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RESUMO

Schinvelski, T. B (2024). O efeito moderador da recuperacdo judicial na relacdo entre a
eficiéncia dos capitais intangiveis e o fluxo de caixa livre das companhias abertas Brasileiras.
Dissertacdo de mestrado, Universidade Estadual do Oeste do Parand, Cascavel, PR, Brasil.

Objetivo: Verificar a influéncia moderadora do processo de Recuperagdo Judicial na relagdo
entre a eficiéncia do capital intangivel e o Fluxo de Caixa Livre (FCL) de sociedades andnimas
de capital aberto listada na Bolsa de Valores Brasileira (B3).

Metodologia: A metodologia da pesquisa revela-se quantitativa e descritiva, partindo da analise
documental de demonstra¢des contabeis das companhias listadas em oito trimestres, antes e
depois do processo concursal, todas coletadas por meio da base Refinitiv®. A mensuracio da
eficiéncia dos capitais intangiveis utiliza 0 modelo teérico Modified Value-Added Intellectual
Capital Coefficient (MVAIC), aplicado aos dados auditados das companhias em ambos os
cenarios, sobre o FCL. Os dados foram tratados por meio de dados em painel desbalanceado,
sendo a varidvel moderadora de recuperacdo judicial, presente em 12 empresas da amostra,
traduzida como binéria.

Originalidade: O presente trabalho inova ao examinar abrangentemente o efeito da eficiéncia
dos capitais intangiveis, mensurados pelo MVAIC, no FCL de empresas de capital aberto,
moderado pelo processo de recuperacao judicial.

Resultados: Concluiu-se com significancia estatistica que a eficiéncia do capital humano
(HCE) e o MVAIC influenciam positivamente o0 FCL em um cenario normal, enquanto a
relacdo se inverte quando moderadas pelo processo concursal, tendo as mesmas dimensoes,
efeito negativo sobre o FCL.

Contribuicdes: A analise da relacdo proposta contribui com insights valiosos aos tomadores
de decisoes, stakeholders e investidores, de empresas em iminéncia ou em processo concursal,
para o gerenciamento adequado dos investimentos e eficiéncia dos capitais intangiveis da
sociedade, e seu impacto direto no FCL, sobretudo em tal momento crucial de instabilidade
financeira interna da empresa.

LimitacBes e Perspectivas para Futuras Pesquisas: As limitaces da pesquisa estdo
relacionadas as cautelas na aplicacdo do MVAIC como medida de eficiéncia do capital
intangivel, e a utilizacdo do modelo de dados desbalanceados. Como sugestfes de trabalhos
futuros, recomenda-se avaliar esta moderagdo em cenarios distintos, inclusive ao nivel
internacional, e utilizando outros indicadores de desempenho da empresa, ou mesmo outras
metodologias diretas para avaliacdo dos capitais intangiveis da entidade.

Palavras-chave: Capitais Intangiveis; Capital Intelectual; Recuperacdo Judicial; Fluxo de
Caixa Livre; MVAIC.



ABSTRACT

Schinvelski, T. B (2024). The moderating effect of judicial recovery on the relationship
between the efficiency of intellectual capital and the free cash flow of Brazilian public
companies. Master’s degree dissertation, Western Parana State University, Cascavel, PR,
Brazil.

Objective: To examine the moderating influence of the Judicial Recovery process on the
relationship between the efficiency of intangible capital and the Free Cash Flow (FCL) of
publicly traded corporations listed on the Brazilian Stock Exchange (B3).

Methodology: The research methodology is quantitative and descriptive, based on document
analysis of financial statements from companies listed for eight quarters before and after the
judicial process, with all data obtained from the Refinitiv® database. The efficiency of
intangible capital is measured using the theoretical model Modified Value-Added Intellectual
Capital Coefficient (MVAIC), applied to the audited company data in both scenarios regarding
FCL. The data were processed using unbalanced panel data, with the binary variable of judicial
recovery being present in 12 companies in the sample.

Originality: This study innovatively examines the comprehensive effect of intangible capital
efficiency, measured by MVAIC, on the FCL of publicly traded companies moderated by the
judicial recovery process.

Results: The analysis demonstrated with statistical significance that human capital efficiency
(HCE) and MVAIC positively influence FCL in a standard scenario, whereas this relationship
reverses under the moderation of the judicial recovery process, with these same dimensions
showing a negative effect on FCL.

Contributions: The analysis of the proposed relationship provides valuable insights for
decision-makers, stakeholders, and investors in companies facing or on the verge of judicial
recovery, assisting in the proper management of investments and the efficiency of intangible
capital, and its direct impact on FCL, particularly during critical periods of internal financial
instability.

Limitations and Suggestions for Future Research: The limitations of the study are related to
the cautious application of MVVAIC as a measure of intangible capital efficiency and the use of
an unbalanced data model. Future studies are encouraged to evaluate this moderation in distinct
scenarios, including at an international level, and to use other company performance indicators
or direct methodologies for assessing the entity's intangible capital.

Keywords: Intangible Capital; Intellectual Capital; Judicial Recovery; Free Cash Flow;
MVAIC.
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1 INTRODUCTION

The Brazilian Stock Exchange (B3) reported at the beginning of 2023 that 380 publicly
traded corporations were listed on the traditional stock exchange, with a valuation amounting
to four trillion (B3, 2023), approximately 38% of Brazil's Gross Domestic Product (PI1B) for
2023 (IBGE, 2024). Also listed, but under judicial recovery status, were 17 companies at the
start of 2023 undergoing judicial recovery processes under the provisions of Law No. 11,101,
dated February 9, 2005 (Brasil, 2005). One company concluded its judicial recovery during the
same year, leaving 16 companies in recovery by the end of 2023, which managed more than 50
billion in internal assets (B3, 2023).

Previous studies on bankruptcy have already explored the direct costs of bankruptcy,
concluding significant relationships between bankruptcy and the total asset value of the entity
(Bris et al., 2006; Campbell, 1997; Warner, 1977; Weiss, 1990).

In Brazil, concerning the costs of bankruptcy and judicial recovery, studies by Jupetipe
and Mario (2017) and Jupetipe and Mario (2011) stood out. These studies considered both direct
costs (expenses with lawyers, accountants, and judicial administrators) and indirect costs,
which refer to opportunity costs such as time spent on the process. These researchers concluded
that such factors and costs strongly affect the company and compromise its recovery.

However, the financial impacts of judicial recovery still require further analysis,
especially concerning the intangible capital of the recovering entity, which is critical to
improving financial performance during judicial recovery.

Regarding the patrimonial assets of an entity, up until the 1980s, the main concern
regarding company assets was how to evaluate their tangible assets (Edvinsson and Malone,
1997). Synthesizing a set of technological transformations occurring at an extraordinary pace
(Zaragas, Fousteris, Didaskalou & Filos, 2023), the 21st century marks a shift in focus from
tangible assets to also include intangible capitals (Kayo, 2002).

Intangible capitals are defined as sources of competitive advantage (Asutay &
Ubaidillah, 2023) in Industry 4.0, also known as the Fourth Industrial Revolution, characterized
by connected digital technologies integrating and digitizing industries through the Internet of

Things, systems, and information and communication technologies (Lu, 2017).
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The importance of intangible capitals is such that the topic transcends accounting
balance sheets, encompassing management, law, corporate governance, business sustainability,
human resources, and political economy (Garanina et al., 2021).

Aligned with globalization and technological revolution trends, where intangible
assets have taken a leading role in corporate assets due to their superior capacity to generate
wealth, there is an increasing academic and business interest in the topic.

Nonetheless, despite the relevance of discussions about intangible capitals, existing
studies do not relate this concept to companies facing internal crises, particularly during judicial
recovery.

The behavior of intangible assets also differs from other assets, such as fixed assets,
especially during the recovery process. Tangible assets generally maintain their value during
judicial recovery, except in cases of mismanagement. Conversely, intangible capitals are more
compromised due to the bureaucratic, uncertain, and insecure nature of the recovery process
(Kieff & Paredes, 2005).

To conduct the proposed analysis of the effects of judicial recovery on the valuable
intangible capitals, it is necessary to measure the efficiency of the intangible capital of the entity
in question using a proprietary management method. These assets are rarely fully disclosed in
the company's accounting, either due to measurement challenges or due to legal and regulatory
limitations, especially those outlined by the Accounting Pronouncements Committee (CPC) 04
(2010) and the Brazilian General Technical Accounting Standards (NBC TG) 04 (R4) (2017).

This study uses the Modified Value-Added Intellectual Capital Coefficient (MVAIC)
to measure the efficiency of the company's intangible capital over time. It calculates the
efficiency of physical capital and intellectual potential through Value-Added (VA), Capital
Employed Efficiency (CEE), Human Capital Efficiency (HCE), and Structural Capital
Efficiency (SCE), as conceived by Pulic (2004). Additionally, the model extends to include
Relational Capital Efficiency (RCE), following the modification by Ulum, Ghozali, and
Purwanto (2014).

As a proxy for company performance, this study utilizes an essential measure of
financial health and efficiency: Free Cash Flow (FCL). FCL reflects the intrinsic value and
sustainability of a business, as formalized by Jensen (1986) in agency theory, representing the
amount of cash available after the company fulfills its operational and capital obligations to
sustain capacity. This cash can then be distributed to shareholders or allocated to projects.

The reliability of this performance metric, although less frequently applied to

intangible capital, stems from the fact that accounting profits, which influence the main
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performance metrics, can be manipulated through accounting practices. In contrast, FCL
represents an objective measure of the company's financial health and value creation for
shareholders (Reilly & Damodaran, 1995).

This study further innovates by investigating the neglected effects of what Industry 4.0
considers essential for the entity's health: intangible capitals and their efficiency across the
dimensions of human, structural, and relational capital. This is examined within the context of
significant concern and risk, defined as an internal company crisis: the judicial recovery
process. As a dependent variable, given the liquidity and cash flow constraints faced by

companies, the focus is precisely on FCL.

1.1 RESEARCH PROBLEM

Given the importance of intangible capitals in the entity's wealth generation (Schwab,
2016), researchers must analyze the effects of intangible capitals on company performance, as
confirmed in previous research (Brandt et al., 2018; Dallabona et al., 2015; Lucio, 2022;
Sprenger et al., 2017; Xu & Liu, 2020).

Despite strong results demonstrating the relationship between such factors, the
literature lacks consensus, as while most studies suggest a positive and significant relationship
between intangible capitals and financial performance (Bayraktaroglu et al., 2019; Britto, 2014;
Decker et al., 2013; Giarola, 2017; F. C. Lopes & Carvalho, 2021; Maditinos et al., 2011;
Nadeem et al., 2017; Nimtrakoon, 2015; Perez & Fama, 2006; Xu & Wang, 2019), other works
conclude the absence of such expected relationship (Luca et al., 2014; Miranda et al., 2020;
Ritta et al., 2017; M. Vogt et al., 2016; Zago et al., 2015).

Even in the face of conflicting results regarding the relationship between intangible
capitals and financial performance, but with numerical evidence and superiority of studies
confirming the relationship during stable periods, such analysis becomes even more essential
in crisis situations, such as a judicial recovery request, when the increase in Free Cash Flow
(FCL) is even more desired for the expected company recovery, with this metric being an
indicator of financial health, sustainability, and performance (Reilly & Damodaran, 1995).

Publicly-held companies, when facing judicial recovery processes, encounter complex
challenges in managing their resources, among which intangible capitals can play a crucial role.
However, the lack of efficiency in administering and controlling these assets can have

significant consequences.
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Certain that intangible capitals are not adequately reflected in publicly available
financial statements, due to compliance with CPC-04 (2010) criteria, which establishes defined
criteria from the accounting conservatism perspective for recognition, such as measurement
capacity, identification, and historical cost, there is a possibility, based on the current literature
analysis, that this intangible capital when measured is linked to superior free cash flows.

Furthermore, inadequate management of intangible capitals results in loss of key
talents, impaired stakeholder relationships, and inability to innovate. These problems not only
compromise financial performance but also affect investor confidence and companies' market
value, negatively impacting organizations. Consequently, it is possible to have greater value
generation and better performance in companies subject to judicial recovery, depending on the
intangible management adopted.

The research leverages the business society's demand by analyzing the effects of the
mentioned bankruptcy process on the dependent variable of the company's financial
performance, specifically the FCL, in order to provide predictive tools to stakeholders to
prevent undesired impacts on both the entity's intangible capital and its liquidity and cash

generation, aiming to improve management with a view to better financial performance.

1.1.1 Research Question

What is the moderating effect of the judicial recovery process on the relationship
between the efficiency of intangible assets and the Free Cash Flow of publicly traded

companies?

1.2 OBJECTIVES

1.2.1 General Objective

To examine the moderating effect of the judicial recovery process on the relationship

between the efficiency of intangible assets and FCL in publicly traded companies listed on B3.
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1.2.2 Specific Objective

a. Quarterly assess the financial performance through Free Cash Flow (FCL)
variation indicators and the efficiency of intangible capital in publicly traded
companies analyzed by the MVAIC method in each dimension, before, during,
and after the judicial recovery request.

b. Correlate the FCL with intangible capitals in each period and investigate the
moderating effect of the bankruptcy proceeding and its impact on the potential
relationship according to the methodology portrayed in the work.

c. Provide insights into the impact of intangible capital efficiency directly on FCL
when moderated by judicial recovery, establishing a predictive tool for
stakeholders, investors, and managers of other entities considering or
envisioning submission to the Brazilian bankruptcy process, intelligently
directing investments in intangible capitals to positively assist future cash flow

in the scenario.

1.3 TECHNICAL PRODUCTION JUSTIFICATION AND CONTRIBUTION

When voluntarily adhering to bankruptcy law, it is well-known about the so-called
“bankruptcy costs” (Jupetipe et al., 2017) in the face of abrupt scenario changes, adapting to
the obligations prescribed by Law No. 11.101/2005 (Brasil, 2005). Thus, good financial
performance and cash generation, which is normally the purpose of any business activity,
becomes even more essential in the bankruptcy process, especially to overcome the internal
crisis, exacerbated by increased costs due to the judicial procedure (Jupetipe et al., 2017).

On the other hand, although results may be controversial depending on sample
specifics, intangible capital efficiency can be strategically used to affect the performance of
publicly traded companies, as attested in the Brazilian scenario (Brandt et al., 2018; Britto,
2014; Decker et al., 2013; Giarola, 2017; Kreuzberg et al., 2013; F. C. Lopes & Carvalho, 2021,
Luca et al., 2014; Lucio, 2022; Mazzioni et al., 2014; Miranda et al., 2020; Moura Filho, 2015;
Perez & Fam4, 2006; Ritta et al., 2017; Sprenger et al., 2017).

The research is justified by investigating the relationship between intangible capital
efficiency of publicly traded companies listed on the Brazilian stock exchange and financial

performance embodied in FCL, with the bankruptcy process as a moderator, highlighting the
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increasing importance of intangible capital management during the judicial recovery request in
light of its possible relationship with liquidity and cash generation, potentially providing
solutions for ending the internal crisis.

In this line, considering that intangible capital is increasingly recognized as a crucial
factor for organizational success, the impact of the intangible capital usage coefficient on
additional value creation and its components for listed companies' performance during judicial
recovery was anticipated, proving extremely useful to the entity's stakeholders regarding the
potential moderating effect of the bankruptcy process in such a positive relationship during
stability periods.

Given the possible significant relationship between intangible capital and financial
performance and cash increment, exploring such relationship during and before the recovery
process is relevant, since judicial recovery occurs precisely due to insufficient cash flow and
liquidity to honor assumed commitments, with cash generation being necessary for entity
perpetuation and recovery compliance. Thus, investigating financial performance effects to
prioritize their intensification is essential.

Previously, even if the relationship is negative or insignificant, the present study also
serves such a conclusion as intangible capital investments also dispense the company's valuable
cash, so these resources could be better utilized to provide short-term free cash flow, ensuring
creditor payment and business perpetuity.

The results allow comparing potential effects of intangible capital efficiency on
company performance, specifically on generated FCL, uniquely in the scenario of bankruptcy
process submission, since the causality nexus between intangible capital and listed companies'
performance is not limited to relevant literature (Akgiin & Tiirkoglu, 2023).

Analyzing such relationship in the appropriate judicial recovery scenario enables
anticipating preventive measures and adjusting management strategy to avoid losses or
maximize advantages, which would not be predictable through mandatory statements, given the
difficulty of incorporating intangible capitals specifically in accounting records, which are
normally disregarded in a specific account according to CPC-04 (2010), deserving efficiency
analysis through MVAIC.

With exposed evaluation metrics and short-term impact projection suffered by the
entity with the true internal crisis accompanying the judicial recovery request, the present study
provides extensive contribution to top management of large companies, as well as stakeholders
of entities adhering to the Brazilian bankruptcy process, in strategic management of the entity's

intangible capital aligned with the company's bankruptcy scenario, seeking to positively affect
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financial performance and cash flow, with the purpose of achieving the desired regular

compliance with the judicial recovery plan.

1.4 DISSERTATION STRUCTURE

This dissertation comprises five chapters, divided as follows in terms of content:

Table 1
Dissertation Structuring
Chapter Content
1 Presents the introduction of the subject, taking as a starting point the need for in-depth

investigation of the proposed relationship. In the following subtopics, it presents the objectives
and justifications of the central research theme, exposing contributions and outlining the

dissertation structure.

2 Deeply analyzes existing literature, conceptualizing the constructs and providing theoretical
basis for the complete understanding of the work. It is divided into dimensions of intangible
capital, the current state of the art through systematic review, adopted measurement metric
(MVAIC), FCL and financial performance, as well as exposition on Brazilian bankruptcy law
where the sample is situated. Each topic discusses the results of previous studies at national and

international levels connected to the investigated relationship.

3 Describes the methodology applied in the research, including the design and synthesis of
methodologies applied in previous studies with similar objectives but with distinct samples,
comparison of methods and justification for the adequacy of sampling, data collection and
analysis procedures. The chapter also presents the theoretical model used in formulating

research hypotheses, justifying each of them with propositions and counterpositions.

4 Describes the data and results obtained, with descriptive statistics and regression results,

verifying each proposed hypothesis with analysis results of the respective equations.

5 Conclusion of results in general and theoretical and practical contributions of the study,

including to stakeholders, as well as limitations and suggestions for future research.

Source: Own Elaboration
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2 THEORETICAL FRAMEWORK

2.1 INTANGIBLE CAPITAL

It is notorious in academia that a company's value is attributed precisely by the sum of
its tangible and intangible capital, obviously discounting obligations. Intangible capitals are
valuable and fundamental resources for creating long-term value in an organization, as even
without possessing an easily measurable physical form, they have values intrinsically
associated with the rights of those who hold them (Lopes, 2008). In this research, due to the
non-normative nature of the intangible, the nomenclature of Intangible Capital is used
synonymously.

Commonly associated and assimilated with intellectual capital in foreign literature,
intangible capital is viewed as the company's right to future benefits through its efficient use
(Lev, 2001).

The importance and undeniable advantages, and even necessity of intangible capital in
the organization are so significant that, even in underdeveloped country scenarios, Sirohi (2024)
found a substantial acceleration of investments in liquid intangible assets relative to the
company's liquid physical assets, especially after 2008, the year of the global crisis.

The concept of intangible assets or capitals can vary according to the multidimensional
view given to the then-synonym, intangible capital (Asiaei et al., 2018; de Frutos-Belizon et al.,
2019; Nadeem et al.,, 2019; Nkundabanyanga, 2016; Palazzi et al., 2020; Pefialba-
Aguirrezabalaga et al., 2020). They can be generically exemplified as brands, patents, employee
knowledge, and customer relationships (Lev & Daum, 2004).

According to the resource-based view of the firm, intangible capital is a strategic asset
capable of generating competitive advantage and superior financial performance in the long
term (Dzenopoljac et al., 2016; Riahi-Belkaoui, 2003).

As a source of competitive advantages in achieving corporate objectives, intangible
capitals are also conceptualized as the sum of a company's capabilities, knowledge, culture,
strategy, processes, intellectual property, and relational networks (Hsu & Fang, 2009).

Intangible capital, the nomenclature adopted in this work, is generally unique and
inseparable from the entity's activities, difficult to visualize or measure, and normally not
available in the market or easily priced (Cenciarelli et al., 2018), precisely because it is typically
produced internally and rarely acquired externally.
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When addressing intangible capitals, attention is also drawn to the knowledge
management derived from such capitals of the entity, with knowledge being one of the most
important assets in the organization (Davenport & Prusak, 2003; Nonaka, 1994). Technological
and organizational systems can help knowledge management increase capital returns at
increasing rates (Garud et al., 2002), differentiating from traditional and financial assets, which
do not possess such exponential potential (Liebeskind & Teece, 2001).

Intangible assets have variations in their aspects or dimensions, developed over time in

the literature and summarized in the table below:

Table 2
Aspects of Intangibles According to Researchers

Edvinsson and Malone | Human capital, organizational capital, and customer capital.

(1998)

Sveiby (1998) External structure, internal structure, and competence of people, distinct in the
areas of growth and renewal, efficiency, and stability.

Padoveze (2000) Human capital, clientele and relationships, and organizational capital.

Cowi (2000) Customers and market, employees and organization, in three areas: resources,

processes, and results.

Cumby and Conrod (2001) | Financial indicators, science, employees, alliances, and market.

Brennan and  Connel | Human resources, customer/relational, technology, processes/structural.
(2000)

Guthrie and Petty (2000) Internal capital (structural), external capital (relational/customers), and employee

competence (human capital).

Liebowitz and Suen (2000) | Indicators for: value creation, customer capital, structural capital, value creation,

and human capital.

Koch and Leitner (2000) Three types of capital: human, structural, and relational, in addition to

independent research, research project contracts, and results.

Allee (2000) Human competence, internal structure, external relationships, corporate identity,

social citizenship, and environmental health.

Source: Vargas et al., (2008).

In view of the diversity of aspects and dimensions presented in Table 02, a
multidimensional perspective of intangible capital is necessary for a complete understanding of
its concepts. This perspective is grounded in the three-dimensional conceptual model of Bontis
(2001), which is the most widely adopted structure in the literature (Chen et al., 2005;
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Herremans et al., 2011; Hsu & Fang, 2009; Kamath, 2008; Mouritsen et al., 2001; Nadeem et
al., 2017; Namvar et al., 2010; Shih et al., 2010), as summarized in Figure 1:

Structural
Capital

Intellectual
Capital

Human Relational
Capital Capital

Figure 1. Conceptualization of intellectual capital
Source: adapted from Bontis, (2001) e Edvinsson & Malone (1997)

Since the 20th century, the importance of intangible capital has been emphasized,
particularly in the dimensions of human capital, structural capital, and relational capital, as
suggested in Figure 1. These intangibles are resources that, although lacking physical presence,
are crucial for organizational performance. They are defined by the combination of skills,
knowledge, organizational processes, intellectual property, and the company's relationships
with its partners and clients (Cosa et al., 2023).

The set of the three dimensions forming Intangible Capital has solidified in the literature
its potential to create competitive advantage and generate economic value, starting from the
paradigm of viewing the world from the perspective of knowledge (Sveiby, 1996).

Organizational knowledge itself is a strategic asset within the company, making the
application of methods for its management extremely important. Thus, although invisible,
intangible capital, as discussed below, is of crucial importance for corporate performance
(Edvinsson et al., 1997). Given its importance to organizations, and for the purposes of this
work, the conceptualization and literature review are presented below specifically for each
dimension of intangible capital, based on the three-dimensional view proposed by Bontis
(2001).
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2.1.1 Structural Capital

Structural capital refers to intangibles related to infrastructure or codified information,
shaping the entity for future sustainability and perpetuity (Buenechea-Elberdin et al., 2018). It
can be exemplified as records, databases, intellectual property rights, routines, procedures,
information systems, hardware, software, company images, patents, copyrights, trademarks,
among others (Aramburu & Séaenz, 2011; Karagiannis et al., 2008; Zangoueinezhad &
Moshabaki, 2009).

In the three-dimensional view, structural capital corresponds to valuable strategic
intangibles of organizational culture, which contribute to greater employee productivity in
synergy with the other dimensions (Cabrilo & Dahms, 2018). These intangible capitals of the
dimension are embedded within the organization, regardless of employee turnover (Edvinsson
etal., 1997).

Most of the literature supports Bontis et al. (2000), who, analyzing two industry sectors
in Malaysia, concluded that, regardless of the industry, the development of structural capital

has a positive relationship with business performance.

2.1.2 Human Capital

Human capital represents the stock of individual knowledge within an organization to
achieve certain objectives. This dimension is distinguished by its intrinsic incorporation into
the company’s employees, being the sum of competence, knowledge, skills, abilities, and
expertise acquired through employee training and experience (Ahangar, 2011; Bontis et al.,
2007).

Due to the close dependence of the development of such intangibles on the personal
attributes of employees, such as leadership, creativity, expertise, motivation, problem-solving
ability, among others, human capital is characterized by implicit knowledge by nature. The
knowledge generated through the cooperation of employees or divisions is also addressed in
the definition of human capital (Swart, 2006).

The human dimension considers the company’s employees themselves as intangibles,
making human capital an essential component of the company’s value creation. Studies

conducted in emerging countries highlight the quality of human resources as a primary concern,
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as a flexible, well-prepared, and informed workforce increases an organization’s
competitiveness (Smriti & Das, 2018).

Gan and Saleh (2008) investigated the relationship between intangible capitals and
corporate performance in technology-intensive companies in Malaysia and found that although
these companies are primarily dependent on physical capital, the efficiency of human capital
(HCE), measured by the VAIC™ method, plays a significant role in increasing company
productivity.

In other international research, human capital is widely considered the most valued
component of intangible capitals (Curado, 2008; Soewarno & Tjahjadi, 2020). In the service
and manufacturing sectors, the demand for complex human knowledge is essential to provide
a competitive advantage over other sectors (Smriti & Das, 2018). Furthermore, the efficiency
of human capital allows companies to capitalize on opportunities and mitigate market threats
(Pradana & Chalid, 2023).

Although vital, human capital is the only component that can be fully lost when workers

leave the company, as it is inseparable from the employee themselves (Bontis, 1999).

2.1.3 Relational Capital

Relational capital, also referred to as social capital, represents the satisfactory external
connections with suppliers and customers of the organization, enabling it to buy and sell goods
and services efficiently and effectively (Sumedrea, 2013).

Relational capital concerns the intangibles arising from the management and regulation
of individual and organizational relationships within an entity, establishing itself in marketing
channels and organizational relations with suppliers, customers, stakeholders, as well as the
knowledge governing these associations (Bontis, 2001; Sveiby, 1996; Tether & Tajar, 2008).
This dimension encompasses brand, name, reputation, customer loyalty, and distribution
channels (Dzenopoljac et al., 2016).

Clients, shareholders, opponents, and society itself construct an environment in which
a company operates, and relational capital determines and directs that relationship. In terms of
the efficiency of the relationship between the environment and the company, the relationship
with customers may be recognized as the most important among all (Bontis, 1998; Bozbura,
2004).
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Research shows that greater intangible capital leads to better performance in terms of
profitability and revenue growth, positively affecting ROE, ROA, and revenue growth. This
suggests that although expenses in marketing, sales, and advertising are accounted for as
incurred, they are essential for the future profitability of companies and revenue growth when
considered as investments in relational capital (Chen et al., 2005; Jardon & Cobas, 2023; Ulum
etal., 2014).

2.2 LITERATURE REVIEW ON INTANGIBLE CAPITAL

Given the importance of the topic, intangible capital and the exploration of its
relationships in the scientific literature have grown significantly in recent years, especially since
it found space in financial statements with 1AS-38 and CPC-04, which has sparked the interest
of corporate managers (Brandt et al., 2018).

Driven by the importance of intangible capital in organizations in the globalized world
and aiming for a comprehensive understanding of the research landscape on the relationships
of intangible capitals, Stratone (2023) conducted a Bibliometric analysis to map the structure
of research, identify popular themes, and discover emerging themes and gaps.

A large part of the relationships regarding the term “intellectual capital,” most
commonly used internationally as a synonym for intangible capital, since its appearance in the

Scopus database in 1965, is directed towards performance and “agility”:

Table 3
Research and Publications on Intellectual Capital

— 5
Tatal Number of Weight of 2022

Research Labels The first Year of Publications to Date on Publications with .the.
Appearance on Scopus Selected Theme within all
Scopus L
vears — on Scopus
“mtellectual capital” 1965 40,434 7,09%
"perfomlance“’ 1886 1.822.099 9.38%
Tagility™ 1961 24284 19.09%
“mtellectual capital” AND
p erformance™ AND 2000 1.737 31.08%
“agility™

Source: Stratone (2023)

The majority of the publications are classified as articles, with the United States and the
United Kingdom hosting most of the most cited researchers on the topic (Stratone, 2023).

Keywords related to knowledge management and innovation stand out, according to the co-
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occurrence matrix of keywords associated with research on intangible capital, generated by the

author using VOSviewer (Stratone, 2023):
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Figure 2. Co-occurrence Matrix of Keywords
Source: Stratone (2023)

The theoretical methodology applied in previous studies also varies, adapting to the
actual reality being researched, considering the context of the companies in the sample, as well
as the intended results. Thus, the following methods stand out in similar studies on the

relationship between intangible capital and performance indicators, as shown in Table 4.
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Table 4

Methodology Applied in the Relationship between Intangible Capitals and Performance
Indicators in Previous Studies

METHOD AUTHORS

Correlation and Multiple | Ahangar (2011); Brandt; Machaiewski & Geib (2018); Cucculetti & Betinelli

Linear Regression (2015); Dallabona et al (2015); Luca, Maia, Cardoso, Vasconcelos & Cunha
(2014); Sprenger, Silvestre, Brunozi Junior & Kronbauer (2017); Xu & Liu (2020).

Painel Data Model Giarola (2017); Moura Filho (2015); Lauretti (2011); Belém & Marques (2012);

Carvalho, Kayo & Martin (2010); Mazzioni, Rigo, Klann & da Silva Janior (2014);
Lopes (2019); Lucio (2022)

Simple Linear Kreuzberg, Rigo & Klann (2013); Miranda, de Vasconcelos, da Silva Filho, dos
Regression Santos & Maia (2013); Lima et al. (2014)
Correlation Matrix Nascimento, Oliveira, Marques & Cunha (2012)

Source: Own Elaboration

It becomes clear that there is growing interest in the topic, and while each analysis has
its particularities, an important theoretical framework on intangible capitals is being developed,

especially regarding the various measurement methods, which will be presented below.

2.3 ASSESSMENT OF INTANGIBLE CAPITAL

Intangible capitals cannot be recognized in accounting solely by their existence; they
require specific criteria for recognition, as set out in the Technical Pronouncement of the
Committee of Accounting Pronouncements (CPC) 04 (2010), which is based on International
Accounting Standards (IAS) 38 — Intangible Asset. Intangible capitals created or developed
internally within the company are even more subjective when compared to those acquired,
which limits and complicates their recognition in public financial statements (Perez & Fama,
2006).

Recognizing the importance of intangible capitals in the entity, the literature on the
measurement of these resources has gained increasing attention since 1980 (Sveiby, 1996).
Many authors argue that the management of an entity’s asset depends on the ability to measure
it (Garcia-Merino et al., 2010).

It is well known that one cannot manage without measuring, and one cannot measure
without knowing. The measurement of intangibles as an essential factor for subsequent

management is justifiable in light of the improved management that comes with quantified
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information about these intangible capitals, the ability to monitor values, as well as the capacity
to manage the organization as a whole, aligning organizational strategy and courses of action
to avoid neglecting the valuable, and now known, intangible capital of the entity (Andriessen,
2004).

Given the excessive number of intangible valuation models, the following methods
currently stand out: Balanced Scorecard (Kaplan & Norton, 1992), Technology Broker
(Brooking, 1997), Skandia Navigator (Edvinsson, 1997), Intangible Assets Monitor (Sveiby,
1996) e o Value Added Intellectual Coefficient (VAIC™) (Pulic, 2004) along with their

modifications.

2.3.1 Modified Value-Added Intellectual Coefficient (MVAIC)

Ante Pulic (2004) defined the VAIC™ as a measure of the value added (VA) by the
efficiency of human capital (HCE), structural capital (SCE), and employed capital resources
(CEE) of a company, transforming knowledge data obtained from financial statements into
efficiency indicators of intellectual capital, thus expressing the value creation of a company.

Given the difficulty in measuring a company's relational capital, VAIC™ uses the three
types of capital (financial, human, and structural) to measure the efficiency of a company's

intangible capital.

VAIC™
VACA ‘ VAHU +STVA ‘
| Capital Employed - CE | Intellectual Capital - CI ‘
Physical Financial Human Structural
Capital Capital Capital Capital
(PhC) (FC) (HC) (SC)
VACA=YVA VAHU = VA STVA =5C
CE HC VA
Efficiency of Human Capital Structural
Capital Efficiency Capital
Employed Efficiency

Figure 3. Value Added Intellectual Coefficient (VAIC™)
Source: Pulic (2004); Lauretti (2011)
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The VAIC™ value of a company is the total of HCE, SCE, and CEE for that company,

expressed as follows:

VAIC™= HCE + SCE + CEE

The VAIC™ js one of the most widely used methods to highlight the intangible capital
of corporate groups, suitable for comparing performance across companies and/or periods. It is
considered an efficiency coefficient (Pucar, 2012). The results indicate that the higher the
VAIC™ value, the greater the company's potential to utilize its intangible capital and improve
its performance (Sumedrea, 2013).

The value of the VAIC™ and its dimensions are calculated based on data obtained from
companies' financial reports, which are publicly available, subject to international accounting
standards, and in the case of listed companies, duly audited by external professionals. With
results based on validated financial reports rather than subjective assessments like
questionnaires, the VAIC™ methodology provides a standardized, reliable, and consistent
measure (Shih et al., 2010).

The consistency and reliability of the results make it possible to compare VAIC™ with
other traditional financial indicators commonly found in companies (Chan, 2009). The
objectivity and verifiability of the model also enable the use of VAIC™ for cross-sectional
comparisons and between organizations (Firer & Mitchell Williams, 2003; Maditinos et al.,
2011).

Aware of the importance of relational capital within the organization according to the
three-dimensional perspective proposed by Bontis (2001), some studies extended the original
VAIC™ model by including "expenses™ for sales, marketing, research and development, and
other derived variables as investments (Nadeem et al., 2019), as they provide competitive
advantages and future financial benefits.

Chen et al. (2005b) modified the original VAIC™ model by adding two subcomponents:
innovation capital and relational capital as variables. They argued that R&D and advertising
expenses should be treated as investments like assets, rather than costs, and selected these
expenses as proxies for relational and innovation capital.

Also, in line with the three-dimensional division of intangible capital (Bontis, 1998; Hsu
& Fang, 2009; Longo & Mura, 2011), Vishnu & Gupta (2014) developed another modified
VAIC™ model, called e-VAIC™, keeping VA as a parameter to verify the efficiency of the
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components, and also including relational capital as the new intangible capital component,
using marketing, sales, and advertising expenses as a proxy, thereby enabling the measurement
of relational capital efficiency (RCE) as the ratio between such “expenses” and value added.

Bayraktaroglu et al. (2019) proposed an extended VAIC™ model by introducing
innovation capital (measured by R&D expenses) and customer capital (measured by sales,
marketing, and distribution expenses).

Also considering relational capital as a dimension of intangible capital (Brinker, 1998;
Stewart & Ruckdeschel, 1998), Ulum, Ghozali & Purwanto (2014) also proposed an additional
component in the calculation of VAIC™, relational capital efficiency (RCE), illustrating the
efficiency of investments in the relational aspect, using marketing costs as a proxy, as in the
studies by Nazari & Herremans (2007).

Nimtrakoon (2015), Xu & Li (2019), Xu & Wang (2019), and Yao et al. (2019) also
confirmed that the modified VAIC model, with the introduction of the relational capital
dimension, is more accurate than the original VAIC™ model in measuring intangible capital.
The modified and extended VAIC™ model still has greater explanatory power for financial
performance indicators than the original VAIC™ model developed by Pulic (Bayraktaroglu et
al., 2019).

The starting point for calculating the MVAIC, just like in the original model, is to
calculate the Value Added (VA). VA is the sum of Net Operating Profit (OP), Personnel
Expenses (DP), Depreciation Expenses (D), and Amortization Expenses (A) (Pulic, 2000):

VA=OP+DP+D+A

After calculating the company’s value added, the next step is to calculate each
dimension of intangible capital, including the dimension added in the modification of Pulic's

(2000) model, represented by the following formulas (Ulum et al., 2014):

HCE = efficiency of human capital = HCE = VA/HC

SCE = efficiency of structural capital = SCE = SCVA
RCE = efficiency of relational capital = RCE = RCVA
CEE = efficiency of employed capital = CEE = VA/CE
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Caption:
VA Value Added Margin=OP + EC +D + A
HC Human Capital = DP
SC Structural Capital = VA - HC
RC Relational Capital = DV (Marketing, sales, and advertising expenses)
CE Employed Capital = Total Assets — Current Liabilities

Although the measurement of relational capital efficiency undergoes slight
modifications in the proxies, marketing expenses have been foundational in its equations (Ulum
et al., 2014). Following the relational capital proxy refined by Bayraktaroglu & Baskak (2019),
but derived from the model described by Ulum et al. (2014), this study used sales, marketing,
advertising, and distribution expenses as a proxy for relational capital, as according to the
authors, relational capital depends not only on acquiring new customers (marketing and
advertising) but also on the quality of services (sales and distribution) provided to customers.

However, maintaining Pulic's (2000) efficiency parameter and preserving the reliability
of the method, Ulum et al. (2014) represented the modified VAIC™ as shown in Figure 4:

Value Added Efficiency Indicators Overall

Human Capital

(HO)

Intellectual Structural
S T SCE
Capital Capital (5O) | !

Y

Relational

Capital (RO)

Capital
Employed (CE)

Figure 4. Formulation of the M-VAIC
Source: modified from Laing, Dunn e Hughes-Lucas (2010) apud (Ulum et al., 2014).

M-VAIC

A\

In general terms, the MVVAIC model, regarded as the modified intellectual value-added

coefficient, is represented by the following equation:
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MVAIC = HCE+SCE+RCE+CEE

MVAIC—VA+SC+RC+VA
" HC VA VA CE

Following the approach of aligning with the three-dimensional view of intangible
capital, this work uses the MVVAIC equation as a measurement of the efficiency of the intangible
capital of each entity, both globally and individually within each dimension, and is subsequently

related to the financial performance of the entity, as further explained in the next chapter.
2.4 FINANCIAL PERFORMANCE AND INTANGIBLE CAPITAL
2.4.1 Measures of Financial Performance

It is noteworthy that traditional financial ratios alone do not reflect the full value of a
company, as there are other explanatory elements of profit, and the relevance of financial value
for investors is in decline (Lev & Zarowin, 1999).

Typically, intangible capital holds significant explanatory power in relation to
performance, as Lev and Gu (2016) state that the decline in the relevance of financial documents
in relation to investors' decisions is due to the lack of metrics and information on intangible
capital, which has “exploded” in importance.

Despite the challenges in measurement, Antunes and Martins (2007) noted that
Brazilian managers consider and make investments in elements related to the intangible capital
of companies, understanding that these factors indirectly contribute to their financial
performance.

International empirical studies using the VAIC™ model and its variations have resulted
in a mix of outcomes when applied in different countries, business sectors, and distinct analysis
periods aimed at demonstrating a significant relationship with company performance (Akgin
& Tiirkoglu, 2023).

Regardless of the sectors and countries studied regarding the relationship, in most of
these studies, the performance of firms has been measured through financial and/or market
performance indicators. In summary, most studies linking intangible capital to performance

select more common and sometimes superficial indicators, as described in Table 5:
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Other Metrics for Evaluating Financial Performance
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METRICS

BRAZILIAN AUTHORS

INTERNATIONAL AUTHORS

Return on Assets
(ROA)

Decker, Ensslin, Reina & Reina (2013);
(2013); Luca,
Vasconcelos & Cunha

Kreuzberg, Rigo & Klann
Maia, Cardoso,
(2014); Mazzioni, Rigo, Klann & da Silva
Junior (2014); Giarola (2017); Ritta, Cunha

& Klan (2017); Sprenger, Silvestre, Brunozi

Akgii, & Tiirkoglu (2023); Bayraktaroglu
& Baskak (2019); Sumedrea (2013);
Lima et al. (2014); Cucculetti & Betinelli
(2015); Dallabona, Mazzioni & Klann
(2015); Perez & Fama (2015); Nassar
(2018); Lopes (2019); Xu & Liu (2020);

(ROE)

Decker, Ensslin, Reina & Reina (2013);
Giarola (2017); Kreuzberg, Rigo & Klann
(2013); Lucio (2022); Mazzioni, Rigo, Klann
& da Silva Janior (2014); Ritta, Cunha &
Klan (2017); Sprenger, Silvestre, Brunozi
Junior & Kronbauer (2017).

Junior & Kronbauer (2017); Brandt; | Papikovd & Papik (2022); Xu, Haris &
Machaiewski & Geib (2018); Ldcio (2022); | Irfan (2022); Akgii, & Tirkoglu (2023);
Lopes (2019). Bayraktaroglu & Baskak (2019).

Return on Equity | Brandt; Machaiewski & Geib (2018); | Akgi, & Tiirkoglu (2023); Bayraktaroglu

& Baskak (2019); Cucculetti & Betinelli
(2015); Dallabona, Mazzioni & Klann
(2015); Nassar (2018); Papikova & Papik
(2022); Sumedrea (2013); Xu & Liu
(2020); Xu, Haris & Irfan (2022).

Asset
(GA)

Turnover

Mazzioni, Rigo, Klann & da Silva Junior
(2014); Sprenger, Silvestre, Brunozi Janior &
Kronbauer (2017); Lopes (2019).

Dallabona, Mazzioni & Klann (2015).

Source: Own Elaboration

At the international level, the literature generally demonstrates—except in some studies
due to specific contexts and periods—that, in most cases, the efficiency of intangible capital
has a direct, significant, and positive effect on the company's performance capacity
(Bayraktaroglu et al., 2019; Giarola, 2017; Ldcio, 2022; Nassar, 2018; Pradana & Chalid, 2023;
Sumedrea, 2013; Xu & Liu, 2020), when analyzed based on return metrics (ROA and ROE).

In the context of South Korean manufacturing industries between 2013 and 2018, it was
possible to affirm through multiple linear regression that Intangible Capital, measured by
VAIC™, s a key factor in value creation. In this study by Xu & Liu (2020), CEE is the most
significant contributor to the performance of the analyzed industrial firms. HCE positively
influences the company's profitability, measured by ROA and ROE, while SCE had no
significant impact on the company's performance.

In the publicly traded retail corporations listed on B3, based on data between 2010 and
2015, it was found that VAIC™ has a positive correlation with the profitability index ROE, but
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does not show a significant correlation with ROA (Brandt et al., 2018). In another study in the
same context, conducted by Carvalho, Daradda, Dal Vesco, and Fiirst (2017), it was highlighted
that the efficiency of human capital (HCE) and structural capital (SCE) positively influenced
the market value, measured by Q-Tobin.

Still in the Brazilian context, Jorddo and Almeida (2017) corroborated that, in the
context of Brazilian companies, intangible capital, in general, positively influences profitability
and corporate return, in addition to contributing to the improvement of financial performance.

Similarly, the result was replicated when analyzing publicly traded companies with
shares listed on the stock exchanges of Argentina (BCBA), Brazil (BM&FBovespa - B3),
Colombia (BVC), and Mexico (BMV) between 2004 and 2015. Through regression on panel
data, it was concluded that intangibility, measured by the adapted VAIC indicator and Q-Tobin,
combined with the tangibility of resources, had positive and significant influences on the
superior and persistent economic performance of companies in that context, measured by ROA
and ROE (Giarola, 2017).

However, even with the numerous studies linking intangible capital with ROE, ROA,
and GA, based on the resource-based view, it was revealed in the context of Indonesian listed
manufacturing firms that FCL significantly reflects performance (Sari et al., 2022).

Specifically regarding FCL, there are also studies in literature, though slightly fewer in
number, but conducted across various sectors and countries, investigating the relationship
between Intangible Capital and firm performance. Research from the CAPES Periodicals Portal
database (2023) highlights the following studies involving FCL over the past 10 years regarding

its relationship with the entity's intangible capital:

Table 6
Studies on Intangibles and Their Reflection in Free Cash Flow

AUTHORS | RESEARCH FINDINGS

(Naser et Investigates the determining factors of | Among the metrics used, only return on sales and

al., 2004) corporate performance, using an evaluation | economic value added are important for

model based also on FCF, and assessing | performance, but there is a link between 1SO 9000
whether 1SO 9000 certification impacts | certification (intangible capital) and financial

corporate performance in a sample of listed | performance, including FCF, in the studied

companies in Malaysia. companies.
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(Hartati, The article discusses how intangible capital | The study reinforces the idea that intangible capital
2014) can make organizations more competitive, | and  its  disclosure  increase = company
studying its impact on FCF. competitiveness, improve performance,
profitability, and financial value, as well as
enhance company worth. Additionally, the
researcher emphasizes the importance of
intangible capital in generating FCF and
increasing competitiveness.
(Peters & Analyzes the relationship  between | Through regressions, it was found that physical
Taylor, intangible capital and investment, using the | investment is more consistently explained by the
2017) g-Tobin coefficient as a measure, while | g-Tobin coefficient and shows lower sensitivity to
also comparing it with Cash Flow. cash flow. The g-Tobin coefficient proves to be a
significantly superior predictor for intangible
investments compared to physical investments.
(Nariman, Examines how intangible capital, FCF, and | The results show that FCF has a significant
2020) capital structure impact the financial | negative effect on financial performance, while
performance of manufacturing companies | intangible capital and capital structure have
in Indonesia. insignificant effects.
(Souza et Investigates the relationship between | The regression analysis showed a positive
al., 2022) intangible capitals described in financial | relationship between the value of recorded
statements and the economic-financial | intangibles and performance, measured by
performance of financial companies listed | operating cash flow and net income.
on the B3.
(Djaddang Analyzes the influence of Intangible | The conclusions suggest that FCF has a positive
etal., 2023) Capital and FCF on the sustainable | impact on sustainability performance, in contrast
performance of an organization, with the | to Human Capital.
existence of Internal Auditors acting as
moderators in this dynamic.

Source: Own Elaboration

Despite the small number of studies exploring the relationship between intangible
capital and FCL, it emerges as a measure for generating value for owners in the new economy
or knowledge economy, providing data that contribute to the effective measurement of
performance and corporate governance (Besli¢, Besli¢ & Rupic¢, 2014).

On the other hand, since FCL is closely linked to profitability, the modified VAIC™ by
Chen (2005b) and Ulum et al. (2014), applied by Bayraktaroglu & Baskak (2019) in the Turkish
manufacturing sector, found a moderating effect of capital efficiency on the relationship

between structural capital efficiency and profitability. In other words, with an increase in
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research and development expenses, the effect of structural capital on profitability also
increases, concluding that the efficiency components of MVVAIC play a moderating role in the
relationship between applied efficiency and capital profitability.

Thus, FCL stands out as a vital metric for assessing financial health, growth potential,
and investor attractiveness. It also represents the remaining value of capital after all expenses
are paid; in other words, it is the free capital or the company's current cash value, essential for

companies in the scenario of financial turbulence studied.

2.4.2 Financial Performance and Intangibles in Times of Turbulence

As shown in the subchapters above, several situations have highlighted a significant
positive relationship between VAIC™ or MVAIC™ and company performance in normal
scenarios (Alipour, 2012; Chan, 2009; Chen et al., 2005b; Maji & Hussain, 2021; Mondal &
Ghosh, 2012; Wegar et al., 2021), although other studies found negative results (Shiu, 2006).

The significance of the relationship between variables is not universally agreed upon by
researchers in crisis scenarios. Shakina and Barajas (2017) concluded, based on panel data from
more than 1,600 listed companies during the global crisis of 2008-2009, that intangible capital
does not play a critical role in a firm's performance during the financial crisis.

However, whether directly or indirectly, numerous previous studies, depending on the
scenario considered, suggest that the efficiency of intangible capital measured by VAIC™ and
its components contributes a significant positive effect on a company's financial performance
(Akgiin & Tiirkoglu, 2023).

Although there is empirical evidence in the literature focusing on the impact of
intangible capital on firm performance, there are no studies linking this issue to bankruptcy or
judicial recovery, which are considered an internal crisis within the company.

It happens that the concern with managing intangible capital with a focus on company
performance has become increasingly important, particularly in periods of intense economic
turbulence (Mazur et al., 2021), such as a global crisis, the COVID-19 pandemic, or even
bankruptcy or judicial recovery.

In times of external crises, such as the major COVID-19 pandemic that broke out in
2020, the intangible capitals of an entity are important for adapting to new circumstances

(Stratone et al., 2022) and finding new business opportunities (Faria, 2015).
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With growing concerns among managers, international studies have directed their
research into the behavior of intangibles during global crises external to the company. While
there has been some research around this topic, especially concerning the COVID-19 pandemic,
these studies remain limited in quantity (Akgiin & Tirkoglu, 2023; Ge & Xu, 2021; Guevara
& Bounfour, 2013; Nassar, 2018; Papikova & Papik, 2022; Sumedrea, 2013; Xu et al., 2022;
Zhang et al., 2021).

The primary focus of the research in crisis scenarios is the industrial and banking
sectors; therefore, expanding the dataset to include other sectors is indeed necessary (Papikova
& Papik, 2022).

In a general scenario, reinforcing the dissensus and particularities of each crisis, Sardo
and Serrasqueiro (2018) suggest that intangible capital efficiency has a positive effect on the
financial performance of European companies in normal times, while it has a negative effect on
financial performance during the period of general financial crisis.

When examining the relationship between intangible capital and profitability before and
during the COVID-19 pandemic, in a study of 24,351 small and medium-sized Slovak
companies between 2019 and 2020, Papikova & Papik (2022) found that companies with higher
VAIC™ scores achieved higher values on ROE and ROA indicators.

In the investigation of financial difficulties of listed companies in a developing country
(India) and a developed country (Japan) during the period from 2017 to 2021, the results
confirm that companies with stronger intangible capital are less likely to face financial
difficulties (Pradana & Chalid, 2023), reinforcing the impact of intangibles on business
sustainability.

The relationship also varies between macroeconomic scenarios, as human capital
efficiency in reducing financial stress risk is stronger in developed countries, while researchers
conclude that in emerging countries, such as Brazil, the efficiency of employed capital (CEE)
has a greater impact on reducing the risk of internal financial crisis compared to developed
countries (Pradana & Chalid, 2023).

During the 2010-2011 crisis in Romania, companies listed on the Bucharest Stock
Exchange were influenced in their development by human and structural capital, while financial
capital was found to be an important factor affecting company profitability (Sumedrea, 2013).

In small and medium-sized companies, considering 10 different sectors in Slovakia from
2008 (pre-crisis) to 2011 (post-crisis), Holienka & Pilkova (2014) showed an increasing role of
intellectual capital efficiency (VAIC™) in forecasting financial performance through ROA in

the post-crisis period compared to the pre-crisis period.
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In Chinese and Pakistani banks, the positive influence of intangible capital on
profitability was recognized, with human capital being the only dimension that continued to
improve ROA and ROE even during the COVID-19 pandemic (Xu et al., 2022), while other
dimensions were not significant.

Through estimated panel data and a least squares regression model, Akgiin & Tiirkoglu
(2023) found a positive relationship between VAIC™ and ROA before the financial crisis. In
contrast, the authors demonstrated the insignificance of the relationship between intangible
capital efficiency and ROE both before and after the crisis caused by COVID-19.

The legal model of each country may also influence the relationship during crisis
periods, as countries with a Common Law regime have a positive and statistically significant
impact on company performance with ROA before the crisis, while countries with a Code Law
regime have a positively significant effect with VAIC™ on ROA in the post-crisis period,
further demonstrating how the legal scenario can moderate this relationship (Akgin &
Tiirkoglu, 2023).

Empirical evidence on the effects of the global financial crisis on intangible capital
components diverges in some results. Some studies found a negative relationship (Wisniewski,
2016), while other research found a positive association (Curado et al., 2014; El-Bannany,
2008; Radianto, 2011).

Indifferent to the external or internal origin of the crisis affecting the human, structural,
and relational capitals of the company, the measurement of intangibles is necessary for the
efficient management of resources, based on the actions and reactions suffered and identified
by the company (Sader & Ficco, 2021).

Once measured, the management of the company’s intangible capital in times of
austerity and turbulence helps identify opportunities for innovation and develop new actions
suited to the current scenario (Faria et al., 2012; Gdéis et al., 2016).

The aforementioned studies indicate that there is a moderating effect of the global crisis
on the possible relationship that underpins the general objective of this study. Thus, a significant
relationship is also expected in companies undergoing judicial recovery. Specifically, in the
studied scenario, as a dependent variable for the study in relation to the efficiency of intangible
capitals, we propose Free Cash Flow (FCL), which is an important predictor of the company’s
financial health, as presented in the topic below, where a brief conceptual summary of this

crucial metric is outlined.
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2.4.3 Free Cash Flow

Cash flow in general, regarded as one of the main models for business valuation
(Damodaran, 2007), is naturally related to intangible capitals, which are conceptually
considered investments, meaning that they reduce current cash flow but aim to increase future
cash flow as a consequence (Stewart & Ruckdeschel, 1998).

Formalized in the context of agency theory, Free Cash Flow (FCL) stands out as a metric
to evaluate a company’s financial health and expose the allocation of resources by managers,
as such amounts could either be distributed to shareholders or reinvested in the company
(Jensen, 1986).

FCL is defined as the cash flow from operating activities, after deductions for capital
expenditures, inventory costs, and dividend payments (Lai et al., 2020). It is considered the
“free” portion available to remunerate shareholders and creditors, capturing the value generated
by all tangible and intangible assets of the entity (Damodaran, 2007), and is adopted in this
study from the investor’s perspective.

The relevance of the metric lies in the fact that, when high, it can intensify the agency
conflict between managers and shareholders. This excess cash, if not distributed to shareholders
or allocated to profitable projects, tends to be used in suboptimal investments that maximize
utility for the managers rather than the appreciation of the company. Thus, FCL is seen as an
indicator of potential value creation, but also as a source of agency costs if not properly
managed (Jensen, 1986).

The metric for the variation of Free Cash Flow (AFCL.it) for company i in quarter t, is
quantified in this study by adapting the consolidated methodology of Agrawal and Jayaraman
(1994), from the investor’s perspective, using operating profit before depreciation and
amortization, minus taxes, financial expenses, and dividends. This result is then divided by total
assets for the period, as shown in Table 8.

A positive variation in FCL indicates that the entity was able to maintain resources for
all costs, with a high positive value indicating increased revenue and greater efficiency in cost
management, thus indicating good performance. In UK mergers, Gregory (2005) found that
mergers involving companies with higher levels of FCL had better subsequent performance.

Also in 1994, the researcher Vogt confirmed his hypotheses regarding FCL and Jensen’s
hierarchy, concluding that FCL behavior is stronger in large companies with low dividends that
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invest in tangible assets. However, such research scenarios do not address intangible capitals
and their impacts.

In investigating the expected return on Organizational Capital, Eisfeldt and
Papanikoloau (2011) show that companies that build more human capital are more productive
and consequently generate an increase in future profits, confirming the idea that intangible
investment is closely linked to both future and present cash flow, although without directly
addressing FCL, but with obvious implications.

In a study of foreign-owned companies listed on the Indonesia Stock Exchange, it was
found that intangible capital and investment opportunities directly influence the value of
companies, as measured by the present value of the FCL projection for the company (Wijaya
etal., 2017).

Hartati’s (2014) research, which aimed to improve competitiveness using intangible
capitals, considers that although these assets are recognized in accounting as expenses in
financial statements, they can also be viewed in the future as impacting the increase in FCL.
The researcher further emphasizes that the impact on FCL is also due to the disclosure of
intangible capital being considered, by agency theory, as a mechanism capable of reducing
generated costs, conflicts, and controlling managerial performance.

Regarding indirect effects, Peters and Taylor (2017) confirm the positive inclination of
physical investment on cash flow, stating that intangible capital affected the sensitivity of this
relationship between physical investment and cash flow.

Thus, it is envisaged that, although there is no research in the Brazilian context on the
direct relationship between intangibles and FCL, the aforementioned studies confirm the
relationship of these valuable capitals with cash flow in general, logically influencing FCL, but
without any conclusion on the significance or direction of this influence, especially in the

context of judicial recovery, which will be addressed in the following concepts.

2.5 JUDICIAL RECOVERY LAW IN BRAZIL

2.5.1 Judicial Recovery

Brazilian insolvency law, governed by Law No. 11.101/2005, which replaced the

previous bankruptcy legislation (Decree-Law No. 7.661/1945), is a branch of law aimed at
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entrepreneurs in situations of insolvency, providing legal means for judicial recovery,
extrajudicial recovery, and bankruptcy of companies (Brasil, 2005).

Judicial recovery is a legal mechanism that aims to make it possible to overcome a
company’s economic-financial crisis, avoiding bankruptcy through timely restructuring. It is a
process under the scrutiny of the judiciary and the legality, which regulates the processes of
judicial recovery, extrajudicial recovery, and bankruptcy of entrepreneurs and business
companies (Brasil, 2005).

Law No. 11.101/2005 aims to preserve the company, as set forth in Article 47 of this
Federal Law (2005), in respect to the constitutional principle of the economic order as outlined
in Article 170 of the Federal Constitution (1988).

Art. 47. Judicial recovery aims to enable the overcoming of the debtor's economic-
financial crisis situation, in order to allow the maintenance of the productive source, the
workers' employment, and the creditors' interests, thereby promoting the preservation
of the company, its social function, and the stimulation of economic activity. (Brasil,
2005)

The effectiveness and compliance with the principles of the economic order and
company preservation assume the maintenance of the productive source and social function,
employment of workers, and also the alignment of the creditors' interests, always considering
the cost and benefit for society (Almeida, 2017).

The very concept of judicial recovery seeks to promote the economic-financial
restructuring of organizations facing problems. The company’s request for judicial recovery is
based on the objective assumption of an internal economic-financial crisis, linked to insolvency
or its imminence, problems such as illiquidity or recurring defaults (Teixeira, 2012).

Brazilian case law, especially in Special Appeal No. 1.548.587/MG, authored by
Minister Gurgel de Faria, has been fundamental in understanding judicial recovery as a means
of preserving the company and favoring collective interest over individual interests (STJ, 2017).

The number of judicial recovery requests in the first semester of 2023 (593) was 52%
higher than in the same semester of 2022 (390). This number has been increasing over the years,

with some variations, according to the economic indicators from Serasa Experian (2023).
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Figure 5. Evolution of Judicial Recovery Requests
Source: Serasa Experian (2023)

Thus, the growing use of judicial recovery in Brazil is an important instrument for
preserving companies and benefiting society, deserving study from various perspectives, both

legal and economic.

2.5.2 Judicial Recovery and Intangible Capital

In crisis situations, it is essential to consider and manage all aspects to ensure the
preservation of the company, which is also expressed as a principle in Judicial Recovery
processes in Brazil, as stated in Article 47 of Law 11.101/2005. Article 75 of Law 11.101/2005,
in the chapter on bankruptcy, explicitly considers intangible capital as part of the assets and
productive resources of a company subject to judicial recovery proceedings (2005).

Seminal studies have already highlighted changes in a company's capital structure in the
period preceding judicial recovery, in line with the “pecking order” theory (Myers & Majluf,
1984). In this scenario, companies lack sufficient assets to cover their obligations to third parties
and thus resort to external capital, as the option of raising their own resources is unavailable
(Baldissera et al., 2020).

In Brazil, researchers aiming to analyze earnings management practices in companies
listed on the B3 in the four years prior to their judicial recovery or bankruptcy filing indicate

signs of earnings management during this prior period (Fiirst, Pamplona, Bambino, & Klann,
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2020), highlighting the importance of predictive signals in financial statements for underlying
financial crises.

In the judicial recovery process, the accounting literature on bankruptcy prediction
recognizes the importance of intangible capital but does not explore it further (Cenciarelli et
al., 2018). However, earlier studies have already emphasized the opportunity to improve
predictive models based on accounting by considering a firm's intangible capital (Beaver et al.,
2005), underscoring its predictive value in identifying potential judicial recovery or bankruptcy
scenarios.

Although legal issues involving intellectual property in judicial recovery or bankruptcy
processes are complex and often exacerbated by the radical changes brought about by these
proceedings, intangible capital must be prioritized in analyses. Companies or their court-
appointed administrators should begin evaluating the tangible assets alongside intangible
capital (Anson & Suchy, 2014).

The judicial recovery process, often initiated voluntarily by the entity itself, increases
risks for investors and raises growing concerns about its impact on the company's performance.
In this internal crisis scenario, deeper exploration of the relationship between intangible capital
and firm performance can be significant and enlightening, just as studies on the COVID-19
crisis were for Akgli & Tiirkoglu (2023).

In a sample of publicly traded U.S. companies from 1985 to 2015, aimed at investigating
the relationship between intangible capital and the likelihood of a company entering an internal
crisis, the results show that the efficiency of intangible capital is negatively associated with the
probability of default (Cenciarelli et al., 2018). In the same study, the authors also found that
bankruptcy prediction models incorporating intangible capital have superior predictive
capabilities compared to standard models.

Similarly, Cenciarelli et al. (2018) argue that companies recognizing the potential of
their intangible capital can create a virtuous cycle between improved performance and greater
financial stability, distancing themselves from potential bankruptcy or judicial recovery.

Studies on the behavior of intangibles during the judicial recovery process are scarce,
and none are found in Brazilian literature concerning the relationship between intangible capital
efficiency and performance indicators. This aligns with the conclusions of Cenciarelli et al.
(2018) on an international level. However, the relationship between the efficiency of VAIC™
and company performance, though unprecedented in the judicial recovery context, can be
enriched by previous studies on the same relationship where external crises served as

moderators, as discussed in subsection 2.4.2.
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2.6 RESEARCH HYPOTHESES AND THEORETICAL FRAMEWORK

Based on the theoretical framework presented above, it can be affirmed that intangible
capital has a non-monetary nature and contributes to value creation (Bontis, 2004; Vishnu &
Gupta, 2014; Youndt et al., 2004).

Moreover, in a stable scenario, the efficiency of such intangible capital demonstrates
improvements in company performance in most studies, depending on the sector, location, and
context (Nadeem et al., 2017). Even more importantly, Vesco and Beuren (2023) found that a
significant portion of the variation in franchisees' financial performance can be explained by
intangible capital.

Regarding measurement, the MVVAIC has proven reliable as a proxy for a company's
intangible capital efficiency, being suitable for the comparative scenario proposed. It considers
human, structural, and relational dimensions in its model, in addition to financial value
efficiency, and is closely linked to company performance (Pulic, 2000; Ulum et al., 2014).

Illustrating the research problem and outlined objectives, the general theoretical
framework of the study is presented. It relates the MVAIC™ and its dimensions to the FCL,
with the judicial recovery scenario acting as a moderating variable. A group of companies
outside the judicial recovery scenario will serve as the control group. Furthermore, a common

set of four control variables will be used as described:
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Figure 6. General Theoretical Design
Source: Own Elaboration
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Given the proven relationships between the variables in previous studies, but innovating
to consider the potential moderating influence of judicial recovery on this relationship, our
study hypothesizes the following regarding the novel binary variable of judicial recovery in H1,

which addresses the MVVAIC generally:
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Figure 7. Research Hypothesis Framework
Source: Own Elaboration

H1. Judicial recovery negatively moderates the relationship between MVAIC and the

company's Free Cash Flow.

In real estate companies listed on the Istanbul Stock Exchange, the overall VAIC™
shows a significant positive impact on ROA and ROE before the crisis, while maintaining the
same relationship only with ROE after the crisis, without significance to ROA in the subsequent
period (Nassar, 2018).

In publicly traded companies in Brazil, Russia, India, China, and South Africa (2009 to
2012), Mazzioni et al. (2014) found a positive and significant relationship between the degree
of intangibility and Asset Turnover using the Panel Data methodology.

Through linear regressions, a positive association between the degree of intangibility
and Asset Turnover was also identified in publicly traded companies in Portugal, Ireland, Italy,
Greece, and Spain in 2011 (Dallabona et al., 2015), as well as in publicly traded companies in
GLENIF (Argentina, Brazil, Chile, Colombia, Mexico, and Peru) from 2008 to 2014 (Sprenger
etal., 2017).
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Thus, a significant relationship between MVAIC and FCL is expected. However,
following the literature on financial stress during crises, exacerbated by the internal origins of
such turmoil, the moderation is expected to be negative, as proposed in the hypothesis.

Nevertheless, this study also opts for an individualized analysis of each dimension
considered by MVAIC, as various studies have shown that even when a significant impact on
company performance is detected due to intangible capital as a whole, the same relationship
does not hold when its original components (HCE, SCE, and CEE) are analyzed individually
(Holienka & Pilkova, 2014).

By separating the efficiency of intangible capital to conduct an individualized analysis
of each variable's impact on the relationship, H1 was refined into detailed investigative
hypotheses. These represent preliminary explanations for the phenomena under study (Sampieri
& Collado, 2013), with expected outcomes based on the current literature, which may be
confirmed or refuted by the research results (G. de A. Martins & Thedphilo, 2017).
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Figure 8. Research Hypotheses Framework
Source: Own Elaboration

In non-crisis scenarios, Weqar et al. (2021) suggest that human capital and physical
capital are the most significant components of VAIC™ for improving corporate financial
performance.

The same is not true during global crises, as investigated by Shakina and Barajas (2017),
who found that the human dimension does not play the same critical role during periods of

instability. The literature differs depending on the studied context, as during the COVID-19
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pandemic (Papikova & Papik, 2022) and other instances of internal financial difficulties
(Pradana & Chalid, 2023), intangible capital as a whole was shown to be relevant for
overcoming crises and improving performance.

In the context of companies under judicial recovery, however, amounts owed to
employees. which is precisely part of the HCE calculation basis when delinquent, are also
affected by judicial recovery. These obligations may suffer reductions, be rescheduled, or
preclude forced collection by workers, even for overdue labor payments. Therefore, the greater
the labor debt, including unpaid employee investments, the more pronounced the impact on this
dimension and the more uncertain the employee response. Hence, investigating the human

dimension (HCE) is necessary:

H2. Judicial recovery negatively moderates the relationship between HCE and the company's

Free Cash Flow.

Generally, in the same publicly traded companies listed on the Brazilian Stock Exchange
studied herein, the efficiency of human capital (HCE), structural capital efficiency (SCE), and
VAIC™ have already demonstrated an influence on net profit margins (Turra & Brizolla, 2015),
with the capacity to generate positive cash flow.

Similarly, Radianto’s (2011) findings reveal that components of intangible capital
positively affect the performance of banks as measured by ROA in both pre- and post-crisis
periods. However, financial stress is also observed in structural capital, considering the
possibility of no significant SCE effects in post-crisis moments (Holienka & Pilkova, 2014).

In Slovakian small and medium enterprises, while a positive relationship was
recognized between overall intangible capital efficiency and performance, the research
demonstrated that structural capital negatively impacted profitability during 2020, the first year
of COVID-19 (Papikové & Papik, 2022).

It is also essential to highlight the peculiarities of the dependent variable, FCL, which,
in judicial recovery scenarios, characterized by low liquidity, lack of necessary cash, credit
restrictions, and operational challenges, often reflect limited investments in maintaining and

creating structural capital. Based on these observations, our study hypothesizes the following:

H3. Judicial recovery negatively moderates the relationship between SCE and the company's

Free Cash Flow.
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From another perspective, incorporating relational capital into the modified VAIC™
model, Chen et al. (2005) found a positive link between firms' financial performance indicators
and all dimensions of intangible capital, including the novel RCE, addressed in H4.

Relational capital also influences performance and holds explanatory power in studies
by Nimtrakoon (2015), Bayraktaroglu et al. (2019), Xu & Li (2019), Xu & Wang (2019), and
Yao et al. (2019).

Due to the procedural requirements of Brazilian judicial recovery, the company's
relationship with suppliers is significantly strained, as seen through the teleological
interpretation of Law 11.101/2005 (Brasil, 2005), which aims to mitigate the social costs of
bankruptcy and business recovery.

Judicial recovery typically involves substantial financial reductions for creditors
classified as Class 11l (Unsecured), which generally includes most suppliers. Financial stress
also extends to these creditors, who face significant reductions in receivables and have their
judicial collection possibilities immediately barred under the Stay Period provisions.

Therefore, this study innovates by not only including this relational dimension in the
analysis but also acknowledging its clear impact during judicial recovery. Thus, we hypothesize

the following:

H4. Judicial recovery negatively moderates the relationship between RCE and the company's

Free Cash Flow.

To comprehensively analyze all dimensions of the intangible capital efficiency
measurement model, the final hypothesis refers to the last dimension of MVVAIC, completing
the individualization of dimensions originally proposed by Pulic (2004).

Recall that physical capital has a considerable influence on financial performance in
stable periods (Weqgar et al.,, 2021). However, aligning with results from global crisis
investigations on VAIC™ under financial indicators (Sardo & Serrasqueiro, 2018), where CEE

also negatively impacted financial performance, the following relationship is proposed:

H5. Judicial recovery negatively moderates the relationship between CEE and the company’s
Free Cash Flow.

In global crisis scenarios, the results regarding the relationship between VAIC™ and

ROE and other performance metrics differ, as some studies suggest that intangible efficiency
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does not contribute to traditional financial indicators like ROE and ROA during crises (Akgun
& Tiirkoglu, 2023; Sardo & Serrasqueiro, 2018).

The expected outcome with the proposed moderation contrasts with most studies on the
relationship during stable periods, despite dissent in the literature. The position of negative
influence stems from the internal instability and financial stress caused by the delicate situation
of judicial recovery within the company. Intangible capital is significantly affected during such
crisis periods (Kieff & Paredes, 2005).

However, given the recognized positive effects of intangible capital in organizations,
this study seeks to address the effects of judicial recovery on this relationship, understood as an
internal crisis. It is crucial to consider the company's FCL as a performance indicator in our

hypotheses, justifying its use according to the methodology outlined in Chapter 3.
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3 METHODS AND RESEARCH TECHNIQUES FOR TECHNICAL
PRODUCTION

This study has an applied nature, focusing its sample on the emblematic companies
listed on B3 (formerly BM&FBOVESPA) that underwent judicial recovery in Brazil.

In examining the existence of relationships between variables, the primary method used
was deductive (Richardson, 1999), with bibliographical procedures regarding judicial recovery
and concepts from past studies on intangible capital, deriving consolidated theoretical
conclusions (Sampieri & Collado, 2013) related to the main focus.

By adopting a positivist research approach, the study also uses inductive reasoning to
gather variables for valuing intangible capital (G. A. Martins, 1994), as it proceeds to
documentary research for collecting audited and reliable accounting, social, and financial
statements issued by the recovering company and the judicial administrator.

On the other hand, the measurement model for intangible capital efficiency, VAIC™, is
validated and accepted. It was applied in its modified form, also considering the relational
capital of the analyzed company for further analysis aimed at deriving conclusions about the

problem.

3.1 RESEARCH DESIGN

This study, designed to meet its stated objectives, is configured as quantitative-
descriptive research, grounded in financial figures and economic criteria with available data
(Knechtel, 2014). It provides statistical analysis of cause and effect and examines data to specify
the effects and significant characteristics of the phenomenon under study (Sampieri & Collado,
2013), namely, judicial recovery in relation to the entity's intangible capital and its FCL, also

compared to companies outside the recovery process.

3.2 DATABASE AND SAMPLE

The research sample comprises companies listed on the Brazilian stock exchange, B3
(2024), over a 14-year period, focusing on companies that filed for judicial recovery between
2012 and 2022, analyzing two years before and after the filing. The selection of financial

statements followed a pre-established criterion: the minimum date was set as 2008, the year
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Law No. 11,638/2007 came into force, bringing changes to the requirements for preparing and
disclosing financial statements, and the maximum date was set as 2024 due to time constraints
for conducting the research.

Thus, considering judicial recovery filings between 2012 and 2022, B3 includes a total
of 18 companies that underwent judicial recovery without having their bankruptcy declared.
This excludes companies such as MMX Mineragdo and Saraiva.

Some companies, despite being publicly traded and subject to judicial recovery, had
deficiencies in the reports used for this research. In summary, 12 companies had their financial
data and other indicators consistently disclosed throughout the study period in the Refinitiv®
database. These companies comply with the legal disclosure requirements under both Law No.
11,101/2005 (BRASIL, 2005) and the regulations applicable to publicly traded companies (B3,
2023):

Table 7
Companies Included in the Sample that Underwent Judicial Recovery
DATE OF JUDICIAL
TICKER COMPANY SECTOR RECOVERY FILING
ATMP3.SA ,JAU'LII\(/:IQI Participagdes SA - em Recuperagdo Industry 06/07/2022
BDLL4.SA | Bardella SA Inddstrias Mecanicas Industry 07/26/2019
ETER3.SA Eternit SA Em Recuperagéo Judicial Industry 03/19/2018
Cyclical 11/27/2018
HOOT4.SA Hotéis Othon SA - em Recuperacdo Judicial Consumptio
n
INEP4 Inepar SA ~Indust_r|§ e ConstrucBes em Energy 04/28/2014
Recuperacdo Judicial
LUPA3 Lupatech S~/A Em Recuperagao Judicial Em Industry 05/25/2015
Recuperacéo Judicial
OIBR4.SA 0i SA - em Recuperacéo Judicial Technology | 06/20/2016
PMAM3.SA | Paranapanema SA Em Recuperagdo Judicial Industry 11/30/2022
RPMG3 Refinaria d~e Petrgl_eos de Manguinhos SA em Energy 05/15/2015
Recuperacdo Judicial
RNEW11.SA | Renova Energia SA Em Recuperaco Judicial Energy 10/16/2019
Cyclical 10/26/2012
TEKA4.SA Teka Tecelagem Kuehnrich SA Consumptio
n
MWET4 Wetzel SA Industry 02/03/2016

Source: Own Elaboration

For purposes of comparison with reality outside the bankruptcy scenario, totaling the

database collected to 503 companies, the second sample, classified as the control group,
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comprises a total of 488 companies. However, the sample used includes a total of 268
companies with regularly disclosed financial data throughout the entire period in the Refinitiv®
database, since 220 companies do not have data available on the platform.

Regardless of data disclosure, companies in the financial sector are also not part of the
sample due to discrepancies in the indices compared to other economic sectors, a practice
consolidated in academic literature (Lauretti, 2011).

The sample subject of the possible moderating effect of the Judicial Recovery request
therefore includes twelve companies, making it non-probabilistic. The selection criterion was
based on the total number of companies that submitted to the bankruptcy process while listed
on B3, but that simultaneously disclosed their financial information correctly and completely.

3.3 DATA COLLECTION PROCEDURES

The collection of data necessary to achieve the research objectives came from the
companies' own financial statements, monthly activity reports (RMA), integrated reports, and
other statements published by the company analyzed itself. These were primarily collected
through the Refinitiv® platform, with minor omissions supplemented by individual
consultations of the statements of each company on the CVM and B3 portals. Given the
reliability of the data, preference was given to values presented in the utilized database, ensuring
robustness and allowing the study to be replicated, as it adheres to well-defined criteria.

3.4 DATA ANALYSIS PROCEDURES

As for the analysis of such data, the research verified its reliability by applying a
consolidated and validated method for the valuation of intangible capital, the MVAIC, to the
statements published by the company and the judicial administrator, both of which are credible,
including endorsement by independent external auditing.

To assess the reliability of the results, robustness tests were performed with different
strategies to verify any substantial differences in outcomes, as addressed in subsection 3.4.2.

After applying statistical analysis and valuing the efficiency of intangible capital using
the reliable method, content analysis was made possible by comparing the valuation results
chronologically to the evolution of the Judicial Recovery process and the concomitant financial

performance of the entities.
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The data analysis was conducted using a single dependent variable, independent

variables, and control variables, which represent, respectively, financial performance,

intangibility, and general company data, following the framework of national and international

studies on the topic, as summarized in Table 8, with the exposed metrics:

Table 8
Research Variables
Variables Metric Authors
FCLit = EBIT (1- Taxes) + AD —
CAPEX + ACG
Variation of FCL between periods:
AFCLit = FCLit- FCLi*!
FCLit!
. (Agustia, 2013; Brigham &
ngﬁgﬂfé‘t Vags'ﬁ”F‘l’gvsree FCL: Free Cash Flow Houston, 2018; Nariman, 2020;
i: Company Peters & Taylor, 2017)
t: Period (quarter)
t-1: Previous Quarter
EBIT: Company’s Operating Profit
before Interest and Taxes.
AD: Amortization and
Depreciation
CAPEX: Fixed Capital Investments
ACG: Change in Working Capital
Value Added Intellectual Capital
Coefficient Modificado (Bayraktaroglu et al., 2019; Chen
Independent MVAIC et al., 2005b; Ldcio, 2022;
Variable VA SC RC VA | Pradana & Chalid, 2023; Ulum et
MVAIC = p=+ 2 Y AT al., 2014; Xu & Liu, 2020)
L. Current Assets (Bomfim et al., 2011; Matarazzo,
Current Liquidity Le= Current Liabilities 2010)
Total Debt (Antu_nes & Martins, 2007;
Indebtedness END = ——— Mazzioni et al., 2014; Sprenger et
Equity al., 2017)
(Dallabona et al., 2015; Duho &
Onumah, 2019; Gonzalez et al.,
Control 2017; Maji & Goswami, 2017;
Variables Si TAM = Natural Logarithm of Total | Molodchik et al., 2019; Nawaz et
12¢ Assets al., 2021; Shahwan & Fathalla,
2020; Shahwan & Habib, 2020;
Soetanto & Liem, 2019; Sprenger
etal., 2017)
Representativeness _ Total Asset . .1 . )
of the Intangible RAT = Intangible Assets (Akgin &STu_rkoglu, 2023; Pal &
a ) oriya, 2012)
Assets acquired acquired

Source: Own Elaboration
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The moderating variable (RJ) is conceptualized as categorical and binary, indicating
whether a company is undergoing judicial recovery (1) or not (0).

The appropriate statistical model for this study was unbalanced panel data regression
analysis, a more robust model that is less susceptible to econometric issues such as
heterogeneity problems, culminating in higher data precision due to the improved efficiency of
econometric estimators.

For the prior organization of the unbalanced panel data regression, considering the
variety of companies, an N was established for each company (i). Given the sample, the test is
configured as non-parametric (KS).

Regarding the temporal aspect, based on quarterly data obtained, and to simplify the
analysis, which totaled 59 periods, the time variable was also established as incrementally
increasing t. Prudently, previous periods were collected to facilitate the use of FCL variation
measures, resulting in several periods.

All data handling obtained from Refinitiv® was meticulously carried out using Office
16, including Refinitiv®'s own extension and other Excel tools, whereby the data were
organized and rows that were entirely blank were suppressed.

For the effective analysis of the data, although robustness tests were preliminarily
conducted using R 4.4.0 (2024), the research was conducted through the Stata® 14 statistical
software (2015). After running specification tests with the Breusch-Pagan, F of Chow, and
Hausman models, the fixed effects model proved to be the most appropriate for the data, and
all analyses were subsequently conducted using unbalanced panel data regression with fixed
effects.

The use of panel regression made it possible to compare whether the efficiency of
intangible capital, in each dimension, influenced the economic-financial performance of
companies undergoing judicial recovery, with this institution serving as a moderating effect,

but taking into account time and the individual characteristics of the companies.

3.4.1 Equations

With the variables presented in Table 8, and considering repeated observations over
several periods for the same variables, the unbalanced panel data model was applied. The time

unit was defined as quarters (t), based on audited financial statements collected. As judicial
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recovery is a categorical variable that indicates whether a company is undergoing judicial
recovery or not, it is represented in binary form.

The econometric model applied was developed based on the following equations
derived from the hypotheses, after robustness testing of all regressions, where control variables
that did not fit the model were excluded since they did not possess the characteristics to control
the sample and, on the other hand, reduced the significance of the model, such as LC in all

cases, END in the first equation, and RAI in equations 02 to 05:

Equation 01 (MVAIC)
FCL = A0 + FL(MVAIC)ir + R2(RJ) it + A(RI)itx MVAICis + FA(TAM) it + F(RAI) it + iy

Equation 02 (HCE)
FCL = 40 + FL(HCE)it + A2(R)) it + A3(RJ)itXx HCE + FA(TAM)ir + A5(END)it + it

Equation 03 (SCE)
FCL = /60 + ﬁ(SCE)i,t + ﬂ(RJ) it + @(R‘]) it X SCE:+ ﬁ4(TAM) it +ﬁ5(END) i+ iy

Equation 04 (RCE)
FCL = /0 + FL(RCE)it + f2(R)ix + A3(RI)it X RCE: + FAA(TAM) it + A5(END) it + &iy

Equation 05 (CEE)
FCL = 40 + FL(CEE)i: + A2(RJ) it + A3(RJ)itx CEE: + AA(TAM) it + A5(END)it + €it

Caption:

FCL: Free Cash Flow

MVAIC: Modified Value-Added Intellectual Capital Coefficient
CEE: Capital Employed Efficiency
HCE: Human Capital Efficiency

SCE: Structural Capital Efficiency
RCE: Relational Capital Efficiency

RJ: Judicial Recovery (Binary Variable)
Control Variables:

END: Indebtedness

TAM: Size
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RAI: Representativity of Acquired Intangible Capital
i: Company
t: Analyzed Quarter

£ The random error not explained by the model.

The coefficients of the equation can also be succinctly explained as described below,
where the coefficients for the independent variables and their interactions are represented
between 1 and S5:

B0: The expected value of FCL when all other independent variables are zero.

B1: Represents the direct effect of each dimension of intangible capital (CEE, HCE, SCE, RCE)
on FCL.

B2: Represents the direct effect of RJ on FCL.

B3: Represents how RJ moderates the relationship between the MVAIC dimensions and FCL.
B4 and B5: Control Variables.

3.4.2 Specification Tests

The robustness of the results and the performance of additional analyses provide
reliability and stability to the estimations in any study. The reliability of the findings depends
on the ability to demonstrate that the conclusions remain consistent across different model
specifications or variations in estimation methods. Robustness thus ensures consistent results
even when data characteristics vary, increasing the validity of the conclusions (Agarwal et al.,
2023).

The descriptive analysis of the data was performed both in R (2024) as a preliminary
test and definitively in Stata® (2015). Subsequently, the original sample was tested for
suitability to fixed effects and random effects models.

Initially, companies were replaced with specific codes (i) because they are nominal
variables, as well as the quarterly periods being temporarily increasing in t. It was also necessary
to remove completely empty rows due to the absence of disclosed information for those
companies.

The choice between fixed effects or random effects models was based on the Hausman

test, comparing the efficiency and consistency of the coefficients obtained. The test results
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demonstrated no significant differences between the coefficients of the two models, with both
being valid. However, since it better suited the data, considering the potential existence of
characteristics not observed by the variables in the studied companies, which are fixed over
time, the fixed effects model was applied.

Heteroscedasticity was also tested to ensure that errors were distributed consistently
throughout the observations. The Breusch-Pagan/Cook-Weisberg and White tests indicated the
presence of heteroscedasticity, with significant probability, justifying the need for corrections
in standard errors. These were addressed using robust standard error estimates, and the White
robust correction was applied to correct and make the residuals homoscedastic.

The regression was also repeated with robust standard errors, ensuring that confidence
intervals and p-values remained reliable even in the presence of variability in errors.

To adjust for serial autocorrelation in the residuals—agiven that variables are correlated
within the same companies over time, something common in corporate panel data—the Prais-
Winsten model was applied. The Durbin-Watson test results ensured that the model adequately
addressed the autocorrelation issue.

Variance Inflation Factors (VIF) were calculated to verify the presence of
multicollinearity among the independent variables. As VIF<5, multicollinearity was not
present, ensuring the reliability of the estimated coefficients.

The specification tests performed were crucial to ensure that the results are valid and
generalizable. The various alternative measures employed reinforce both the validity of the

results and provide greater confidence in the generalization of the findings.
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4 RESULTS OF DATA ANALYSIS

4.1 DESCRIPTIVE ANALYSIS OF DATA

The data available in the Refinitiv® database included 268 companies over 59 quarterly
periods, derived from the financial statements and reports published by the companies
themselves in compliance with B3 requirements. The temporal periods were justified as a
precaution, given the consideration of FCL variation data, with periods prior to the effective
analysis being collected.

The total number of observations was 12,270 rows of data, which were considered in

the moderating variable, while the independent and dependent variables showed the following

parameters:
Table 9
Descriptive Statistics
Number of ] Standard o )
Observations Average Median deviation Minimum Maximum
HCE 8,678 5.8556 2,2271 84.5144 -2,655.21 4,250.92
SCE 12,265 0.8110 0,8187 5.8357 -121.50 390.67
RCE 12,265 0.4216 0,3707 26.5582 -1,343.60 1,476.00
CEE 11,957 0.0431 0,0536 1.9678 -150.77 25.48
MVAIC 8,430 6.9968 3,5956 86.5515 -2,657.14 4,252.39
FCL 12,270 8,157,091 2,175,000 1.72bi -56.3 bi 64.5 bi
AFCL 11,646 0.0057 0.0287 137.3001 -13,467.33 3,721.32
LC 11,957 2.2355 1.5171 4.7797 0.00 192.09
END 11,957 2.8748 1.2816 36.3204 -774.17 2,573.20
TAM 11,956 21.7469 21.7835 1.9705 12.76 27.70
RAI 11,377 1,078.1370 38.7377 10,204.0900 |-1,268.97 761,909.30

Note: bi (Billions)
Source: Own Elaboration

The difference in the number of observations for the variables is precisely due to the
fact that companies do not always segregate the information necessary for calculating MVAIC
in their published statements. Moreover, the Refinitiv® database includes various periods in
which the data are omitted (but not null). These were disregarded on a line-by-line basis in the

calculation of each equation to avoid compromising the overall research.
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The MVAIC reveals a high variation, suggesting that the efficiency of intangibles varies
greatly across companies, although it is generally positive on average. Subsequently, HCE and
RCE also exhibit high variation due to the volatility of human and relational dimensions, while
SCE and CEE show little variation, given the characteristics of structural investments and
employed capital, which are typically more stable.

All values admit negative data, and the database specifically indicates the companies
where such cases occur, except for the logarithm of Size (TAM) and Current Liquidity (LC),
since it is impossible for these to be negative.

The absolute FCL was presented solely for clarification and as an example of the control
performed. Given the high variation in monetary value across companies, this study specifically
considered its variation between periods (AFCL) as the dependent variable, providing greater
robustness to the research and normalizing the data.

The descriptive statistics indicate that some companies displayed robust positive
performance, while others faced negative results, particularly regarding human capital and
organizational structure. The same company may vary over time due to “normal” market
fluctuations. A broad variation in cash flow and the return on intangibles is observed, indicating
that certain sectors or companies have distinct practices in managing their financial and

intangible resources, primarily due to differences in size and capital among them.

4.2 GLOBAL ANALYSIS RESULTS

Based on the analysis of the panel data model applied through the Stata® Software, it

was possible to derive the results synthetically presented in Table 10:

Table 10
Moderation of Judicial Recovery Between Free Cash Flow and MVAIC

Dependent Variables

FCL (eq 1) FCL (eq 2) FCL (eq 3) FCL (eq4) |FCL (eq5)

Independent Variables

Coefic. Coefic. Coefic. Coefic. Coefic.

(sig. var) fixed | (sig.var) fixed | (sig.var) fixed | (sig.var) fixed | (sig.var) fixed

0,1041698
MVAIC | T T e | e | e |
0,090*
-0,1124418
mMVAIC | T | e | e | e

0,092*




0,104405
HCE | - | e e e
0,089*
-0,1122744
mHCE | e | e | e e
0,090*
-0,0892875
1O e B I B B
0,494
-1,036061
mSCE | s | e | e | e
0,344
0,0026075
RCE | | e | e e
0,467
-0,0039983
mRCE | e | e | e L s
0,682
0,0861257
CEE | e | e | e e
0,249
0,5055087
mCEE | e | e [ e | e
0,456
TAM 1,577144 1,557815 0,975648 0,9804501 0,9793292
0,126 0,119 0,098* 0,096* 0,097
END -0,0019999 -0,001225 -0,0012271 -0,0012397
0,570 0,628 0,622 0,617
-0,0000345
YA I e B B I
0,690
Lc | | e | e | e e
-35,73272 -35,18831 -21,25753 -21,44711 -21,42542
CONST
0,134 0,129 0,111 0,110 0,110
R2 2% 2% 2% 2% 2%
Model Significance 0,0760 0,0561 0,1536 0,3060 0,2192
Durbin-Watson 1,922777 1,923073 1,932547 1,932549 1,932552
Mean VIF 1,01 1,00 1,00 1,01 1,00
BP/CW Test 0,0000 0,0000 0,0000 0,0000 0,9981
White Test 0,9999 0,0000 0,0000 0,0000 0,0000
Breusch-Pagan Test 0,4519 0,4530 0,4788 0,4782 0,4778
F de Chow 0,0000 0,0000 0,0000 0,0000 0,0000
Hausman Test 0,9922 0,9988 0,8996 0,9986 0,9981
N° Observations 8185 8355 11425 11425 11426

* Significance at the level of 0.10 - ** Significance at the level of 0.05- *** Significance at the level of 0.01

Legend: MVVAIC: Modified Value-Added Intellectual Capital Coefficient; HCE: Human Capital Efficiency; SCE:
Structural Capital Efficiency; CER: Relational Capital Efficiency; CEE: Capital Employed Efficiency; LC:
Current Liquidity; END: Indebtedness; SIZE: Size; RAI: Representativeness of Intangible Assets acquired;
CONST: Constant — mean; VIF: mean of the Variance Inflation Factor; Eq. Equation

Source: Own Elaboration
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The results of the tests (Breusch-Pagan, F de Chow and Teste de Hausman), presented
in Table 10 for all equations (01-02-03-04-05), indicate that the appropriate model for analyzing
the studied sample using panel data is the fixed-effects model, which was followed in the

analyses.

421 MVAIC

In general terms, it is observed, according to Table 10, that the model used to verify the
influence of judicial recovery on the relationship between intangible capital (MVAIC) and FCL
(Equation 01) is consistent, as the model, composed of 8,185 observations, is significant at the
10% level.

The explanatory power of the model, represented by R?, is 2%, which is consistent and
robust since this study does not aim to exhaust the determinants of FCL but rather to verify the
relationship of this construct with judicial recovery and intangible capital, which is evidently a
small fraction of the variations in the financial indicator.

The model does not present issues of autocorrelation in the residuals, as indicated by the
Durbin-Watson test, whose result (1.922777) is close to 2, in addition to not showing
multicollinearity problems, as pointed out by the VIF test (1.01<5).

Although the White test (0.9999) did not indicate problems, the Breusch-Pagan/Cook-
Weisberg test (0.000) revealed heteroscedasticity in the residuals. Therefore, White's robust
correction was applied to correct and make the residuals homoscedastic, ensuring the robustness
of the research.

The positive coefficient of 0.1041, with a 10% significance margin, suggests that
MVAIC has a positive and statistically significant impact on FCL in the first model, evaluated
by the direct relationship without moderation. However, when the relationship between the
variables is moderated by judicial recovery, the negative coefficient of -0.1124, with the same
significance margin, indicates that MVVAIC has a statistically significant negative impact on
FCL.
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4.2.2 HCE

F Following the same direction as Equation 01, as shown in Table 10, the model used
to verify the influence of judicial recovery on the relationship between HCE and FCL (Equation
02) proves to be consistent, as the model, composed of 8,355 observations, is significant at the
10% level.

The explanatory power of the model is consistent and robust with an R? of 2%, as this
study does not aim to identify all determinants of FCL but rather to verify the relationship of
this construct with judicial recovery and intangible capital, specifically in its human dimension.

The model does not present issues of autocorrelation in the residuals, as indicated by the
Durbin-Watson test, whose result (1,923073) is close to 2, in addition to not showing
multicollinearity problems, as pointed out by the VIF test (1<5). The Breusch-Pagan/Cook-
Weisberg test (0.000) and the White test (0.000) indicate heteroscedasticity in the residuals.
Thus, to ensure data robustness, White's robust correction was applied to correct and make the
residuals homoscedastic.

In the overall sample scenario, HCE resulted in a positive coefficient of 0.1044, with a
10% significance level, indicating that human capital efficiency has a positive effect on FCL.
When moderated by the binary variable of judicial recovery, the negative coefficient of -0.1122,
with the same significance margin, indicates that the moderation of judicial recovery in human

capital efficiency negatively affects FCL.

4.2.3 SCE, RCEe CEE

The remaining equations (03-04-05), which represent the connection between FCL and
the independent variables SCE, RCE, and CEE and correspond to hypotheses H3, H4, and H5,
did not demonstrate statistically significant results, either directly or moderated by judicial
recovery, as more thoroughly presented in Table 10. All these MVAIC dimensions had p-values
greater than 25%, meaning the null hypothesis should not be rejected due to the lack of
significance in the results.

Thus, the other aspects of MVVAIC, in the absence of statistical significance, demonstrate
that there is no statistically relevant effect of structural, relational, or employed capital on FCL,
regardless of the analysis—whether in the overall scenario or the specific scenario moderated

by judicial recovery, which also lacked statistical significance.
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4.2.4 Control Variables

The control variables selected for the present data proved to be acceptable and partially
effective, as only Current Liquidity was found to be inadequate for the analyses, showing no
statistical significance in all tests and, most importantly, failing to control the variables as
proposed.

After robustness tests, the equations were controlled by the variables of Size and
Indebtedness, which proved to be more suitable than the Representativeness of Acquired
Intangible Capital and Current Liquidity in the tests performed. Except Indebtedness, which
proved to be more appropriate in this situation, Return on Intangible Capital was used in
Equation 1, which investigated the relationship with MVAIC™ in a broader approach.

The coefficient for Size across all models is significant in Equation 3 (0.975) and
Equation 4 (0.980), indicating that company size has a positive and statistically significant
effect on FCL in these models.

Indebtedness, although acceptable as a control variable, proved to be non-significant in
all models, with coefficients very close to zero, suggesting that indebtedness does not
significantly affect FCL.

The Return on Intangible Capital, used only in the general MVAIC Equation,
demonstrated a very small negative coefficient (-0.0000345) with no statistically significant
effect, while in the other regressions, it was not found to be acceptable as a control variable.
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5 CONTRIBUTIONS

5.1 THEORETICAL IMPLICATIONS

The relationship between intangible capital and FCL was explored in detail, which
aligns with previous studies outlined in Tables 5 and 6 that directly link intangible capital to
market value and financial performance of companies.

The application of MVAIC as a methodology for measuring intangible capital efficiency
is highlighted as an original contribution when applied to the judicial recovery scenario, adding
a moderation element.

The use of this model has already been applied in various other contexts (Chen et al.,
2005b; Nazari & Herremans, 2007; Ulum et al., 2014; Vishnu & Gupta, 2014; Xu & Li, 2019;
Xu & Liu, 2020; Xu & Wang, 2019; Yao et al., 2019) similarly modifying the VAIC™ to
include the three-dimensional aspects of intangible capital as per Bontis (1998), making it a
reliable measure to understand intangible capital efficiency, validating the use of MVAIC.

In a normal scenario, the efficiency of Intangible Capital (MVAIC) and the isolated
human dimension (HCE) positively affect FCL. The study corroborates the results of Hartati
(2014) and Vishnu & Gupta (2014), reinforcing the importance of intangible capital to
improving FCL of companies in the national context as well.

Human Capital (HCE) was the variable that contributed the most to FCL but is also
affected by the moderation of judicial recovery. Meanwhile, SCE, RCE, and CEE do not
demonstrate significant impacts on FCL, either directly or through judicial recovery.

The significant positive relationship between human capital (HCE) and FCL highlights
the importance of this intangible in the financial performance of companies in general,
corroborating research conducted with other samples (Nadeem et al., 2017; Weqar et al., 2021;
Xu & Liu, 2020), and also aligning with the positive influence on creating competitive
advantage (Pradana & Chalid, 2023; Smriti & Das, 2018).

Broadly, the positive influence of Intangible Capital Efficiency (MVAIC) in B3
companies also references previous research that established the relationship between VAIC™
or its modifications and other performance measures (Chan, 2009; Giarola, 2017; Maji &
Goswami, 2017; Mondal & Ghosh, 2012; Vishnu & Gupta, 2014; Weqar et al., 2021), including
in the BM&FBovespa (B3) context (Brandt et al., 2018; Jorddo & Almeida, 2017).
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However, contrary to investors’ perception that intangible capital indiscriminately
points to improved financial performance of the company (Antunes & Martins, 2007), the same
relationship may not hold for companies undergoing judicial recovery. The research provides
the insight that, in this specific scenario, the efficiency of intangible capital does not favor FCL;
on the contrary, it has a negative relationship.

In summary, the also significant influence is negatively moderated during the judicial
recovery period, so that the internal crisis caused by the judicial recovery process seems to
attenuate the beneficial effects of intangible capital efficiency, especially MVAIC and HCE, on
companies' FCL.

The finding that, as in the above-cited studies involving the 2008 global crisis, during
the judicial recovery period, the ability to generate value from intangible capital efficiency is
antagonistic to the expected improvement in FCL during times of financial stability. One
explanation may be the particular challenges of judicial recovery: low liquidity, credit
restrictions, and operational difficulties, which dominate financial stress scenarios.

The very legal rules and actions to be taken in the judicial recovery plan may limit the
companies’ ability to fully leverage their intangibles given the financial difficulties that dictate
organizational priorities in this context.

It was found with significance that the judicial recovery process, in addition to the direct
and indirect costs already known in the Brazilian scenario (Jupetipe et al., 2017; Jupetipe &
Maério, 2011), also impacts the relationship between intangible capital efficiency (MVAIC and
HCE) and FCL by reversing the relationship, negatively moderating what was previously
positive.

In addition to the direct costs that hold significance with the company’s total assets in
such judicial recovery processes (Bris et al., 2006; Campbell, 1997; Warner, 1977; Weiss,
1990), the present result aligns with previous findings, emphasizing that such indirect factors
also compromise the company’s recovery (Jupetipe et al., 2017; Jupetipe & Mario, 2011),
specifically when linked to the relationship between human capital/MVAIC and FCL.

Although the results of this research emerge from an innovative perspective on the
internal crisis generated by judicial recovery, they are aligned with literature exploring the
relationship in external crises. Shakina and Barajas (2017), when investigating the effects of
the 2008 global crisis on European companies, also demonstrated that intangible capital in such
moments does not provide the same critical role in financial performance as during times of

stability.
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In other situations of internal financial difficulties in companies located in developed
and developing countries (Pradana & Chalid, 2023) and during the unpredictable COVID-19
pandemic (Papikova & Papik, 2022), companies with higher intangible capital efficiency
generally achieved better financial performance from the perspective of ROE and ROA.
Specifically, human capital itself proved relevant to performance during the pandemic (Xu et
al., 2022).

Given these particularities, the conclusion of this study also aligns with the research
conducted by Sardo and Serrasqueiro (2018) on European companies before and after the global
crisis, in which the authors concluded that although the relationship between intangibles and
financial performance is positive during normal periods, it has a negative effect during times of
financial crisis.

It arises from the discussion that each internal or external crisis has its peculiarities,
which vary according to the companies’ scenario, size, sector, and even country of origin. Thus,
several factors influence the direction of crisis moderation.

Even in studies exploring the 2008 global crisis, the relationship between intangible
capital and ROA in European companies, which was previously positive, also varied according
to the legal regime of the country in question (Akgiin & Tirkoglu, 2023). Therefore, since
judicial recovery is intimately tied to legal aspects of each country, one cannot dismiss the
influence of Brazilian legal frameworks on the negative relationship found.

The negative moderation in FCL can also be explained by the effect studied by Kieff &
Paredes (2005), who highlighted that while tangible capital retains its value during a judicial
recovery process, intangible capital is more impacted by the insecurities of the internal crisis,
corroborating the findings of this research, in which judicial recovery resulted in the inversion
of what was previously a positive influence of HCE/MVAIC on FCL, while CEE remained
insignificant.

It also emerges from this discussion that the published financial statements, which
influence MVAIC and FCL itself, are not always adequate for the nature of today’s modern
market, which prioritizes innovation, evolution, and intangible capital (Lev & Gu, 2016), so the
very analysis may have limitations in this regard.

Although the negative relationship is mitigated in times of crisis, Shakina and Barajas
(2017), emphasize that intangibles are crucial for the company’s future recovery; however, they
face challenges during crises.

Despite the negative moderation, the importance of knowing, measuring, and evaluating

intangible resources outside accounting but as a tool for management and governance remains
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significant (Garanina et al., 2021), providing information on actions and reactions (Sader &
Ficco, 2021), as well as predictive tools for companies facing imminent judicial recovery, where
the positive relationship can invert, and intangible capital efficiency, which previously favored

FCL, can now negatively affect it, requiring more management and caution.

52 GENERAL CONTRIBUTIONS TO MANAGERS, INVESTORS, AND
STAKEHOLDERS

As this dissertation, stemming from a Professional Master's degree in Business
Administration, also aims to go beyond the boundaries of academia and provide professional
contributions to managers, stakeholders, and investors, it concludes that in judicial recovery, in
light of the results found, stakeholders should pay special attention to the efficiency of
intangible capital as a whole, and particularly to the human dimension, which, in the face of
uncertainty, may adversely affect the FCL.

The research even demonstrates the effect of the efficiency of intangibles, when
significant, having a negative effect on the FCL, challenging the notion that intangibles
invariably improve performance and FCL. Thus, it provides robust insights for risk assessment
and investment analysis in companies undergoing judicial recovery.

For managers, the research demonstrates the need for greater caution in investments and
actions directed at intangibles during times of crisis, especially given the unlimited needs versus
the limited resources of companies undergoing the judicial process. Therefore, especially the
reliance on HCE and MVAIC as leverage for improving FCL, as occurs in a normal scenario,
does not have the same effect during this internal crisis.

The research shows that the positive relationship between HCE and MVAIC with FCL
is only valid in stable scenarios, making it necessary to carefully manage intangibles in judicial
recovery contexts, mitigating the now known negative impacts. It is then the responsibility of
managers to devise specific strategies for the management and allocation of intangibles in times
of financial stress, aiming to reduce the effects caused by judicial recovery and envisioning
future financial stability.

To avoid such an effect, it is necessary to reassess investments and resource allocations
even before submitting to the judicial process, ensuring stability to the necessary FCL that is

expected to be positive and aligned with the company’s recovery.
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As for investors, although the literature points to the perception of indiscriminate
valuation of intangibles in any scenario when making investment choices (Antunes & Martins,
2007), the research suggests that intangibles should not be interpreted as solely a positive
indicator of financial performance and improvement in FCL for companies in judicial recovery.

In general, the research demonstrates the importance of critically evaluating not only
the efficiency of intangibles, but also the need for their intelligent management, considering the
critical role they play in instability scenarios. It is also known that the scarcity of resources,
combined with the company's inferior performance, a common scenario in judicial recovery,
may impact the relationship between intangibles and the strategy of future business (Cohen et
al., 2014).

With judicial recovery negatively moderating the relationship between HCE and
MVAIC with FCL, stakeholders should consider this information when defining their credit
strategies, debt recoverability expectations, and attention to the approach of the recovering
company aligned with the judicial context.

It is also worth noting the conclusions of Cenciarelli et al. (2018), who stated that, in
addition to any direct relationship, better intangible capital performance measured by VAIC™
reduces the probability of bankruptcy. Logically, avoiding the mitigated effects of the judicial
process moderation and the company’s arrival at the studied context.

On the other hand, it is clear that the reduction in FCL can drive financial restructuring
by limiting discretionary investments that do not prioritize value creation, while encouraging
focus on the truly essential and relevant business activities (Gibbs, 1993), mitigating agency
conflicts and controlling risks by reducing discretionary use of resources (Moussa & Chichti,
2013).

The fact is, the valuable predictive model for managers, investors, and stakeholders of
financially distressed companies, derived from this research, indicates that, although in a
normal scenario the efficiency of intangibles in general and in the human dimension contributes
to FCL, during judicial recovery, focusing on improving the efficiency of these intangibles
would not be recommended if the goal is to increase the FCL in the analyzed companies.
Instead, other effective short-term measures should be considered, avoiding the reverse effect
caused by MVAIC and HCE.
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5.3 LIMITATIONS OF THE RESEARCH

The first limitation is related to the novelty of the subject, as even though the
intangibility of assets has been the subject of considerable studies, the academic community
has not addressed this topic in conjunction with companies in crisis situations, whether external
or internal, such as judicial recovery. Therefore, there are few similar studies worldwide, and
this limitation, once overcome, will open new possibilities for future research.

The evaluation of intangible capital over time is also limited by the various methods
available, as Damodaran (2006) argues that the problem with evaluation models is precisely the
excess of them, which have different approaches and results that diverge from one another.
Thus, one of the most cited and consolidated models, Pulic's VAIC™ (2000) and its
modification, was used.

Another limitation is the method chosen, as there is no consensus in academia regarding
the most suitable method. There are some important disadvantages to using VAIC™ or
MVAIC, such as the fact that they are based on financial reports, which are indicators of past
strategy, somewhat disregarding other “values” of the company, but considering the synergies
between the various components of VAIC™ (Dzenopoljac et al., 2016).

However, most of the criticisms of the model stem from a misunderstanding of its
interpretation. VAIC™ should be interpreted as an indicator of intellectual capital efficiency
for value creation and never as a metric to evaluate the accumulated stock of a company’s
intangible resources (lazzolino et al., 2014).

VAIC™ and MVAIC have become widely accepted in both academic and corporate
circles, being a recognized and used indicator of intangible capital efficiency by the UK
Department for Business, Innovation, and Skills (Dzenopoljac et al., 2016; Zéghal & Maaloul,
2010).

The last limitation found in data collection was the identification of missing data in the
Refinitiv® platform, as some companies were not considered due to the absence of disclosed
data. The classification of accounts was also a partially overcome limitation, as the criteria and
account names differ between companies due to the lack of a uniform plan, and even derived
from different accounting classifications. The limitation is considered the very disclosure of

information by the company and its inclusion in the platform.
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54 FUTURE RESEARCH PERSPECTIVES

It is noted that the methodology of this study evaluates the direct and real moderating
effect between MVAIC and FCL, not extending to the possible long-term positive effect of
MVAIC, which could, or could not, lead to future cash generation, thereby increasing FCL in
subsequent periods. This becomes a suggestion for future research.

Although the reliability of the data and the integrity of the information from the
consolidated VAIC™ method, and its variations, are important positive points, to address the
limitations of the model, future research is suggested to investigate the same proposed
relationship, even with the same methodology, but using another method for measuring
intangible capital.

On the other hand, a study is suggested with a change in the dependent variable,
allowing for an analysis of judicial recovery’s moderation in the relationship between intangible
capital and other performance measures, value creation, ESG, and other financial indicators.

The same relationship, however, could be expanded with investigations in other
company scenarios within the same country, or even in an international context, always with
the caution of identifying the legal peculiarities of each country’s judicial process.

Finally, itis also suggested that the present research be repeated with significant changes
in focus, potentially focusing on specific sectors of companies, such as an analysis focused on
the sector of service companies in judicial recovery, providing more specific insights.
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