
516

R. Bras. Gest. Neg., São Paulo, v.24, n.3, p.516-532, jul./set. 2022

REVISTA BRASILEIRA DE GESTÃO DE NEGÓCIOS ISSN 1806-4892
                                                                                  e-ISSN 1983-0807

© FECAP
RBGN

516

Revista Brasileira de Gestão de 
Negócios

https://doi.org/10.7819/rbgn.v24i3.4192

Received on: 
May/25/2020 
Approved on: 
July/25/2022

Responsible editor:
Prof. Jose Ruiz

Evaluation process:
Double Blind Review

Reviewers:
Jaime Bastias; Noemi Peña-Miguel

This article is open data

Exploratory Analysis of Solvency Regulations 
in the Three Main Latin American Insurance 

Markets

Asier Garayeta1  
J. Iñaki De la Peña1  
Eduardo Trigo2  

Abstract

Purpose – This paper analyses the suitability of different regulatory systems for 
the solvency of insurance companies.

Theoretical framework – The insurance sector is in the midst of a global process 
of change. There are different systems and each of them faces insolvency in a 
different way, although they all provide optimal capital with which to deal with 
undesirable situations. This study focuses on Latin America, where the sector is 
becoming increasingly important. Brazil, Mexico and Argentina are the most 
relevant countries in terms of annual premium volume.

Design/methodology/approach – This paper uses the structure designed by 
Cummins et al. (1994) to check whether the regulations are suitable for reducing 
the number of insolvencies.

Findings – The review of the regulations in these countries shows that they have 
all been reformed, following the trend in the insurance sector over the last decade, 
although the degree of legislative development is greater in some than in others. 
The involvement of the system must take place at two levels: on the part of the 
insurer, with the periodic self-assessment of risks; and on the part of the regulator, 
with the periodic review of the system as a whole.

Practical & social implications of research – This paper contributes to the 
literature by proposing the lines of work necessary for the globalisation of insurance 
sector regulation in Latin America.

Originality/value – The main conclusion is that regulatory systems must 
increase their qualitative approach to risk management, not only in the number 
of calculations but also by increasing governance, transparency and risk control.
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solvency, insurance stability.
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1 Introduction

Insurance consists of the transfer of risk of loss in 
exchange for a premium payment, so that when a loss occurs, 
this loss is compensated. The collected premiums must 
be properly managed in order to guarantee compensation 
payments as well as the solvency of insurance companies; 
this ensures that insurers will meet both foreseen and 
unforeseen payment obligations. In view of this, governments 
establish legislative frameworks to guarantee policyholders’ 
rights, which provide the policyholders with security and 
require insurance companies to have sufficient capital to 
absorb the variability of the business, thus guaranteeing 
their solvency.

Since the 1990s, there has been a shift from a 
rule-based approach that measures solvency in a static 
way to a principle-based, risk-based capital approach that 
measures solvency dynamically (Eling & Holzmüller, 
2008; Garayeta & De la Peña, 2017; Fung et al., 2018). 
This process has been promoted by the International 
Association of Insurance Supervisors (2015).

Research has been conducted on the predictive 
ability of solvency models (Meyricke & Sherris, 2014; 
Fung et al., 2018), and on the minimum capital needed to 
reduce insolvencies (Park & Tokutsune, 2013). Based on 
how the models incorporate capital into management, the 
literature proposes the following classification (Table 1):

Regardless of how countries implement it, the 
purpose of any insurance regulation is to prevent insurer 
failure and increase risk diversification (Krivokapic et al., 
2017). Cummins et al. (1994) established a theoretical 
framework with seven hypotheses to analyse insurance 
regulation and its ability to predict insolvencies. They 
applied it to Risk-Based Capital, the regulation in force 
in the United States of America. Theirs is the only 
existing theoretical framework available to analyse in 
an insurance regulation the degree of risk measurement 
and management and its ability to reduce insurer failure. 

Doff (2008) applied these seven hypotheses to Solvency 
II, the regulation in force in the European Union (EU), 
and Holzmüller (2009) extended them to eleven and 
applied them to Risk-Based Capital, Solvency II and the 
Swiss Solvency Test, the regulation in force in Switzerland. 
Other authors have adapted these hypotheses to the latest 
regulatory changes introduced by Solvency II in the EU 
and have applied them to the three regulations involved, 
in addition to others. Such is the case of Garayeta & De la 
Peña (2017), who apply them to Solvency Margin Ratios, 
the regulation in force in Japan, and Fung et al. (2018), 
who apply them to the China Risk-Oriented Solvency 
System, the regulation in force in China. However, these 
eleven hypotheses have never been applied to one or more 
countries in Latin America, an insurance market made 
up of some thirty countries that differ in their cultural, 
economic, legal and geographical characteristics.

Therefore, this paper’s main objective is to carry 
out an exploratory analysis of the solvency regulation of the 
main Latin American insurance markets to determine their 
degree of development and whether there are significant 
differences between these markets. The secondary objectives 
are to identify not only the differences and similarities 
between the solvency systems but also the areas that should 
be improved in order to increase the markets’ capacity to 
predict insolvencies.

This paper’s contributions are mainly twofold. 
The first, methodological contribution lies in it being 
the first to analyse the solvency regulations of Brazil, 
Mexico and Argentina using the Cummins et al. (1994) 
and Holzmüller’s (2009) eleven hypotheses. The second, 
practical contribution lies in determining the degree of 
development of these regulations (indicating their potential 
for improvement) and comparing them by identifying 
their differences and similarities.

According to the data provided by Swiss Re. 
(2019), Latin American insurance businesses generated 
a premium volume of 167,888 billion United States 

Table 1  
Regulatory solvency models

PRINCIPLE-BASED MODELS RULE-BASED MODELS
Definition • Responsibility delegated to each company 

(Eling & Holzmüller, 2008).
• Detailed set of rules (Klein, 2011)

Feature • Freedom and flexibility • No option to change
Capital requirements and risk management • Integrated • Non-integrated
Source: Own elaboration.
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dollars (USD) in 2017. This volume of business exceeds 
that of the entire African continent and Oceania but 
not of North America or Europe. In terms of business 
volume, Brazil, Mexico and Argentina are the three most 
important countries. Their premiums account for 75% 
of the total premiums generated in 2017 in LA, of which 
Brazil represents 50% (Graph 1). The analysis of these 
countries provides a complete picture of the insurance 
sector in LA, since the remaining premium volume 
(25%) is highly fragmented among the other thirty or 
so countries that make up the region.

This paper is structured as follows. The second 
section describes the evolution and current status of the 
models analysed. The methodology is then developed by 
using Cummins et al. (1994) and Holzmüller’s (2009) 
eleven hypotheses. These allow for a qualitative analysis 
of country-specific regulations. The fourth section details 
the results obtained and the fifth and sixth sections discuss 
those results and draw conclusions.

2 Insurance in Latin America

The pension market’s decline and stagnation in 
recent years is characteristic of the sector in LA (Graph 2).

In the period from 2004 to 2011 there was initially 
an increase in diversification, both geographically and 

in terms of product type. The data show that the Latin 
American market operates at two speeds (Swiss Re., 2019). 
In 2012 and 2013, there was a slowdown in the main 
global insurance markets, which was more pronounced 
in LA. In 2014, life premiums decreased by 2.1% in 
Brazil and did not grow in the other countries (Swiss Re., 
2006). In 2014 and 2015, the lack of investor confidence 
and fiscal austerity policies in Brazil were reflected in the 
insurance market with a sharp fall in premium volumes 
and a decline of growth in Mexico and Argentina (Swiss 
Re., 2014). Nevertheless, Brazil maintains its leadership 
position with 62% of premium volume in life insurance.

2.1 Brazil

Brazil’s insurance market has the largest volume 
of business in LA (Graph 2), generating more than 50% 
of premiums in LA during the period from 2004 to 2018. 
The volume of collected premiums is very even between life 
and non-life business, although slightly more is collected 
in the former. In 2017, Brazil ranked 12th globally for 
premium volume, but it dropped to 16th position the 
following year, accounting for 1.4% of global premium 
volume in 2018 (Swiss Re., 2019).

The entity in charge of insurance supervision in 
Brazil is the Superintendence of Private Insurance (SUSEP) 
(Curvello et al., 2018). One of the first times this body 
addressed the issue of insurance company solvency was in 
2013 (Brasil, 2015), when the minimum capital required for 
a company to carry out insurance activities was addressed. 
It is now established that a company must have a base 
capital consisting of a fixed part of 1,200,000 Brazilian 
real (USD 272,982) and a variable part, which depends 
on the region of the country and the minimum capital 
(Melgarejo, 2004; Brasil, 2015).

The legislation makes it mandatory to have a 
solvency regularisation plan and sets the timeframe for 
implementation (Brasil, 2015; Curvello et al., 2018).

2.2 Mexico

In 2017, Mexico ranked 26th globally for 
premium volume and it generated USD 25,293 million, 
representing 15% of the Latin American market, which 
was 5.8% more than the previous year. Mexico now ranks 
20th globally and, unlike Brazil, non-life premiums are 
more prevalent than life premiums (Swiss Re., 2019).

The National Insurance and Bonding Commission 
(Comisión Nacional de Seguro y Fianzas - CNSF) is the 

Graph 1. Insurance business in LA
Source: Data from Swiss Re, 2019 (own elabo-
ration)
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competent body for issuing insurance market laws. 
In 2004, solvency was included in the inspection 
and supervision regulations, but mainly referred to 
accounting and the internal control of insurance 
companies. The CNSF is responsible for monitoring 
insurance companies’ financial stability and solvency 
(México, 2018).

Institutions have to regularly assess their 
overall funding needs; information, both quantitative 
and qualitative; and risk tolerance limits. Investment 
and technical reserve requirements are also established 
(Braun et al., 2017). The legislation also permits the use 
of internal models to determine capital requirements, 
subject to prior approval. The required capital must be 
covered by eligible own funds, which must be invested in 
accordance with prudence, diversification, liquidity and 
profitability requirements (México, 2018).

2.3. Argentina

Argentina is ranked third for premium volume 
in the Latin American market with USD 16,435 million, 
an increase of 15% compared to 2016 (Swiss Re, 2019). 
The non-life insurance branch is experiencing the greatest 
development, ranking second in LA and accounting for 
0.23% of premiums worldwide in 2018.

The body in charge of insurance supervision in 
Argentina is the Superintendencia de Seguros de la Nación 
(SSN). There is currently a regulation that establishes the 

requirements to be met by agents participating in the 
insurance market (Argentina, 2018).

The Argentine system bases insurer solvency on 
whether an insurer can demonstrate that it has enough 
capital to meet its obligations. In addition, investments 
must be in line with financial stability (Braun et al., 2017) 
and ensure company continuity (Noman et al., 2018). 
All this is carried out under the SSN’s supervision.

The Argentine system is rule-based and solvency 
assessments are mainly accomplished by using accounting 
indicators, which is far removed from global risk management 
(International Association of Insurance Supervisors, 2015; 
Mapfre, 2018). This system is similar to the previous 
European Solvency I system.

3 Methodology

Modelling the solvency status of an insurer 
involves considering many factors, not all of which can be 
measured quantitatively (European Commission, 2004).

Cummins et al. (1994) established a qualitative 
model based on seven hypotheses that are testable by 
analysing insurance solvency regulation and focusing on 
risk assessment and insolvency detection.

The use of this qualitative model is justified 
because, to date, it is the only existing model for analysing 
a regulatory system in its entirety and assessing its ability 
to reduce and predict insurer insolvency. It analyses, from 
the supervisor’s point of view, how insurers measure and 

Graph 2. Evolution of total premium volume (USD million) of the three main markets in LA
Source: Data from Swiss Re, 2019 (own elaboration)
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manage their risks. There is no other methodology for 
analysing solvency in an exploratory way.

This qualitative methodology was used by Doff in 
2008 to analyse Solvency II. Holzmüller (2009) extended 
it by adding four assumptions in order to adapt it to the 
complexity of products and changes in markets, insurer 
structures and risks. The latter author applies it to Risk-
Based Capital, Solvency II and the Swiss Solvency Test, 
focusing on the possibility of dynamic changes and market 
capital. Other authors have adapted these hypotheses to 
the latest regulatory changes introduced by Solvency II 
in the EU and have applied them to the three regulations 
involved and others. Garayeta and De la Peña (2017) 
apply the model to Solvency Margin Ratios (Japan) and 
Fung et al. (2018) apply it to the China Risk-Oriented 
Solvency System.

The qualitative model used in this paper is the 
European model, as it is the most common one in the 
insurance sector (Holzmüller, 2009). It contains the eleven 
criteria, which will be tested as hypotheses.

The hypotheses of this model are then tested and 
assigned a value of 1 if they are fulfilled and 0 otherwise. 
According to the Cummins methodology, each criterion 
has requirements to be fulfilled, which in this work will 
be used as if they were items to be fulfilled. If an item is 
addressed in the legislation or there is a formula to measure 
it, a value of 1 will be set and 0 otherwise. All items will 
be averaged out and given the same degree of importance. 
If the average is less than 0.5, the hypothesis is not fulfilled, 
whereas if the value obtained is greater than or equal to 
0.5, the hypothesis is considered as being fulfilled. We will 
follow the methodology established by Doff (2008) and 
Holzmüller (2009).

H1: The risk-based capital formula provides 
sufficient incentives for weak firms to reduce 
their risk exposure.

Rule-based regulation is simple and less risk-
oriented (Doff, 2008). Therefore, an insurance supervisor 
sets minimum capital requirements that are public and 
that insurers must meet to avoid intervention, providing 
an incentive to hold capital commensurate with risk (Doff, 
2008; Noman et al., 2018). Setting capital requirements 
allows for early intervention as well as the creation of an 
efficient and stable structure. Therefore, the hypothesis 
is fulfilled if a country’s regulation:

i. Rehabilitates weak insurers.

ii. Ensures the orderly liquidation of insurers 
that are unable to do so.

iii. Limits insurers that are at risk of insolvency 
from acquiring risks.

H2: The risk-based capital formula reflects the 
main types of risk.

Regulation that identifies the types of risk and the 
sensitivity to them allows for the detection of weak insurers 
(Santomil & González, 2020) and reduces the possibilities 
of arbitrage in the system, so the hypothesis is satisfied if:

i. Internal controls are in place that, together with 
adequate governance, reduce failures. Insolvencies 
are often due to a combination of several risks (Park 
& Tokutsune, 2013), so the regulation identifies the 
main risks to which an insurer is exposed that are 
individually or jointly responsible for its insolvency 
(Park & Tokutsune, 2013); it establishes internal 
controls and promotes appropriate governance in 
order to reduce failures.

ii. Risk sensitivity reflects the differences between 
various insurers (Holzmüller, 2009). However, the 
regulation should not set excessive requirements 
for small insurers so that they are not discriminated 
against and driven out of the market, which would 
ultimately harm supply and market freedom (Van 
Rossum, 2005; Liu et al., 2019).

H3: The weight of each risk is proportional to 
its impact.

The hypothesis is fulfilled if:

i. The regulation promotes an approach where the 
weight of risk is commensurate with its importance 
(Doff, 2008). Risks must be calibrated appropriately 
(Holzmüller, 2009) and each insurer’s casuistry 
must be considered (Cummins et al., 1994).

ii. The probability of insurer insolvency must 
be calculated using a consistent risk measure 
(Artzner et al., 1999) and the parameters must be 
estimated correctly to avoid distortions (Doff, 2008).



 521

R. Bras. Gest. Neg., São Paulo, v.24, n.3, p.516-532, jul./set. 2022

Exploratory Analysis of Solvency Regulations in the Three Main Latin American Insurance Markets

iii. The structure of interdependencies between 
risks is appropriate and can be developed using 
internal models (Holzmüller, 2009).

H4: The system significantly identifies insurers 
that generate the highest insolvency costs.

Insolvencies in the insurance sector are caused by 
one or more shocks to assets, liabilities or both (Eling et al., 
2007), although historically insolvencies have focused 
attention on liabilities as they are more frequent in weakly 
capitalised insurers (Park & Tokutsune, 2013). Similarly, 
small insurer insolvencies tend to be more frequent, but 
those of large insurers generate higher costs to the economy 
(Liu et al., 2019). The hypothesis therefore holds if the 
regulation can reduce the failures of insurers that pose a 
systemic risk (Doff, 2008; Cummins et al., 1994).

H5: The formula must reflect the economic values 
of assets and liabilities.

An insurer’s accounting balance sheet differs 
greatly from an economic balance sheet. The calculation of 
technical provisions and minimum allowable capital must 
be done using the economic value of assets and liabilities 
because book values can provide biased results (Holzmüller, 
2009; Krivokapic  et  al., 2017; Curvello  et  al., 2018). 
The International Financial Reporting Standard (IFRS) uses 
economic value, so compliance with the assumption leads 
to convergence with it especially for liabilities (International 
Accounting Standards Board, 2017).

H6: The measurement system prevents inaccurate 
reporting and other forms of insurer manipulation.

Supervisory and control regulation focuses on the 
security of policyholders and beneficiaries, while accounting 
regulation should avoid inaccurate information (Gatzert & 
Heidinger, 2020) without neglecting qualitative characteristics. 

A supervisor must have access to accurate and relevant 
information that enables insolvencies to be anticipated 
(Noman et al., 2018). The hypothesis is therefore fulfilled if:

i. The accuracy of information is ensured by 
having instruments that detect and sanction 
fraud (Cummins et al., 1994), including on-site 
assessments (Doff, 2008).

ii. Sanctions are clearly defined and known to 
all other actors (Holzmüller, 2009).

H7: The formula avoids complexity.

This hypothesis is complex because the regulation 
should encourage risk management and reduce insolvency 
costs (Doff, 2008). Thus, there are two extremes (Table 2):

The insurance industry is complex by nature. However, 
a formula’s level of complexity must, on the one hand, be 
appropriate and encourage overall risk management and, 
on the other hand, not make premiums more expensive or 
reduce innovation (Van Rossum, 2005). In this respect, it 
should be borne in mind that there may be simple formulas 
underlying complex calculations (Klein & Wang, 2007).

Internal models, however, are more risk appropriate 
and are incorporated into an insurer’s management (Klein 
& Wang, 2007; Linder & Ronkainen, 2004; Scherer & 
Stahl, 2021), but they are complex and costly (Eling et al., 
2007). While complexity is to some extent necessary, 
it must be at an appropriate level and there must be a 
comprehensive approach to risks.

H8: The structure is adequate to anticipate 
economic shocks and manage systemic risk.

Systemic risk has been primarily associated with 
the banking sector, but globalisation has increased its 
importance in the insurance sector (Laas & Siegel, 2017). 

Table 2  
Main features of the calculation formula

SIMPLE FORMULA COMPLEX FORMULA
In favour • Easy to explain, understand and use. • Improved prediction (Holzmüller, 2009)
Against • Does not capture all the information (Trainar, 2006). • Cost to insurer and regulator (Holzmüller, 2009)

• Does not observe inefficiencies in transparency (Butt, 
2007).

• Difficult to analyse (Cummins et al., 1994):
- the management of the company
- the effect on capital and the market

Source: Own elaboration.
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A lack of regulation fosters systemic risk (Holzmüller, 
2009), although the use of the same model leads to 
the same response to similar events, thereby increasing 
systemic risk.

Internal models are a systemic risk reduction tool 
(Nebel, 2004). Such models relate risk to an insurer’s own 
experience and risk profile, and they are therefore the basis 
for risk assessment and risk management (Santomil & 
González, 2020; Vesa et al., 2007).

H9: The regulation carries out an evaluation of 
management processes.

This hypothesis requires:

i. A structure and tools to enable a regulator to 
detect insolvency situations and causes at an 
early stage. There needs to be some indicator to 
prevent capital shortfalls.

ii. The conducting of qualitative analyses (Park 
& Tokutsune, 2013), which can be effective in 
detecting various factors. On the one hand, there 
are factors that cause insolvency, such as a lack 
of management experience, incorrect business 
plans (Arora, 2018; Holzmüller, 2009; Park & 
Tokutsune, 2013), poor management or exposure 
to strategic risk (Doff, 2008). On the other hand, 
there are factors that prevent it, such as internal 
controls or expert advice (Arora, 2018).

iii. Regulators having supervisory and monitoring 
tools in addition to setting capital requirements 
(International Association of Insurance Supervisors, 
2015).

H10: The system is flexible and adaptable to 
change.

This hypothesis examines whether:

i. The market moves faster than regulation so that 
misalignments can occur and affect policyholders 
(Holzmüller, 2009). A system with high solvency 
standards may drive more insurers out of the market 
than is necessary (Eling et al., 2007), reducing the 
number of institutions in the market and changing 
its structure from atomised to centralised.

ii. The market’s degree of competitiveness. When 
agents have more power, they tend to limit 
regulation. In contrast, highly regulated markets 
allow for high competitiveness and individual 
agents have less power (Fung et al., 2018).

H11: Systems increase market discipline and 
transparency.

Regulation should include market discipline and 
not be limited to capital to ensure solvency (Gatzert & 
Heidinger, 2020). This requires increased transparency, 
which provides information that allows insurers to be 
assessed (Eling et al., 2007), so that:

i) These systems comply with regulation and 
maintain an appropriate level of risk.

ii) The market is more efficient and information 
asymmetries are reduced.

The methodology used in this research consists of 
an exploratory analysis of Brazil, Mexico and Argentina’s 
legislation on the supervision and control of insurance 
companies in order to assess these countries’ regulatory 
development. For this purpose, a qualitative model was 
used, based on Cummins et al. (1994) and Holzmüller’s 
(2009) eleven hypotheses, which determine the degree 
of performance of each country’s regulatory solvency 
system in comparison with the European Solvency II 
model. The aspects analysed are a system’s quantitative 
management (H1, H2, H3, H5, H7 and H10), its 
qualitative management (H6 and H9), its transparency 
and use of market discipline (H11), as well as its ability 
to detect insurer failures and, if they occur, to reduce 
their costs (H4 and H8).

4 The exploratory analysis results 
and hypotheses testing

4.1 The exploratory analysis results

The exploratory analysis results on the impact 
of the Brazilian, Mexican and Argentine regulations on 
insurance companies’ solvency are summarised in Table 3.
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4.2 Hypotheses testing

The hypotheses of the qualitative model are 
tested by assigning them a value of 0 if they are rejected 
and 1 if they are accepted. Next, the evidence that allows 
the hypotheses to be accepted or rejected is presented, 
as well as the situation in which the analysed regulations 
are found. Using text mining, a value of 1 is assigned to 
the evidence that contributes to the acceptance of the 
hypothesis and 0 is assigned to the evidence that does 
not. The hypothesis is rejected (0 value) if the average 
of the evidence is less than 0.5 and accepted (value of 1) 

if it is greater than or equal to 0.5. For this purpose, it 
is assumed that all evidence is of equal importance for 
the acceptance or rejection of the hypothesis, so that all 
evidence for the same hypothesis has the same weighting.

H1:

Brazil leads the Latin American insurance market 
in terms of premium volume but not in terms of solvency 
measurement. Its system is in transition to a principle-
based system, so it adheres to H1 but does not fully 
satisfy it (Mapfre, 2018). It includes the largest risks but 

Table 3  
Summary of solvency regulation

System Brazil Mexico Argentina
1. General information
1.1. Country of application Brazil MCR (minimum capital 

requirement)
Mexico SCR (solvency capital 

requirement)
Argentina

1.2. Year of introduction 2015 2016 2014
(last reform, although solvency is 

not addressed)
1.3. Main pillars Quantitative and qualitative 

requirements regarding investment 
characteristics

Quantitative and qualitative 
requirements to be reviewed by the 

supervisor, public disclosure

Quantitative and slightly 
qualitative requirements

1.4. Regulated companies Insurance and reinsurance 
companies

Insurance and reinsurance 
companies

Insurance and reinsurance 
companies

1.5. Consideration of management 
risk

No Slight No

1.6. Public information 
requirements

Yes, but for administrations Yes Yes

2. Definition of required capital
2.1. Typology of the model Static factors + dynamic solvency 

assessment
Static factors + dynamic solvency 

assessment
Static factors

2.2. Rule-based/Principle-based Principle-based Principle-based Rule-based
2.3. Balance sheet orientation Yes Yes Yes
2.4. Time horizon 3 months 1 year 1 year
2.5. Measurement of risk/
calibration

VaR 99% VaR 99.5% -

2.6. Operational risk Yes Yes -
2.7. Catastrophic risk No Yes, as part of the liabilities at risk -
2.8 Internal models No Yes -
3. Definition of available capital
3.1. Definition based on market or 
book values

Economic values Market-consistent values Book values

3.2. Classification of available 
capital

Not stated Yes (3 levels) -

3.3. Consideration of off-balance 
sheet items

No Yes, as part of the risks -

4. Intervention
4.1. Levels of intervention -
4.2. Transparency of sanctions Yes. Deadlines are set but no 

sanctions
Yes, established No

Source: Own elaboration.
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could improve its risk adequacy, as internal models are 
not addressed (Scherer & Stahl, 2021).

The Mexican solvency capital requirement (SCR) 
generally complies with H1 because it is principle-based, 
risk-sensitive and strives to move away from the rule-based 
system. However, the SCR does not consider that there 
are risks whose measurement requires a more complex 
approach, and its risk sensitivity can be improved as 
some calculations use accounting concepts (México, 
2018). Another drawback is that the system is based on 
modules where the SCR increases with premiums and not 
with risks, which implies a failure of H1 because higher 
premiums do not necessarily lead to higher risk exposure.

Argentina has a system with a basic risk quantification, 
which is similar to the Solvency I system that the European 
Union used in the past (Mapfre, 2018). The system is 
rule-based, calculations are carried out with accounting 
rather than economic values, and the system does not 
contemplate the use of internal models. Therefore, the 
risk management approach is not comprehensive and is 
far removed from H1.

Most systems use the value-at-risk (VaR) risk 
measurement, with the exception of the Argentine regulation, 
which does not require a measure as it is rule-based. Brazil 
uses a confidence level of 99% (Chan & Marques, 2017), 
while Mexico uses 99.5% (México, 2018).

Regarding the typology of the regulatory solvency 
system, Argentina uses a formula-based system, which 
is a feature to be improved; Brazil and Mexico use risk-
oriented systems.

The above evidence confirms that the hypothesis 
is accepted in the Brazilian and Mexican systems, while 
it is rejected in the Argentine one.

H2:

The Mexican model’s approach to risk includes 
six main risks (insurance technical, financial, pension, 
counterparty, operational and probable maximum loss). 
The Brazilian model again lags behind the Mexican model 
because it only includes four main risks (operational, 
underwriting, credit and market), although it uses an 
accounting basis and does not consider catastrophic risks.

The Argentine system mentions six main risks 
(insurance, market, credit, liquidity, operational and 
money laundering) that an adequate risk management 
system should contemplate (Argentina, 2018), but either 

it does not develop them further or its formulas are 
excessively static.

Operational risk is mentioned in all three systems. 
However, the Argentine system only considers it as part 
of an adequate risk management system. The Mexican 
system integrates it into a risk management system. Only 
the Brazilian system uses a formula, based on premiums 
and provisions, which is similar to that of Solvency II. 
There is consequently room for improvement, at least in 
the first two systems.

As for catastrophic risk, Mexico includes it but 
Brazil makes no reference to its implementation. Liquidity 
risk is different from solvency risk and many systems only 
mention it. The Mexican model includes liquidity risk as 
part of the SCR to be calculated, whereas the Argentine 
and Brazilian systems only mention it; however, none of 
the systems establish the calculation method.

Therefore, the above evidence indicates that the 
hypothesis is accepted for the regulation of Brazil and 
Mexico and rejected for Argentina.

H3:

Risks are often interdependent. The Brazilian 
model considers the correlation between risks and 
between some sub-risks, although it does not consider 
the correlation between these risks and operational risk. 
The Mexican system considers the correlations between 
the different risks, but the value of these correlations is 
not detailed in the regulation, which is an aspect that 
needs to be improved. The Argentine model is static and 
requires neither calibration nor risk measures.

The time horizon used for most calculations in 
Mexico is one year. In Brazil, for some calculations, it is 
three months (Chan & Marques, 2017). In Argentina it 
ranges from 12 to 36 months, depending on the calculation.

Therefore, the hypothesis is accepted in the Mexican 
and Brazilian systems but not in the Argentine system.

H4:

The Brazilian and Mexican models are principle-
based, so risks are represented by probability measures, 
and the VaR risk measure is used to determine capital 
requirements (Chan & Marques, 2017; México, 2018). 
The Argentine model is a rule-based system and uses book 
values, so there is a higher possibility of bankruptcies that 
generate high costs for the economy.
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The regulation in Mexico allows for the development 
of internal models, subject to prior authorisation by 
the Commission; however, Brazil and Argentina do not 
consider them, although in the latter some authors suggest 
that they should be addressed (Chan & Marques, 2017).

The Brazilian system states that cash flows should 
consider an insurer’s size, although it does not indicate 
how to do so (Brasil, 2015), while the Argentine system 
does not differentiate between large and small companies.

The evidence indicates that the hypothesis is only 
accepted in the case of Brazil and Mexico.

H5:

Brazil and Mexico have recently implemented 
market-consistent solvency models so that valuations 
are mainly carried out using economic values. However, 
the Argentine model makes no reference to the use of 
market values. Therefore, the evidence indicates that H5 is 
accepted in the regulations of the first two countries and 
rejected in the latter.

In addition, there are intangible assets in the insurance 
sector that must be considered when analysing an insurer’s 
risk and solvency. There is no doubt that some off-balance 
sheet items are not captured, although, for example, Mexico 
attempts to include them in its models (México, 2018). It was 
not observed that the other systems address this section, 
which supports the statement in the previous paragraph.

H6:

The Brazilian and Mexican models are principle-
based systems, but this is not the case for Argentina’s 
regulatory system. Brazil mentions internal controls that 
are mainly focused on monitoring the accounting–auditing 
part (Brasil, 2015) but does not expressly mention 
corporate governance. Mexico’s model addresses corporate 
governance and establishes criteria for sanctions and levels 
of intervention. However, these levels are unspecified and 
should be further developed. The Argentine system only 
establishes corporate governance principles.

Thus, the evidence indicates that the hypothesis 
is rejected in the Argentine and Brazilian cases because 
neither the monitoring system nor corporate governance 
is developed.

H7:

Following their respective reforms, the Brazilian 
and Mexican systems are not rule-based, and although 

the MCR and SCR formulas are more complex, they are 
still simple enough to adhere to the hypothesis. The risk 
measure used by these systems is VaR, which is simpler 
than tail value at risk (TVaR). In addition, the Mexican 
system establishes the obligation to publish the information 
used for the SCR calculation, so it can be cross-checked.

The Argentine system establishes the calculation 
by regulation, without capturing representative risk 
information or using stochastic methodologies, although 
it is the simplest of the three.

As for internal models, Mexico allows their 
development, Brazil does not do so yet and Argentina 
does not even contemplate them.

The evidence indicates that the hypothesis 
is accepted in the cases of the Brazilian and Mexican 
regulations.

H8:

The Mexican model is based on internal principles 
and models, whereby capital requirements are determined 
based on insurers’ experience and risk profile. It also reduces 
the possibility of contagion by allowing each insurer to use 
its own model, which (although not explicitly addressed 
in the system) reduces exposure to systemic risk (Laas & 
Siegel, 2017).

The Brazilian model does not address internal 
models but uses a principle-based system focused on risk 
adequacy (Brasil, 2015) that allows it some resilience 
to shocks. Argentina should transform its system to a 
principle-based, risk-oriented system that allows the use 
of internal models to reduce its exposure to systemic risk 
and improvement with regard to this hypothesis.

Therefore, the hypothesis is accepted for the 
Mexican regulation and rejected for Brazil and Argentina.

H9:

The regulation in Brazil addresses an insurer’s internal 
control, but its focus is on accounting rather than the overall 
analysis of corporate governance. It requires managers to be 
experts in insurance matters (Arora, 2018) and emphasises 
actuarial expertise. The Mexican regulation addresses corporate 
governance and external actuarial advice. To obtain the advice 
the regulation establishes a disciplinary regime and experience 
requirements for specify types of work, without elaborating 
on how such work will be assessed. The Argentine regulation 
establishes the principles of corporate governance but does 
not elaborate on them, so they are still to be developed. 
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Furthermore, it does not establish requirements for the work 
to be performed by insurance experts, nor does it address 
the consequences of malpractice by those involved in risk 
management (Argentina, 2018).

Therefore, the above evidence indicates that the 
hypothesis is only accepted in the case of Mexico.

H10:

The political process of approval and/or 
implementation of a regulation, the number of actors 
involved in it, and the geographical area of a country, 
which may involve the participation of local authorities, 
are factors that hinder a regulation’s flexibility and its speed 
of implementation. These factors are fully or partially 
present in Brazil, Mexico and Argentina and may affect 
the acceptance or rejection of the hypothesis, which will 
ultimately depend on the degree of centralisation of the 
legislative process.

Mexico’s transition to the current model began 
in the 1990s, which highlights the complexity of its 
implementation and questions its flexibility. Brazil and 
Mexico’s systems are principle-based and allow for some 
changes in amounts and/or parameters—changing their 
structure, however, would require a longer process. 
Argentina’s system does not allow for changes in the way 
minimum capital is determined.

All this evidence leads to the rejection of the 
hypothesis in all three systems.

H11:

The Brazilian system currently does not address 
internal models or corporate governance, although 

management promotes adequate governance, and there is 
an obligation to report to SUSEP, although it is true that 
its dissemination is not fully detailed. The Mexican model 
aims for efficient risk management based on principles, it 
promotes internal model development and it establishes 
public disclosure of certain data. The Argentine model 
addresses internal control, for which an annual programme 
is required, and tasks are detailed; however, market 
discipline, transparency and information dissemination 
are still pending issues.

The evidence indicates that the hypothesis is only 
accepted in the case of Mexico.

5 Discussion

The hypotheses of Cummins et al. (1994) and 
Holzmüller (2009) provide the qualitative baseline analysis 
of solvency regulations. In the previous section this paper 
analysed Argentina, Brazil and Mexico’s regulatory systems, 
hypothesis by hypothesis, and it also assessed the state of 
these systems and the reforms they should undertake to 
improve the insurance sector’s solvency.

The joint analysis of the hypotheses (Table 4) 
shows that the most developed system is the Mexican 
one, which adheres to all the hypotheses except for the 
tenth, which is largely due to the fact that it is closer 
to the path set by Solvency II. In this sense, it would 
be advisable for the Mexican regulator to improve the 
system’s capacity to adapt to emerging risks such as, for 
example, cyber, climate or geopolitical risks (Eling & 
Holzmüller, 2008), which are expected to increase in 
relevance in the coming years. Despite being the market 

Table 4  
Summary of hypotheses

Hypothesis Brazil Mexico Argentina
1. Provides appropriate incentives 1 1 0
2. Risk-sensitive formula 1 1 0
3. Well calibrated formula 1 1 0
4. Identification of high insolvency costs 1 1 0
5. Economic values considered 1 1 0
6. Avoids inaccurate information 0 1 0
7. Simple formula 1 1 0
8. Crisis-responsive structure 0 1 0
9. Assessment of the management system 0 1 0
10. Flexibility to adapt 1 0 0
11. Strength of management and market transparency 0 1 0
Source: Own elaboration.
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in LA with the largest volume of premiums, Brazil does 
not adhere to five of the eleven scenarios. The Brazilian 
regulator should improve the adaptability of the system 
(hypothesis 10), qualitative risk management (hypotheses 
6 and 9), disclosure of information and use of market 
discipline (hypothesis 11), which would allow it to 
increase transparency (Gatzert & Heidinger, 2020), and 
the ability to detect insurer failures and reduce their costs 
(hypothesis 8). The Argentine system does not fulfil any of 
the hypotheses and can therefore improve both quantitative 
and qualitative risk management, transparency and the 
use of market discipline, and its ability to detect insurer 
failures and reduce their costs. This is because the system 
measures solvency primarily on a static and retrospective 
basis (Doff, 2008), and the regulator should therefore 
initiate a reform process with the aim of implementing 
a new system to address risks in an appropriate manner.

The Mexican system is inspired by Solvency II and, 
like the Chinese system and the Swiss Solvency Test II, it 
is characterised by a high number of accepted assumptions 
(Doff, 2008, 2016; Fung et al., 2018; Garayeta & De 
la Peña, 2017; Holzmüller 2009). The Argentine system 
is inspired by Risk-Based Capital and Solvency I and, 
like the Japanese system, it is characterised by a low or 
zero number of accepted assumptions (Cummins et al., 
1994; Fung et al., 2018; Garayeta & De la Peña, 2017; 
Holzmüller, 2009). The Brazilian system is in transition 
from a system inspired by Risk-Based Capital and/or 
Solvency I to one inspired by Solvency II and the Swiss 
Solvency Test II and therefore needs to improve to meet 
the assumptions indicated in the previous paragraph.

The entry into force of Solvency II in January 
2016 has been a milestone not only for the European Union 
insurance market that has had to implement it, but also 
for numerous regulators in other geographical areas. These 
have taken this regulation as a reference to transform their 
generally static, retrospective and rule-based regulatory 
systems into dynamic, risk-based, forward-looking ones, 
taking into account the characteristics of their insurance 
markets and their degree of risk aversion, in order to 
improve the prediction and management of insolvencies 
and to encourage insurers to manage their business using 
the enterprise risk management (ERM) techniques that 
have been developed in recent decades. In the last five 
years, therefore, the activity of most insurance markets 
has focused on the process of discussing and/or initiating 
the necessary reforms to their regulatory systems, or on 
their implementation and the analysis of results. All these 

processes have been delayed by the COVID-19 pandemic. 
For example, in the case of the European Union, the 
results of the implementation of Solvency II are being 
analysed and two debates have been initiated. The first is 
on the process of reviewing and, if necessary, amending 
Solvency II (European Commission 2021a, 2021b, 2021c). 
The second is on the measurement and management of 
systemic risk in the insurance market and macro-prudential 
management tools (European Insurance and Occupational 
Pensions Authority, 2017, 2018b, 2018c), many of which 
were introduced in Solvency II.

The objectives of insurance regulation are primarily 
to protect policyholders and beneficiaries, to identify and 
reduce the number of insolvencies, to reduce the total cost 
to an economy of insolvencies of insurers operating in 
that economy, to increase the efficiency of the insurance 
market, to reduce information asymmetries between 
players in the insurance market and to align their interests 
by setting appropriate incentives to do so.

The fulfilment of these objectives depends on the 
degree of development of the regulation, which depends on 
the acceptance of the eleven hypotheses of Cummins et al. 
(1994) and Holzmüller (2009). The rejection of these 
hypotheses highlights the weaknesses of regulations and 
the reforms that regulators should undertake to improve 
them.

One of the most analysed objectives in the literature 
relates to the cost of insurer insolvency. Although the 
number and cost of insurer insolvencies is lower than that 
of other financial institutions such as banks, it is notable 
and attracts the attention of academics, practitioners 
and regulators (European Insurance and Occupational 
Pensions Authority, 2018a). More developed systems 
allow for more bankruptcies to be predicted earlier and in 
greater numbers, and their proper management reduces 
the cost to policyholders, beneficiaries and, ultimately, 
governments and taxpayers. Conversely, the number 
and cost of insolvencies is higher in systems with more 
weaknesses (Eling et al., 2007). In order to address these 
weaknesses, many regulators (Garayeta et al., 2022) have 
undertaken or plan to undertake the necessary reforms 
to implement, in whole or in part, systems that allow 
for a dynamic and prospective assessment of solvency 
(Braun et al., 2017; Chan & Marques, 2017; Gavira-
Durón et al., 2022).
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6 Conclusions

This paper details an exploratory analysis of the 
regulation of the main Latin American insurance markets 
to determine their degree of development, the differences 
and similarities between the systems and their room for 
improvement. To this end, Brazil, Mexico and Argentina’s 
solvency regulations were analysed using Cummins et al. 
(1994) and Holzmüller’s (2009) theoretical framework 
and by testing their eleven hypotheses. It is the first time 
that this methodology has been used to assess Latin 
American solvency.

The result of this exploratory analysis shows that, 
although the systems analysed have similarities between 
them, they also have significant differences (Table 3) and 
different degrees of development (Table 4). Therefore, 
the degree of development of the different LA insurance 
markets was determined and it is concluded that there 
are significant differences between them, thus fulfilling 
the main objective of the study.

Table 3 summarises the regulations of the main 
insurance markets in LA, showing the differences and 
similarities between these regulations, thus fulfilling the 
first secondary objective.

Using the information in Tables 3 and 4, it is 
concluded that the regulations in Brazil and Argentina need 
to be reformed in order to develop their risk management 
systems, and the discussion section indicates the aspects 
that need to be improved in these regulations and which 
reforms regulators should undertake in the short and 
medium term in order to increase their capacity to predict 
insolvencies, and which are therefore of interest to them.

The Brazilian regulator should improve risk 
identification, use internal models, promote corporate 
governance and establish and publish sanctions. 
The Argentine regulator should undertake a comprehensive 
and in-depth review of its regulatory system, which has 
many weaknesses—including the fact that it is a static, 
rule-based system that uses book values and therefore lacks 
calibration and risk measures. It does not provide for the 
use of internal models, nor does it adequately develop 
risks, corporate governance principles, market discipline, 
transparency and disclosure. This may lead to non-risk-
sensitive capital requirements as well as to the failure to 
provide for insurer insolvency, which, if a contagion effect 
occurs, may increase the country’s exposure to systemic 
risk. Therefore, we identified the regulations that need to 
be reformed to increase their ability to predict insolvencies, 

identifying the specific areas that can be improved, thus 
fulfilling the second secondary objective.

In addition to regulators, this work may be of 
interest to: i) policyholders, whether they belong to the 
public or private sector (companies or families), since the 
insolvency of their insurers could affect the collection of 
their claims; ii) insurers, because the implementation of 
this type of reform entails significant consumption of 
material, immaterial and human resources that need to 
be managed over several years; and iii) academics who 
are interested in the insurance sector, risk management, 
insolvency prediction and regulation, especially in LA.

This paper’s main limitation is the number of 
countries considered, which is limited to three of the 
thirty or so countries that make up the region. However, 
these countries account for 75% of the total premiums 
generated by LA in 2017, so the paper’s conclusions can 
be extrapolated to the rest of the region.

Future lines of research should focus on extending 
the exploratory analysis of solvency regulation, not only 
geographically (including representative Latin American 
countries which have this type of regulation) but also 
normatively, by analysing the rules that tend to develop 
this regulation by branch (life and non-life) or by risk type.
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