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ABSTRACT

Brazilian Fiscal Federalism makes intensive use of mechanisms of inter-
jurisdictional transfers as strategies to combat poverty and regional differences,
even while recognizing that, if poorly conceived, they can generate or
aggravate existing regional demands and create externalities that affect the
behavior of economic development of the recipients” governments. In this
sense, this paper aims to assess the effect of intergovernmental transfers
from the State Participation Fund (FPE) on the economic development of
Brazilian states. To this end, we employed spatial panel data models for the
27 Brazilian federative units from 1997 to 2016. The results show that when
spatial dependence is controlled, the spatially lagged FPE has a negative
effect on the GDP per capita of the states. This indicates that the criteria
for determining the fund transfers must be expanded, considering other
factors besides the sole equalization of horizontal imbalances between states.
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TRANSFERENCIAS INTERGOVERNAMENTAIS E
DESENVOLVIMENTO ECONOMICO: UMA APLICACAO DE
DADOS EM PAINEL ESPACIAL PARA OS ESTADOS BRASILEIROS

RESUMO

O Federalismo Fiscal brasileiro faz uso intensivo de mecanismos de transferéncias intergovernamentais
como estratégias de combate a pobreza e as diferengas regionais, mesmo reconhecendo que, se
mal concebidos, podem gerar ou agravar as demandas regionais existentes e criar externalidades
que afetam o comportamento do desenvolvimento econdmico dos governos destinatdrios.
Neste sentido, o objetivo deste estudo ¢é avaliar o efeito das transferéncias intergovernamentais
do Fundo de Participagao dos Estados (FPE) sobre o desenvolvimento econémico dos estados
brasileiros. Para esse fim, utilizou-se 0 Modelo Espacial de regressao em Dados em Painel para
as 27 unidades federativas brasileiras no periodo de 1997 a 2016. Os resultados encontrados
apontaram que ao controlar a dependéncia espacial, o FPE defasado espacialmente apresenta
efeito negativo no PIB per capta dos estados, indicando que os critérios para a determinagao
do repasse do fundo devem ser ampliados considerando outros fatores além da equaliza¢ao dos
desequilibrios horizontais entre os estados.

PALAVRAS-CHAVE
Transferéncias Intergovernamentais; Fundo de Participagao Estadual; Desenvolvimento Econdmico;
Painel Espacial.

1. INTRODUCTION

It is clear that intergovernmental transfers are based on reducing disparities between states, by
primarily seeking a fiscal balance for entities with low levels of economic activity and, consequently,
a low level of tax collection (Brenton, 2020; Shah, 2006; Spahn, 2007; Weingast, 2009). Such
transfers are relevant to promoting fiscal cohesion in developed countries (Muinelo-Gallo et al.,
2019), and most countries in the Organization for Economic Co-operation and Development
(OCDE) have relied on transfer programs as a means of reducing fiscal disparities at the regional
level (Martinez-Vizquez, 2015).

In this sense, in Brazil—the country that is the focus of this study—the State Participation
Fund (FPE), established after Constitutional Amendment No. 18 of December 1, 1965, focuses
on harmonizing and maximizing the well-being of the population. FPE’s resources derive from
the Income Tax (/mposto sobre a Renda e Proventos de Qualquer Natureza, IR) and the Tax on
Industrialized Products (Imposto sobre Produtos Industrializados, IP1), with a portion of the collected
taxes being allocated in the fund. According to data from the National Treasury, in 2019, more
than 77 billion Brazilian reais were transferred to the State Participation Fund, showing that
this mandatory transfer accounted for the largest portion of the total resources transferred to
the Brazilian states.

According to the Brazilian constitutional text, the FPE aims to promote socioeconomic balance
between Brazilian states. Therefore, by privileging the less developed regions in the distribution
of resources, such transfers would promote economic and social development, so as to help such
regions to reach the same levels of development of the other ones (Santos et al., 2018). However,
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this does not seem to be the most appropriate argument for the Brazilian case, as, despite several
years of distribution favoring less developed regions, such a significant amount of resources has
not reflected in their economic development (Salto, 2013).

The initial expectation of the constitutional instrument was that the FPE would reduce income
inequality between regions. However, in the view of Castro (2018), this goal has not been achieved,
because the convergence of income has not occurred between the different regions of Brazil.
Therefore, the FPE operates more as an instrument of fiscal equalization, capable of reducing
the horizontal imbalances between the states’ capacities (revenues) and needs (expenditures) than
properly reducing social and economic inequalities.

The literature on the use of transfers as a means to promoting economic development shows
that these mechanisms have remained the object of debate on both theoretical and empirical
grounds (Breidenbach et al., 2016; Easterly, 2003; Rajan & Subramanian, 2008). However,
most of that debate addresses entire nations (Koetter & Wedow, 2013), and few studies have
focused on regional economic interactions. Among them, we can mention Baskaran et al. (2017);
Kurniawan and Budiono (2019); Muinelo-Gallo et al. (2019) and Nantharath et al. (2020).

In the specific literature applied to Brazil, several studies analyzed the effects of intergovernmental
transfers, among which Baido et al. (2017); Cardoso et al. (2012); Costa and Castelar (2015);
Deda and Kauchakje (2017); Louzano et al. (2020); Suzart et al. (2018) and Vieira et al. (2019)
stand out. However, a significant share of these studies focused on the effect of transfers at the
municipal level, and the theme has become quite consolidated in this sphere. In turn, studies
and academic and scientific discussions at the state level are scarce.

Furthermore, previous works on the effects of transfers on the recipient units in the Brazilian
context have reached no consensus. Some studies pointed to the positive implications of
transfers, such as Cardoso et al. (2012) and Vieira et al. (2019), while others found negative
results regarding transfers, such as those by Varejao (2009), Salto (2013), Santos et al. (2018),
and Louzano et al. (2020).

Therefore, it has yet to be determined how transfers affect federated states. To this end, we must
verify how and how much intergovernmental transfers contribute to reducing regional differences
or aggravate existing demands, as well as if all the effects resulting from such transfers occur
homogeneously among the Brazilian states. Additionally, as a distinctive element, as for previous
works, this study considers the spatial logic of interdependence between states (spatial dependence).

In this sense, considering the importance of this type of transfer to the finances of the states,
the following question emerges: how do the transfers made by the State Participation Fund
interfere with the economic development of the Brazilian states? To answer the guiding question,
we employed the spatial panel data model, to identify the possible effects of the distribution of
participation funds throughout the analysis period, while controlling the spatial dependence of
the dependent variable. In other words, if the spatial logic of interdependence operates between
the states, the location where a given state is inserted would somewhat interfere with the overall
transfer effects.

When the spatial effects were considered, the FPE did not play a significant role in reducing
economic inequalities between states, while it may have aggravated their disparity. Hence, this
paper contributes to the dynamics of fiscal transfers as an explanatory factor of the changes
occurring (or not) in the degree of economic development of Brazilian states. It aims to verify
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whether the FPE has had any effect on regional differences over the past 20 years; that is, whether
or not it has fulfilled the initial expectations upon its creation in 1966, and its reaffirmation,
which resulted from the promulgation of the 1988 Constitution.

2. THEORETICAL FRAMEWORK

2.1. INTERGOVERNMENTAL TRANSFERS AND EcoNOMIC DEVELOPMENT

The classic approach to fiscal federalism, presented in seminal works by Tiebout (1956) and
Oates (1972), does not explicitly consider the relationship between fiscal decentralization/transfer
mechanisms and economic development. However, as Yushkov points out (2015), studies in this
field of knowledge have become particularly relevant and increasingly frequent, especially after
the decentralization reforms of the late 1980s and early 1990s, implemented in countries such
as China, Russia, and the former Soviet republics.

One of the main mechanisms of resource decentralization in federations, intergovernmental
transfers are the instrument adopted by most federated states to achieve the redistribution of
public resources between regions (Baskaran et al., 2017). However, these transfers tend to be
controversial if the granting regions must subsidize the recipients for prolonged periods. Indeed,
discontent on their part can lead to growing support for separatist movements and facilitate
political disintegration (Baskaran et al., 2017).

Many are the reasons why countries may want to subsidize selected regions through
intergovernmental transfers (Schroeder & Smoke, 2003), even if these can exacerbate political
tensions and create conflicts between the paying and recipient states (Baskaran et al., 2017). The
main reason is that transfers can promote regional economic growth (Shah, 2006). Subnational
jurisdictions can invest transferred resources to expand regional infrastructure, promote structural
change, and attract innovative companies (Baskaran et al., 2017).

Nonetheless, the literature on the subject diverges as for the use of transfers to promote economic
development. In general, convergence theories argue that the policy of allocating resources to
poorer regions is sensible, provided that they have growth potential (Barro et al., 1991). In this
case, as Santos et al. (2018) point out, transfers would contribute to reducing the socioeconomic
gap between regions, as additional investments in weaker economies would potentially result in
stronger economic growth compared to the more developed regions.

Given such arguments, most federations provide considerable resources to less developed
regions through intergovernmental transfer systems (Bird & Smart, 2002; Bird & Tarasov, 2004).
However, as Baskaran et al. (2017) argue, the question of whether the recipient units actually
use those transfers to foster their growth has yet to be answered.

As stated earlier, transfers can bring negative externalities to the fiscal management of recipient
units (Bird & Smart, 2002; Lewis & Smoke, 2017), such as reducing fiscal effort (Oates, 1999;
Peterson, 2007) through the increase of public spending (Bahl & Linn, 1994; Wyckoff, 1991;
Fisher, 1982). Therefore, in the face of higher levels of development and the consequent increase
in revenues from the recipients’ own sources, the receipt of transfers is expected to decrease in the
future. According to Kessler et al. (2011), this implicit tax on the increase in revenues from their
own sources reduces incentives to invest transfers in projects that generate growth. Therefore,
the recipient units may prefer to invest the transferred funds to achieve consumption purposes
or subsidize other expenses that do not promote development.
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Specific evidence in the literature (Breidenbach et al., 2016; Koetter & Wedow, 2013) indicates
that transfers slow rather than speed the development of transfer-dependent regions. A classic
example is southern Italy, referred to as Mezzogiorno, which has remained less developed despite
having received large transfers from the North for decades (Putnam, 2015). The Italian case is
so famous that Mezzogiorno is often used to describe a perpetually dependent region, despite
receiving considerable transfers (Baskaran et al., 2017).

When analyzing the European Structural and Investment Funds (ESIF), Breidenbach et al.
(2016) found that the incorporation of spatial dynamics (which are decomposed into a direct and
a spatially indirect component) is negatively correlated with regional development. Regarding the
factors that led to these results, the negative spatial effect obtained may reflect the role played by
policy-induced spatial competition between neighboring regions. We can highlight the delay in
technological endowments and economic structures in highly financed regions.

According to Breidenbach et al. (2016), controlling spatial dependence is crucial to analyze the
effect of transfers on economic development. For the authors, the specification and interpretation
of regression models with panel data with the mutual space-time dynamics become quite complex,
if the focus is on the effect of a specific policy variable.

In this sense, Mohl and Hagen (2010) and Alecke et al. (2013), among others, show that it
is necessary to control the global spatial spillover effects, as the levels of regional growth depend
strongly on the performance of neighboring regions.

Baskaran et al. (2017) analyzed the effect of intergovernmental transfers on the economic
development of West German states from 1975 to 2005. The results suggest that transfers do not
promote economic development, probably because beneficiaries tend to use the funds received
to subsidize declining industries.

In line with the previous work, Koetter and Wedow (2013) controlled the spatial effects to
analyze transfers to subnational units in Germany, in the period between 1992 and 2005. The
findings showed a negative effect on economic development, suggesting that regional redistribution
was ineffective, potentially due to the lack of spatial concentration to create growth poles and
the institutional factors pertinent to the recipient units.

However, other studies have found positive results. Kurniawan and Budiono (2019) analyzed
the impact of fiscal decentralization on regional economic development and its influence on
regional income disparity between regions and municipalities in the province of West Sumatra,
Indonesia, between 2011 and 2017. The authors found that the combination of local own
income and intergovernmental transfer positively affects regional economic growth and reduces
regional income disparity.

Muinelo-Gallo et al. (2019) investigated the equalizing role of intergovernmental transfers in
Uruguay from 2006 to 2014 and simulated the effects of a new transfer system. The proposed
system would reduce the horizontal fiscal disparities: transfers from the central government would
have a more significant role in terms of reducing regional inequalities than the current system.

Nantharath et al. (2020) verified whether fiscal decentralization contributed positively to
economic growth Thailand, in the period from 2004 to 2017, and found that five regions of
the country showed a positive tilt.

However, it is difficult to causally link transfers to low levels of growth based on anecdotal
evidence, as it is not clear if economic development in regions dependent on transfers would
have been worse without receiving the transfers (Baskaran et al., 2017; Dawid et al., 2018).
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As the analysis of the empirical literature reveals, and as Carniti et al. (2019) point out,
the relationship between fiscal decentralization, transfers, and economic development is still
inconclusive in studies between countries and regions. Furthermore, it is highly dependent on
several factors, such as the transversal and temporal structure of the data (number of countries
or regions analyzed, time frame, the inclusion of structural shocks and crises in the period
considered) (Ligthart & Van Oudheusden, 2017); econometric methods of analysis; the choice
of fiscal decentralization measures (decentralization of revenues and expenses, transfers); the
control variables included in the econometric model; and the presence of spatial dependence; that
is, if there is a spatial logic of interdependence between states, of spillover between neighboring
regions, the effect of the location in which a given state is inserted would somewhat interfere
with the transfers effect.

In this context, two hypotheses are proposed:

* H : FPE transfers have immediate positive implications for the local economic development
of Brazilian states.

 H.: FPE transfers have negative implications for the local economic development of Brazilian
states when spatial dependence between neighboring states is considered.

Therefore, in principle, the increase in fiscal resources available to states through received
transfers allows states to invest in policies that promote economic development (Baskaran et al.,
2017). However, when spatial dependence is considered, it is possible to control the effects of
the location wherein the state is inserted (Breidenbach et al., 2016). Furthermore, this allows
us to verify how the similar characteristics of different regions of Brazil can influence the use of
transfers by the recipient states, as these are influenced by the mimetic behavior of states in their
relationship with their neighboring states.

3. METHODOLOGICAL PROCEDURES

To assess the impact of FPE transfers on the economic development of Brazilian states, we
created a sample with all 27 Brazilian Federative Units, comprising the period from 1997 to
2016, organized into a balanced panel with a total of 540 observations. The time frame was
chosen due to the availability of data for the dependent, explanatory variables, and other controls
to be used in the panel.

Brazil was chosen as a unit of analysis because it has consistent data and a reasonable number
of federative units (27 states), in addition to presenting great economic development, and
institutional variability among its federative units. Even more importantly, the country annually
distributes a vast amount of resources among its states through the FPE. Along these lines, states
with below-average tax revenues receive transfers from states with above-average tax revenues, as
well as from the federal government.

3.1. ANALYTICAL OPERATIONS

To achieve the objective of this study, we employed the Exploratory Spatial Data Analysis
(ESDA) and the spatial panel data model. This choice is justified by our intention to identify
possible effects of the FPE distribution over the analyzed period and control the spatial dependence
of the dependent variable; that is, to find out if the spatial logic of interdependence between
states, or the location in which they are inserted would somewhat interfere with the transfers.
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According to Anselin (1992), spatial models are instruments capable of quantifying the behavior
of individuals, according to their interaction with other individuals present in the same space.
Unlike traditional econometrics, this method considers spatial effects, such as spatial dependence
and heterogeneity between individuals (Anselin, 2003).

To conduct the ESDA, we must adopt a spatial weights matrix (W). According to Almeida
(2012), this is an 7 by n square matrix, whose elements denote the degree of spatial connection
between the micro-regions under analysis, while following proximity criteria. In this study, the
proximity criterion will be based on contiguity, as both the statistical analyses and the estimates
of the spatial models will be performed considering a first-order Queen contiguity neighborhood
matrix, normalized on the line.

3.2. THE SPATIAL REGRESSION MODEL WITH PANEL DATA

Considering that the estimation of the econometric model using panel data leads to more robust
results than those using the cross-section methodology, we employed it in combination with
spatial operationalization. Generally, this model is more informative, contains more variation and
less collinearity between variables, and increases the degrees of freedom and estimation efficiency
(Elhorst, 2003; Hsiao, 1986). Therefore, as Almeida (2012) points out, spatial heterogeneity
must be controlled through the use of fixed or random-effects models. In this paper, the choice
between the models will be based on the Hausman test.

The fixed-effects model with spatial dependence assumes that the differences between the
regions are captured in the different intercepts. According to Almeida (2012), this model aims
to capture the unobservable heterogeneity in the socio-economic, institutional, and political
structures of the regions. The general specification of the spatial fixed effects model can be
represented by equations (1) and (2):

Ve = a+ leyt + Xt,B + W1XtT + Et (1)

$e = AWRé + & (2)

Where a corresponds to the unobserved heterogeneity; W,y it is the spatial lag of the dependent
variable; W X represents the lagged explanatory exogenous variables; W y€ are the spatially lagged
error terms; P and A are the scalar spatial parameters; T is a vector of spatial coefficients and W
is the spatial weights matrix.

An alternative model to the fixed effects model would be the random-effects model with spatial
dependence, which considers the unobserved and time-invariant effects, which are specific to each
region as random variables. The random-effects model treats unobserved effects as components
of the random error term, but not as parameters to be estimated. The general specification of
the spatial random effects model can be represented by equations (3) and (4):

Ve = pWyc + X B+ WXiT+ &, 3)

&c=a+ AWé + & (4)
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By starting from the general models of spatial dependence and imposing some restrictions on
the behavior of the parametersp, A and T, we can specify different forms of fixed and random
spatial effects models. Three models for the control of spatial dependence were employed, namely
the Spatial Autoregressive (SAR) model (inclusion of the spatially outdated dependent variable),
the Spatial Error Model (SEM) (presence of spatial autocorrelation in terms of model error), and
the Spatial Durbin Model (SDM) (inclusion of both the spatially lagged dependent variable and
the spatially lagged explanatory variables on the right side of the regression).

As the type of spatial dependence that the estimated model will present is unknown a priori,
we conducted the procedures for estimating models with spatial dependence, as suggested by
Almeida (2012) and Belotti et al. (2017).

First, the Breusch-Pagan (BP) test was performed to verify if the unobserved effects are relevant
to be incorporated into the constructed model. As the BP test indicated that the variance of
unobservable effects was statistically different from zero, the Hausman test was performed to find
out which is the most appropriate model of unobserved effects: the fixed-effects or the random-
effects model. Finally, the model indicated by the Hausman test was estimated.

Residues were checked to verify the presence of spatial dependence, and the unobserved effects
models with spatial dependence SAR, SEM, and SDM were estimated. The best model was
selected using the LeSage and Pace (2009) and Elhorst et al. (2010) selection strategy, considering
the goodness of fit of the model, according to the Akaike and Schwarz Information Criteria; that
is, the smaller a model is, the more appropriate. The analysis was performed having as reference
the spatial econometric model, in stacked form, represented by equations 5 and 6:

PIB; = a+ pW,TxPIB; + Z;6 + &; 5)

S =a+ AW + & (6)

Where the term PIB = (PIB,,..., PIB ) is the vector of GDP per capita, representing the
economic development of Brazilian states 7 in period # a = (al,...,a/NV) represents a constant;
W isa spatial weights matrix, so that W PIB = (VZP]BH" . VVll)[Bm) is the spatial lag vector
of the dependent variable and p is the spatial lag coefficient Z = (Z ,..., Z ) is the matrix that
represents the other explanatory variables (FPE, EDU, CapEx, CurEx, DTO, CND) and 6 =
(61....,6k) is the vector of coefficients; & = (& ..., & ) represents the autocorrelated error term;
g = (€,,..., €,) denotes the vector of independent and identically distributed errors (i.i.d) with
variance 0% A means the spatial autocorrelation coefficient of the error term; W, reveals a spatial
weights matrix, so that W& = (W€ ..., W& ) represents the lag vector of the error term.

Table 1 presents the variables used and their main characteristics. The period from 1997 to 2016
was considered for the panel. Furthermore, all monetary variables were deflated according to the
General Price Index — Internal Availability (IGP-DI) based on 2017 and subsequently transformed
into a natural logarithm, except for the variables presented by indexes, such as capital expenditure

to GDP ratio (CapEx), current expenses to GDP ratio (CurEx), Consolidated Net Debt (CND)
to Current Net Revenue (CNR) ratio, and human capital proxy used in its normal form.
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Description of the variables used in the model

Variable Description Expected sign Unit of measurement/Natural

logarithm
33 PIB GDP per capita R$'(1n thousaflds of Brazilian
: reais)/population
EPE State Participation Fund i R$ (in thousands of Brazilian
per capita reais)/population
. Average years of schooling
EDU Human proxy capital ¥ among people aged 25 and over
Capital expenditure R$ (in thousands of Brazilian
Capkx to GDP ratio * reais)
Current expenditure R$ (in thousands of Brazilian
CurEx . - .
to GDP ratio reais)
DTO Degree of trade openness + Sum of exports and imports
Consolidated Net Debt
CND (CND) to Current Net + Cash amount

Revenue (CNR) ratio

Source: Prepared by the authors.

FPE transfers are expected to have an immediate positive effect on the local economic development
of Brazilian states (Hypothesis H1) (Baskaran et al., 2017). However, when spatial dependence is
considered, the effect becomes negative (Hypothesis H2) (Breidenbach et al., 2016). In addition
to the variable of interest (FPE), we adopted macroeconomic and educational indicators such as
control variables and potential determinants of economic development in the regression model.

In the set of conditional information, the EDU variable was included as a human capital proxy,
represented by the average years of schooling of the population above 25 years at the beginning
of each subperiod. The objective was to capture the human capital stock, expecting that states
with the highest stock will also have higher income levels over the analyzed period (Lucas, 1988;
Mankiw et al., 1992).

As a representation of the macroeconomic variables of each state, we employed capital
expenditure, current expenditure, degree of trade openness, and Consolidated Net Debt to Current
Net Revenue ratio. As for the other variables that make up the model, the capital expenditure
of the states is expected to have a positive effect on economic development. Indeed, investment
in productive areas is one of the main factors used to explain growth models (Cullison, 1993).

Investments in revenue models are subdivided into public and private, and non-interventionist
models attribute greater weight to private investments. However, Aschauer (1989) found a positive
correlation between public investment and productivity, showing that low productivity growth
is not associated with the adoption of a lower public investment strategy. On the other hand, as
for current expenditure, they are expected to have a negative relationship with development, as
these funds are seldom allocated in the productive sectors.

As for the degree of trade openness, measured by the sum of exports and imports in the current
rate of US dollars, a positive effect on economic development is also expected. Smith (1776),
in his classic work An inquiry into the nature and causes of the wealth of nations, argued that free
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trade is an extremely important factor for economic growth. This statement, in turn, stimulated
the literature in the area to conclude that there is a positive correlation between international
trade and economic development, as presented in the studies of Lee (2011), Lee et al. (2004),
Krueger (1997), and Ventura (2005).

Finally, we expect to find a negative association between indebtedness, measured from the
Consolidated Net Debt to the Current Net Revenue ratio, and economic development, as
indicated by the endogenous growth model with public capital and public debt by Greiner
(2008), as well as the empirical evidence presented in the works of Kumar and Woo (2010) and
Reinhart and Rogoff (2010).

4. RESULTS AND DISCUSSION

4.1. DESCRIPTIVE ANALYSIS AND SPATIAL CORRELATION

Considering that the behavior of a variable of a given state can be affected by the behavior
of the surrounding states (thus confirming a spatial dependence), we employed Exploratory
Spatial Data Analysis (ESDA) to find associative patterns of data in space; that is, to identify the
presence of spatial components. To verify the spatial association of the variable of interest (FPE
per capita) with the dependent variable (GDP per capita), the bivariate Local Moran’s I test was
performed, as shown in Figure 1.

Figure I — Bivariate Moran’s I Dispersion Diagram / GDP and FPE.
Source: Prepared by the authors.
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There is a negative spatial autocorrelation between GDP per capita and FPE per capita for all
periods. This implies that states with high (low) GDP values are associated with states with low
(high) values of the considered variable. This relationship points to the possible ineffectiveness
of FPE transfers in reducing regional inequalities. It is possible to visualize a concentration of
states in the high-low quadrant; that is, those receiving high transfer amounts from the FPE and
having low GDP per capita. For better visualization of the clusters found, Figure 2 shows the
results of the bivariate Local Moran’s I test, combined with the LISA clustering maps.

Figure 2 — BiLISA cluster map / FPE per capita and GDP per capita.
Source: Prepared by the authors.

Figure 2 shows the two large clusters we discovered: the first is a high-low cluster, with high
FPE per capita values and low GDP, formed by states in the Northeast region and the state of
Tocantins; and a low-high cluster, formed predominantly by the states of the Southeast region, in
addition to some states in the South and Center-West regions. The clusters point to the presence
of spatial dependence on the variables used and the possible absence of explanatory power of
the FPE to reduce inequality between states. However, this does not mean that the fund was
not or has not remained significant for the states; on the contrary, this may indicate that it is
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not enough to distribute or equalize revenues to generate development, prosperity, and income,
consumption, and production growth.

4.2. RESULTS OF THE SPATIAL REGRESSION MODEL WITH PANEL DATA

The first issue to be considered is the presence or absence of spatial dependence. There is
no single answer to this question since there is no universal test that can assist in the decision.
Therefore, we employed the testing proposed by Pesaran (2004), which is a variation of the
classic Breusch-Pagan test, to ascertain the presence of spatial dependence in the model. In the
Pesaran test, the null hypothesis of non-transversal dependence was rejected. Therefore, there is
sufficient evidence to suggest the presence of spatial dependence. Hence, the unobserved effects
models with spatial dependence were estimated: SAR, SEM, and SDM, as shown in Table 2.

After estimating these models, the best one was selected using the Hausman test — the random-
effects model was compared to the model estimated by fixed effects. The null hypothesis of the
test for the absence of systematic difference in the coefficients estimated by the two methods was
rejected with 1% significance for the SAR and SEM models. The SDM model was significant
at 10%. Therefore, the test indicated that the fixed-effects model is the best choice, over the
random-effects model.

To choose which spatial model is more appropriate, we employed the selection strategy by
LeSage and Pace (2009) and Elhorst et al. (2010), as well as the Akaike and Schwarz information
criteria. The SDM model was the one that presented the best fit and, therefore, will be used as
a reference for the analysis of the results.

The coefficient associated with the FPE interest variable per capita was significant both in the
main equation (FPE) and in the spatial lag (), but with opposite signs. In the positive coefficient
considering the main equation (FPE), the hypothesis H, was not rejected. Hence, in principle, the
increase in fiscal resources allows states to invest in policies that promote economic development
(Baskaran et al., 2017). On the other hand, the negative coefficient, when considering the
spatially outdated explanatory variables, does not reject the hypothesis H,. When considering
spatial dependence, that is, the effect of neighbors, the FPE ( has a negative effect on GDP per
capita. This result is similar to that found in Baskaran et al. (2017), Breidenbach et al. (2016),
and Koetter and Wedow (2013).

The model’s variable of interest () was significant and showed a negative sign. This indicates
a negative association between FPE per capita and GDP per capita, as already indicated in the
ESDA. This implies that states with low GDP values are associated with states with high values
of the considered variable. This relationship points to the possible ineffectiveness of FPE transfers
in reducing regional inequalities.

However, even if the FPE’s explanatory power is rejected in terms of reducing inequality between
states, this does not mean that the fund was not or has not remained important for the states.
On the contrary, the data may indicate that it is not enough to distribute or equalize revenues to
generate development, prosperity, and income, consumption, and production growth; it is also
necessary to consider other factors that render the policy ineffective, such as the current design
of the transfer system and other institutional and cultural factors.
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Results of the model with spatial effects estimation

Variables Fixed Effect - SEM

Fixed Effect — SAR Fixed Effect - SDM

Main Equation

637 B 0.7646*** 0.3121** 0.7566***
(0.1381) (0.0899) (0.2184)
0.0313 0.0125%** 0.0424**
EDU
(0.0223) (0.0156) (0.0203)
-0.1809 0.0583 0.1446
CapEx
(0.3256) (0.3811) (0.2706)
-0.8440** -1.1427%** -0.9678**
CurEx
(0.4090) (0.4390) (0.4293)
0.0520%** 0.0226 0.0528**
DTO
(0.0172) (0.0120) (0.0204)
-0.0407* -0.0483 -0.0561***
CND
(0.0223) (0.0271) (0.0216)
Lagged values equation: Weighted
(Spatially Lagged)
3 0.6639***
(0.0343)
0.5408*** 0.5978***
p (0.0558) (0.04230)
W -0.5848***
FPE (0.1959)
W 0.0027
EDU (0.0234)
1.3207***
CapEx (0.3967)
-0.3134
CurEx (0.6445)
v -0.0524*
DTO (0.0276)
W -0.0106
CND (0.04006)
Hausman Test 0.0000 0.0000 0.0632
Akaike Inf Criterion -1295.057 -1233.464 -1318.667
Schwarz Criterion -1260.724 -1199.131 -1258.585
SAR/SDM test 108.92 0.000 Choice: SDM
SEM/SDM test 36.21 0.000 Choice: SDM

Notes: (i) the values in parentheses refer to standard errors and (ii) significance levels *** p < 0,01; ** p < 0,05; * p
< 0,1, (iii) A is the spatially lagged error term and p is the spatially lagged dependent variable, and (iv) the variables
with the prefix W in the SDM model are the spatially lagged explanatory variables.

Source: Prepared by the authors.
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In this regard, although the revenues from FPE transfers are important to equalize the offer
of minimum public services, in principle, an increase in fiscal resources allows states to invest in
development policies which can nonetheless lead the recipient unit to experience undesired indirect
effects. This can be identified from the expansive effect that the FPE has on state expenditure,
which, in turn, has a negative effect on overall economic development.

Another negative externality is that, as the FPE has an expansive effect on spending and
a reducing effect on the fiscal effort, the recipient units tend to increase their indebtedness,
especially in periods of low economic growth and, consequently, of lower transfers of funds
from the Federal Government to the states. The high dependence of states on transfers from the
Federal Government means that in such periods the states resort to indebtedness to defray their
expenditure, which, in turn, had often inflated in previous periods due to the wide availability of
resources granted by the fund. As a consequence of this dynamic, indebtedness negatively affects
the region’s economic development, as expressed by the significant and negative coefficient of
the CND variable.

As for the other control variables in the main model, without lagging, only the capital expenditure
variable was not significant, although it showed the sign pointed out by the literature. The
education variable used as a human capital proxy and the degree of trade openness were significant
and showed a positive sign, as expected. As is already consolidated in the literature, states with a
higher stock of this type of capital showed a higher level of income over the period. As for trade
openness, the assumption is that by entering the international market, the state enhances its
productive efficiency, which results from the superior use of economies of scale and allocation
of resources in the economy.

In the spatiality model, regarding the parameter p, which is the spatially lagged dependent
variable, it showed a positive and significant effect, demonstrating the positive spillover of GDP
in the economic dynamics of the surrounding states. This demonstrates that, when a given state
grows, part of that growth also ends up benefiting the neighboring states, creating a favorable
growth cycle.

In turn, as for the other variables in the model, the human capital proxy variables and spatially
lagged current expenditure were not significant. The variable capital expenditure, which had
not been significant in the main model, was significant and showed a positive effect. A possible
explanation for this may be that capital expenditure in neighboring regions, mainly related to
health, education, transport, and flow infrastructure, can benefit the neighboring states.

Regarding the negative effect of the neighbors’ trade openness on economic development, this
result can be explained by the fact that a state with an increased degree of trade openness in its
surroundings tends to attract human capital, due to the higher wages opportunities, as well as
investments in physical capital. This, in turn, weakens its surroundings.

Finally, additional regressions to establish the robustness of the previous results explores
whether the estimates are similar if dummy region variables are employed and if the effects are
homogeneous in the different quantiles of the sample. Therefore, we report our estimations using

the OLS and Quantile Regression Panel Data in Table 3.
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Table 3
Quantile and OLS regression results — robustness tests

Variables OLS q.25 q.50 q.75
FPE -0.0988*** -0.09171*** -0.0911%** -0.0913%**
(0.0167) (0.0192) (0.0216) (0.0218)
0.2340%** 0.2497*** 0.2298*** 0.2229***
EDU
(0.0099) (0.0114) (0.0128) (0.0129)
1.5657*** 2.4171%* 1.4116*** 1.4116%**
CapEx
(0.4043) (0.4663) (0.5234) (0.5285)
-1.4630*** -0.8211** -1.1776*** -2.0099***
CurEx
(0.2779) (0.3205) (0.3598) (0.3633)
DTO -0.0370*** -0.0199*** -0.0187** -0.0402**
(0.0061) (0.0071) (0.0079) (0.0080)
-0.1008™*** -0.0697*** -0.0643*** -0.0935%**
CND
(-0.0935) (0.0171) (0.0643) (0.0194)
-0.3210*** -0.34027%** -0.3108*** -0.253 1%+
NORTH
(0.0435) (0.0501) (0.0563) (0.0568)
-0.4053*** -0.3834*** -0.4089*** -0.3793**
NORTHEAST
(0.0395) (0.0455) (0.0511) (0.0516)
0.0534 0.0395 0.0422 0.0715
MIDWEST
(0.0356) (0.0411) (0.0461) (0.0466)
0.0278 0.0529 -0.0068 0.0502
SOUTH
(0.0316) (0.0364) (0.0409) (0.0413)

Notes: (i) the values in parentheses refers to standard errors and (ii) significance levels *** p < 0,01; ** p < 0,05; *
p<0,1
Source: Prepared by the authors.

Is important to explain that the robustness tests were not estimated considering the spatial
dependence for these reasons: i) first, the fixed effects model is the best choice for this research,
instead of the random effects model. The SDM model uses the within estimator, making it
impossible to include dummy variables, since all variables that are constant over time are excluded
of estimation; ii) second, methods for quantile regressions in spatial models are brand new, involve
Bayesian estimation (Sdnchez et al., 2020), and still do not have friendly estimation packages. Also,
the estimation involves a complicated neighborhood criterion, a state of the 75th quantile may
have neighbors of the 50th and 25th quantiles, which would make the estimation not operable.

In this regard, the robustness tests showed that the results are qualitatively similar, with no
distortions of the coefficients found considering the spatial dependence. Additionally, our results
remain the same regardless of the region dummy included or the quantiles analyzed.

5. FINAL REMARKS

The results show that when spatial dependence is controlled, the spatially lagged FPE has
a negative effect on the states’ GDP per capita. This demonstrates that the criteria for the
distribution of funds, such as the design of the transfer system, must be elaborated considering
other factors besides the equalization of horizontal imbalances between states. As for the indirect
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effects of FPE, two negative externalities of the transfer to the states have been identified: the
first is the expansive effect that FPE has on state expenditure, which, in turn, leads to negative
consequences in the scope of economic development. The second negative externality is that as
the FPE has an expansive effect on expenditure and a reduction effect on the fiscal effort, states
tend to increase indebtedness as a result of this dynamic. This, in turn, negatively affects the
region’s economic development.

The results also confirmed the positive effect of the spatially lagged dependent variable, due
to the spillover effect of GDP on the economic dynamics of the surrounding states. This shows
that, when a given state grows, a portion of that growth also ends up benefiting the states around
it, thus creating a virtuous cycle of growth.

Furthermore, as already pointed out in the literature, the positive effect of education (human
capital proxy) and the degree of trade openness must be highlighted as drivers of economic
development. This calls attention to the importance of policies aimed at other factors of production
that may influence product development, such as education and other determining factors
affecting economic development.

The evidence observed in this study indicates that the FPE has not played a significant role
in the process of reducing inequalities between states. Furthermore, according to the model’s
results, it may have aggravated the disparity scenario. Although the FPE presents an apparently
positive effect when its exclusively direct effect on economic development is observed, the results
point to the opposite direction, when the potential indirect effects are verified, and the spatial
dependence is controlled.

It is clear that the results expected on the regional economic dynamics upon the creation of
the FPE have not been achieved, especially when considering the effects of time, and the location
and neighborhood in which a given federate entity is inserted. However, the explanation does
not lie in the failure of the Brazilian federative state or the use of the transfer mechanism itself.
Instead, it is probably associated with the absence of institutional mechanisms that encourage
the allocation of the resources received by states via the FPE in initiatives that can promote
economic growth, expansion of local infrastructure, and boosting private investment decisions.

Therefore, the path to revitalizing the FPE or any other policy that may replace it involves
acknowledging that other structural and institutional factors are more significant and relevant
to the development process than the mere fiscal equalization through the use of governmental
transfers, even though these are paramount to safeguard a minimum offer of public services to
the states.

In this sense, policies that simply aim to increase or change the FPE distribution percentages
are likely to continue generating unsatisfactory results as for their primary objective, that is,
to reduce economic disparities between states. The evidence presented herein indicates that
other structural and institutional factors should be included in the debate on the FPE. By not
considering other development constraints, the policy of allocating resources through the FPE
has not been effective and may be reinforcing the scenario of inequalities between Brazilian states
with disparate levels of development. Therefore, new policies and changes in the FPE must be
associated with mechanisms that stimulate investment, health and education expenditure, and the
other productive factors pointed out by the literature that may promote economic development
among the states. This, in turn, will make the distribution of resources through the FPE into an
accessory mechanism to the broader policy to reduce regional inequalities, but not its exclusive
or primary instrument.
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