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Resumo

Litigation has become an increasingly relevant source of financial pressure for insurers,
affecting both operational performance and long-term solvency. Although prior studies have
shown that litigation raises operating costs and contributes to premium increases, the literature
still lacks a technical, quantitatively grounded study to measure its joint impact on pricing and
solvency capital. This study fills this gap by developing an analytical model, based on classical
Risk Theory and the exponential premium principle, that derives the optimal sharing of
litigation costs between policyholders and shareholders. The model incorporates litigation as
an explicit operational cost, links it to the insurer’s adjustment coefficient and ruin probability,
and derives closed-form solutions for (i) the optimal solvency capital that minimizes premiums,
and; (i1) the corresponding minimum premium that ensures technical and economic equilibrium.
Using data from the Brazilian insurance market, we calibrate the model across multiple
scenarios and quantify both the absolute and percentage effects of litigation on premium
loadings and equity-capital requirements. The results show that litigation impacts premiums
more strongly than solvency capital, although this effect varies across market segments. Larger
insurers are able to absorb litigation costs more effectively through equity capital, partially
shielding policyholders from premium increases, while smaller insurers (S2) tend to pass on a
greater share of these costs via premiums. Beyond offering numerical evidence, the study
introduces a formal actuarial criterion for the measurement of judicial provisions (PSL),
addressing a longstanding gap in both regulation and accounting practice. The model provides
insurers and regulators with an objective, replicable, and prudentially consistent tool for
allocating litigation costs and managing related liabilities. By quantifying litigation’s dual
impact on pricing and solvency, this study contributes to more efficient market functioning,
enhanced transparency, and improved alignment between actuarial, accounting, and managerial
perspectives.
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1. Introduction

The perception of injustice may lead individuals to seek some form of redress, whether
compensatory or otherwise (Sala, 2024). In the context of insurance contracts, this tendency is
intensified by distortions arising from the bounded rationality of contracting parties, whose
expectations often disregard the effects of explicitly stated exclusion clauses (Weiss, 2018).
When the contractual conditions are not met, claims are promptly denied (Silva & Ribeiro,
2018). Because insurance is a legally enforceable instrument, policyholders may appeal to the
judicial system to settle private disputes, a process known as litigation (Trettel et al., 2018).

Through litigation, issues with broad political or social relevance are decided by judicial
authorities rather than by traditional political or administrative institutions (Barroso, 2012). In
Brazil, insurance contracts are classified as both a regulated economic activity — linked to the
National Private Insurance System (Sistema Nacional de Seguros Privados, SNSP) and the
National Financial System (Sistema Financeiro Nacional, SFN) — and as civil contracts
governed by the Civil Code. Strong regulatory oversight, combined with a consumer-protection
framework, reinforces the recognition of the policyholder as the vulnerable party in the
relationship, granting them special protection in light of insurers’ economic and technical
capacity (Miragem & Carlini, 2014).

This phenomenon is particularly notable in the supplementary health sector (Trettel et
al., 2018), where coverage disputes often involve issues directly related to human life. Scheffer
(2013) found that, in the state of Sdo Paulo, 88% of cases were decided in favor of health-plan
beneficiaries. Wang et al. (2025) similarly observed that most disputes arise from the absence
of coverage for specific treatments or from contractual exclusions—an issue also highlighted
by the Brazilian National Justice Council (Conselho Nacional de Justica, CNJ). According to
the CNJ, in 2023 litigation in the supplementary health sector amounted to US$ 1.14 billion
(more than twice the value recorded two years earlier) and represented approximately 93% of
the US$ 1.22 billion operating loss incurred by medical-hospital plans in that year.

International evidence points in the same direction. According to the Litigation Costs
and Claims Inflation (2024) report by the Swiss Re Institute', the rise in lawsuits, indemnities,
and litigation funding has increased the unpredictability of risks. Large corporations have
experienced substantial growth in legal defense costs, which are ultimately passed on to
consumers through higher prices, with an average annual increase of 11% between 2018-2023.

Major events, such as Car Wash Operation (Rensi & Carvalho, 2021) and the Covid-19
pandemic (Carvalho et al., 2020; Gomes & Carvalho, 2025), have further fueled debates on the
legal interpretation of coverage for exogenous events. Given the economic relevance of
litigation, its effects must be properly measured to support the adequate establishment of
technical reserves and the assessment of insurers’ solvency capital.

In the Brazilian insurance market, there is no legal requirement for establishing a
specific Outstanding Claims Provision (PSL, from portuguese Provisdo de Sinistros a Liquidar)
for claims under judicial dispute, and as a result, no official statistics are available. This occurs
because CPC25 (the accounting standard that governs the recognition of provisions) does not
apply to insurance contracts and should not serve as a basis for measuring technical provisions.
Entities supervised by the Brazilian regulator SUSEP (Superintendéncia de Seguros Privados)
and by the National Council of Private Insurance (Conselho Nacional de Seguros Privados,
CNSP) must establish their technical provisions in accordance with CNSP Resolution 432/2021
and SUSEP Circular 648/2021.
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Setting PSL for judicial proceedings requires substantial technical judgment and
involves a high degree of subjectivity. This subjectivity arises both from the legal classification
of contingencies (probable, possible, or remote) and from the absence of statistical models
capable of standardizing measurement (Fernandes et al., 2014). Inaccurate reserve estimation
impairs managerial ability to assess future liabilities, increasing the risk of provisioning errors
(Grace & Leverty, 2012).

Therefore, appropriate tools are required to quantify litigation-related costs, as
imbalances in technical provisions may result in expenses significantly higher than anticipated.
Proper measurement can also mitigate the need for additional capital injections by shareholders.

In this context, in this study we propose a funding mechanism linked to the expected
level of litigation in claims settlement and to analyze how this cost can be optimally shared
between policyholders (through premiums) and shareholders (through capital injections). The
goal is to maintain financial solvency while preserving competitiveness. To this end, an
additional component related to litigation is incorporated into the actuarial structure of the
model. Analytical solutions are then developed to measure the effects of litigation intensity on
premiums and on the amount of capital required from shareholders. Finally, different scenarios
of litigation growth are simulated to assess its impact on the economic and financial balance of
insurance plans.

2. Theoretical background

The legal concept of insurance extends beyond academic definitions: courts and
regulatory agencies are frequently asked to determine, based on explicit or implicit legal
criteria, whether a given transaction constitutes an insurance contract (Denenberg, 1963). Such
classification is essential because it determines whether the activity will be subject to sector-
specific regulations, including requirements for authorization, the establishment of technical
reserves, and rules regarding risk transfer, as well as its legal attributes, such as state
supervision, premium payments, and the duty to indemnify.

Insurance may be defined as a contractual arrangement in which the insurer, in exchange
for a premium, agrees to cover the monetary loss associated with an insurable interest arising
from a future event that is defined but uncertain (Derrig & Zicko, 2002). Throughout this
relationship, both parties are legally required to act with the utmost good faith, a fundamental
principle supporting the validity of the insurance contract (Maunah et al., 2023).

These commitments demand a high degree of informational transparency. Information
asymmetry undermines competitive equilibria — especially in contexts where adverse selection
prevents clear differentiation among risk profiles, reducing market stability (Rothschild &
Stiglitz, 1976). In competitive equilibrium, firms can enter and exit the market with relatively
few restrictions, allowing resources to be allocated more efficiently and increasing welfare for
both producers and consumers (Arrow, 1951).

Maintaining such equilibrium is essential for actuarial viability and financial
sustainability. Adverse financial outcomes resulting from pricing failures may threaten the
solvency of insurers and reinsurers, generating systemic effects in the market (Carvalho &
Guimaraes, 2024; Fonseca & Carvalho, 2025). The fact that coverage clauses are known in
advance helps mitigate insolvency risk and supports actuarial balance from the outset of the
pricing process: premiums must reflect the expected future losses assumed by the insurer (Frees
& Huang, 2023). However, risk predictability is compromised when litigation shifts to the
judiciary the responsibility for determining contractual obligations (Scott & Triantis, 2006).
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Given the actuarial nature of litigation risk, some entities have begun seeking protection
through so-called litigation insurance (Jagannathan et al., 2021; van Boom, 2020). This form of
coverage may include both legal expenses and potential court-ordered indemnities, functioning
as a risk-transfer mechanism for financial losses arising from judicial disputes. However,
purchasing such coverage increases insurers’ costs, as litigation-related expenses become an
additional component of operational spending.

A study by the U.S. Chamber Institute for Legal Reform™ shows that the United States
has some of the highest insurance-related legal expenses worldwide. Using liability insurance
as a proxy for total legal costs, the study found that these expenses remain consistently high
due to intense litigation, class actions, punitive damages, and verdicts with substantial
indemnity amounts. These costs negatively affect pricing, discourage investment, and
undermine efficient capital allocation.

Donelson & Yust (2019) reinforce this finding by showing that insurers offering
Directors and Officers Liability (D&O) coverage, as well as creditors, adjust premiums and
interest rates (even during litigation) in anticipation of settlements and reputational impacts.
Thus, high legal expenses influence not only case outcomes but also economic decisions
throughout the litigation process.

The evolution of tort reforms in the United States provides an important reference for
understanding the effects of litigation intensity. Tort reforms involve changes to the civil justice
system intended to curb excessive lawsuits and their associated costs by introducing caps on
damages and adjustments to liability rules. Grace & Leverty (2013) found that the adoption of
these reforms reduced premium levels by lowering both the frequency and the cost of litigation,
demonstrating the connection between litigiousness and pricing in insurance markets.

Several experiences also show that the method of dispute resolution directly affects
insurance markets. Nagalakshmi & Mathiraj (2019) analyzed the Grievances Redressal Cell, a
mechanism that mediates conflicts between beneficiaries and insurers, and found that dispute-
resolution efficiency influenced consumer decisions: insurers that resolved conflicts
effectively, without judicial intervention, were more strongly preferred in new contracts.

In the healthcare sector, Bailey & Blascak (2016) showed that in the United States,
health-insurance premiums increased between 0.44% and 1.11% per year from 1996 to 2011
due to state health-insurance mandates — laws requiring coverage for specific treatments (e.g.,
autism therapy or mastectomies). Earlier, Kowalski et al. (2008), using market data, estimated
an increase of 0.26% to 0.74% for each additional mandate adopted in a state.

In Brazil, empirical studies on litigation in the insurance sector are limited and focus
mostly on supplementary health. Afonso et al. (2020) found that litigation in this field arises
mainly from coverage denials for procedures not contracted or not authorized by the National
Supplementary Health Agency (Agéncia Nacional de Saude Suplementar, ANS), with
percutaneous rhizotomy identified as the most litigated procedure. The profile of plaintiffs was
concentrated among unmarried individuals aged 51 to 80. The authors stressed that judicial
decisions lacking technical support may lead to ineffective treatments and increased healthcare
costs, affecting both patients and insurers.

Freire & Tostes (2021) examined the effectiveness of the Preliminary Intervention
Notice (Notificagdo de Intervengdao Preliminar, NIP), issued by the ANS to settle disputes
before they escalate into court cases. They found that the NIP is an effective extrajudicial
dispute-resolution tool, with a success rate of 95% for coverage-denial cases in 2019 and 93%
in 2020, reducing the substantial costs of judicial proceedings.
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Such relief is beneficial because, in addition to addressing procedural issues, it helps
mitigate the financial impact of litigation on insurers’ sustainability. In this context, Areias &
Carvalho (2021) observed that imbalances between revenues and expenses increase insolvency
risk, in a scenario marked by declining numbers of active insurers and rising cancellations.
Incorporating judicial costs is therefore essential for the sector’s stability.

From a regulatory standpoint, existing standards require realistic, prudent, and well-
supported measurement of liabilities. However, despite the convergence of principles such as
caution and transparency, judicial disputes lack standardized guidelines for measurement,
forcing entities to rely on their own interpretations and technical criteria.

IFRS 17-Insurance Contracts', effective since 2023, establishes that the liability for
incurred claims must reflect the present value of future cash flows, including litigation arising
from insurance contracts. Judicial disputes and related costs must be recognized if payment is
expected, even while the case is ongoing. In this context, Carvalho & Carvalho (2024) proposed
improvements to financial-statement disclosures to increase transparency regarding risks,
estimates, and uncertainties associated with insurers’ obligations.

In the United States, although the accounting framework differs, several principles
converge. Provisions for litigation follow Accounting Standards Codification n° 450-
Contingencies", issued under US-GAAP, which requires recognition of litigation as a liability
when the loss is probable and reasonably estimable.

In Brazil, while regulation does not require separate reporting, SUSEP guidelines allow
judicial disputes to be treated as a specific risk when they exhibit high correlation of losses due
to the same triggering event (e.g., a standard contractual clause or a system failure). CNSP
Resolution 432/21 and SUSEP Circular 648/21 permit conservative approaches, provided they
are technically justified and documented, allowing stronger alignment between modeling
practices and the nature of these liabilities. As a result, the assessment of judicial PSL in Brazil
often relies on non-standardized legal interpretations and lacks consistent actuarial criteria
(Fernandes et al., 2014).

While previous studies have examined judicial decisions and their effects on insurance
markets — showing that judicial intervention tends to increase premiums (Bailey & Blascak,
2016; Grace & Leverty, 2013; Kowalski et al., 2008) — the literature has not yet explored the
effect of litigation on insurers’ solvency capital, which is increasingly pressured by rising
operational costs.

This reveals a relevant gap in the actuarial literature regarding the quantitative and
technical assessment of litigation impacts. Although some studies have documented increases
in premiums, little is known about how this effect unfolds within pricing models or, more
importantly, how judicial decisions influence the determination of solvency capital — a
contribution developed in this study. The lack of rigorous quantitative analysis compromises
the accuracy of liability estimates and reinforces the need to incorporate litigation risk into
actuarial pricing and capital-allocation practices.

3. Mathematical formulation of the optimal sharing of litigation costs

We begin by detailing the mathematical development of the pricing components
relevant to this study, which constitute a central element of Risk Theory (Kaas et al., 2008).
The pricing process is the insurer’s first line of defense against future losses (Frees & Huang,
2023). A substantial body of literature has focused on the stochastic processes governing
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insurers’ operations, seeking to estimate their ruin probability (Areias & Carvalho, 2021;
Carvalho & Cardoso, 2021; Euphasio Junior & Carvalho, 2022; Martins & Carvalho, 2025).

The classical Cramér-Lundberg process (Cramér, 1930; Lundberg, 1903) is defined as:
Ut = Ut—l +c— St’ VvVt = 1, (1)

where U; denotes the insurer’s equity at time t, given an initial capital U;_; = u. The term S;
represents incurred claims at time ¢ and ¢ denotes the total premiums collected at time t
(assumed constant in the model), which must be sufficient to finance the insurer’s operations.

From the definitions of the expected loss E[S] and its variability Var[S], it is necessary
to establish premium principles. We focus on the exponential premium principle, which has
favorable analytical properties and provides a complete characterization of risk.

Let S be a non-negative random variable representing total loss. Its expectation defines
the actuarially fair premium 7[S] = E[S], kn known as the expected-value principle. To
incorporate loss variability and protect the insurer against adverse fluctuations, the variance
principle adds a loading proportional to the variance, 7[S] = E[S] + 6 - Var[S],0 > 0.

Although easy to apply, the variance principle is limited because it relies only on the
first two moments of S, making it inadequate for asymmetric or heavy-tailed loss distributions.
To incorporate all moments, let mg(a) = E[e*] be the moment-generating function of S,
where a represents the maximum admissible probability that the process in Equation 1 becomes
negative (i.e., the ruin probability). The exponential premium principle is therefore defined as:

7[S] = 2log(E[e%S]),Va > 0 2)

a

Applying a second-order Taylor expansion of Equation (2) around E[e%*’] yields the
variance principle (Kaas et al., 2008):

nB]=4m5]+§R-Vm{ﬂ,9::§R, 3)

where R is the adjustment coefficient of the Cramér-Lundberg process. This coefficient can be
linked to a target ruin probability € by R = % |loge|, where u denotes the initial capital and &
the maximum acceptable ruin probability.

By incorporating a minimum expected rate of return on capital, i, representing
shareholder remuneration, we obtain:

ﬂﬂ=ﬂﬂ+%?wﬂﬂ+m (4)

In this study, we extend this formulation by introducing an additional operational cost
Jj, defined as the average percentage cost of litigation. This allows us to assess how premiums
respond to increases in legal expenses and to quantify their impact on the solvency capital u
that shareholders must contribute. Incorporating this new term yields

n[S] = E[S] + E2lvar(s] + iu + ju ()
Given i, j and &, Equation 5 links ¢ = m[S] and capital u through:
c(u) = E[S] + 22 var([s] + (i + ju (6)

www.congressousp.fipecafi.org



2 6 (0] Theme: Accounting, Technology and Sustainability: shaping the future
research and practice

USP International
Conference on Accounting

Figure 1 shows the behavior of the function c¢(u) and its asymptotic properties.

Figure 1. Plot of the function c(u)

Source: own elaboration.

From Figure 1, it follows that: (i) as solvency capital u approaches zero, the premium ¢
increases sharply, reflecting the need to maintain ruin probability below ¢; (i) for a given ruin
probability, increasing u reduces c until it reaches a minimum level c*, and; (iii) once u exceeds
its optimal level u*, premiums rise again because additional capital requires further
remuneration and litigation funding. Thus, higher litigation costs inevitably lead to higher
premiums.

To ensure competitiveness, the insurer should charge the lowest feasible premium c*.
This premium and the corresponding optimal capital u* can be derived by differentiating
Equation 6. Differentiating with respect to u yields:

dew) _ |log(e)] s d*c(u) _ |log(e)|
= i Var[S]+i+ and T 3 Var[S] (7)
2
Since ddi(zu ) > 0, the function has a unique minimum. Setting the first derivative equal
to zero and solving for u gives:
., llog(a)l 2 _ log(e)]
i+j=—3 Var[S] - u*= 20+]) Var[S] (8)

Thus, the optimal solvency capital is:

u* llog(&)| /—
2i+)) )
Substituting u* into Equation 6 yields the minimum premium:
_ |10g(€)| /— ,IlOgOg /— ’Ilog(é‘ ey
C(u ) [ 2 [log(&)| 2(i+j) Va T‘ 2(i+j) Va 7‘ S (10)
2(i+))

That is:
c(u*)=E[S]+[ \/“*D';"g(s)u \/”“‘.’g@'+ J"Z"‘?g@'] Var[s], (11)

2(i+j)) 2(i+j))
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2 2(i+j) 2(i+))
function of capital costs and litigation.

— > >
wherel \/ (i+)llog(e) + J Fllog(e)l + \/J llog(e) l is the total loading applied to the premium as a

Equations 9 and 11 therefore provide the analytical expressions for the optimal sharing
of litigation costs between premiums (c*) and equity capital (u*), given i and j. In the next
section, we use data from the Brazilian insurance market to calibrate these expressions under
multiple scenarios and assess the sensitivity of ¢* and u* to changes in litigation intensity,
highlighting the financial effects of litigation on insurers’ solvency.

4. Results analysis

To implement the proposed model, we used publicly available official databases from
the Brazilian insurance market, obtained from SUSEP’s Statistical System (Sistema de
Estatisticas — SES). These datasets contain information from supervised entities, including
incurred claims, adjusted shareholders’ equity, and net income.

The data were aggregated into an annual panel, from 2003-2024, for all active insurers
according to SES availability. Monetary values are expressed in December 2024 terms, in both
Brazilian Reais (BRL) and U.S. Dollars (USD), using the exchange rate 1 USD=6.19 BRL. All
values were deflated by the Brazilian consumer price index (IPCA), ensuring comparability
across the period.

A key criterion for constructing the analysis scenarios was SUSEP’s prudential
segmentation, which classifies supervised entities into four groups (S1-S4) based on size and
systemic relevance, from most to least significant. We adopted the definitive 2024 classification
and categorized firms without correspondence as “SC”. Among the 276 insurers in the sample,
13 belong to S1, 53 to S2, 97 to S3, 6 to S4, and 107 to SC. Based on this segmentation, we
examined six scenarios: (1) all supervised entities; (ii) only S1 entities; (ii1) S2; (iv) S3; (v) S4,
and; (vi) SC.

To compute E[S] and Var[S], we defined S as total Incurred Claims — a metric that
includes reported claims, administrative expenses, assistance services, and adjustments for
coinsurance (accepted and ceded), salvage, recoveries, and changes in technical provisions.
This definition yields a consistent approximation of aggregate claims behavior, already
incorporating reinsurance effects.

For the minimum return demanded by shareholders (i), we adopted the dividend policy
established in corporate bylaws, which — per Article 202 of Brazilian Law 6.404/76" — requires
the distribution of at least 25% of adjusted net income. Relating this mandatory dividend to
shareholders’ equity yields an empirical proxy for the minimum expected return.

For the ruin probability &, we assigned the regulatory value of 0.5%, aligned with
Solvency II’s definition of a 0.5% annual insolvency likelihood: one event every 200 years
(Chan & Marques, 2017; Euphasio Junior & Carvalho, 2022; Martins & Carvalho, 2025).

Table 1 presents descriptive statistics for the six scenarios.
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Table 1. Descriptive statistics by scenario

Claims (BRL [USD] bn) Return (%)
Scenario

Mean Median Min-Max Mean Median Max
Al [6156.9614041139.156941()] [ﬁiggg] [61'.%)62%?5?3;] 642917310 2.860  694.270
S om0 1000 L0000 2610 940
o spmnm e TS e o0 o
Y lasies Al (oneay  SSOSI0 2230 51320
O gemene o 0000B0 aig s e
P Cissiodse)  [0a13  [0llelary  SOI9EIS00 0970 244150

Source: own elaboration.

Table 1 shows substantial heterogeneity across scenarios, both in aggregate claims and
in returns on capital. When grouped by prudential segment, S2 entities display higher mean
claims than S1 entities. Several factors may explain this: the differing number of entities in each
segment; the superior underwriting capacity and risk diversification of S1 insurers; their more
sophisticated reinsurance structures, which better absorb extreme losses; and the more
aggressive growth strategies typically pursued by S2 firms.

S3 entities, which are smaller and often operate in elementary lines, exhibit significantly
lower mean claims than S2 and levels comparable to SI1 — reflecting more conservative
underwriting profiles. The S4 segment, consisting of entities with simplified structures,
naturally shows the lowest aggregate claims.

Return patterns are also heterogeneous. Across the entire market, the mean return is
around 6%, exceeding the median of roughly 3%. Combined with the high standard deviation
and extreme maximum values, this indicates substantial asymmetry in remuneration regimes.
Segmenting the data clarifies these discrepancies: S1 entities exhibit a noticeably higher mean
return (26.4%), whereas S2-S4 show more moderate values and greater stability. In all groups,
the distribution is asymmetric, with medians below means.

Using Equations 9 and 11, we computed the optimal split between premiums and
solvency capital for funding litigation-related costs, given a litigation share j. Table 2 illustrates
the results for the entire market, using an expected return of 2.86%.
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Table 2. Optimal sharing of litigation costs for insurers
Premiums (BRL [USD] bn) Equity capital (BRL [USD] bn)
Litigation
percentage In:;le:;fein inczzzzglit;gteive A:sli;iﬂ?tal inczzzggli'gg:ive

toj=0 toj=0

1% 1.7 10.3] 2.2% 1.6 [0.3] 0.9%

5% 7.1[1.2] 9.3% 5.7[0.9] 3.0%

10% 12.1[1.9] 15.8% 8.9[1.4] 4.7%

20% 19.7 [3.2] 25.7% 13.3[2.2] 7.1%

30% 25.8[4.2] 33.6% 16.7 [2.7] 8.8%

40% 31.0 [5.0] 40.4% 19.5[3.2] 10.3%

50% 35.5[5.7] 46.3% 22.0 [3.6] 11.6%

60% 39.7[6.4] 51.8% 24.1[3.9] 12.8%

70% 43.6[7.0] 56.8% 26.2[4.2] 13.9%

80% 47.3[7.6] 61.7% 28 [4.5] 14.9%

90% 50.7 [8.2] 66.1% 29.8 [4.8] 15.8%

100% 53.98.7] 70.3% 31.4[5.1] 16.7%

Source: own elaboration.

Table 2 shows how optimal premiums and optimal solvency capital vary with the level
of litigation j. For instance, if litigation represents 10% of equity capital, the required premium
volume increases by USD 1.95 billion the following year, and insurers must contribute an
additional USD 1.44 billion to solvency capital. These contributions ensure market solvency at
the 99.5% level while funding the litigation in question.

Importantly, the premium-capital allocation in Table 2 is optimal in the sense that it
minimizes the burden of litigation on policyholders. Any other funding structure would increase
the cost shifted to policyholders through higher subsequent premiums.

Although both premiums and capital contributions rise with litigation intensity,
premium volume always increases more than capital — both in absolute and relative terms. This
indicates that premiums serve as the primary channel through which judicial risk is absorbed,
adjusting more rapidly than solvency capital.

Table 3 presents analogous results for segments S1 and S2, using segment-specific
expected returns: 12.61% (S1) and 3.98% (S2).
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Table 3. Optimal division of litigation costs for insurers in segments S1 and S2
Premiums (BRL [USD] bn) Equity capital (BRL [USD] bn)
Segment thlgatlon Increase in Percentage Additional Percentage
(%) increase relative increase relative
volume . amount .
to j=0 to j=0
1% 0.1 [0.02] 0.9% 0.1 [0.02] 1.0%
5% 0.6 [0.10] 4.5% 0.6 [0.10] 4.2%
10% 1.10.18] 8.5% 1.0 [0.16] 7.5%
20% 210.32] 15.2% 1.6 [0.26] 12.4%
30% 2.8 [0.45] 21.0% 1[0.34] 16.3%
. 40% 410.55] 26.1% 6 [0.42] 19.6%
50% 1[0.66] 30.8% 9[0.47] 22.4%
60% 6 [0.74] 35.0% 3[0.53] 25.0%
70% 2[0.84] 39.0% 6 [0.58] 27.3%
80% 7[0.92] 42.8% 910.63] 29.5%
90% 1[0.99] 46.5% 1 [0.66] 31.6%
100% 6[1.07] 49.8% 410.71] 33.5%
1% 0[0.16] 1.9% 0[0.16] 0.9%
5% 30.69] 8.2% 3.6 [0.58] 3.3%
10% 7.6 [1.23] 14.3% 5.810.94] 5.3%
20% 12.6 [2.03] 23.8% 8.8 [1.42] 8.1%
30% 16.6 [2.68] 31.5% 11.1[1.79] 10.3%
< 40% 20.1[3.25] 38.1% 13.0 [2.10] 12.0%
50% 23.2[3.75] 44.0% 14.7 [2.37] 13.6%
60% 26.0 [4.20] 49.3% 16.2 [2.62] 15.0%
70% 28.6 [4.62] 54.3% 17.6 [2.84] 16.2%
80% 31.0[5.01] 58.9% 18.9 [3.05] 17.4%
90% 33.3[5.38] 63.2% 20.1 [3.25] 18.5%
100% 35.5[5.73] 67.4% 21.2 [3.42] 19.6%

Source: own elaboration.

The results from Table 3 are broadly consistent with those from the full market: greater
litigation intensity increases both premiums and required capital, with premiums remaining the
main absorption mechanism. However, the percentage changes differ by segment. S2 results
closely track the aggregate market pattern, whereas S1 exhibits more attenuated percentage
increases in premiums.

This implies that larger insurers (S1) impose a proportionally smaller burden on
policyholders compared with S2 entities. Conversely, S1°s optimal sharing requires greater
allocations of solvency capital to cover litigation, consistent with their larger financial capacity.
Because S2 entities exhibit a larger claims volume, judicial costs propagate more strongly,
generating greater sensitivity in optimal adjustments.
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These findings indicate that litigation risk is redistributed differently across segments.
S2 absorbs higher levels of judicial risk, producing larger premium loadings, reducing its
competitiveness, and increasing exposure to adverse outcomes.

Figures 2 and 3 display the required increase in premium volume (Figure 2) and
solvency capital (Figure 3) for litigation funding under the optimal sharing rule, across all
segments and litigation levels.

Figure 2. Premium requirement (USD bi) for funding litigation
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Source: own elaboration.
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Figure 3. Equity-capital requirement (USD bi) for funding litigation
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The figures confirm that increasing litigation levels require greater contributions from

both policyholders (through premiums) and shareholders (through solvency capital) in all

segments. Additionally, the square-root structure in Equation 11 produces diminishing marginal

sensitivity: litigation increases at lower quantiles produce larger effects on optimal premiums,
while increases at higher quantiles generate progressively smaller marginal impacts.
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The differences across segments result from variations in the mean and variance of
aggregate claims. Segments with higher variance (e.g., S2 and the full market) show more
pronounced increases in premiums and required capital, whereas lower-variance segments (S3
and S4) display more moderate adjustments.

5. General discussion

The results show that litigation simultaneously affects insurers’ prices and solvency
capital, increasing operating costs and intensifying pressure on equity capital. This evidence is
consistent with recent research indicating that litigation raises premiums and may threaten
insurers’ solvency (Bailey & Blascak, 2016; Grace & Leverty, 2013; Kowalski et al., 2008), in
addition to contributing to systemic risk through insufficient capital allocation and pricing
failures (Fonseca & Carvalho, 2025; Carvalho & Guimaraes, 2024).

Although previous empirical studies have documented that litigation exerts direct
pressure on premiums by increasing operating costs (Bailey & Blascak, 2016; Kowalski et al.,
2008), our findings also align with Grace e Leverty (2013) in showing that mitigating the
frequency and severity of litigation reduces premiums. We observe this effect across different
litigation levels. However, unlike prior research, we advance the literature by quantifying these
variations — providing both absolute and percentage changes — an approach rarely explored.

A second contribution is that this study quantifies the impact of litigation on equity
capital, a topic largely unexplored in the international literature. In this regard, the proposed
methodology is more comprehensive, integrating pricing dynamics and solvency requirements
within a unified analytical framework. This expands current evidence on how litigiousness
affects the insurance market.

An additional point concerns the formulation of judicial PSL. As discussed earlier,
judicial PSL is still assessed using non-standardized legal interpretations and lacks robust
technical or actuarial foundations (Fernandes et al., 2014). This study addresses this gap by
proposing an objective and optimal criterion for funding litigation. The model determines not
only the portion that should be charged to policyholders through premiums but also the
additional solvency capital required to ensure that the insurer remains financially sound,
preserves a given expected return to shareholders, and funds litigation for a specified litigation
level.

By providing optimal solutions — minimizing the premium loadings imposed on
policyholders — our proposal surpasses the judgment-driven approaches still prevalent in the
Brazilian market. Any alternative allocation either unnecessarily burdens policyholders,
reducing competitiveness, or places excessive demands on shareholders, increasing opportunity
cost. This represents a significant advance: a high-impact contribution for mutualized insurance
pools, illuminating how litigation costs propagate through different economic stakeholders.

From an accounting perspective, although the measurement of provisions should
observe prudence, best-estimate criteria, and timely recognition, judicial PSL remains highly
dependent on non-standardized legal assessments, lacking a rigorous quantitative structure
capable of capturing litigation variability. In this context, the model developed in this study
advances the field by introducing a formal actuarial tool for liability management. By
quantifying the joint sensitivity of premiums and solvency capital to litigation, it provides an
objective method for measuring future obligations arising from judicial disputes, aligning with
best practices in the valuation of technical provisions and strengthening the connection between
accounting and actuarial perspectives.
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In other words, the proposed model not only determines funding requirements but also

acts as a coherent estimator of potential obligations associated with judicial risk, enabling more

transparent disclosure of these contingent liabilities. It therefore helps fill an important gap in

the measurement of judicial provisions, establishing a criterion that is analytical, replicable, and

consistent with prudential standards for liability management in the Brazilian insurance market.

The segmented results further show that the distribution of litigation costs may vary
substantially across segments. Likewise, segmenting by company or business line would allow
more refined liability management, helping insurers identify factors such as size, portfolio
structure, or line of business that influence litigation propensity.

These findings also support more effective risk-management practices, which differ
from the prevailing industry behavior of passing all litigation costs exclusively to policyholders
through premiums. Although this approach may reduce short-term internal pressure, it can
compromise competitiveness and limit access to insurance. The results demonstrate that
litigation costs can be shared between policyholders and shareholders, reducing premium
impact, strengthening competitiveness, and expanding access for new policyholders.

6. Final remarks

Litigation refers to submitting contractual disputes to the Judiciary (Barroso, 2012).
Because insurance contracts are legally enforceable, policyholders may seek judicial review of
private relationships (Trettel et al., 2018).

Litigation has therefore become an institutional phenomenon with direct effects on the
economic functioning of insurance markets. It stems from perceived injustice that motivates
individuals to seek redress (Sala, 2024), from distortions created by policyholders’ expectations
regarding exclusion clauses (Weiss, 2018), and from immediate denials of coverage resulting
from noncompliance with contractual conditions (Silva & Ribeiro, 2018).

In the Brazilian insurance market — characterized by strong protection of the vulnerable
party (Miragem & Carlini, 2014) — litigation affects pricing, operating costs, and insurers’
management capacity.

Despite these consequences, no technically grounded study had been available to
measure the impact of litigation on premiums and solvency capital. This gap includes both the
absence of actuarial criteria for judicial PSL and the absence of models integrating pricing, cost
allocation, and solvency requirements. Addressing this, the present study develops an analytical
mechanism capable of optimally quantifying these effects, providing premium loadings and
required equity-capital contributions that maintain solvency while minimizing the pass-through
of litigation costs to policyholders across different litigation levels.

The results show that litigation affects prices and equity capital asymmetrically, with a
greater impact on premiums. When results are segmented, S1 entities are better able to absorb
litigation costs through equity capital than S2 entities, thereby mitigating premium increases
and strengthening competitiveness. This reflects the structural characteristics of the S1 segment,
composed of large insurers.

The evidence also suggests that policies designed to reduce litigation alleviate not only
premiums but also solvency-capital contributions. This may encourage insurers to manage
contractual issues more effectively — especially those related to coverage and exclusions — so
that potential disputes do not escalate into litigation.
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This study provides contributions to several stakeholders: (i) from an actuarial
perspective, it offers insurers a robust analytical framework to quantify litigation effects on
premiums and equity capital, enabling optimal cost sharing and minimizing the premium
burden on policyholders — unlike current market practices that shift the entire cost through
premiums; (ii) from an accounting perspective, it supplies regulators (such as SUSEP) with a
technical foundation to develop more objective criteria for judicial PSL, contrasting with the
subjective methods still used; (iii) from an economic perspective, it enhances insurers’
competitiveness by reducing premiums and expanding supply through better management of
contractual divergences before they reach the judicial system, while increasing transparency for
policyholders on how litigation affects prices and market sustainability, and; (iv) from a
management perspective, it establishes a new paradigm for managing risks arising from
litigation.

Some limitations of this study arise from data availability and the proxies employed.
The pricing model also relies on the first two moments of the moment-generating function of
aggregate claims, which may not capture all idiosyncrasies of incurred losses. Moreover, the
model assumes stability in the loss distribution over time, which may not fully reflect structural
changes in judicial behavior.

As suggestions for future research, this analytical model could be applied by segmenting
data by line of business, especially Health, where premium formation allows more detailed
studies of pass-through and capital allocation. Future work could also test alternative severity
distributions to examine result stability and explore how the relationship between market
litigation levels and shareholders’ expected returns influences optimal cost sharing.
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