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ABSTRACT

Providing a tool to help managers and financial institutions improve their credit analysis. To 
replicate, for Brazilian states, a Financial Condition Index – or FCI, based on the research by 
Wang, Dennis, and Tu (2007), and then adapt this index to Brazilian fiscal rules. There is no 
record of a accounting index, as applied to Brazilian states. The measurement of the financial 
condition of the states of Brazil between 2014 to 2018, through a correlation test and factor 
analysis, and s empirical verification of the relations of the variables own revenue, personnel 
expenses, and indebtedness and the developed indices.
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1. INTRODUCTION

The assessment of the financial condition of subnational entities has been the object of 

international research since the 1990s (GONÇALVES, 2018). This study proposes utilizing two 

indicators, which have not yet applied to Brazilian states, in order to help financial institutions 

improve their credit analysis for subnational public entities. Also, this will serve as a manage-

ment tool for public administrators. Thus, the two indices proposed in this research differ from 

the one currently existing in Brazil (CAPAG - Analysis of payment capacity established by 

STN Ordinance No. 501, of November 23, 2017) developed by the National Treasury Secreta-

riat, as these indices analyze all balance sheet accounts and fiscal information of the accounting, 

budget, and fiscal statements established in the Fiscal Responsibility Law—LRF. This law es-

tablishes a series of fiscal rules for subnational entities, including provision for punishment in 

case of non-compliance (CRUZ; AFONSO, 2018).

The analysis of the financial condition of subnational entities is able to guide management 

so that they take sufficient decisions to correct course, making their management more efficient 

and effective (RITONGA, 2014). In this sense, the existence of many studies that sought to cre-

ate mechanisms for the detection and assessment of the financial condition of states and local 

governments in different countries were indentified. Some authors elaborated indices or measu-

res of financial condition, as was the case of Brown (1993), Wang et al. (2007), Zafra-Gomez, 

Lopez-Hernandez, and Hernández-Bastida (2009), Rivenbark, Roenigke, and Allison (2010), 

Ritonga (2014), Stone (2015), Davies, Johnson, and Lowensohn (2017), among others.

Few studies were found that had developed an index that could measure the financial 

condition of Brazilian subnational entities. The works of Diniz, da Silva Macedo, and Corrar 

(2012), Gonçalves (2018), Cruz and Afonso (2018) can be highlighted. Even so, most of the 

researche did not study Brazilian states, but rather municipalities, and neither did they develop 

a financial accounting index that was able to assess the financial situation.

Unlike the private sector, which has mature and reliable indexes to identify the financial 

condition of companies, the public sector is still in the process of developing this type of tool 

(RITONGA; CLARK; WICKREMASINGHE, 2012). Therefore, it is essential that there is a 

set of financial indicators which can signal economic and financial condition and, equally, guide 

state planning (DINIZ et al., 2012; SANTOS; PEREIRA; RODRIGUES, 2018).

Thus, the objective of this research is to replicate, in Brazil, a Financial Condition Index 

based on the index developed in the research by Wang et al. (2007) and to present an index 
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adapted by including 4 new indicators to the FCI. These indices should be able to indicate the 

fiscal sustainability of Brazilian states based on a set of indicators that analyze long-term Cash 

solvency, budget results, availability of revenue for the provision of services, and the results of 

the fiscal structure of the before. Thus, systematically measuring the financial health of these 

public entities.

Methodologically, this research is an empirical study using panel data with random ef-

fects that verified the reliability of the FCI by Wang et al. (2007) to point out the financial 

condition of Brazilian states. This index was also adapted with the inclusion of a new compo-

nent consisting of fiscal indicators, extracted from the fiscal statements required by the Fiscal 

Responsibility Law and by the Accounting Manual Applied to the Public Sector of the National 

Treasury Secretariat – STN. This measure aimed to capture variations in the financial condition 

of the states, according to their degree of adherence to fiscal rules, such as the positive primary 

result, and thus present an alternative to the FCI of Wang et al. (2007) capable of become aware 

of these management behaviors.

In this study, after measuring the FCI and the Adapted FCI, the reliability of the measu-

rements is tested, checking the correlation of the indicators to ensure that they can assess the 

entity's financial condition as a whole. Next, the validity of the measurement is verified through 

econometric analysis. Thus, the hypothesis of relationship of variables were empirically tested: 

own income, personnel expenses, and indebtedness and socioeconomic variables. Thus, the 

adapted FCI proposed in this research innovates on the research by Wang et al. (2007) and all 

others that replicated it among diverse countries by including a pillar with typical indicators of 

fiscal rules provided for in the legal system of each country. 

It was found that the FCI, and the adapted FCI, are able to indicate the need for course 

correction in the fiscal management of a state and also to serve as a basis for managers to make 

decisions when there are significant variations in some of the pillars (groupings of equity com-

position indicators, budget and fiscal management) that make up the index.

2. THEORETICAL FOUNDATION

2.1.  The importance of the governmental financial condition financial condition me-

asures

According to Wang et al. (2007), there are some definitions of financial condition found in 
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the literature, which can vary from general to specific and be directly associated with the gover-

nment's capacity to adequately provide services to the population. In some situations, financial 

condition can be defined by analyzing net assets, equity or even cash flows, all measured by 

cumulative financial changes.

Ritonga (2014), based on accounting data from Indonesian municipalities, confirmed the 

direct relationship between the financial health of subnational entities and the capacity of these 

governments to adequately finance the provision of services to the population. In the short term, 

local infrastructure is affected by community preferences, specific demographic characteristi-

cs, and the wealth and strength of the local community in terms of public goods and services 

(WANG et al., 2007). Therefore, understanding why a Brazilian state reached a fiscal stress 

situation is very relevant.

With regard to measures of financial condition, the use of a Financial Condition Index – 

FCI model has been tested in several studies over the last 25 years (BROWN, 1993; HENDRI-

CK, 2004; DENNIS, 2004; WANG et al., 2007; ZAFRA-GOMEZ et al., 2009; RIVENBARK 

et al., 2010; RITONGA et al., 2012; RITONGA, 2014). However, which of these studies used 

a set of different indicators seeking to prioritize their aspects. Nevertheless, by exposing the 

financial condition of the local government, leads to the possibility of social control increased 

due to the increase in transparency (RITONGA et al., 2012).

Wang et al. (2007) developed a financial condition index that addressed four solvency di-

mensions. Cash solvency, directly related to the availability of sufficient resources to cover the 

entity's short-term expenses arising from financial management. Budget solvency, related to the 

state entity's ability to generate sufficient revenue to finance its current or desired service levels. 

Long-term solvency, relating to the impact of existing future obligations on the resources to be 

earned. And service-level solvency, linked to an organization's ability to provide a service to 

citizens in the standards they desire and demand (WANG et al., 2007).

Thus, FCI Wang et al. (2007) managed to analyze all the balance sheet accounts of a pu-

blic entity, thus providing a more complete and refined analysis of financial health. This allows 

better inputs for the decision-making process of government management. Thus, we can hi-

ghlight the evolution of studies on the financial condition of subnational entities over time. The 

following studies was thus identified: Brown (1993), Hendrick (2004), Dennis (2004), Wang et 

al. (2007), Rivenbark et al. (2010), Ritonga et al. (2012) and Ritonga (2014), Zafra-Gomez et 

al. (2009), Rivenbark et al. (2011), Arnett (2011), Ritonga (2014), Clark (2015), Stone (2015), 

Zhang, Gibson and Schafer (2017), Davies et al. (2017), Gonçalves (2018), Cella and Zanolla 
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(2018) and Cruz and Afonso (2018).

2.2. Factors affecting the financial condition

From the 1990s onwards, there has been a significant amount of empirical studies that 

analyze the repercussions of fiscal decentralization on economic growth and on the financial 

condition of subnational entities (BASKARAN; FELD; SCHNELLENBACH, 2016). Some ab-

solutely closed using only entity data; others were open, making correlation with environmen-

tal variables and others semi-open that used internal and environmental variables (RAMSEY, 

2013). These studies identified that the financial condition is directly related to internal and ex-

ternal factors that affect it such as: fiscal responsibility, economic activity, and managerial and 

political decisions (HENDRICK, 2004; WANG et al., 2007; RITONGA, 2014). Evidence of 

the influence of socioeconomic, management and environmental factors such as the economic 

growth rate or tax revenue are directly related to the financial condition (DAVIES et al., 2017).

Dennis (2004) states in his study that the ability of a municipality to respond to the pre-

ferences and needs of its community depends on its available financial resources, which are 

directly related to the collection. For this, the following research hypothesis is presented below: 

H1 - The financial condition of the Brazilian states is positively related to the state's own 

revenue collection capacity.

However, the way the evolution of the financial deconcentration process evolved in Brazil 

was responsible for the mismatch between income earned and responsibilities for providing 

services to the population (REZENDE; AFONSO, 2004). What you can see is that a large part 

of the budget is earmarked for spending on payroll, which is a reality for most Brazilian states 

and municipalities (MERCÊS; FREIRE, 2017). Thus, the growth in expenditure on payroll and 

salaries reflected not only the acceleration of pensions, but also a substantial increase in the 

number of active public servants. In addition, there was a substantial increase in the average 

wages paid either by unmeasured increases or by the payment of various trinkets (MENDES, 

2016; HORTA, 2018).

It was thus identified that, in moments of cash slack, political pressures in some govern-

ments ended up generating uncontrolled personnel expenses (HORTA, 2018; CRUZ; AFON-

SO, 2018; CORREIA; NEDUZIAK, 2019). However, although part of this expenditure is rigid, 

a considerable portion has scope to reduce and optimize it,through the use of more modern 

management tools, technology, greater control of productivity, and a correct assessment of the 
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need for workforce (MENDES, 2016; MACIEL, 2016). Thus, the following research hypothe-

sis is presented:

H2 - The financial condition of the Brazilian states is directly related to personnel expen-

ses

Wang et al. (2007), on the other hand, identified that the reflection of long-term obliga-

tions, such as those arising from indebtedness and personnel expenses, affects the availability of 

future resources and, therefore, long-term solvency. Thus, Mercês and Freire (2017) and Horta 

(2018) identified that the combined effect of indebtedness, with a high budgetary commitment 

made to the states with worse financial conditions, to be used as the payment postponement me-

chanism. This transforms this unusual formula into indebtedness with suppliers and employees.

However, Zhang et al. (2018) identified that many entities resort to indebtedness in pe-

riods of fiscal stress. Thus, the entity's indebtedness is fundamental to define, most of the time, 

its financial solvency, and a key indicator for its financial condition. However, higher levels of 

public debt may imply an entity's need to finance basic services and indicate possible problems 

in its financial condition (ZHANG et al., 2018). Thus, the following research hypothesis is 

presented below:

H3 - The financial condition of Brazilian states is directly related to public indebtedness.

3. METHODOLOGY

3.1. Typology and data

This research is an empirical study. For the construction of the database referring to the 27 

subnational entities for this study, it presents two cutoff points. The first concerns the standar-

dization of public accounts through the adoption of the Accounting Plan Applied to the Public 

Sector (PCASP) as of 2014 (STN Ordinance No. 634, of November 19, 2013). From that year 

onwards, there was a convergence that the indicators will have the same standardization of 

information. The second cutoff point concerns the availability of information from when this 

study began, given that the National Treasury Secretariat database presented information up to 

the fiscal year 2018.

After defining the collection period, three steps are followed in order to replicate the study 

carried out by Wang et al. (2007) for the Brazilian states. The first concerns the construction 

of indices for measuring the financial condition, while the second and third concern the relia-
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bility and identification of determining factors. The accounting data presented in the financial 

statements required by the Fiscal Responsibility Law (LRF) were used to collect the fifteen 

indicators necessary for the first stage, and for the collection of other accounting information 

from the 27 Federation Units necessary for the second and third stages. Finally, socioeconomic 

variables were used, namely: population, personal income, GDP per capita, personal income 

variation, population growth, economic momentum index, occupancy rate, change of position 

in the economic momentum index ranking, were collected in the bank of data from the Brazilian 

Institute of Geography and Statistics (IBGE). In this way, the necessary database to follow the 

three steps is concluded.

3.2. Measurement

The construction of the two indexes closely follows the steps constructed by Wang et al. 

(2007) and has three steps. The first concerns the measurement of the index. The authors selec-

ted financial indicators, widely used in the literature relevant to the measurement of financial 

condition, described in Table 1.

Table 1. Financial condition indicators according to Wang et al. (2007)
Pilar Indicator Calculation me-

thod
Objective Concept Applied by the 

Authors

Cash solven-
cy

The cash ratio (Cash + equiva-
lents) / current 

liabilities

Measures the ability to pay 
short-term liabilities imme-
diately.

Higher results from these 
indicators indicate that 
total assets exceed total 
liabilities, so that there 
is a higher level of Cash 
solvency.

The quick ratio 
(LiqMed)

(Cash + cash equi-
valents + accou-
nts receivable) / 
current liabilities

Measures the financial 
condition to settle short-term 
commitments.

The current 
ratio

Current assets / 
current liabilities

It demonstrates whether the 
organization has or will have 
sufficient financial resources 
to honor its short-term com-
mitments (up to one year).

Budget sol-
vency

The operating 
ratio

Total Revenue / 
Total Expense

It depicts the budget result 
earned in the financial year.

The higher the result, 
the higher the Budget 
solvencySurplus (défi-

cit) per capita
Total surplus (de-
ficits) / Population

Indicates the per capita 
availability of resources after 
payment of all the entity's 
expenses.
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Long-run 
solvency

Net asset ratio Equity / Total 
assets

In the private sector it is 
known as the PL immobili-
zation index. Indicates how 
much of the government's 
equity is invested in perma-
nent assets.

Higher result between 
Equity and Total Assets 
indicates a greater Long-
-run solvency.

The higher the result of 
the indicators of lon-
g-term liabilities and 
long-term liabilities per 
capita, the lower the 
solvency level.

Long-term 
liability

Long-term liabili-
ties / Total assets

It points out the ability of the 
entity's assets to pay their 
indebtedness

Long-term 
liability per 

capita

Long-term liabili-
ties/population

Indicam o valor do endivi-
damento de longo prazo per 
capita da população. É uma 
medida que reflete o com-
prometimento econômico 
futuro.

Service sol-
vency

Tax per capita Total Tax / Popu-
lation

Points to per capita tax 
collection. It is a measure of 
economic capacity utiliza-
tion.

Tax revenue per capita 
and revenue per capita 
assess the weight of taxes 
and the weight of reve-
nue for the population, 
while expenditure per 
capita is an indicator of 
the cost of service. Thus, 
a higher value in these 
indicators reveals a lower 
level of Service solvency.

Revenue per 
capita

Total Revenue / 
Population

It measures the value of the 
entity's available income 
per capita, being, therefo-
re, a measure of economic 
capacity.

Expenses per 
capita

Total Expenses / 
Population

Measures the state's per 
capita expenditures. It is a 
measure of economic reper-
cussion that directly influen-
ces GDP.

Fiscal sol-
vency

Ability to Pay 
Debt - Primary 

result

Primary Result / 
Interest and Debt 

Amortization

This index indicates the 
financial availability that the 
entity has to pay off with the 
debt service.

The greater the result, the 
greater the ability to pay 
the debt service.

Ability to 
Reduce Debt 

-Nominal 
result

Nominal result/ 
Consolidated Debt

It indicates the growth rate 
of the state's indebtedness. It 
is a measure that measures 
future financial capacity.

The greater the result, the 
greater the fiscal sol-
vency and the lesser the 
effort to have resources 
available to make invest-
ments.

Ability to meet 
current budget 

- Accounts 
payable

Accounts payab-
le/Cash + Cash 

Equivalents

Measures the short-term 
financial capacity to bear the 
liabilities of previous years.

Higher result in this 
indicator infers less 
commitment of cash 
availabilities.

Current Savin-
gs (Operational 

result)

Current Revenue/
Current Expense

It measures the operating 
result of the state and its 
ability to have the financial 
availability to pay for in-
vestment expenses and debt 
amortization.

A higher result in this 
indicator infers that 
the commitment of the 
revenue made with the 
executed expenses is low.

Note: Wang et al. (2007); Arnett (2011); Ritonga (2014); Cruz e Afonso (2018); Source: Elaborated by the author.

The calculation of the two indices considered that the 11 indicators for the first index and 
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the 15 indicators for the second index need to check the direction of the indicator. This direction 

is observed, as is the case with cash liquidity, which has a positive direction, that is, the higher 

this indicator, the better the capacity to pay short-term liabilities. Per capita expenditure, on the 

other hand, has a negative direction, given that the lower this indicator, the lower the cost of 

services, therefore, the better for the entity. Some of the variables present in the two indexes 

have different directions. Here, in order for them to have the same pattern, all indicators with 

negative direction were inverted (Y=1/X, where X is the indicator with negative direction and 

Y is the inverted indicator with positive direction), thus, all start to show direction positive.

Finally, the measurement takes place by extracting an arithmetic mean of the indicators 

as presented in equations 1 and 2 below.

(1)

(2)

It is pointed out that there are, in each indicator that make up the indexes, heterogeneities 

that need to be corrected before calculation. For example, Acre's Revenue from Taxes per capi-

ta, which, in 2014, has a value of 1446.9 and the current savings of the same entity, in the same 

year, with a value of 1.1. To avoid these differences in the magnitude of the indicators interfe-

ring with the calculation of the adapted FCI and FCI, all absolute variations must be transfor-

med into relative variations. For this, Wang et al. (2007) suggested standardization by z-score. 

So, this will make all of them have zero mean and unity standard deviation. This modification 

affects only the absolute level of variation, preserving the mathematical and explanatory quali-

ties of each indicator.

3.3  Measurement reliability, measurement validity, econometric model and variables

With regard to measurement reliability, the second stage of the index concerns the me-

asurement of measurement reliability. According to Wang et al. (2007) suggested that it is ne-

cessary that the indicators that make up the FCI present some degree of correlation with each 

other, as well as that the dimensions must present some degree of correlation with each other. 

For this purpose, the bivariate analysis proposed by the calculation of the Pearson correlation 
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was used. Additionally, for the robustness of the test, a factor analysis was applied for the FCI 

and adapted FCI indicators. The main benefit of this method is to find linear combinations wi-

thin a multivariate analysis, being complementary to the bivariate correlation analysis, and thus 

encompassing the analysis of all indicators that make up the two indexes. Factor modeling is 

built in two parts estimated together: the first part extracts factors and the second part indicates 

the degree of correlation of the indicators with each factor.

Finally, regarding the validity of the measurement, the third phase of the study was the ve-

rification of the validity of the calculated indices. To this end, we tested whether the measure of 

financial condition was empirically associated with socioeconomic variables (control variables) 

believed to be associated with a government's financial condition. This criterion, also known 

as ''predictive validity'', was based on a general model of how a government's socioeconomic 

status might be related to its financial status. In simple terms, a stronger economy leads to 

enhanced financial standing and a government's financial capacity (IE, expanded revenue bases 

and more revenue collected), which, in turn, results in better socio-economic standing. Additio-

nally, the empirical analysis leading to measurement validation also aims to test hypothesis 1, 

hypothesis 2, and hypothesis 3 of this study. That is, verifying whether the financial condition 

of the Brazilian states would be positively associated with the state's own revenue collection 

capacity and directly related to expenditure on personnel and public indebtedness, respectively.

With regard to the model, which is presented in equations 3 and 4, the constructed data-

base has longitudinal characteristics. For the econometric calculation it is necessary to identify 

which is the best estimator to use, if stacked OLS (MQO), Fixed Effects Panel (FE) or Random 

Effects Panel (RE). It was necessary to use tests to identify among the three estimators. The first 

test concerns the Chow test which indicates the choice of the best estimator between OLS and 

FE. The second test, Breusch and Pagan, indicates the best between OLS and EA (BREUSCH; 

PAGAN, 1980). The third test, Hausman, indicates the best estimator between FE and RE.

The validity of the measurement was tested, as discussed above, based on the argument 

that financial condition is empirically associated with own income, personnel expenses and 

public indebtedness. For this, the model described in equations 3 and 4 is presented in order to 

answer the research question of this study and its respective hypotheses:
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(3)

(4)

Additionally, variables that have identified outliers were winsorized (WANG et al., 2007; 

RITONGA, 2014; GONÇALVES, 2018) in 5% of the sample, 2.5% in the lower stratum and 

2.5% in the upper stratum. Table 2 also demonstrates all the variables involved in the empirical 

analysis of measurement validation and its characteristics.

Table 2. Variables used in measurement validation
Variable Type Description Calculation method

FCI Explained Index that measures the Financial 
Condition of Brazilian States, 
according to Wang et al. (2007)

The index is obtained by the average of the 
11 duly standardized indicators that make 
up the dimensions Cash solvency, Budget 
solvency, Long-run solvency and Service 
solvency.

FCI Adaptado Explained Index that measures the Financial 
Condition of Brazilian States, 
according to Wang et al. (2007), 
plus the Fiscal solvency dimen-
sion.

The index is obtained by the average of 15 
duly standardized indicators that make up the 
dimensions Cash solvency, Budget solvency, 
Long-run solvency, Service solvency and 
Fiscal solvency.

Lnarrec Explana-
tory

It represents the entity's own 
collection capacity in accordance 
with the Federal Constitution and 
the National Tax Code.

Lnarrec = ICMS + IPVA + Others + Taxes 
+ Contribution of Improvements collected 
in the year + Income from Financial Appli-
cations, Income from Social Contributions, 
Income Tax, Industrial Income, Service 
Income, Agricultural Income, Other current 
income, except for social security compen-
sation. The variable was calculated in its 
logarithmic form.

Lndesp Explana-
tory

Variable that indicates the size of 
the personnel expense.

The reference is the value of personnel 
expenses, according to the data disclosed in 
Annex 1 of the Fiscal Management Report of 
the States disclosed in Siconfi. This variable 
was calculated in the regression in its logari-
thmic form.

Lnendiv Explana-
tory

Variable that indicates the size of 
the debt.

The value of the consolidated debt according 
to the data disclosed in Annex 2 of the Fiscal 
Management Report of the States. This va-
riable was calculated in the regression in its 
logarithmic form.

Lnpop Control Variable that indicates the popu-
lation size.

The reference is the estimated number of 
inhabitants calculated by IBGE. The variable 
was calculated in its logarithmic form.
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Lnrendap Control Represents Personal Income. Lnrendap = Average real monthly household 
income per capita indicates the labor income 
usually earned per month. The variable was 
calculated in its logarithmic form.

Lnpibper Control Indicator that helps measure the 
degree of economic development.

Lnpiper = State Gross Domestic Product 
(GDP) / Population. The variable was calcu-
lated in its logarithmic form.

var_renda Control Variation in Personal Income Percentage year-on-year change in average 
real monthly household income per capita 
indicates the labor income usually earned per 
month.

tx_pop Control Variable that measures Popula-
tion Growth

It is calculated from the population estima-
te released by IBGE. Population growth 
estimates are performed using the geometric 
method.

IME Control Variable that measures the Eco-
nomic Moment Index (EMI).

ime_w = composed of the averages of varia-
tions in employment, income and population 
levels relating the performance of each entity 
to the national average (fixed at zero, that is, 
average 0 and standard deviation 1).

var_tx_ocup Control Year-over-year percentage chan-
ge in occupancy rate.

var_tx_occup = calculated from the ratio 
between employed population and economi-
cally active population.

Mudança Control Change of Position in Economic 
Moment Index Ranking.

Mudança = change in occupation position in 
the economic momentum index ranking year 
by year.

Note: Regression was performed for two Explained Variables, FCI and Adapted FCI, the first replicates the Wang 

et al. (2007) Index, while the second adds the Fiscal solvency dimension to measure the financial condition of 

Brazilian states.

Source: Prepared by the author.

4. RESULTS

4.1. Measurement of the state financial condition

By analyzing the results of the “Cash solvency” pillar, which is related to effective cash 

management, it is identified that the vast majority of Brazilian states present results below ave-

rage throughout the period analyzed. That is, they may have current liabilities greater than their 

short-term assets. This situation differs from that identified by Wang et al. (2007) when studying 

the American states, and Gonçalves (2018), who analyzed the Brazilian municipalities that had 

much better Cash solvency. In this regard, the states of Amazonas, Pará, Paraíba and Rondônia 

presented above-average results, while Goiás, Minas Gerais, Mato Grosso, Rio de Janeiro and 

Rio Grande do Sul were below average.

In the “Budget solvency” 44% of the states were found that had total expenditure grea-
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ter than total revenue, while in the study by Wang et al. (2007), it was 57.1%. For descriptive 

analysis, it was necessary to remove the year 2016, as all states received extraordinary revenue 

from resources arising from the taxation of repatriation of resources carried out in a timely man-

ner only in that year. The states of Minas Gerais and Rio de Janeiro presented very expressive 

deficits in almost every year. In 2018, Rio de Janeiro had an above-average result, as it entered 

the tax recovery regime provided for in Complementary Law No. 159/17 and, therefore, had 

suspended payments related to its debt service for three years.

The negative result in the indicator of Equity versus total capital structure is noteworthy 

when analyzing the “Long-run solvency” pillar of the FCI. This indicates that at least 10 Brazi-

lian states, over the years analyzed, have unsecured assets. A different result from the study by 

Wang et al. (2007) who identified 75.5% of the American states with their positive relationship, 

but it can be explained by the fact that Brazil is experiencing a transition in its accounting re-

cords model and not all asset values   are computed in the balance sheets, such as the registration 

of real estate assets (STN Ordinance No. 548, of September 24, 2015 establishes a deadline 

until 2020 for the registration of real estate assets and 2023 for infrastructure assets).

In the same way, Gonçalves (2018), when analyzing Brazilian municipalities, found po-

sitive values   in this indicator for most Brazilian municipalities tested, and also in the research 

by Rivenbark and Roenigk (2011) who, when studying the fiscal situation of American capital 

cities, found a result positive. The Brazilian states, unlike the municipalities analyzed in the 

two studies, have a higher value of liabilities of all kinds due to their own characteristics of 

federative formation (FERREIRA, 1998). In addition, little of this difference is also explained 

by Cabello, Bilancieri, and de Azevedo (2019) by the fact that accounting accounts for equity 

assets adequate to international accounting standards for the public sector are not yet imple-

mented in the country.

When analyzing the “Solvency of services” it is verified that the states located in the Nor-

th and Northeast regions have the worst revenue from taxes per capita, with Maranhão having 

the lowest average. The states of the South, Southeast, and Midwest have the highest averages, 

with Brasília having the best result. Such situation of distortion of the Brazilian federative 

system also appears in the study by Souza Júnior and Gasparini (2006), when it is verified the 

availability of services below the average for the Northeast region. A given circumstance is the 

result of the smaller contribution of resources, despite the State Participation Fund supplying 

part of this deficiency (SOUZA JUNIOR; GASPARINI, 2006).

In the "Fiscal solvency" pillar, introduced in this research, it was found that the nego-
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tiation of debt with the federal government in 2015, promoted by Complementary Law No. 

148/2014, which reduced the debt balance with the federal government for some states and it 

changed the interest and correction conditions, did not greatly change the fiscal perspective of 

most states. This was also the conclusion of the research by Mercês and Freire (2017). Comple-

mentary Law No. 148/2014 provided, in addition to a reduction in debt service expenditures, a 

reduction in the stock growth rate due to the change in the index. In addition, States had a great 

cash relief, as they did not pay the debt for six months and then the installments had decreasing 

discounts until July 2018, when they returned to paying normally (MERCÊS; FREIRE, 2017).

The indicator "Compliance with the Current Budget" points to the States that compro-

mise the availability of future cash to cover past debts. There was a slight improvement in 

this indicator, as in 2014 only 4 states were positive and, in 2018, this number rose to 9. This 

apparent improvement must be related to surplus cash from debt renegotiation than with the 

improvement of its fiscal structure, which has been deteriorating due to greater budget commit-

ment to personnel expenses Horta (2018). The problem of the continuous increase in personnel 

expenses is evident, as some states are no longer able to finance part of these expenses within a 

financial year (MERCÊS; FREIRE, 2017).

As we can see (Table 3), there is a large discrepancy between Brazilian states in terms 

of financial condition, considering the standard deviation value and the difference between the 

maximum and minimum values.

Table 3. Descriptive statistics of the indices for the 26 states and the federal district

Source: Information extracted from the accounting statements released by STN.

The ranking of states in terms of financial condition was calculated for the adapted in-

dex. It can be seen that over the period analyzed, at least 10 states have always had rates below 

average, which may indicate a higher medium-term fiscal risk for these entities. because they 

did not present availability of resources in the short term, or ability to obtain an increase in 

revenue, or have future economic commitment. In the same sense as pointed out in the study 
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by Horta (2018). In 2014, 17 states were identified with the FCI adapted below the average, 

while in 2018 it became 13. Thus, it is assumed that the average financial condition of Brazilian 

states, over the five years analyzed in this study, improved in the FCI and in the Adapted FCI. 

Only 7 states, for the study period, always presented an index above the average, a fact com-

mon to them is the low indebtedness. Only three states that presented below-average results in 

2014 managed to have substantial improvements: Alagoas, Espírito Santo, and Rondônia. This 

confirmed what was pointed out in the research by Correia and Neduziak (2019) that the fiscal 

reactions of the states are different, with no homogeneity in the budget adjustments to contain 

the indebtedness of state entities. Each one reacted differently to the renegotiation of the debt 

with the Federal Government. Another interesting point identified by the data is that the nature 

of the liabilities influences the FCI. Some states, such as Rio Grande do Norte and Piauí, which, 

despite having an above-average FCI, are experiencing financial difficulties in the short term, as 

they have a high commitment of their income with the payment of salaries. Thus, the FCI points 

out that it is easier for these states to improve than, for example, Minas Gerais and Rio Grande 

do Sul, as in addition to the short-term difficulty resulting from the high commitment of their 

payroll revenue, they still have high indebtedness.

To analyze the reliability of the proposed measurement, it was necessary to examine the 

association of the dimensions that make up the FCI and the FCI adapted to each other. The 

results of the Pearson correlation analysis demonstrate that the dimensions used to measure 

financial condition in this study are associated with each other and that the indicators in each 

dimension are also associated (WANG et al., 2007; GONÇALVES, 2018). In general, Pearson's 

analysis indicated that there was a positive correlation between most pillars when taking into 

account those coefficients that were at least 10% significant. This result corroborates the pro-

posal that dimensions must be at least positively correlated so that they can measure the same 

condition (WANG et al., 2007).

In addition to assessing the association for dimensions and indicators within each dimen-

sion, this study also examines whether indicators can be grouped individually to assess financial 

condition. The cash ratio has a strong positive correlation (0.77 and 0.98 respectively) with the 

current ratio and the quick ratio. Likewise, the operating ratio has a strong positive correlation 

(0.82) with current savings (Operational result). Furthermore, it is observed that most indica-

tors, with at least 10% significance, are positively correlated with magnitudes ranging from 

moderate to strong. This result corroborates the proposal by Wang et al. (2007) in which the 

indicators are correlated, demonstrating that the general index can measure the financial condi-
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tion, through the Pearson correlation analysis between the indicators in part 2.

Additionally, to know whether the index can measure financial condition in a broad way, 

it is necessary to identify whether, individually, each indicator can preserve its individuality 

together within the index.

The proposal by Wang et al. (2007) suggests the use of Cronbach's Alpha Coefficient 

which indicates a coefficient of 0.79 for the adapted FCI and 0.80 for the FCI. It is understood 

that this is quite reasonable, given the sample size, as the minimum acceptable value for alpha 

is 0.70, with 0.90 being the expected maximum (CERVANTES, 2005). In the research by Wang 

et al. (2007), the result was 0.81 for the American states and 0.72 for cities above 250 thousand 

inhabitants, that is, a variability based on the sample size. Thus, the FCI and the adapted FCI 

indexes are within the reliability standards of the Wang et al. (2007) survey. Then, factor analy-

sis completes the measurement reliability analysis procedure (WANG et al., 2007). Its main 

function is to give robustness to the two-by-two analysis that Pearson's correlation provides. 

Through factor analysis, it is possible to identify those three factors (factor 1, 2 and 3) account 

for more than 82.6% cumulative variation of the adapted index. Through the correlation analy-

sis between the indicators, it is possible to observe that the linear dependence between the indi-

cators forms 9 factors, with a strong level of individual relevance, for the general index. And it 

is possible to identify which indicators are most strongly related to each of the factors.

The correlation between the factors and indicators that Cash liquidity (0.858), The quick 

ratio (0.871), The current ratio (0.721) and long-term obligations per capita (0.700), in addition 

to Tax revenue per capita (0.608), Total Revenue per capita (0.626) and Total Expenditure per 

capita (0.699) are strongly related to factor 1. This may suggest that the main factor behind 

the financial condition of an entity is linked to its availability of resources in the short term, its 

ability to earn income and its indebtedness.

The FCI behaves very similarly, demonstrating that 92% of the variation in the index is 

composed of 3 factors (Factor 1, 2 and 3). And it is verified in the correlation analysis between 

the indicators and the FCI factors that the indicators related to the cash liquidity of the states ac-

count for a large part of the index result – Factor 1. In the same way as pointed out in the studies 

by Maciel (2016) and Tollini (2016). Also, identically to the FCI, the Adapted FCI demonstrates 

the same 6 indicators strongly related to the first factor.

4.2. Measurement validity: factors determining the financial condition - empirical 

analysis
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The use of regression analysis allowed us to verify the dependence relationship of the 

dependent variable (FCI and Adapted FCI) and the multiple independent variables used in the 

research when analyzing the financial years 2014 to 2018.

The results obtained in the tests for choosing the best estimator. In detail, it was verified 

that both the Breusch-Pagan test and the Hausman test reveal the same result. Which implies 

the indication of the use of panel data with random effects as the estimator that best fits the data 

of the two indices proposed here.

Another test applied here is the Pesaran cross-dependence test (2020) and in it the null 

hypothesis is the presence of cross-sectional independence. The results obtained indicate that 

both the variables present in the FCI model (test p-value: 0.1253) and in the Adapted model 

(test p-value: 0.159) do not reject the null hypothesis of transversal independence of the regres-

sors. Therefore, statistically it is indicated that the two models have independent and identically 

distributed residuals, not showing multicollinearity or autocorrelation. Once the method of data 

calculation is chosen, the estimated parameters in Table 4 are shown. In general, an explanatory 

power above 70% is seen in the two estimated models, explaining 73.0% and 71.94% in the FCI 

Adapted and FCI respectively of performance. It also presents a high level of joint statistical 

significance for all regressions, with R² and Wald results confirming the goodness of fit and sta-

tistical significance, as is also evidenced in the literature (BROWN, 1993; WANG et al., 2007; 

RITONGA, 2014; GORINA; MAHER; JOFFE, 2017).
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Table 4. Results of random effects regressions

Source: Prepared by the author

The lack of significance of the variable own collection (lnarrec) in the two proposed 

indices, called in this research “Adapted” and FCI by Wang et al. (2007), is also highlighted, 

different from the one identified in the research by Gorina et al. (2017) who linked governments 

with a greater capacity for their own collection to lower fiscal risk. This result does not corro-

borate the statement that the ability to collect own revenue is positively related to the financial 

condition of the Brazilian states. In this way, H1 is rejected. This fact can be explained by the 

great imbalance in the tax burden in the Brazilian federation. In which some States are already 

within the efficient collection limit of their main ICMS tax (REZENDE, 2018).

Thus, the explanatory variables that measure the fiscal risk of the Brazilian states, person-

nel expenses (lndesp) and indebtedness (lnendiv), showed significance at the 99% confidence 

level in both indexes. The results of the Adapted FCI model and the Wang et al. (2007) FCI, 

it is identified by the negative sign that in both models, the higher the personnel expenses and 

indebtedness, the lower the financial condition indicator. However, personnel expenses have 

a greater weight in the Adapted FCI than in the FCI, because for every 1% increase in it, the 

adapted FCI decreases by 0.006852 and the FCI by 0.005153. Meanwhile, the influence of 
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indebtedness in the Adapted FCI is smaller, because for every 1% increase in it, the indicator 

reduces by 0.002946, whereas in the FCI by 0.005152. Meanwhile, such facts confirm the H2 

and H3 hypotheses of this study.

Correia and Neduziak (2019) and Maciel (2016) also point out as a determining factor 

for the lack of control of public accounts of federal entities the disproportionate increase in per-

sonnel expenses in relation to their income. This contradicts the LRF itself, which provides for 

the induction of management measures to control public expenditure (TOLLINI, 2016; CRUZ; 

AFONSO, 2018). The findings of these studies point to a fraying of the federative financing, 

as the own revenues are no longer able to answer for the federative fiscal capacity of the state. 

Probably, this is the result of = the Federal Government's advance in the country's tax cake 

(RESENDE; AFONSO, 2004; HORTA, 2018; RESENDE, 2018).

It was identified that many states did not take advantage of the financial slack generated 

by the renegotiation of their debts with the federal government to make investments, but rather 

an increase in the proportion of payroll expenses in total expenditures (CALDEIRA et al., 2016; 

TOLLINI, 2016; MERCÊS; FREITAS, 2017). However, when analyzing the results of the Fis-

cal solvency pillar, it was identified that some states moved towards even reducing the share of 

personnel expenses as a result of their Current Revenue, which caused their financial condition 

to have a substantial improvement in the period. studied. Pointing out that it is possible to con-

trol the growth of personnel expenses.

5. FINAL CONSIDERATIONS

The purpose of this study was to bring an index that assesses the financial condition of 

Brazilian states in order to help financial institutions improve their credit analysis - the con-

dition index developed by Wang et al. (2007). This study also provides a tool for state finance 

managers to be able to have a more complete diagnosis of the fiscal solvency and financial 

situation, as well as serve as a basis for promoting adjustments in government planning and 

decision-making, taking into account the economic scenarios.

In addition, it was possible to develop an adaptation of this index with the inclusion of 

4 more new indicators, components of the new Fiscal solvency pillar. This allowed, although 

incipient due to the short period of analysis, capturing the influence of fiscal management on 

the financial results of each state. In fact, this innovation was able to identify that among the 

10 states with the best adapted FCIs, they are those that generated the highest primary result 
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balances (fiscal rule provided for in the LRF).

The empirical analysis, on the other hand, sought to verify the reliability and validity of 

the indicators, as well as the relevance of some economic and fiscal management factors in the 

two analyzed models, capable of positively influencing the results of the state's financial condi-

tion, as expected by the theoretical foundation. It was identified that some economic indicators 

(control variables) related to their variation over time, unlike the research by Wang et al. (2007), 

did not confirm this influence.

The hypotheses that the state's financial condition is related to its own revenue collection 

capacity, the level of indebtedness and personnel expenses were also tested. The results of the 

Adapted FCI indicated that in the period analyzed at least 10 states always had rates below ave-

rage, indicating a situation of greater probability of being in fiscal stress situation.

It is also noteworthy that in the “Cash solvency” pillar, most entities had negative results 

and at least 10 had unsecured assets. This points to weakness in financial planning and cash 

management, as they are taking on short-term obligations without having available resources 

to cover. Research evidence suggests that currently the biggest problem for states has been the 

growing commitment of their cash to pay active and inactive personnel (CAETANO, 2016; 

BANDEIRA; DE BRITTO; SERRANO, 2018).

This study has its limitations recognized by the fact that Brazil has not yet fully imple-

mented international accounting standards for the public sector and by the inconsistency of 

some accounting information presented by the States, which made it difficult to demonstrate the 

importance of the fiscal pillar in the Adapted FCI.
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