Survival rates by evasion, type of fine, and interaction of size and evasion.

Time 1 2 3 4 5 6 7
e AL =0 93% 76% 63% 55% 52% 47% 38%
vasion/iNo AL=1 99% 96% 90% 86% 84% 80% 69%
AL=0 93% 75% 63% 55% 52% 47% 38%
Tope of fine AL = 2 Evasion 99% 94% 87% 83% 80% 75% 60%
yp AL = 3 Formal Fine 98% 79% 65% 56% 54% 48% 34%
AL =7 Evasion in transit 99% 97% 91% 88% 86% 83% 74%
IntALS1 =0 93% 77% 65% 57% 54% 49% 39%
IntALS1 = 1 99% 96% 92% 90% 88% 86% 82%
Interaction IntALS2 = 0 93% 76% 65% 56% 53% 49% 40%
Size /Evasion IntALS2 = 1 99% 95% 87% 83% 79% 74% 59%
IntALS3 =0 93% 77% 66% 58% 54% 50% 40%
IntALS3 = 1 99% 98% 96% 87%

Source: Compiled by the authors.
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