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Abstract

IFRS 17 was issued in 2017 and had a mandatory adoption date of 1 January 2023. The adoption
in Brazil had a peculiarity: the Comissao de Valores Mobiliarios (CVM) authorized companies
to issue their quarterly financial statements under IFRS 4, the accounting standard applied
before IFRS 17, if they reissued their quarterly financial statements under IFRS 17 together
with their 2023 financial statements. Some public companies continued issuing their quarterly
financial statements under IFRS 4, while others issued them under IFRS 17. This rare natural
experiment generated two groups of companies: early and late adopters. Given the non-random
selection, firms within each group may have different characteristics that could influence their
decisions regarding IFRS 17 adoption. Therefore, it is worth understanding the implications of
adopting this new standard in the insurance sector. Based on the literature on accounting choice
and earnings management, this study examines how companies choose between standards and
the key changes promoted by IFRS 17 adoption. Considering these elements, we studied
whether companies choose a standard that makes their financial statements appear more
lucrative. We conducted clustering analysis and distribution tests. We concluded that there is
no evidence that earnings management was a relevant driver in the decision to disclose 2023
quarterly financial statements under IFRS 17 or IFRS 4. However, there is cautious evidence
that late adopters had lower earnings under IFRS 17 than under IFRS 4 in the second and third
quarters of 2023, suggesting they chose the standard that made their financial statements appear
more lucrative. This evidence must be carefully considered, given the small population.
However, it provides an initial insight into how insurance companies choose between standards
and how IFRS 17 may reduce their discretion over how their financial statements appear.

Keywords: IFRS 17; insurance sector; earnings management; natural experiment.
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1. Introduction

In 2017, the International Accounting Standards Board (IASB) issued IFRS 17
(International Financial Reporting Standards), which aimed to replace IFRS 4 and set out
principles for the recognition, measurement, presentation, and disclosure of insurance contracts.
In 2020, Amendments to IFRS 17 were issued to assist entities implementing the Standard,
which would be mandatorily adopted from 1 January 2023 (International Accounting Standards
Board [IASB], 2024). On 7 May 2021, the Comité de Pronunciamentos Contdbeis (CPC)
approved CPC 50, which is a document based on IFRS 17 and applicable to Brazilian
companies (Comité de Pronunciamentos Contabeis [CPC], 2021). The Comissdo de Valores
Mobiliarios (CVM) made the Standard mandatory for all public companies in Resolution n. 42,
applicable from 1 January 2023 (Comissdo de Valores Mobilidrios [CVM], 2021). However,
on 9 May 2023, the CVM Collegium unexpectedly decided to make quarterly reports optional
in 2023. Companies that opted to postpone IFRS 17 adoption would have to issue new quarterly
reports alongside the 2023 Financial Statements, according to CPC 50 (Comissdao de Valores
Mobiliarios [CVM], 2023). This unexpected change may be interpreted as a natural experiment.

After 15 May 2023, the deadline for public banking, insurance, and health companies
to publish their quarterly reports, six public companies had announced they would report under
IFRS 4, and eight had reported under IFRS 17. The six companies that reported under IFRS 4
should issue their 2023 quarterly reports alongside their annual financial statements, enabling
analysts and stakeholders to compare their IFRS 4 and IFRS 17 results. This unusual scenario
has two consequences: (i) companies could choose which standard to use for three trimesters,
having greater discretion in this period, but would be required to adopt a more rigid accounting
standard at the end of this period; (ii) these companies would have two financial statements for
the first three quarters of 2023, enabling comparison between the two standards.

This accounting choice may also be seen as a path to either perform or enable earnings
management. They may choose the accounting standard that is more favorable to their earnings
and financial indicators, or that offers greater discretion, favoring IFRS 4 because it is less rigid.

In general, the measurement of insurance contracts underwent significant changes under
IFRS 17. While IFRS 4 did not establish rigorous ways to measure insurance contracts, it did
require insurers to perform a liability adequacy test that considers current estimates of
contractual and related cash flows, with eventual inadequacies being recognized in profit or
loss; in case this test was not performed, the company should determine the amount of relevant
insurance liabilities less deferred acquisition costs and intangible assets, and whether the
amount described is less than what it would be required if IAS 37 was applied, recognizing the
difference in profit or loss if it is less (International Accounting Standards Board [IASB], 2004).
Insurance companies were also temporarily exempt from applying other IFRS (International
Accounting Standards Board [IASB], 2004).

IFRS 17 has more rules for insurance contracts measurement, starting with its
aggregation of contracts in groups, according to their certainty or probability of whether it is an
onerous contract or not, as well as being exposed to the same risks and being issued in the same
period (International Accounting Standards Board [[ASB], 2021).

In Brazil, the insurance sector is affected by the adoption of IFRS 17 and CVM
Collegium’s decisions. It is regulated by the Superintendéncia de Seguros Privados (SUSEP).
This sector includes insurance companies, premium savings bonds, open pension funds, and
reinsurance companies. (Superintendéncia de Seguros Privados [SUSEP], 2024b). The total
revenue of SUSEP-regulated companies in 2024 was BRL 436 billion, a 12.37% increase from
2023. The total revenue for SUSEP-regulated companies in 2023 was BRL 388 billion, 2 9.01%
increase from 2022, when it was BRL 356 billion (Superintendéncia de Seguros Privados
[SUSEP], 2024a), including both public and private insurance companies. The insurance
sector's revenue across all SUSEP-regulated companies accounted for 3.6% of Brazilian GDP.
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In this unique, seemingly unexplored scenario of an unexpected natural experiment, two
accounting standards are used simultaneously, enabling stakeholders to compare them and
study the specificities of companies’ accounting choices. The problem this study aims to
analyze is: When insurance companies are allowed to choose between different accounting
standards, how do they choose? Besides, how does a new standard impact financial statements,
especially in the case of IFRS 17? What are the observable characteristics that affect the choice
made by the insurance companies? By addressing these issues in the Brazilian context, this
study aims to examine how an accounting standard affects financial statements, particularly in
the insurance sector.

The objective of this study is to investigate whether companies that had to choose
between disclosing according to IFRS 17 or IFRS 4 did so to improve the appearance of their
financial statements. This implies some intermediate objectives. The first one is to investigate
whether earnings management might have played a role in this choice. The second is to
understand how discretion may affect the adoption of an accounting standard. The third is to
expand the literature on Brazilian insurance companies, especially regarding their accounting
practices. The fourth is to expand the literature on the adoption of accounting standards,
especially in developing countries.

The second section explores the relevant literature. Section 3 describes the data and
methodology. In Section 4, we present and describe the results. The fifth section presents the
final comments.

2. Theoretical framework and empirical evidence
2.1. Theoretical framework

The situation described in section 1 may be analyzed through the lenses of different
theoretical foundations. In this section, we present the positive accounting theory, the contract
theory, and the earnings management approach.

In the positive accounting theory, as outlined by Watts & Zimmerman (1990), the
primary interest is understanding how accountants and managers behave and interact, with
greater emphasis on accounting sociology than on accounting theory. Based on Dye & Sridhar's
(2008) analysis of investment in a flexible or a rigid standards regime, it is possible to affirm
that Brazilian insurance companies operate under somewhat flexible standards, as IFRS 4
granted them some discretion on many topics. Nevertheless, their approach is not entirely viable
for analyzing the IFRS 17 transition in Brazil, because the flexible standards regime is in effect
for only a short period, less than one year, with mandatory retroactive adoption thereafter.
Furthermore, flexible standards regimes perform best when the cost of accounting report
manipulation is high, as they deter firms from engaging in extensive manipulation.

As noted by Watts & Zimmerman (1990), Positive Accounting Theory intersects with
Contract Theory, particularly regarding accounting choices. Watts (1992) identifies that
accounting and accounting choices are essential in contractual and organizational arrangements
that may vary across firms. Lambert (2001) also points out that accounting is a valuable tool to
address agency problems, that is, conflicts of interest between a company’s shareholders, who
are called principals, and managers, who are called agents. Contract Theory explores the causes
of conflicts of interest, which are effort aversion, personal use of the company’s resources,
differing time horizons, and differing levels of risk aversion. It also analyzes the consequences
of these conflicts.

According to Lambert (2001), earnings management is a key theme in Contract Theory.
One way to identify earnings management is through specific accruals. McNichols (2000)
mentions that this approach was used to study banks and insurance companies, modeling
specific accruals individually. This enables greater insight into the impact of GAAP and
industry characteristics on earnings management, as well as a more precise estimate of the
relationship between accruals and explanatory factors. Nevertheless, some difficulties that
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demand some caution are that the accrual must reflect the exercise of discretion, the need for a
model for each specific accrual if the goal is to find the magnitude of earnings manipulation,
the need for more institutional knowledge and data, and the smaller number of firms eligible
for specific accruals that may limit the generalization of the findings.

In the insurance literature, claim loss reserve analysis is more commonly used, as it
allows ex post identification of under- or over-reserving, providing greater transparency into
the measurement of the discretionary accrual proxy and, therefore, limiting concerns about its
measurement error correlation with the partitioning variable.

2.2. Empirical evidence

The literature on IFRS adoption is extensive and examines impacts across multiple
dimensions. For example, Ismail (2013) analyzes the Malaysian case. The authors report
decreases in earnings management and in value relevance. Owais & Dahiyat (2021) studied the
readiness of Jordanian insurance companies to apply IFRS 17. Their conclusion sheds light on
the issues associated with new regulations. Insurers struggled to define the scope of IFRS 17,
assess its impact on financial reports, and develop monitoring methods for its implementation.
There were also challenges related to data, first-time implementation, systems, and
presentation. Similar findings about the IFRS 17 are reported by Basu & Grace (2022).
According to the researchers, Insurers should not face problems with adopting IFRS 17.
Nevertheless, the transition from an old standard to a new one, the cost of changing accounting
systems, and market uncertainty over changing financial statements that may make companies
appear less profitable are some hardships companies may face in adopting IFRS 17.

Kasznik (1999) examines earnings management. The main conclusion of his paper is
that positive discretionary accruals are used when earnings could fall short of forecasts;
nevertheless, there is no evidence that companies that underestimate earnings subsequently
lower them. The results indicate that earnings management is more prevalent in settings with
greater accounting flexibility. Irani & Oesch (2016) make an interesting contribution by
studying earnings management in a natural experiment. They found a relationship between
coverage and the type of earnings management, suggesting that companies with greater analyst
coverage tend to use real earnings management more.

Briefly, two studies are noteworthy for the Brazilian case. Curvello et al. (2018)
investigated evidence of earnings management in response to tax and regulatory demands, as
technical provisions affect income tax and solvency indicators. Their results indicated that some
managerial discretion is used to reduce income tax, improve solvency indicators, and practice
income smoothing. Rodrigues (2008) investigated how governmental regulation may influence
managerial decisions regarding earnings management. The author relates that companies tend
to manage technical provisions downwards when their solvency levels and income tax are low.
They tend to manage technical provisions upwards when their solvency levels and income tax
are high, indicating the regulation's impact on these decisions.

There is also another relevant line of research on this subject. A summary of these
articles is presented in Table 1. A common feature of these papers is the use of loss reserve
errors as the explained variable, considering its relation to other variables, such as financial
weaknesses (Petroni, 1992), profit and loss (Beaver et al., 2003), solvency-related indicators
(Gaver & Paterson, 2004), rate regulation indicators (Grace & Leverty, 2010), competition
(Che, 2019), turnover signals (Cheng et al., 2021), among others.

As explained in section 1, the analysis of natural experiments is one approach to explore
causal issues. Nevertheless, identification must be made cautiously, as Angrist & Pischke
(2009) explain that selection bias may arise and that self-selection or criteria-based selection
may lead to odd conclusions.
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Table 1 — Relevant literature on earnings management in the insurance sector
Authors Objective Data Methodology Results
(year)
Petroni  Investigate the impact of 1,334 American Pooled regression Financially weak and closely
(1992) accounting discretion on stock insurers in analysis (WLS) monitored insurers tend to bias
loss reserve estimations.  the 1979-1983 and annual downward loss-reserve
period. regressions. estimates.
Adiel Determine whether stock American stock Univariate Strong evidence for the use of
(1996) insurers utilize insurers in 1976- analysis, reinsurance in regulatory cost
reinsurance to manage 1990. 3,500 regression management and  weaker
regulatory costs and/or insurer-year obs. analysis. evidence for its use in tax
taxes. management.
Beaver  Examine the relationship American Distributional Companies  with  positive
et al. between loss reserve insurersin 1988- approach, pooled earnings significantly
(2003) management and 1997. 11,460 multivariate underestimate the loss reserve,
reported earnings, and firm-years. regression especially in public companies
how loss reserves vary analysis, and tests and healthy insurers, but when
by ownership form and of coefficient earnings are very high, they
financial condition. restrictions. overstate it.
Gaver Understand whether American stock Statistical analysis Loss reserve management is in
and insurers use accounting and mutual and pooled cross- place in companies to avoid
Paterson discretion to  meet insurersin 1988- sectional missing regulatory thresholds
(2004) solvency goals. 1993. 6,233  distribution and to postpone regulatory
firm-year obs. analysis. interventions.
Grace Investigate the impact of American stock OLS, quantile Insurers subject to strict rate
and rate  regulation on and mutual regression, and regulation tend to overestimate
Leverty insurers' accounting insurers in 1990- statistical loss reserves more frequently.
(2010) decisions. 1997. 6,800 analysis.
firm-year obs.
Che Examine the effect of 750 American Univariate More intense competition
(2019) market competition on insurers in 2001- analysis, leads to less conservative loss
loss-reserving practices.  2010. 5,332  multivariate reserve estimates.
insurer-year obs. analysis.
Cheng Investigate the 751 American Multivariate Incumbent CEOs in public
et al. relationship between insurers  with analysis (FGLS), insurers inflate earnings to
(2021).  earnings management 196 turnovers in univariate cover  up prior  poor
and forced CEO 1993-2006. analysis. performance.
turnover. 6,207  insurer-
year obs.

2.3.

Natural experiments have been used in accounting for a long time. Armstrong et al.
(2022) identified an increasing focus on causal inference, along with challenges and trade-offs.
They emphasize the need for theory in drawing causal inferences and for triangulating
inferences across multiple techniques and designs. The authors note that natural experiments in
accounting have been used to provide additional evidence for well-established ideas in
innovative settings. However, the study acknowledges that natural experiments face
implementation challenges, especially in identifying exogenous events that actually provide as-
if random variation, as confusion can arise in practice. It also helps establish whether the
parallel trends assumption, which is necessary for DiD models to be useful, indeed holds in a
given situation.

Hypotheses development
Building on Lambert's (2001) theoretical foundations, we aim to examine whether
earnings management practices have influenced companies’ decisions regarding the timing of
IFRS 17 adoption. The insights of Ismail et al. (2013) suggest that IFRS adoption may have
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negatively affected earnings management, at least in Malaysia. Dye & Sridhar (2008) also
imply that more restrictive standards hinder earnings management. IFRS 17 is more restrictive
than IFRS 4, as seen previously in section 2.2.1. They also imply that more restrictive standards
enable more comparison between similar companies. This resonates with Basu & Grace (2022),
who affirm that IFRS 17 will enable more international comparisons of insurance companies’
financial statements and enhance the relevance of modeling and forecasting in contract
measurement. Kasznik (1999) concludes that earnings management is more prevalent in
contexts with greater accounting flexibility, such as IFRS 4.

Considering the theoretical discussion, it is important to determine which approach to
earnings management best captures the connection between earnings management and IFRS 17
adoption. McNichols (2000) emphasizes the advantages of the technical provisions approach,
especially in insurance-sector studies, which are already common in this area, while noting
inconsistencies in the accrual-based approach. Her conclusions were considered by the
empirical literature examined, which frequently used a technical provisions approach (Beaver
et al., 2003; Che, 2019; Cheng et al., 2021; Curvello et al., 2018; Gaver & Paterson, 2004;
Grace & Leverty, 2010; Petroni, 1992; Rodrigues, 2008).

Gaver & Paterson (2004) explain that there is strong evidence that an insurance
company that practices earnings management in one year tends to do so in subsequent years to
avoid regulatory scrutiny. This, taken together with the relation between rigid accounting
standards and less earnings management, considering that IFRS 17 is a more rigid standard, and
knowing that technical provisions are a viable way to manage earnings in insurance companies,
the conclusions that can be drawn from the literature, as seen above, lead us to H1:

HI1: IFRS 17 late adopters have higher technical provisions and more earnings
management indicators in the periods before 2023 than early adopters.

As previously shown, there is evidence that one possible reason for companies to engage
in earnings management is to improve their financial performance (Beaver et al., 2003; Irani &
Oesch, 2016; Kasznik, 1999; Petroni, 1992). This notion, together with the idea above that [IFRS
17 may create more obstacles to earnings management and that companies may use earnings
management to enhance their financial performance, leads to H2:

H2: IFRS 17 late adopters experienced a greater negative impact on their 2023 earnings
than early adopters.

3. Methodological procedures
3.1. Data collection

The primary source is the CVM open data portal (Comissao de Valores Mobiliarios
[CVM], 2024), filtered by sector. The companies whose main activities are insurance, health,
banking, and financial services had their first-quarter financial statements (ended 31 March
2023, disclosed until 15 May 2023) analyzed to determine whether IFRS 17 had a material
impact. Fourteen companies disclosed some impact from IFRS 17 in their first-quarter financial
statements. These companies’ reports’ notes also explain whether they had applied IFRS 17 or
had postponed its application. Eight companies presented their results under IFRS 17. Six
companies have stated that they decided to present their first-quarter results according to IFRS
4; therefore, they have two quarterly reports for each quarter in 2023, one according to IFRS 4
and one according to IFRS 17, enabling comparisons to understand the impact of IFRS 17 on
insurance firms. Table 2 shows the companies in each group.

The data used from these public companies that own insurance companies were
earnings, total equity, and total assets. These data were collected for each 2023 quarter and for
2022 and 2023 on a consolidated basis. It is worth emphasizing that not all companies that
disclosed a material IFRS 17 effect on their financial statements were selected, for many
reasons. Banco do Brasil is BB Seguridade’s controller, and from this relation stems all IFRS
17 impact on Banco do Brasil; Banco Alfa de Investimento is related to Consorcio Alfa, as they
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own a subsidiary (Corumbal) from which stems all IFRS 17 impact on Banco Alfa; Alianca da
Babhia, that became private owned in January 2024, which made their data on IFRS 4 and IFRS
17 unavailable; Odontoprev and Hapvida were excluded because they only operate on health
insurance market, which implies that they have very different indicators from the other
companies, turning unviable any comparison between them and the other companies selected.
Some companies in the sample are related as controllers and controlled companies, or as owners
of the same companies, but to a degree that does not compromise any analysis, as they are not
the controllers of each other.

Table 2 — Companies considered in this sample according to their option towards IFRS 17

IFRS 4 (late adopters) IFRS 17 (early adopters)
Company Industry Company Industry
Caixa Seguridade Insurance Alfa Bank
IRB Insurance Banestes Bank
Porto Seguro Insurance BB Seguridade Insurance
Rede D’Or Insurance Bradesco Bank
Itat Bank

As for their subsidiaries, which operate in the insurance market and are directly
regulated by SUSEP, data on claim development, total assets, income, and technical provisions
were collected. The ten public companies analyzed are direct or indirect controllers of 30
insurance companies. Still, only 20 compose the sample, because nine of them do not disclose
a claims development explicative note, as they operate in the capitalization or pension funds
market exclusively, therefore, a claims development note is neither viable nor useful; and one
of them is too young to make loss reserve error calculation viable. It is important to emphasize
that all data is in accordance with IFRS 4, as SUSEP has not, to date, issued any guidance on
the adoption of IFRS 17, meaning that regulated companies must report their financial
statements to SUSEP under IFRS 4.

3.2. Data analysis

This subsection describes empirical procedures to test the hypotheses. A descriptive
study is conducted to evaluate whether the hypotheses are supported by evidence, given the
small population. The methods applied to data from public companies’ subsidiaries are the
Mann-Whitney U test, described in more detail in Section 3.2.1, and the Clustering analysis,
described in Section 3.2.2. Furthermore, in section 3.2.3, some distribution tests were conducted
on data from public companies in 2022 and 2023 to test H2.

3.2.1. Mann-Whitney U test

The Mann-Whitney U test is a nonparametric test for comparing two independent
samples, with the null hypothesis that the two distributions are identical. H1 will be tested by
comparing the loss reserve error for the two groups (late adopters and early adopters). It is worth
noting that the loss reserve error is calculated as shown in equation (9):

By = At ()

Where represents an i subsidiary company’s loss reserve error ina period of time ¢, ;,
represents an i subsidiary company’s loss reserve provisioned for events that happened in year
t, l;¢+4+3 represents the same i subsidiary company’s loss reserve remaining for events that
happened in year ¢ after three years, and represents a subsidiary i total assets in year ¢.

Loss reserve error is compared between the two groups for 2016 and 2020. This is
because the latest individual financial statements available on the SUSEP portal are for 2023,
which only allows analysis up to 2020 because of how the variable is constructed. Since the
test's null hypothesis is that the two samples follow the same distribution, rejecting it supports
HI.
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As for H2, ROA and ROE are compared between the two groups for 2023. ROA is
chosen as it represents earnings scaled by assets, keeping information on the same scale and
enabling comparison. Conversely, ROE is an indicator used mainly by managers and investors
to compare companies and evaluate performance.

3.2.2. Clustering analysis

Clustering analysis can be used to understand the structure of data. In this case,
understanding the data structure is crucial for determining whether characteristics unify late
adopters as a distinct group and early adopters as another, or whether this division is associated
with earnings management.

To test H1, five clustering analyses are performed, one for each year from 2016 to 2020,
using loss reserve error as the clustering criterion. The clustering technique used is Ward's
method, as it is more appropriate for combining clusters with a small number of observations
and tends to produce approximately equal-sized clusters (Hair Jr. et al., 2009). The Canberra
distance was used as a dissimilarity measurement. If the clusters resemble the late adopters and
early adopters groups, it corroborates HI. Also, non-hierarchical clustering was used,
employing the PAM technique, the Gower distance metric, and Principal Component Analysis
to visualize and interpret the data, considering loss reserve error, total assets, ROA, and ROE.

As for H2’s test, only one clustering analysis was performed for 2023, using ROA and
ROE as the clustering criterion. The clustering technique is also the Ward method, using the
Canberra distance as the dissimilarity measure. If the clusters resemble the late adopters and
early adopters groups, it corroborates H2. Additionally, non-hierarchical clustering was
employed, using the PAM technique, the Gower distance metric, and Principal Component
Analysis to visualize and interpret the data, considering loss reserve error, total assets, return
on assets (ROA), and return on equity (ROE). The reason for the choices being roughly the
same as in H1’s test is that the population characteristics are virtually the same.

3.2.3. Distribution tests applied to public companies’ data

The public companies in this study constitute a small population: four are late adopters,
and the other five are early adopters, so that only distribution tests can be applied to them.
Therefore, this analysis consists of two parts. In the first one, we apply a Mann-Whitney U test
to the financial indicators for late and early adopters in 2023 and 2022, including total assets,
ROA, and ROE. In the second part, we applied a Wilcoxon test to the late adopters' versions of
statements under IFRS 4 and IFRS 17, as they disclosed the information in both versions,
enabling a comparison between two paired samples. This analysis was performed for 2022 and
2023’s first three quarters. It is also applied only to the early adopters’ group in 2022, as this is
the only period during which early adopters’ financial information is available under IFRS 4
and IFRS 17. Once again, the analysis is performed for total assets, return on assets (ROA), and
return on equity (ROE).

4. Empirical Analysis
4.1. Mann-Whitney test applied to loss reserve error

As explained, the loss reserve error is calculated using equation (9). To calculate it, five
databases, one for each year between 2016 and 2020, were constructed using data disclosed by
the Superintendéncia de Seguros Privados [SUSEP] (n.d.), available at the referenced webpage.
These databases were analyzed using R (version 4.3.3) and RStudio (version 2024.12.1+563),
with the readr, stats, and rstatix libraries. Table 3 shows the results of the Mann-Whitney U test
for loss reserve errors.

The null hypothesis of the Mann-Whitney U Test is that the two populations have
identical distributions. As it is not possible to reject the null hypothesis of the test, there is no
evidence for H1, although this does not mean H1 is false.
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4.2.  Loss reserve error clustering
The key variable in this section is the same loss reserve error that was the most important
variable in 4.1. Here, the variable corresponds to the clustering variable in 4.2.1, which explores
possible ways to organize subsidiaries into groups based on their loss reserve errors between
2016 and 2020 using hierarchical clustering. 4.2.2 explores these data in more detail, using non-
hierarchical clustering and considering loss reserve error, ROE, ROA, and total assets. The
databases necessary to elaborate these analyses were analyzed using R (version 4.3.3) and
RStudio (version 2024.12.1+563), using libraries readr, stats, cluster, factoextra, and ggplot2.
The key objective in this section is to look for patterns in the data that may or may not
corroborate HI.

Table 3 — Results for the Mann-Whitney Test applied to Loss Reserve Error

Year P-value Conclusion

2020 0.8238 Does not reject HO
2019 0.4119 Does not reject HO
2018 0.7103 Does not reject HO
2017 0.2299 Does not reject HO
2016 0.4119 Does not reject HO

4.2.1. Hierarchical clustering

In this subsection, we execute the tests described in 3.2.2 for loss reserve error and
general data from the subsidiaries between 2016 and 2020. The resulting dendrograms are
shown in Figures 6 to 10 below, which illustrate the entire clustering process based on loss
reserve error. The last two groups formed in the dendrograms are considered as the final
clusters, as the objective here is to analyze whether it is possible to have clusters that are like
either late or early adopter groups, demonstrating a pattern of subsidiary companies that usually
take the same decisions or have similar behaviors towards loss reserve error, and if this pattern
can be found in IFRS adoption too.

Tables 4a and 4b summarize these results better to understand the similarities and
differences among subsidiary companies. The clusters were assigned 1 or 2 based on how
closely they resembled the previous year's clusters. As seen in them, it is impossible to find a
pattern connecting IFRS 17 early or late adoption to loss reserve errors between 2016 and 2020
using only hierarchical clustering.

Figure 1 — 2020 Dendrogram of Ward’s Figure 2 — 2019 Dendrogram of Ward’s
Agglomerative Clustering Per Loss Reserve Error  Agglomerative Clustering Per Loss Reserve Error
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4.2.2. Non-Hierarchical Clustering

In this case, non-hierarchical clustering provides a deeper understanding of which
variables are more relevant for identifying similarities and differences across subsidiaries' data.
Therefore, this subsection discloses the Figures and correlation matrices between variables and
clustering dimensions. To this end, Figures 6-10 present the clustering results for each year, and
Tables 4a and 4b present the non-hierarchical clustering results for each subsidiary.
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Figure 3 — 2018 Dendrogram of Ward’s Figure 4 — 2017 Dendrogram of Ward’s
Agglomerative Clustering Per Loss Reserve Error Agglomerative Clustering Per Loss Reserve Error
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Figure 5 — 2016 Dendrogram of Ward’s
Agglomerative Clustering Per Loss Reserve Error
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Examining Figures 6-10 and Tables 6a and 6b, it is apparent that there exists no
correlation between the identified clusters and early or late adoption. The clusters were
delineated with Cluster 1 as the largest and Cluster 2 as the smallest.

Figure 6 — Non-Hierarchical Clustering (2020) Figure 7 — Non-Hierarchical Clustering (2019)
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Figure 8 — Non-Hierarchical Clustering (2018) Figure 9 — Non-Hierarchical Clustering (2017)
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Table 4a — Clustering group of Subsidiaries, Parent companies, by year (early adopters)
Public ID Subsidiary Adoption | 2020 2019 2018 2017 2016 2020 k- 2019k- 2018 k- 2017k- 2016 k-
company group hierarchical hierarchical hierarchical hierarchical hierarchical | means means means means means
group group group group group group  group group group group
1 Alfa Previdéncia e 1 1 1 1 1 1 1 1 1 1
Vida S.A.
Alfa 2 Alfa  Seguradora I 1 | I I I | 1 1 I
S.A.
Banestes 3 Banestes Seguros 1 | 1 1 1 1 | 1
4  Alianca do Brasil 1 1 2 2 2 2 2 1 1 2
Seguros S.A.
BB . 5  Brasilseg 2 2 2 2 2 2 2 2 2 2
Seguridade Companhia de
Seguros
6  Bradesco Auto/RE 1 | 1 1 2 1 1 1 | 1
Companhia de Early
Seguros adopters
7  Bradesco Seguros 2 2 2 1 1 2 2 2 2 2
S.A.
Bradesco 8  Bradesco Vida e 2 2 2 1 2 1 1 1 1 1
Previdéncia S.A.
9  Swiss RE 2 2 1 1 1 1 1 1 1 1
Corporate
Solutions  Brasil
Seguros S.A.
10 Itad Seguros S.A. 1 1 2 1 2 2 2 2 2 2
Itan 11 Itad Vida e 2 2 2 1 2 1 1 1 1 1

Previdéncia S.A.
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Table 4b — Clustering group of Subsidiaries, Parent companies, by year (late adopters)
Public ID Subsidiary Adoption | 2020 2019 2018 2017 2016 2020 k- 2019k- 2018 k- 2017k- 2016 k-
company group hierarchical hierarchical hierarchical hierarchical hierarchical | means means means means means
group group group group group group group group group group
12 Caixa Seguradora 1 1 2 2 2 2 2 2 2 2
Caixa 13 Caixa Vida e 1 1 1 2 2 1 1 1 1 1
Seguridade Previdéncia S.A.
14  Too Seguros S.A. 2 2 2 2 1 1 1 1 1 1
IRB 15 IRB Brasil 1 2 2 1 2 1 2 2 1 1
Resseguros S.A.
16 Azul Companhia 1 2 2 2 1 2 2 2 1 1
de Seguros Gerais
17 TItat Seguros de 2 2 2 1 1 2 2 2 2 2
Auto ¢ Residéncia
Porto S.A. Late
dopt
18 Porto Seguro | CCOPEIS 2 2 2 | 2 1 1 1 1
Companhia de
Seguros Gerais
19  Sul América 2 2 1 1 2 1 1 1 1 1
Seguros de Pessoas
e Previdéncia S.A.
Rede D’Or
20 Traditio 2 1 2 2 2 1 2 1 1 1
Companhia de
Seguros
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Figure 10 — Non-Hierarchical Clustering (2016)
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To correctly interpret its meaning, it is necessary to consider the dimensions in the
clusters, as defined by Principal Components Analysis (PCA). PCA summarizes the data into
fewer variables, and this approach was used to produce the figures and the entire k-means
clustering. Therefore, the only way to understand what each dimension represents is to examine
its correlation with each variable. The higher the positive correlation (or the lower the negative
correlation), the greater the variable's impact on the dimension. It is worth noting that loss
reserve errors have a smaller impact than total assets, ROA, and ROE. This means that, at least
using this technique, loss reserve error is not as relevant to finding subsidiary company patterns
as these other variables. Taken together with the results in 4.1 and 4.2.1, these results provide
insufficient evidence to validate H1.

4.3. Mann-Whitney test applied to ROA and ROE

In the same way I applied the Mann-Whitney U Test to loss reserve error in section 4.1,
I apply the test to subsidiaries’ 2023 ROA and ROE. R (version 4.3.3) and RStudio (version
2024.12.1+563) were used to analyze the databases, using libraries readr, stats, and static. The
results for this test are shown in Table 5 below. As it is impossible to reject the test's null
hypothesis, there is no evidence for H2, although it does not mean H2 is false, just as it did not
mean with H1.

Table 5 — Mann-Whitney Test - ROA and ROE (2023) (subsidiaries)

Variable P-value Conclusion
ROA 0.882 Does not reject HO.
ROE 0.9408 Does not reject HO.

4.4. ROA and ROE clustering

In this section, I will apply the tests described in subsection 3.2.2. Here, the ROA and
ROE serve as clustering variables in 4.4.1, which explores hierarchical clustering to organize
subsidiaries into groups based on their 2023 financial indicators. 4.4.2 explores this data more
in detail, using non-hierarchical clustering and considering ROE, ROA, and total assets. The
databases were analyzed using R (version 4.3.3) and RStudio (version 2024.12.1+563), with
the following libraries: readr, stats, cluster, factoextra, and ggplot2. The objective is to search
for patterns in the data that may or may not corroborate H2.

4.4.1. Hierarchical clustering

In this subsection, I perform hierarchical clustering on ROA and ROE for subsidiaries
in 2023, as described in 3.2.2. The results are shown in Figures 11 and 12 below. Table 5
summarizes these results. The last two groups to be formed in the dendrograms are considered
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as the final clusters, in the same way that happens in 4.2.1, as the objective here is to analyze
whether it is possible to have clusters that are like either late or early adopter groups,
demonstrating a pattern of subsidiary companies that usually take the same decisions or have
similar behaviors towards loss reserve error, and if this pattern can be found in IFRS adoption
too. The clusters were classified as 1 or 2, prioritizing keeping them similarly named based on
their composition.

Figure 11 — Dendrogram of Ward’s Agglomerative
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Figure 12 — Dendrogram of Ward’s Agglomerative
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It is not possible to draw any conclusion from these dendrograms. Table 6 summarizes
these results better to understand the similarities and differences among subsidiary companies.

Table 6 — Subsidiaries, Parent companies, and their respective clustering group by variable (Hierarchical)

Public ID Subsidiary Adoption ROA ROE Non-
company group hierarchical hierarchical hierarchical
clustering clustering clustering
group group
Alfa 1 Alfa Previdéncia e Vida S.A. 1 1 1
2 Alfa Seguradora S.A. 1 1 1
Banestes 3 Banestes Seguros S.A. 2 1 1
BB 4 Alianca do Brasil Seguros S.A. 2 1 1
Seguridade | 5  Brasilseg Companhia de Seguros 2 2 1
6  Bradesco Auto/RE Companhia de 2 2 2
Early
Seguros Adopters
Bradesco 7  Bradesco Sc?guros SA . 2 2 2
8  Bradesco Vida e Previdéncia S.A. 1 2 2
9 Swiss RE Corporate Solutions 2 1 1
Brasil Seguros S.A.
Ttat 10 TItad Seguros S.A. 2 2 2
11  Itat Vida e Previdéncia S.A. 1 1 1
12 Caixa Seguradora S.A. 2 2 2
Caixa 13 Caixa Vida e Previdéncia S.A. 1 2 2
Seguridade
14 Too Seguros S.A. 2 2 2
IRB 15 IRB Brasil Resseguros S.A. 1 1 1
16  Azul Companhia de Seguros Gerais Late 2 2 2
17 Itat Seguros de Auto e Residéncia Adopters 2 2 2
Porto S.A.
18 Porto Seguro Companhia de 2 2 2
Seguros Gerais
19  Sul América Seguros de Pessoas e 1 1 1
Rede D’Or Previdéncia S.A.
20 Traditio Companhia de Seguros 2 1 1

4.4.2. Non-Hierarchical clustering

Non-hierarchical clustering provides a deeper understanding of which variables are
more relevant for identifying similarities and differences across subsidiaries' data. Therefore,
this subsection discloses the Figures and correlation matrices between variables and clustering
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dimensions. For this, Figure 13 demonstrates clustering results for 2023 subsidiaries’ data, and
Table 5 presents non-hierarchical clustering results per subsidiary.

Figure 13 — Non-Hierarchical Clustering (2023)
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Looking at Figure 13 and Table 6, it is evident that there is no association between the
clusters and early or late adoption. The clusters were defined randomly. Regarding the PCA,
both the ROE and the ROA were relevant to the composition of the clusters' dimensions and
total assets. This implies that, even considering ROA and ROE, it is not possible to establish a
clear connection between subsidiaries’ financial indicators and IFRS 17 adoption. Therefore,
this analysis is also inconclusive. Taken together with the results in 4.3 and 4.4.1, these results
imply insufficient evidence to validate H2 at this point.

4.5. Public companies distribution tests

While the previous sections tested subsidiary companies, this section applies tests to
public companies’ data. In other words, the data is now more directly connected to decision-
makers, and a comparison between the two standards is possible, although the population is
smaller. Therefore, only distribution tests can be used. In subsection 4.5.1, we compare late
adopters’ and early adopters’ data in IFRS 17 for the period between 2022 and 2023, including
the quarters, using the Mann-Whitney U Test to do so. In subsection 4.5.2, we compare data
under IFRS 4 and IFRS 17 between 2022 and the third quarter of 2023 for late adopters, and
between 2022 and 2022 only for early adopters, using the Wilcoxon Test. These databases were
analyzed using R (version 4.3.3) and RStudio (version 2024.12.1+563), with the readr, stats,
and rstatix libraries.

4.5.1. Mann-Whitney U Test applied to public companies

In the same way we applied the Mann-Whitney U Test to subsidiaries’ ROA and ROE
in 2023 in section 4.3, I use the test in this subsection to public companies’ total assets, ROA,
and ROE for the period between 2022 and 2023. The results of this test are shown in Table 7
below. Table 7 shows that the test's null hypothesis cannot be rejected; therefore, there is no
evidence yet for H2, although this does not mean H2 is false.

4.3.2. Wilcoxon Test applied to public companies

The CVM Collegium’s decision offers a rare opportunity to compare the financial
statements and indicators of the same companies under different accounting standards. As the
population tested is small, the Wilcoxon Test is a viable option for comparing the same
population under different conditions, as it handles paired samples. An important feature of the
test is that it can not only test whether two distributions differ, but also whether the second is
more skewed to the left or to the right of the first. That being clarified, more details on these
test results are available in Table 8.
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Table 7 — Results for the Mann-Whitney Test applied to Public Companies’ Financial Indicators

Period/accounting standard Variable P-value Conclusion
ROA 0.9048 Does not reject HO.
2022 / IFRS 4 Total Assets 0.9048 Does not reject HO.
ROE 0.2857 Does not reject HO.
ROA 1.0000 Does not reject HO.
2022 /IFRS 17 Total Assets 0.7302 Does not reject HO.
ROE 0.2857 Does not reject HO.
ROA 0.9048 Does not reject HO.
2023.1Q / IFRS 17 Total Assets 0.9048 Does not reject HO.
ROE 0.9048 Does not reject HO.
ROA 0.7302 Does not reject HO.
2023.2Q /IFRS 17 Total Assets 0.7302 Does not reject HO.
ROE 0.9048 Does not reject HO.
ROA 0.9048 Does not reject HO.
2023.3Q / IFRS 17 Total Assets 0.7302 Does not reject HO.
ROE 0.9048 Does not reject HO.
ROA 0.7302 Does not reject HO.
2023 /IFRS 17/ Total Assets 0.7302 Does not reject HO.
ROE 1.0000 Does not reject HO.

As shown in Table 8, there is statistically significant evidence that late adopters’ ROE
distribution is somewhat affected by IFRS 17 adoption, with a negative impact. That suggests
there is now corroborating evidence for H2. We produced Figures 14 and 15 to deepen this
understanding.

Table 8 — Results for the Wilcoxon Test applied to Public Companies’ Financial Indicators

Period/adoption group ~ Variable P-value Null Hypothesis Conclusion
ROA 0.6875 The second Sample’s Does not reject HO.
2022 / Late adopters Total Assets 0.125 distribution is more = Does not reject HO.
right-skewed than the .
ROE 0.8125 first. Does not reject HO.
Mas2022  /  Early | Total Assets 0.9062 distribution is more Does not reject HO.
adopters left-skewed than the .
ROE 0.2188 first. Does not reject HO.
ROA 0.4375 Does not reject HO.
2023.Q1/ Late adopters = Total Assets 0.125 Does not reject HO.
ROE 0.3125 Does not reject HO.
ROA 0.1875 The second sample’s  Does not reject HO.
2023.Q2 / Late adopters : Total Assets 0.125 cl'lstnbutlon 18 MOIC  Nyses not reject HO.
right-skewed than the .
ROE 0.0625 first Rejects HO.
ROA 0.3125 Does not reject HO.
2023.Q3 / Late adopters = Total Assets 0.125 Does not reject HO.
ROE 0.0625 Rejects HO.

The histograms reveal interesting insights, especially Figure 15. In these histograms, it
is possible to notice that ROE “moves” to the left when 2023 Q3 is disclosed according to IFRS
17. This indicates that late adopters experienced lower earnings, while there is little evidence
that this occurred among early adopters. This piece of evidence, together with other statistical
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evidence, corroborates H2. However, more tests and studies on the matter would be necessary
as the population is considerably small and may hinder some statistical tests.

Figure 14 — ROE Histograms — 2023.Q2 (Late Figure 15 — ROE Histograms — 2023.Q3 (Late
adopters) adopters)
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5.  Final comments

The primary objective of this study was to examine Brazilian insurance companies'
decision to implement IFRS 17 in 2023. The motivation stemmed from an atypical natural
experiment conducted by the CVM that unexpectedly allowed these firms to delay their
decision. The choice would be valid only for the first three quarters of 2023, and the companies
would have to disclose again under IFRS 17 if they chose to postpone adoption. This generated
two groups of companies, early and late adopters. Given the non-random selection, firms within
each group may have different characteristics that could influence their decisions regarding
IFRS 17 adoption. Therefore, this study helps assess the gap in the literature on IFRS 17
adoption in the insurance industry and contributes to the accounting literature on the insurance
industry as a whole.

Based on the literature and available data, we tested two hypotheses. In the first (H1),
we analyzed differences in technical provisions and earnings management indicators between
early and late adopters. We used Mann-Whitney U distribution tests and clustering analysis.
Although some results may indicate that the hypothesis of late adopters having more indicators
of earnings management than early adopters cannot be rejected, there is insufficient evidence
to validate it.

We conducted Mann-Whitney U tests on subsidiaries’ financial indicators, along with
clustering analysis and distribution tests on public companies’ financial data. The results from
subsidiaries’ data provide no evidence of late adopters having a more negative IFRS 17 impact
on their earnings than early adopters. However, Wilcoxon tests comparing late adopters' data
under IFRS 17 and IFRS 4 in the second and third quarters of 2023 (see section 4.5), performed
on public companies’ data, support H2. Based on the null hypotheses of both tests, the evidence
favors H2. These findings suggest that companies attempt to enhance the appearance of their
financial statements, supporting the mechanistic hypothesis proposed by Watts (1992).
Nonetheless, these results should be interpreted with caution, particularly given the small
sample size in our study.

This study has some limitations. The most significant is its small population, which
limits statistical power and the number of tests, especially parametric ones, thereby reducing
the likelihood of reaching more significant conclusions. Another limitation is that observing
loss reserve error data directly in public companies is not possible, which may have affected
the test results. It is also worth noting that, given the construction of the loss reserve error, we
were not able to analyze the 2023 data; 2020 is the most recent year in the database. Another
possibility is that IFRS 17's impact is more pronounced in pension plans, which are not included

www.congressousp.fipecafi.org



269 17
N : Theme: Accounting, Technology and Sustainability: shaping the future
USP International research and practice

Conference on Accounting

in the loss reserve error calculation because claims development does not apply to these types
of insurance contracts.

This study presents some interesting research opportunities. For example, to expand this
analysis using 2023 data, which will be available only from 2027, as it would enable us to
analyze loss reserve error precisely in the year the event occurred. Another opportunity
regarding IFRS 17's atypical adoption is to analyze the size effect on companies' accounting
choices. The research gathered inconclusive evidence that median total assets are smaller for
early adopters. This difference may affect the decision to opt for IFRS 17. The literature
suggests that the size effect may be a promising line of research for future work. Watts &
Zimmerman (1990) state that a company’s size is frequently used as a proxy for political costs.
Watts (1992) also affirms that larger companies are more inclined to make conservative
accounting choices that may diminish their earnings. Deepening knowledge of the size effect
may be relevant for understanding accounting choices, including the adoption of IFRS 17.
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