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Resumo
Abordamos o papel desempenhado pelos gastos dos governos estaduais e municipais no
crescimento inter-estaduais, no maior período disponível desde a adoção da Lei de
Responsabilidade Fiscal (LRF). Estimamos uma versão estendida da regressão do painel de
crescimento do estilo Barro na diferença, controlando exportações, importações, anos de
escolaridade, crédito empresarial e familiar. Constatamos que os parâmetros associados aos
gastos de capital para governos estaduais e municipais são, respectivamente, 1,23 e 5,35,
enquanto os parâmetros de gastos correntes para governos estaduais e municipais são -1,28 e
-2,61. Não encontramos um papel significativo do crédito do governo municipal e estadual.
Defendemos que os gastos do governo municipal não devem ser omitidos da análise do
impacto dos gastos públicos no PIB.
Palavras-chave: Heterogeneidade do PIB per capita no Brasil. Painel balanceado dinâmico.
Crescimento entre estados. Representatividade dos gastos do governo municipal.
Abstract
We address the role played by state and municipal government spending in cross-state growth,
over the widest available period from the adoption of the Fiscal Responsibility Law (FRL).
We estimate an extended version of Barro-style growth panel regression in difference,
controlling for exports, imports, years of schooling, enterprise and household credit. We find
that the parameters associated with capital expenditures for state and municipal governments
are respectively 1.23 and 5.35, while the parameters of current expenditures for state and
municipal governments are -1.28 and -2.61. We do not find a significant role of municipal and
state government credit. We claim that municipal government spending should not be omitted
from the analysis of the impact of public spending on GDP.
Keywords: Heterogeneity of GDP per capita in Brazil. Dynamic balanced panel. Cross-state
growth. Representativeness of municipal government expenditures.
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1. Introduction
Ramsey (1928) provided insights on the permanent income and life cycle theory of
consumption useful for the development of a theoretical growth literature in the 1950s and
1960s: the neoclassical model, developed by Solow (1956), Swan (1956), Cass (1965), and
Koopmans (1965), among others. This framework is as a baseline empirical growth model, so
that many studies have tried to find out which variables are able to drive long-run economic
growth. The most relevant feature of this model is that the growth rate tends to be high if an
economy begins far below its own target position, in terms of Gross Domestic Product (GDP)
per capita. This convergence is conditional, since the steady state levels of capital and output
per capita depend on the propensity to save, the growth rate of population, and the position of
the production function.
In addition to such usual and standard growth drivers, Durlauf, Johnson and Temple (2005)
identify in their survey 43 distinct growth theories and 145 proposed regressors as proxies.
They argue that each of these theories is statistically significant in at least one paper. In other
words, this wide literature has proposed models to verify the existence of correlations or
causalities between economic growth and sets of structural, demographic, political,
institutional and financial variables that can lead countries and regions to convergence to their
steady state. Some of the extensions of this neoclassical model have suggested the inclusion
of additional sources of cross-economy variation, especially government policies.
The relevance of strengthening public finance management by a federal, state or municipal
government should not have a purpose in itself. In societies with unfavorable
socio-macroeconomic conditions, the main role of an austere fiscal policy lies in its ability to
raise per capita income and reduce its inequality. This strand of the literature on
macroeconomic impacts of public policies has attracted increasing attention from the public
finance literature and from international institutions, such as the International Monetary Fund
(IMF) and the World Bank (WB), since the 1990s. See for instance, IMF and WB (2006,
2009) on the macroeconomic role of debt in low-income countries, as well as Reinhart and
Rogoff (2010) on the level of debt as a growth driver.
In this extensive theoretical literature, one of the most relevant contributions for us is
Buffie et al. (2012). They propose a model to study the macroeconomic effects of public
investment. A first differential is that their approach applies specifically to the reality of
low-income countries, which seems adequate given our purpose to study Brazilian cross-state
growth. Second, they assume the role of the investment-growth linkages, public external and
domestic debt accumulation, fiscal policy reactions necessary to ensure debt-solvency, and
macroeconomic adjustment required to ensure internal and external balance. These
assumptions are essential in a framework that aims to model the reaction of growth to the
conduct of fiscal policy. We enter this debate by measuring the role of government spending
in Brazilian cross-state growth, over the period from 2003 to 2019. We propose revisiting
empirically the classical growth panel regressions in difference, taking into account for state
and municipal government expenditure disaggregated into capital and current, controlling for
exports, imports, years of schooling, and credit (household, enterprise and government).
Regarding the relevance of studying GDP per capita of Brazilian states, we would like to
propose an analysis. According to the World Bank (WB), Brazil ranked 62th in 2019 GDP per
capita ranking, with US$ 11.6 thousand (considering purchasing power parity). The two states
with the highest GDP per capita are Federal District with US$ 31.1 thousand (33rd, ahead of
Spain) and São Paulo, with US$ 16.5 thousand (51st, behind Trinidad and Tobago). The two
states with the lowest GDP per capita are Piauí, with US$ 5.5 thousand (101st, behind Iran),
and Maranhão, with US$ 4.6 thousand (110th, behind Guatemala). This is a worrying
heterogeneous scenario.
Theoretically, we follow the classic framework proposed by Barro (1991), who builds a
growth model including services and public investments as a productive input for private
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producers. Empirically speaking, this literature on cross-state growth has some specificities.
Concerning the choice of additional explanatory variables, there are some differences, due to
the availability of data and, because some of the growth drivers of countries do not apply to
states as they remain constant between them. Observing some recent cross-state studies in this
scarce strand of literature, Papyrakis and Gerlagh (2007) analyze empirically determinants of
economic growth in the United States using cross-sectional data on 49 states over the period
1986-2001. Ledyaeva and Linden (2008) have proposed a modification of Barro and
Sala-i-Martin (1997) growth model aiming to examine the drivers of GDP per capita growth
in 74 Russian regions during period of 1996-2005.
Specifically applied to Brazil, Matos and dos Santos (2020) add to this empirical literature
by using a dynamic balanced panel to study GDP cross-state growth, over the period from
2003 to 2017. They propose estimating an extended version of Barro-style growth panel
regression, controlling for household, enterprise, and government credit, exports, imports,
years of schooling, government capital and current expenditures. They find that Brazilian
cross-state growth depends more on the evolution of household credit than on credit to firms.
They find that state government capital and current expenditure parameters are 1.01 and
-1.75, respectively. They also highlight the negative role played by state government credit to
GDP given by the significant parameter of -0.87. This recent study is aligned to ours, and to
the best of our knowledge, our main innovative contribution is discussing the role of
municipal government credit (domestic and external), and spending (capital and current), over
the most recent period possible, from 2003 to 2019.
It is opportune to observe the representativeness of municipal government expenditures in
relation to the state government expenditures. When we group the current expenditures of all
Brazilian municipal governments and compare them with the sum of state governments, we
find a gradual convergence. The ratio of municipal and state current expenditures was 57.2%
in 2004, and became 70.7% in 2019. In terms of aggregate capital expenditures, the
comparison between municipalities and states suggests a cyclical behavior, given that the
main component of capital expenditures is investments, and in the years before municipal
elections, municipalities commit more to investments than states. In 2019, for example,
Brazilian municipal governments invested almost R$ 47 billion, while aggregate state
governments invested R$ 34 billion.
In this context, the issue we address is whether the role of municipal government spending
(current and capital) should (or not) be considered in the analysis of the impact of public
spending on GDP.
This paper is structured as follows. In the Section 2, there is a review of the applied
literature on finance and development in Brazil, while Section 3 illustrates the setup of the
empirical model. Section 4 analyzes the dataset and reports main findings. Section 5 is
devoted to the discussion on public policies and final remarks.
2. Literature on public finance and development in Brazil
The literature on macroeconomics in Brazil before the 1990s used to concentrate on issues
such as economic plans, economic stability or combating hyperinflation. The literature on
cross-state GDP growth in Brazil is more recent and extensive, although the problem
concerning the data.
On the convergence literature, one of the first papers addressing this issue is Ferreira and
Ellery Jr (1996). They suggest a robust process of convergence between the Brazilian states
between 1970 and 1990, which seems to be slower than that evidenced for the American
states reported by Barro and Sala-i-Martin (1992). The main findings reported by Azzoni
(2000) add to this discussion, since his results indicate the presence of signs of regional
income convergence in Brazil during the period from 1939 to 1995, however with oscillations
in the evolution of inequality over time, and across regions within Brazil. In one of the most
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recent papers on convergence, De Almeida and Moreira (2019) use a dynamic panel to find
that the speed of convergence increased from 1.7% in the absolute version to 2.8% in the
conditional version between 2001 and 2014.
Following the literature on cross-country growth drivers, there is also a wide literature
proposing models to verify the existence of correlations or causalities between cross-state
economic growth in Brazil and sets of structural, demographic, political, institutional and
financial variables. Concerning the role of government, Rocha and Giuberti (2007) find for
the period 1986-2003 a positive role played by defense, education, transportation and
communication expenditures, and that the relationship between capital expenditures and the
growth rate is positive and apparently nonlinear. On the perspective of trade, Daumal and
Özyurt (2011) find that trade openness for the period from 1989 to 2002 contributed to growth
on Brazilian states with a higher level of industrialization, human capital and stocks of private
capital. Using a similar econometric approach, Fraga and Bacha (2013) analyze the
relationship between human capital of employed individuals, commercial opening and
economic growth of the Brazilian states in the period from 1995 to 2006. They find that an
increase in level of trade opening of 1%, on average, increases GDP per capita growth rate of
Brazilian states between 0.09% and 0.13%, while an increase of one year in the average level
of education of workers generates an increase between 0.06% and 0.07%. Regarding the role
of credit market, Galeano and Feijó (2012) have identified a statistically significant and
positive correlation between total credit volume and GDP growth.
More recently, Matos and dos Santos (2020) add to this empirical literature by using a
dynamic balanced panel from 2003 to 2017. They find that Brazilian cross-state growth
depends more on the evolution of household credit than on credit to firms, and they also find a
negative role played by government credit to GDP given by the significant parameter of
−0.87. Gomes and Soave (2021) propose using a Bayesian approach to accommodate
uncertainty on the potential determinants of growth economy in Brazilian states. This
procedure takes into account the possible endogeneity of some variables and calculates a
weighted average of the coefficients of numerous models, with given weights by the posterior
probability of each model. They find that, over the period from 1992 to 2016, initial GDP,
quality of life, education, private investment, sectoral composition and public health
expenditure are strong Brazilian cross-state growth drivers.
There is also a recent discussion promoted by Simonassi et al. (2021) and Bonomo et al.
(2021). The former work suggests that the increase in subnational government investments
produces a virtuous cycle that contributes to subsequent increases in revenue that overlap with
the respective increases in costing, over the period from 2008 to 2016. The second work
suggests that public investment is not closely related to fiscal rules in Brazil but is mainly
determined by fiscal conditions at state level.
In one of the rare contributions considering municipal expenses, Rodrigues and Teixeira
(2010) study, through an endogenous growth model, the impact of public spending in each
sphere of government: federal, state or municipal. Considering the period from 1948 to 1998,
the authors show that a 1% increase in total expenditures (consumption, subsidies, transfers
and investments) by the federal government causes a positive externality of 0.32% in
economic growth. For state governments, this impact is 0.35% and for municipal
governments, the impact is 0.23%.
Observing this literature applied to Brazil, we identify that the database, the time period
analyzed, the estimation technique, the model, and the objective of our article are able to
characterize its novelty, so that our results allow us to add to this debate.
3. The Model
We follow the empirical literature on growth across economies, by using a framework that
embodies the idea of conditional convergence derived from an extended version of the
4

neoclassical growth model. This literature on the empirical determinants of economic growth
seems to be interested in estimating:

( )

( )

ln𝑙𝑛 𝑦𝑖,𝑡 −ln𝑙𝑛 𝑦𝑖,0
𝑡

( )

= 𝑐 ln 𝑙𝑛 𝑦𝑖,0

(1)

+ β𝑥𝑖,𝑡 + ε𝑖,𝑡, 𝑖 = 1, …, 𝑁 𝑎𝑛𝑑 𝑡 = 1, …, 𝑇

where 𝑦𝑖,0 is the initial value of GDP per capita, 𝑦𝑖,𝑡 represents the GDP per capita in 𝑡 of state
𝑖, 𝑥𝑖,𝑡 is a vector of choice and environmental variables that determine the target or the log run
output level of state 𝑖, and ε𝑖,𝑡 is the residual, as usual. This regression follows the model
estimated in Barro (1991), and the null hypothesis is that the growth rate,
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ln𝑙𝑛 𝑦𝑖,𝑡 −ln𝑙𝑛 𝑦𝑖,0
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, is

diminishing in 𝑦𝑖,0, for given steady state level, and rising in the long-run position for given
current GDP per capita.
According to Moral-Benito (2012), cross-country growth regressions are commonly
estimated from small-T panels, and the data are typically split into five- or ten-year intervals
to focus on long run economic growth.
In particular, a panel variant of the baseline empirical growth regression in (1) is usually
considered:
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(

)

= α ln 𝑙𝑛 𝑦𝑖,𝑡−1

+ β𝑥𝑖,𝑡 + η𝑖 + ζ𝑡 + ε𝑖,𝑡, 𝑖 = 1, …, 𝑁 𝑎𝑛𝑑 𝑡 = 1, …, 𝑇

(2)

where α = (1 + 𝑐), η𝑖 is a state-specific fixed effect that allows considering unobservable
heterogeneity across states, and ζ𝑡 represents a period-specific shock common to all states.
In this paper, we add to the discussion on cross-state growth applied to Brazil, by
proposing and estimating a model described by (2), and suggesting public policies based on
these results. Regarding the model to be proposed and estimated here, this literature mentions
two main problems.
First, we have to deal with endogeneity of the long-run output drivers, due to the omitted
variables (state-specific effects) or reverse causality between GDP growth and the regressors.
Using panel data methods allows solving the inconsistency of empirical estimates arising due
to the existence of omitted state specific effects, which, if not uncorrelated with other
regressors, lead to a misspecification of the underlying dynamic structure.
The second problem is due to the lack of theoretical guidance on the choice of regressors to
include in the vector 𝑥𝑖,𝑡. In this context, and given our purpose to better understand the
cross-state GDP growth, we propose revisiting empirically the classical growth panel
regressions in difference, used in Beck et al. (2012) and Matos and dos Santos (2020). We
propose taking into account for state and municipal government expenditure disaggregated
into capital and current, controlling for exports, imports, years of schooling, and credit.
In this context, our first regression is given by:
𝐺𝐷𝑃𝑖,𝑡 = α𝐺𝐷𝑃𝑖,𝑡−1 + δ𝑆𝐶𝐻𝑖,𝑡 + γ𝐻𝐶𝐻𝐶𝑅𝑖,𝑡 + γ𝐸𝐶𝐸𝐶𝑅𝑖,𝑡 + γ𝐺𝐶𝐺𝐶𝑅𝑖,𝑡 + θ𝐶𝑈𝐶𝑈𝑅𝑖,𝑡 +
+ θ𝐶𝐴𝐶𝐴𝑃𝑖,𝑡 + λ𝐼𝑀𝐼𝑀𝑃𝑖,𝑡 + λ𝐸𝑋𝐸𝑋𝑃𝑖,𝑡 + ε𝑖,𝑡

(3)

where the subscript 𝑖 refers to each Brazilian entity among 27 states, and 𝑡 to each year of our
sample, from 2004 to 2019. Following this literature, in this standard regression 𝐺𝐷𝑃 refers to
Gross Domestic Product in log. Our set of conditioning information includes: years of
schooling given in log by 𝑆𝐶𝐻, household credit to GDP given by 𝐻𝐶𝑅, enterprise credit to
5

GDP denoted by 𝐸𝐶𝑅, imports to GDP and exports to GDP, given respectively by 𝐼𝑀𝑃 and
𝐸𝑋𝑃. Concerning the role of government, we use (state plus municipal) government
consumption among current expenditure to GDP (𝐶𝑈𝑅) and capital to GDP (𝐶𝐴𝑃). As usual,
ε refers to the residual.
Our second version of the model is given by:
𝐺𝐷𝑃𝑖,𝑡 = α𝐺𝐷𝑃𝑖,𝑡−1 + δ𝑆𝐶𝐻𝑖,𝑡 + γ𝐻𝐶𝐻𝐶𝑅𝑖,𝑡 + γ𝐸𝐶𝐸𝐶𝑅𝑖,𝑡 + γ𝑀𝐺𝐶𝑀𝐺𝐶𝑅𝑖,𝑡 + γ𝑆𝐺𝐶𝑆𝐺𝐶𝑅𝑖,𝑡 +
+ θ𝑀𝐶𝑈𝑀𝐶𝑈𝑅𝑖,𝑡 + θ𝑀𝐶𝐴𝑀𝐶𝐴𝑃𝑖,𝑡 + θ𝑆𝐶𝑈𝑆𝐶𝑈𝑅𝑖,𝑡 + θ𝑆𝐶𝐴𝑆𝐶𝐴𝑃𝑖,𝑡 + λ𝐼𝑀𝐼𝑀𝑃𝑖,𝑡 +
+ λ𝐸𝑋𝐸𝑋𝑃𝑖,𝑡 + ε𝑖,𝑡

(4)

Here, the difference is that we aim to measure the individual role of state government
current expenditure to GDP (𝑆𝐶𝑈𝑅), state government capital expenditure to GDP (𝑆𝐶𝐴𝑃),
municipal government current expenditure to GDP (𝑀𝐶𝑈𝑅), and municipal government
capital expenditure to GDP (𝑀𝐶𝐴𝑃). We also measure the role of state government credit to
GDP ( 𝑆𝐺𝐶𝑅) and municipal government credit to GDP (𝑀𝐺𝐶𝑅).
Finally, we also propose a third regression, based on the disaggregation of municipal
government credit into domestic (𝑀𝐺𝐷𝐶𝑅) and external (𝑀𝐺𝐸𝐶𝑅), and considering state
government credit in its components domestic (𝑆𝐺𝐷𝐶𝑅) and external (𝑆𝐺𝐸𝐶𝑅). This final
regression is given by:
𝐺𝐷𝑃𝑖,𝑡 = α𝐺𝐷𝑃𝑖,𝑡−1 + δ𝑆𝐶𝐻𝑖,𝑡 + γ𝐻𝐶𝐻𝐶𝑅𝑖,𝑡 + γ𝐸𝐶𝐸𝐶𝑅𝑖,𝑡 + γ𝑀𝐺𝐸𝐶𝑀𝐺𝐸𝐶𝑅𝑖,𝑡 +
+ γ𝑀𝐺𝐷𝐶𝑀𝐺𝐷𝐶𝑅𝑖,𝑡 + γ𝑆𝐺𝐸𝐶𝑆𝐺𝐸𝐶𝑅𝑖,𝑡 + γ𝑆𝐺𝐷𝐶𝑆𝐺𝐷𝐶𝑅𝑖,𝑡 + θ𝑀𝐶𝑈𝑀𝐶𝑈𝑅𝑖,𝑡 +
+ θ𝑀𝐶𝐴𝑀𝐶𝐴𝑃𝑖,𝑡 + θ𝑆𝐶𝑈𝑆𝐶𝑈𝑅𝑖,𝑡 + θ𝑆𝐶𝐴𝑆𝐶𝐴𝑃𝑖,𝑡 + λ𝐼𝑀𝐼𝑀𝑃𝑖,𝑡 + λ𝐸𝑋𝐸𝑋𝑃𝑖,𝑡 + ε𝑖,𝑡

(5)

4. Empirical Exercise
4.1. Data: Government expenditure
It is opportune to observe the representativeness of municipal government expenditures in
a given state, in relation to the respective state government expenditures. The state of Santa
Catarina is a very symbolic example. On average between 2004 and 2019, state government
current spending to GDP was 9.51%, while the aggregate of municipal governments spent
7.88%. In terms of capital expenditures, the state government spent 1.25% of GDP and the
aggregate municipalities spent 1.20%. At the other extreme, the states of Amapá and Acre
show a common pattern. In terms of capital expenditure, the state government of Amapá
spends more than 6 times the municipal governments of this state. In Acre, this ratio is more
than 5 times. Observing the same reasons, but considering current expenses, in Amapá and
Acre we find a ratio close to 4 times. In Figure 1, we can find theses values for all states. We
highlight that Federal District does not have local governments.

6

Fig. 1.a. Municipal and state government current expenditure to GDP (average values
from 2004 to 2019)

Fig. 1.b. Municipal and state government capital expenditure to GDP (average values
from 2004 to 2019)
Fig. 1. Municipal and state government current and capital expenditure to GDP.
Data source: Brazilian Institute of Geography and Statistics (IBGE), and Annual
Reports of Accounts of the Brazilian states available at SICONFI/STN (Secretary of
National Treasury).
When we group the current expenditures of all Brazilian municipal governments and
compare them with the sum of state governments, we find a gradual convergence. The ratio of
municipal and state current expenditures was 57.2% in 2004, and became 70.7% in 2019.
Over the period from 2004 to 2019, the average real value (R$ 2019) of current spending by
municipal governments across the country was R$ 467 billion and by state governments R$
735 billion.
In terms of aggregate capital expenditures, the average real value by the aggregate state
governments was R$ 92 billion, while the aggregate municipal governments spent almost R$
59 billion. The comparison between municipalities and states suggests a cyclical behavior,
given that the main component of capital expenditures is investments, and in the years before
municipal elections, local governments commit more to investments than states. In 2019, for
example, Brazilian municipal governments invested almost R$ 47 billion, while aggregate
state governments invested R$ 34 billion.
7

4.2. Data: Real GDP per capita and Government expenditure
According to the extensive theoretical literature on the neoclassical model, the
convergence property derives from the diminishing returns to capital. In a didactic way,
economies that have less capital per worker (relative to their long run capital per worker) tend
to have higher rates of return and higher growth rates.
In this context, we perform a useful, but preliminary and unconditional empirical exercise,
based on the scatter plotted in Figure 2. We find a negative linear relation between the real
GDP per capita growth rate from 2003 to 2019 (per year) and average real GDP per capita
over the same period. This is an intuitive finding, and in some sense, it corroborates the
stylized fact reported in this literature about the convergence.

Fig. 2. Scatter plot: Horizontal axis – Real GDP per capita (average
value from 2003 to 2019), and Vertical axis – Real GDP per capita
growth (annual rate from 2003 to 2019). Data source: IBGE
Moreover, we know that the convergence is conditional because the steady state level of
GDP per capita depend in the neoclassical model on an array of choice and environmental
variables. Given our purpose, we add to this analysis by plotting in Figure 3 the endogenous
variable (Real GDP per capita in log), and the main explanatory variables: municipal and state
government capital and current expenditures to GDP over the period from 2004 to 2019. Both
scatter plots based on current expenditures, for both municipal and state government, suggest
that there is a linear, negatively sloping relationship, while the figures involving the respective
capital expenditures do not show such clear trend. We recognize the limitation of this type of
analysis, and therefore in the next subsection, we report and analyze our main results, based
on the estimation of the balanced dynamic panel regressions described in (3), (4) and (5).

8

Fig. 3. Scatter plot (27 states over the period from 2004 to 2019): Horizontal axis
– Real GDP per capita in log, and Vertical axis – Respective fiscal variable. Data
source: IBGE and SICONFI/STN.
4.3. Preliminary tests and Results
First, we employ a usual unit root test for panel data. According to Table 1, we find that
most variables are stationary at 1%, except for years of schooling, and some fiscal variables.
We address this issue by applying the transformations suggested in Arellano and Bond (1991).
We estimate each growth regression (3) to (5), by taking the first difference. We report the
results for the difference-GMM estimations in Table 2.
In the context of panel data, we usually must deal with unobserved heterogeneity and
non-stationarity (Table 1) by taking first difference. The ability of first differencing to remove
unobserved heterogeneity also underlies the family of estimators that have been developed for
dynamic panel data models.
The first difference transformation removes both the constant term and the individual
effect. However, there is still correlation between the differenced lagged dependent variable
and the disturbance process. We know that correlation between regressors and error creates a
bias in the estimate of the coefficient of the lagged dependent variable. We also know that if
the error process is auto correlated, the problem is even more severe given the difficulty of
deriving a consistent estimate of the AR parameters in that context.
However, with the individual fixed effects swept out, a straightforward instrumental
variables estimator is available. Therefore, we may construct instruments for the lagged
dependent variable from lags of the investments. By doing so in a Generalized Method of
Moments (GMM) context, we may construct more efficient estimates of the dynamic panel
data model. This technique is useful for us, since we have few periods and many individual
units, a dynamic endogenous variable, possible fixed individual effects, implying unobserved
heterogeneity, and heteroskedasticity and autocorrelation within individual errors.
9

The Arellano and Bond’s (1991) estimator sets up a GMM problem in which the model is
specified as a system of equations, one per time period, where the instruments applicable to
each equation differ (for instance, in later time periods, additional lagged values of the
instruments are available). Our main conclusions are based on an instrumental variable
difference-GMM regression. Concerning the dynamic panel instruments, we use lagged
dependent variable (dynamic) and the respective lagged explanatory variables (level).
Table 1. Panel unit root test a, b

Notes: a Levin et al. (2002) panel unit root test with intercept over the period from 2004 to 2019 (H0: common
unit root). b Respective p-values are reported in the brackets. * p-value<0.10. ** p-value<0.05. ***
p-value<0.01.

First, we analyze the signal and the significance of the parameter associated with the lag of
per capita GDP growth. In all models, we observe a robustness in the value of this parameter,
which is significantly positive, and range from 0.53 and 0.64. Since we estimate the model
using both variables in difference, the analysis of this parameter suggests an inertial behavior
in the cross-state growth.
Regarding the role of macroeconomic variables, the comparative analysis of three models
suggests that the estimation results are no longer robust. It is important to decide which
version is best specified. The disaggregation made in the second model, described by
regression (4) are justifiable, observing the individual significance of the parameters
associated with the fiscal variables. Likewise, the disaggregation made in the third model,
described by regression (5), is not justified, since the role of domestic and external credit is
insignificant. For this reason, the final analyzes will be based on the second model, described
by regression (4).
We find a positive and significant role played by human capital (0.19), while other
macroeconomic variables do not seem to be relevant. This finding is different from the result
reported in Matos and dos Santos (2020), where exports, imports and credit (household and
enterprise) were significant.
In addition to this intuitive result obtained for the role of schooling, our main contribution
is in the role of fiscal variables, considering the state and municipal government.
Corroborating the results reported in Matos and dos Santos (2020), government capital
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expenditures have a positive impact, while current expenditures have a negative impact on
GDP. However, our main conclusion suggests that there is a difference in impacts when
considering expenditure by municipal and state governments.
The parameters of capital expenditures for state and municipal governments are
respectively 1.23 and 5.35. This is an intuitive result. It is important to note that more than
60% of capital expenditures by state governments are associated with investments, while
investments represent more than 84% of capital expenditures by municipal governments
(average from 2004 to 2019). In this context, we mention a classic theoretical framework in
Barro (1990), which builds a growth model including services and public investments as a
productive input for private producers. We also find that the parameters of current
expenditures for state and municipal governments are -1.28 and -2.61. Regarding the
composition of current expenditures for municipal and state government, the share of
expenditure on payroll corresponds to more than 55%.
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Table 2. Results a, b, d, d

Notes: a Dynamic balanced panel (26 states and Federal District), from 2004 to 2019. b Arellano and Bond's
(1991) efficient GMM estimate with fixed effects in the cross section and White's variance-covariance matrix in
the temporal dimension. c Instrument set: lagged dependent variable (dynamic) and the respective lagged
explanatory variables (level). d Respective p-values are reported in the brackets. * p-value<0.10. **
p-value<0.05. *** p-value<0.01.
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Table 3. Results (Robustness test due to outlier – DF) a, b, d, d

Notes: a Dynamic balanced panel (26 states), from 2004 to 2019. b Arellano and Bond's (1991) efficient GMM
estimate with fixed effects in the cross section and White's variance-covariance matrix in the temporal
dimension. c Instrument set: lagged dependent variable (dynamic) and the respective lagged explanatory
variables (level). d Respective p-values are reported in the brackets. * p-value<0.10. ** p-value<0.05. ***
p-value<0.01.
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In the second and third versions of the models used, we do not find a significant role of
credit for municipal or state governments, total or broken down into domestic and external.
The granting of resources via credit necessarily implies a short-term increase in debt, and the
excessive level of indebtedness may compromise growth, according to Reinhart and Rogoff
(2010). Therefore, a negative impact of the government credit could have been evidenced,
depending on the level of indebtedness, as reported by Matos and dos Santos (2020).
A potential weakness in the Arellano and Bond’s (1991) estimator was revealed in later
work by Arellano and Bover (1995) and Blundell and Bond (1998). The lagged levels are
often rather poor instruments for first differenced variables, especially if the variables are
close to a random walk. Their modification of the estimator includes lagged levels as well as
lagged differences. We deal with this topic, by performing two relevant tests.
First, as the dynamic panel data estimators are instrumental variables methods, it is
particularly important to evaluate the Sargan–Hansen test results when they are applied.
Another important diagnostic is the AR test for autocorrelation of the residuals. By
construction, the residuals of the differenced equation should possess serial correlation, but if
the assumption of serial independence in the original errors is warranted, the differenced
residuals should not exhibit significant AR(2) behavior.
As complementary results, we also report in Table 2 the results for Sargan–Hansen test for
the overall validity of the instruments by analyzing the sample of the moment conditions used
in the estimation process. We fail to reject the null hypothesis that such restrictions are valid
for all five models. Moreover, following Arellano and Bond’s (1991) test we fail to reject the
null hypotheses of no autocorrelation AR(1) of the error term for autoregressive process in the
first and third models, as well as no autocorrelation AR(2) for second model. While subject to
the usual caveats of cross-state instrumental variable regression – bias due to lagged
dependent variable, potentially weak instruments, weak tests of over identifying restrictions
and lack of instruments for other explanatory variables – our findings for all models suggest
that our main drivers are not driven by endogeneity, simultaneity or measurement biases.
In Table 3, we report the results for the same empirical exercise as a robustness test, and
the unique difference is taking into account only for 26 states, i.e., we exclude Federal
District, given that its GDP per capita is much higher, and there are not local governments.
Our main findings for the second model remain seemingly unchanged when we do not
consider Federal District, and the main difference is probably the change of the role of
municipal current government to GDP, from -2.61 to -1.84.
5. Conclusion
The succession of local or international crises capable of threatening the austerity of the
public accounts of the states has aroused an interesting and timely debate, and we find that
Bonomo et al. (2021) is a milestone on this recent discussion. They propose exploring the
relationship between fiscal rules and public investment in Brazil. They argue that low levels
of fiscal discipline have led to a small and shrinking share of public investment in GDP.
Moreover, they suggest that the only rules (at the state-level) that work are the National
Treasury CAPAG ratings that regulate loan guarantees by the federal government to
individual states, and that the interests driving real growth in personnel expenditures have
been dominant for the last three decades.
According to data used here, extracted from Annual Reports of Accounts of the Brazilian
states available at SICONFI/STN, over the period from 2004 to 2019 the real personnel
spending (in R$ 2019) aggregating all states went from R$ 239 billion to R$ 528 billion: a
real increase of 5.4% per year. In the same period, public investment by state governments
went from R$ 31 billion to R$ 34 billion: a real increase of 0.6%.
This debate is very important, as it helps in the decision of effective public policies that
manage to be efficient in stimulating public investment capable of completing markets,
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through ex ante, during and ex post evaluation studies. However, we miss a broader
discussion about the aggregate role of municipalities by state.
A relevant issue is the divergence between these two types of expenditure when we
compare states and municipal governments. First, we find a well-known cyclical behavior of
public investments, alternating the protagonist between local and state governments
depending on the election. Meanwhile, expenditures on personnel are linear and show
convergence characterized by an increasing value of the ratio spent on personnel of municipal
governments in relation to that of state governments. Once more, based on data used here,
over the period from 2004 to 2019 the real personnel spending (in R$ 2019) aggregating all
municipalities went from R$ 137 billion to R$ 352 billion: a real increase of 6.5% per year. In
the same period, public investment by municipalities went from R$ 34 billion to R$ 47
billion: a real increase of 2.1%.
When we add state and municipal governments, the real growth in personnel expenses is
5.8% and in investments 1.8% in the analyzed period. It is possible to infer that municipal
governments are being very important in determining this aggregate evolution of subnational
federative entities. However, the discussion about the balance of municipal public accounts
and its macroeconomic role has drawn less attention than it could. Based on our main
empirical findings on the role of municipal expenditures in cross-state GDP growth, we claim
that that municipal government spending should not be omitted from the analysis of the
impact of public spending on GDP. This implies not only in the use of municipal data in the
models, but in the proposition of public policies and specific fiscal rules for the local
governments. Moreover, we suggest a change in the conduct of external public accounts
courts in the sense of improve the insertion and extraction of fiscal data from the local
governments, with emphasis on their regularity and quality.
Finally, we believe that our innovation does not compete with or rival the extensive
literature on growth regressions, and we invite researchers who have proposed or applied such
theories to revisit cross-state growth and inequality by assuming this extended framework
based on the role of municipal governments.
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