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SUMMARY

The aim of this study is to test the hypothesis that more public spending, specifically spending 
on civil servants, leads to higher tax collection and greater economic growth. To this end, public 
data and a brief analysis of the characteristics of the municipalities with the smallest populations 
in the state of São Paulo will be used to apply an econometric regression model. The population 
quartile method is used, considering the first quartile to define a small municipality. The response 
of the estimated value of the allocation of this revenue to spending on civil servant salaries in 
these smallest municipalities is intended to assist in the fiscal management of the federated 
entity. In the end, it will draw an empirical conclusion as to whether the municipalities in 
question, when it comes to spending more on civil servants, have a different impact on economic 
growth than large municipalities and whether such conduct brings greater tax revenue to their 
daily dynamics for carrying out public policies.
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1. INTRODUCTION

Public management is the subject of debate in Brazil because of its complexity and the 

divergence of ideas. A recurring topic in this debate is the need to reduce government spending. 

“Few phrases have been repeated more often in Brazil over the last few decades than the old, 

worn-out jargon that ‘public spending must be reduced’.” (GIAMBIAGI; ALÈM, 2016, p. 34).

In view of this, this study aims to help municipal managers in small municipalities better 

understand the impact of their decisions. To this end, the study seeks to understand the correct 

approach in public administration in relation to how much spending on civil servants is indica-

ted and the effects of this spending on the economy, especially in small municipalities.

This idea stems from the notion of the importance of sub-national spheres of government, 

because, as GIAMBIAGI (2016, p. 336) points out, local governments that provide better pu-

blic services will attract a higher level of investment, generating more jobs and income.

It is well known that the basic idea being propagated today is that management that do-

esn’t save on public spending is reprehensible. The maxim is that reductions in the payment of 

compulsory expenses do not harm growth (BENÍCIO, 2015, p. 21-23). But is this conduct valid 

for small municipalities?

The point here is not to demonstrate the best course of action, but to point out that the 

shape of current institutions are ideas, and these can be refined and improved, as history has 

shown (JONES, 2000, p. 130).

First of all, it should be made clear that this is not an application of Wagner’s Law, but 

rather its inverse. It is known that Wagner’s Law includes the need to increase public spending 

as there is greater economic growth and tax collection (PRADO; SILVA, 2018, p. 2).

The paper therefore assesses the impact on economic growth of government spending on 

civil servants in small municipalities. It also examines the effect of this policy on tax collection. 

Therefore, the questions to be answered are: does greater public spending on municipal payroll 

lead to greater economic growth in small towns? And what is the effect on tax collection?

The municipalities in the state of São Paulo were used to respond. The base is made up of 

the 645 municipalities in the state of São Paulo, including the capital.

Despite the fact that personnel expenses are significant and that this can inhibit the budget 

for capital investment (HARADA, 2020, p. 105), it is expected that, for small municipalities, a 

different reality occurs when private investment increases, which is affected by the emotional 

factor of “love” for the city and not just the rational one. This is because, for small towns, the 
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town hall itself ends up being the main employer (SANTOLIN; JAYME JUNIOR; REIS, 2009, 

p. 901).

And this hypothesis is not without reason. As we can see, Giambiagi (2016, p.88) reports 

that from 1950 to 1973, total public employment grew from 1 million to more than 3.5 million 

and, during this period, the Brazilian economic growth rate was higher than the world rate with 

strong state participation in the economy:

It is therefore important to differentiate the reality of small municipalities from that of lar-

ge municipalities in order to understand economic growth and municipal tax collection (SAN-

TOS; MOTTA; FARIA, 2020, p. 14).

2. VARIABLES IN THE REGRESSION MODEL

With regard to the database, there is more than one platform to check on the estimated 

number of variables from the public budget (tax collection, transfers and personnel costs), but 

the authors chose to prioritize just one, namely Finbra (Siconfi of the National Treasury).

In the composition of the variables, we followed the line of literature in which productive 

government spending is analyzed for economic growth (COLBANO, 2015, p. 88), which is 

tested here by the rubric of public wage increases. It should be noted that, empirically, only the 

omission of a variable in the model that has no impact on economic growth, i.e. neutral, reveals 

that the estimated coefficient does in fact reflect the effect of the estimated variable. However, 

this conclusion is contested by some authors because, although this situation is desirable, the 

hypothesis of the neutrality of an omitted variable is unlikely in empirical terms. The point is 

that the estimated coefficients should be read as the effect of a particular fiscal variable on grow-

th, discounting the effect of the omitted variable (COLBANO, 2015, p. 90).

In other words, the omission of a non-neutral tax variable can lead to different results, 

but this should not be considered a lack of significance in the model, but rather a reflection of 

the different categories omitted (COLBANO, 2015, p. 91). This information is important when 

analyzing the results obtained.

In short, there is a wide range of results of fiscal policy on economic growth and this 

relationship depends on the characteristics of each economy and each period. However, some 

factors are relevant in the models: expenditure composition, tax structure and the government’s 

budget constraint.

Furthermore, there are different effects on product growth for different types of public 
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spending, depending on whether they boost the production function of companies or the utility 

function of consumers (COLBANO, 2015, p. 101). Thus, the model found is expected to reveal 

the distinct effect of the inserted variable (personnel spending) on economic growth, using the 

pattern of relevant variables: share of expenditure (personnel spending); tax structure (collec-

tion) and budget (relevant net revenues and investments).

Since we want to analyze the effects of variables on economic growth and tax collection, 

we will use the following variables, with explanations for some of them highlighted.

For economic growth: Y = Bo + B1*X1 + B2*X2 + B3*X3 + B4*X4 + B5*X5 + B6*X6 

+ B7*X7 + B8*X8 + B9*X9 + u (error term)

For tax collection: Y = Bo + B1*X1 + B2*X2 + B3*X3 + B4*X4 + B6*X6 + B7*X7 + 

B8*X8 + B9*X9 + u (error term)

Y = Growth in GDP at Factor Price or the variable X5 replaces Y to analyze effects on 

tax collection: the monetary value variables have been divided by GDP at factor price, as this 

idea aims to eliminate autocorrelation problems. Therefore, when interpreting any correlation 

with this variable, you can see how much influence it has on the denominator of this variable.

X1 = GDP factor price per capita (in log) = l_pibpercapita~: to avoid perfect collinea-

rity, log was used for the GDP per capita variable.

X2 = Investment per GDP at factor price = Investmentopo~: control variable.

X3 = Personnel Expenditure per GDP at Factor Price = Personnel Expenditure~: ac-

cording to a study by IPEA (CAVALCANTI et al, 2020, p. 12), the expenditure of municipali-

ties on personnel expenses has increased, however, most municipalities have the advantage of 

not having high expenditure on inactive workers because they follow the pension system of the 

General Regime (INSS). which relieves municipal public coffers. The survey reveals that, of 

the 5,568 municipalities, 3,444 opted for the General Regime.

X4 = Total Relevant Tax Revenue per GDP at Factor Price = TaxRevenue~: The data 

was transformed into indices on GDP, GDP at factor cost, i.e. without indirect taxes and subsi-
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dies.

The relevant Total Tax Revenue of a Municipality was considered to be the sum of cons-

titutional transfers (JARDIM, 2018, p. 89) - IPVA, ICMS, IPI, ITR and CIDE - and own col-

lection (IPTU, ISS and ITBI), revenues that make up the municipal public budget, which the 

authors consider to be more relevant and have less political bias with other entities.

A few points of note regarding these taxes. With regard to the IPVA, since most of the 

collection goes to the municipality where the vehicle is registered, this was considered an im-

portant variable component in the model. This is because 50% of the IPVA collection is appor-

tioned to the municipalities. To understand the importance of this transfer, using the municipa-

lity of Borá/SP as an example, in 2019, 44.3% of this amount of the municipal share of IPVA 

is made in the first months of the year (January to March), which reveals an important boost to 

the municipalities.

It is important to note that Finbra’s database is annual and some analyses may be more re-

levant on a monthly basis. For this reason, the São Paulo Department of Finance and Planning’s 

database is considered better, since it analyzes such revenue/revenues on a monthly basis.

As for the Rural Property Tax (ITR), although it is a federal responsibility, municipalities 

can choose to inspect and collect it. In this case, the federal government shares 100% of the 

tax revenue with the municipalities (SABBAG, 2012, p. 1096). For the sake of illustration, in 

2019, 10% of the national ITR collection is made in small municipalities. This ITR collection 

represents 0.01% of the municipal GDP for the whole of 2019.

But if we analyze each municipality individually, the city of Altair/SP, for example, whi-

ch, within the quartile of the smallest municipalities, is the one that collected the most ITR in 

2019, and has around 2% of its GDP from ITR collection and 6% of all its main tax collection. 

As a curiosity, the capital São Paulo also has strong ITR representation, representing the fourth 

city in the state that collects the most ITR, behind only Barretos/SP, Guaíra/SP and Araraquara/

SP.

Also, for ITR, until 2013, the budget headings did not identify the value of the municipal 

ITR itself, but only its share, while from 2013 onwards there is a differentiation between what is 

from the transfer of the share (50% transfer) and what is collected by the municipality (100%). 

However, it is understood that, despite the separation of the items, the amounts are totaled cor-

rectly.

With regard to income tax withheld at source (IRRF), the individual who earns income 

from the payment of a salary by the public authority has the municipal body withhold the tax 
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at source from the salary payment, making the paying body the tax collector. Thus, 100% of 

what is collected from these salaries ends up belonging to the municipality, under the terms of 

Article 158 of the Federal Constitution (BRASIL, 1988). Another part of income tax comes 

from constitutional transfers.

The municipality of Pontes Gestal/SP, which is at the bottom of the smallest municipali-

ties in the state of São Paulo, with 2,577 inhabitants, collected the most IRRF in 2019, repre-

senting 5% of all its relevant current revenue and 1.4% of its annual GDP. Coincidentally, it is 

one of those that spends the most on salaries and staff costs in terms of population, ranking 5th 

out of the 162 smallest municipalities in the state. By way of comparison, the capital São Paulo, 

with 12.2 million inhabitants, in the same year of 2019, had a 6% IRRF collection of its total 

relevant current revenue and 0.4% of its annual GDP.

In terms of total revenue, most of it is generated by government transfers and not by their 

own collection, with inland municipalities depending more on these transfers (GIAMBIAGI, 

2016, p. 357).

This component of current revenue in the budget of small municipalities reveals that, of 

all the transfer by the funds to the municipalities, 10% goes to small municipalities, i.e. 10% of 

everything that comes from the Fund goes to 162 of the 645 municipalities, or, in percentage 

terms, 10% goes to 25% of the municipalities in the state. The municipality that received the 

most in 2019 was Arapeí, which accounts for 79% of its relevant current revenue, as well as 

39% of its GDP.

X5 = Population Growth = GrowthPop~: control variable.

X6 = land area per population = Areaterritoria~: The size of the municipality could 

affect the model and the inverted demographic density causes less bias in the estimators.

X7 = distance from the capital in Km = DistanceCap~: In terms of location, we see that 

the São José do Rio Preto mesoregion concentrates around 30% of the small municipalities. 

As the mesoregions bring together municipalities in a geographical region with economic and 

social similarities and as the small municipalities are, on average, 342 km away from the capi-

tal by road, there could be a bias in the sample due to geographical concentration and clusters, 

which is why the use of a dummy variable is justified.
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X8 = small municipality dummie = small municipality dummie~: The Brazilian legal 

system does not define what a small municipality is. The institutions that could validate this 

division (IBGE, IPEA, among others) are also unclear about this concept.

The IBGE seems to divide between 7 size classes (i - up to 5,000 people; ii - from 5001 

to 10,000; iii - from 10001 to 20,000; iv - from 20001 to 50,000; v - from 50001 to 100,000; 

vi - from 100001 to 500,000; and vii - above 500,000) (IBGE, 2017, p. 15), but this was just a 

subjective criterion of the person responsible for the study analyzed.

Art. 63 of Complementary Law No. 101, of May 4, 2000, known as the Fiscal Responsi-

bility Law (BRASIL, 2000) also does not define or conceptualize what a small municipality is, 

but leads us to believe that there are 3 classes (up to 50 thousand people, between 50 and 100 

thousand, over 100 thousand).

We also have a division in the 1988 Federal Constitution itself in Article 29-A (BRASIL, 

1988), which also does not define what a small municipality is (up to 100,000; from 100 to 

300,000; from 300,001 to 500,000; from 500,001 to 3,000,000; from 3,000,001 to 8,000,000; 

and above 8,000,001).

Thus, a concept of the variable was created using quantiles. This is because both the mean 

and the population standard deviation are not adequate measures to differentiate this group of 

small municipalities due to the extreme values and the lack of data symmetry between all the 

cities (MORETTIN; BUSSAB, 2013, p. 43).

As the population of all municipalities was adopted, there will be no problem in defining 

the first quartile (ANDERSON; SWEENEY; WILLIAMS, 2019, p. 96-97) as the criterion for 

defining a small municipality, which is close to the IBGE study, thus validating this quartile as 

synonymous with small municipality.

The reason for using this variable is that this division makes it possible to assess the im-

pact of civil service in small municipalities, either by estimating it separately from other muni-

cipalities or by creating an interaction dummy.

Thus, of all the municipalities in the state of São Paulo (a total of 645), the first quartile 

(25%) is made up of 162 municipalities. As there is little variation in population over the period 

analyzed, in order to avoid several dummies, population data for 2019 was used as a reference. 

The first quartile includes a population of between 837 and 5,735 inhabitants.

One theoretical reason for differentiating a small municipality comes from the Solow mo-

del, where as not all countries have the same rates of investment and population growth or the 
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same technological levels, they cannot be expected to have the same steady state convergence 

(JONES, 2000, p. 57), which also applies to small municipalities.

X9 = small municipality interaction dummie with personnel costs = X9 * X3 =

Dummiedeintera~: interaction variable.

3. METHODOLOGY

With regard to the period, it was decided to use the years from 2004 to 2019 and discard 

the years when the COVID pandemic broke out, from 2020 onwards, so as not to skew the data 

and understanding that it is a limitation of the work to analyze the effects of COVID, which 

could therefore be a continuation of this study. Also, as there are growth rate variables and the 

year 2003 is given as a base, data from this year was discarded.

Regarding the database, some fields or years are not reported by the municipalities in their 

accounts and the reason for this was not sought, as it would be beyond the scope of the work. 

However, in order to avoid an unbalanced statistical panel, these gaps were corrected with the 

average value of previous periods. 

Gretl software version 2022a was used to estimate the models.

Regarding the best econometric model to adopt, two (2) academic articles on the subject 

were used as a basis.

In the first reference (SANTOLYN; JAYME JUNIOR; REIS, 2009, p. 910), he analyzes 

the impact of the Fiscal Responsibility Law on personnel spending in the municipalities of Mi-

nas Gerais and mentions the choice of using a dynamic panel and using all the covariates as en-

dogenous to the model, considering that the legislation imposes, in a way, a direct relationship 

between spending and revenue.

For the use of GMM, an augmented estimator is indicated to include both the variables 

in first difference and the original equations in levels. The estimate improves the precision and 

reduces finite sample bias (ARELLANO; BOVER apud SARGAN apud SANTOLYN; JAYME 

JUNIOR; REIS, 2009, p. 911).

The specification of the model is measured by the Sargan test, which validates the overi-

dentification restrictions in order to validate or not the exclusion of instruments (SANTOLYN; 

JAYME JUNIOR; REIS, 2009, p. 911).

The second literary reference analyzes the effects of human capital on economic growth 
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in Brazilian states. To this end, it understands that when a lagged dependent variable is used as 

an explanatory variable, this structure is called dynamic panel data and growth models, derived 

from Solow, are generally used with a dynamic panel and the System GMM technique (FER-

REIRA, 2018, p. 7).

It can be seen that the nature of economic growth and, by analogy, tax collection, is dy-

namic, that is, it tends to be correlated over time and the econometric model to be tested is: 

dynamic panel; GMM-system; 2-step estimation, 2 AR of the explained variable, asymptotic 

standard errors, DPD, collapsed instruments.

Given that we are looking for the best econometric model and, to this end, there is nothing 

better than making comparisons, we compared the use of grouped OLS, fixed effects and ran-

dom effects to identify which is more efficient and whether it brings the same result as GMM, 

which is indicated by the literary reference mentioned above.

When it comes to fixed effects, data from small municipalities was used separately in one 

model and data from other municipalities in the other model.

4. RESULTS OF ESTIMATES

4.1. Y = GDP growth as explained variable - GMM

GMM-system, two-steps, dynamic panel, DPD, asymptotic standard errors,

collapsed instruments, AR-2 
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Figure 1 - Gretl model 27

Source: Gretl software. Authors’ own elaboration.

For the GMM models, whether one-way or two-way, it can be seen from the Sargan test 

that the model is not well specified, rejecting the null hypothesis in both situations, i.e. the mo-

del would indicate that there is overidentification. However, it is very close to accepting the null 

hypothesis. Therefore, the model can be considered well specified (FERREIRA, 2018, p. 7-8).

When the Wald test is carried out, both for the joint variables and for the omission of time 

variables, the null hypothesis that they are null is denied, i.e. there are time effects in the model 

and the variables are relevant, and the inclusion of time dummies in the model is indicated.

For the estimator to be consistent, it is recommended to reject the null hypothesis for the 

first order, AR (1), and not reject the null hypothesis for the higher order, AR (2) (FERREIRA, 

2018, p. 8), which is what happens in the model presented.

The time lags show statistical significance of 1% in most years and a negative effect on 

the variables affecting economic growth, with only the fourth year being positive.
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4.2. Y = GDP growth as explained variable - random effects:

Figure 2 - Gretl Model 7

Source: Gretl software. Authors’ own elaboration

When the Wald test is carried out with the omission of time variables, the null hypothesis 

that these are null is denied, i.e. there are time effects in the model, and the bidirectional random 

effects model is the most appropriate among the MQOs presented, and this is due to the model 

presented above.

For the random effects models, whether one-way or two-way, it can be seen from the joint 

test of the designated regressors that it is a well-specified model, rejecting the null hypothesis in 

both situations, i.e. that the appropriate model would exclude one of the variables used. Thus, 

the variables are relevant.

The Breusch-Pagan test (Pooled MQO x Random Effects), whose null hypothesis is that 

MQO would be better than random effects, both for one-way and two-way.

At 1% significance, the null hypothesis would be rejected and OLS would be better, but 

at 5%, the random effect is more appropriate.

The Hausman test (Fixed Effects x Random Effects), whose null hypothesis is that ran-
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dom effects are better than fixed effects, for both one-way and two-way, shows that the null 

hypothesis is rejected and fixed effects are better than random effects.

The Durbin-Watson test measures autocorrelation in residuals from a regression analysis 

and a test value of 2.01 indicates that there is no autocorrelation.

Most of the temporary dummies have a statistical significance of 1%, and only from the 

fifteenth year onwards do they have a negative impact on the estimators of the variables in the 

model.

4.3. Y = GDP growth as explained variable - fixed effects for small municipalities:

Figure 3 - Gretl model 11

Source: Gretl software. Authors’ own elaboration.

When the Wald test is carried out with the omission of time variables, the null hypothesis 

that they are null is denied, i.e. there are time effects in the model, and the bidirectional one is 

the most appropriate among the fixed effects presented.

For the fixed-effects models, whether one-way or two-way, for Y = GDP growth, the 

joint test of the designated regressors is well specified, rejecting the null hypothesis in both 
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situations, i.e. that the appropriate model would exclude one of the variables used. Thus, the 

variables are relevant.

From the test to differentiate group intercepts, we can see that the null hypothesis is that 

the vertical intercepts of the model are equal, which would make the Grouped MQO model 

better than the fixed effects model. As we have rejected the null hypothesis, the best model is 

the fixed effects model.

The Durbin-Watson test measures autocorrelation in residuals from a regression analysis 

and a test value of 2.05 indicates that there is none. The LSDV R square indicates that 28% of 

the variables used explain the variation in the explained variable.

Most of the temporary dummies have a statistical significance of 1%, and only from the 

fifth year onwards do they have a negative impact on the estimators of the variables in the mo-

del.

4.4. Y = GDP growth as explained variable - fixed effects for municipalities, except

small ones:

Figure 4 - Gretl model 14
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Source: Gretl software. Authors’ own elaboration.

When the Wald test is carried out with the omission of time variables, the null hypothesis 

that they are null is denied, i.e. there are time effects in the model, and the bidirectional one is 

the most appropriate among the fixed effects presented.

For the fixed effects models, whether one-way or two-way, the joint test of the designated 

regressors showed that the model is well specified, rejecting the null hypothesis in both situa-

tions, i.e. that the appropriate model excludes one of the variables used. Thus, the variables are 

relevant.

The test to differentiate group intercepts shows that the null hypothesis is that the vertical 

intercepts of the model are equal, which would make the Grouped MQO model better than fixed 

effects. As we rejected the null hypothesis, the best model is fixed effects. Most of the tempo-

rary dummies have a statistical significance of 1%, with the highlight being that only from the 

fifth year onwards do they have a negative effect on the variables in the model.

The Durbin-Watson test measures autocorrelation in residuals from a regression analysis 

and a test value of 2.00 indicates that there is no autocorrelation. The LSDV R square indicates 

that 21% of the variables used explain the variation in the explained variable.

4.5. Y = GDP growth as explained variable - OLS
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Figure 5 – Gretl Model 21

Source: Gretl software. Authors’ own elaboration.

For MQO models with panel data, the pooled model is used and, whether one-way or 

two-way, the Ramsey test shows that it is well specified, rejecting the null hypothesis in both 

situations, i.e. the model rejects that the tested model is better than the original, which shows 

that the original is better.

The Jacque-Bera test, whose null hypothesis is that the residuals have a normal distribu-

tion, shows that the error residuals for both one-way and two-way OLS do not have a normal 

distribution.

White’s test showed that there is a tendency towards heteroscedasticity, so the solution is 

to use robust errors in the OLS analysis to integrate heteroscedasticity into the model. The null 

hypothesis of the test was that there is heteroscedasticity, both for the two-way and the one-way, 

which is why the analysis is done with robust errors.

When performing the Wald test with omission of time variables, the null hypothesis that 

these are null is denied, i.e. there are time effects in the model, and the two-way clustered MQO 

with robust errors is the most appropriate.

The R2 indicates that the variables used explain 7% of the variable explained.
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The Durbin-Watson test measures autocorrelation in residuals from a regression analysis 

and a test value of 2.05 indicates that there is no autocorrelation.

The F-test indicates that the entire explained part has no influence on the explained varia-

ble. As the null hypothesis of this test is rejected in the model, the variables used indicate that 

there is an influence on Y.

Most of the temporary dummies have a statistical significance of 1%, and only from the 

fifteenth year onwards do they have a negative impact on the estimators of the variables in the 

model.

4.6. Y = relevant tax revenue as explained variable - GMM

GMM-system, two-steps, dynamic panel, DPD, asymptotic standard errors,

collapsed instruments, AR-2

Figure 6 – Gretl model 24

Source: Gretl software. Authors’ own elaboration.

For GMM models, whether one-way or two-way, the Sargan test showed that it is not well 
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specified, rejecting the null hypothesis, i.e. the model indicates that there is overidentification 

(FERREIRA, 2018, p. 7).

When the Wald test is carried out, both for the joint variables and for the omission of time 

variables, the null hypothesis that they are null is denied, i.e. there are time effects in the model 

and the variables are relevant, and the inclusion of time dummies in the model is indicated.

The time lags show statistical significance of 1% in all the years and a positive impact on 

the variables that affect the total relevant tax revenue, with an increase in the last 2 years of the 

period.

For the estimator to be consistent, it is recommended to reject the null hypothesis for the 

first order, AR (1), and not reject the null hypothesis for the higher order, AR (2) (FERREIRA, 

2018, p. 8), which is not the case in the model presented, as none is rejected.

4.7. Y = relevant tax revenue as explained variable - random effects

Figure 7 – Gretl Model 22

Source: Gretl software. Authors’ own elaboration.
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For the random effects models, whether one-way or two-way, it can be seen from the joint 

test of the designated regressors that it is well specified, rejecting the null hypothesis in both 

situations, i.e. that the appropriate model excludes one of the variables used. Thus, the variables 

are relevant.

The Breusch-Pagan test (Pooled MQO x Random Effects), whose null hypothesis is that 

MQO would be better than random effects, both for one-way and two-way, shows that the null 

hypothesis is rejected and, in this case, random effects would be better.

The Hausman test (Fixed Effects x Random Effects), whose null hypothesis is that ran-

dom effects are better than fixed effects, for both one-way and two-way, shows that the null 

hypothesis is rejected and fixed effects are better than random effects.

When the Wald test with omission of time variables is carried out, the null hypothesis that 

these are null is denied, i.e. there are time effects in the model, and two-way random effects are 

the most appropriate.

The time dummies were statistically significant at 1% in all the years, positively affecting 

the variables in the model.

The Durbin-Watson test measures autocorrelation in residuals from a regression analysis 

and the test value of 1.83 indicates that there is almost no autocorrelation.

4.8. Y = relevant tax revenue as explained variable - fixed effects for small

municipalities
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Figure 8 – Gretl model 25

Source: Gretl software. Authors’ own elaboration.

For the fixed effects models, whether one-way or two-way, the joint test of the designated 

regressors is well specified, rejecting the null hypothesis in both situations, i.e. that the appro-

priate model excludes one of the variables used. Thus, the variables are relevant.

The test to differentiate group intercepts shows that the null hypothesis is that the vertical 

intercepts of the model are equal, which would make the Grouped MQO model better than fixed 

effects. As we rejected the null hypothesis, the best model is fixed effects.

When the Wald test with omission of time variables is carried out, the null hypothesis that 

these are null is denied, i.e. there are time effects in the model, and two-way random effects are 

the most appropriate.

The temporary dummies have a statistical significance of 1% in all periods with a positive 

impact on the estimators of the variables in the model.

The Durbin-Watson test measures autocorrelation in residuals from a regression analysis 

and a test value of 1.01 indicates that there is positive autocorrelation. The LSDV R square in-

dicates that 99.63% of the variables used explain the variation in the explained variable.
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4.9. Y = relevant tax revenue as explained variable - fixed effects for municipalities

except small ones

Figure 9 – Gretl model 28

Source: Gretl software. Authors’ own elaboration.

For the fixed-effects models, whether one-way or two-way, the joint test of the designated 

regressors showed that it is well specified, rejecting the null hypothesis in both situations, i.e. 

that the appropriate model excludes one of the variables used. Thus, the variables are relevant.

The test to differentiate group intercepts shows that the null hypothesis is that the vertical 

intercepts of the model are equal, which would make the Grouped MQO model better than fixed 

effects. Since we rejected the null hypothesis, the best model is fixed effects. When performing 

the Wald test with omitted time variables, we see that the null hypothesis of these being null is 

denied, i.e. there are time effects in the model, with the effects being bidirectional randomiza-

tion is the most suitable.

The time dummies are statistically significant at 1% in all years, except the second year, 

and have a positive effect on the variables in the model.
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The Durbin-Watson test measures autocorrelation in residuals from a regression analysis. 

The test value of 1.96 indicates that there is almost no autocorrelation. The LSDV R square 

indicates that 65.02% of the variables used explain the variation in the explained variable.

4.10. Y = relevant tax revenue as explained variable - OLS

Figure 10 – Gretl Model 18

Source: Gretl software. Authors’ own elaboration.

When the Wald test is carried out with the omission of time variables in the model, the 

null hypothesis that they are null is denied, i.e. there are time effects in the model, and the two-

-way pooled MQO is the most appropriate.

For the pooled variable OLS models, whether one-way or two-way, the Ramsey test 

shows that it is well specified, rejecting the null hypothesis in both situations, i.e. the model 

rejects that the tested model is better than the original, which shows that the original is better.

The Jacque-Bera test, whose null hypothesis is that the residuals have a normal distribu-

tion, shows that the error residuals for both one-way and two-way OLS have a normal distri-



24

bution.

According to White’s test, the null hypothesis of the test is that there is no heteroscedas-

ticity, both for the two-way and one-way tests, which is why no analysis is carried out with 

robust errors.

The time dummies are statistically significant at 1% in all years, except the second year, 

and have a positive effect on the variables in the model.

The R2 indicates that the variables used explain only 96.35% of the variable explained.

The Durbin-Watson test measures autocorrelation in residuals from a regression analysis 

and the test value of 1.32 indicates that there is almost no autocorrelation.

The F test indicates that the entire explained part has no influence on the explained varia-

ble. As the null hypothesis of the model is rejected, the variables used influence the Y adopted.

4.11. Summary of results

Table 1 – Summary spreadsheet of estimates with Y = GDP growth
Statistical significance: 1% = ***; 5% = ** and 10% = *

variable GMM
fixed effects
small mu-
nicipalities

fixed effects
other mu-
nicipalities

random
effects OLS

GDP factor price per
capita (in log)

0,1175*** 0,4407*** 0,4479*** 0,0806*** 0,0806***

Investment by GDP Price factors -0,2525 0,2667 -0,7356** 0,0765 0,0765
Personnel costs per GDP factor price -0,2760 0,1479 -0,3569* 0,1694** 0,1694**
Relevant Total Tax Revenue per GDP 
Factor price

-0,3548* -0,1704 -0,0212 -0,1672** -0,1672**

Population growth 0,2239*** 0,2430** 0,2987*** 0,2847*** 0,2847***
territorial area by population 0,4531** -2,1701** -4,2144*** 0,1524* 0,1524*
distance from the capital in Km 0 not appli-

cable
not appli-
cable

0 0

small town dummie 0,1292*** not appli-
cable

not appli-
cable

0,0377*** 0,0377***

small municipality interaction dummie * 
personnel costs = X9*X3

-0,5159 not appli-
cable

not appli-
cable

-0,1995** -0,1995**

time dummies

not appli-
cable

positive 
only for the 
next 3 years 
and then 
negative

positive 
only for the
next 3 years
and then
negative

positive 
for 14 
years 
and then 
negative

positive 
for 15 
years and
then nega-
tive

lag

Negati-
ve, only 
positive in 
the fourth 
year

not appli-
cable

not appli-
cable

not appli-
cable

not appli-
cable
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Source: Authors’ own elaboration

Table 2 – Summary spreadsheet of estimates with Y = tax collection
Statistical significance: 1% = ***; 5% = ** and 10% = *

variable GMM
fixed effects 
small mu-
nicipalities

fixed effects 
other mu-
nicipalities

random 
effects OLS

GDP factor price per capita (in log) 0,0184*** -0,0546*** -0,0322*** 0,0200*** -0,0106***
Investment per GDP Factor price 0,3554*** 0,2918*** 0,3076*** 0,4145*** 0,5631***
Personnel costs per GDP factor price 0,8000*** 1,0401*** 0,8641*** 1,0264*** 1,0130***
Population growth -0,0020 0,0022 -0,0179 0,0023 0,0267***
territorial area by population 0,3441*** 0,7567*** 0,5063*** 0,2554*** 0,2376***
distance from the capital in Km 0 not appli-

cable
not appli-
cable

0 0

small town dummie -0,0194*** not appli-
cable

not appli-
cable

0,0221*** 0,0033**

small municipality interaction dummie * 
personnel costs = X9*X3

0,5107*** not appli-
cable

not appli-
cable

0,1349*** 0,3117***

time dummies not appli-
cable

positive positive positive positive

lag positive not appli-
cable

not appli-
cable

not appli-
cable

not appli-
cable

Source: Authors’ own elaboration.

5. FINAL CONSIDERATIONS

As we have seen, depending on the model used, the estimators will differ and in some 

cases even the sign of the correlation will change.

In principle, the GMM model would be the best one to adopt, based on the references in 

the literature. However, the fixed and random effects and OLS models were also consistent and 

there is a slight chance of overidentification in the GMM models presented, which is why the 

fixed effects models, run separately for the small municipality base and the large municipality 

base, were better defined by the comparative method between these models. However, the sce-

nario of all the estimators in the different models adopted would help to adopt interpretations 

and administrative measures on the results.

Based on this, if we look at the civil service expenditure variable for the fixed effects 

model for small municipalities, we see that, as a small municipality, each public expenditure on 

personnel has a positive effect on the economic growth of a small municipality, although this 

variable does not have statistical significance. However, the time dummies show positive varia-
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bility up to the fourth year and statistical significance in the third (1%) and fourth (5%) years, 

which may reveal a positive effect of public spending on personnel up to the fourth year. When 

we look at the GMM model, weighting the

In this last model, and with a significance level of 1%, we see that a small municipality 

represents a positive correction in the general economic growth of municipalities. On the other 

hand, still in the GMM model, the interaction dummy would reveal that public spending would 

not be the explanatory factor for this because it is negative, however, it also has no statistical 

significance. Similarly, in this last model, in the fourth year there is a positive variation to be 

added to the coefficients of the variables.

It can be seen that the time dummies in the fixed-effect model indicate that there is a 

good positive relationship between spending more on civil servants in the first 5 years for small 

municipalities, but that after that, it negatively affects economic growth. Therefore, models 

without permanent civil service exams, aimed at temporary contracts, can be better controlled 

by municipalities in monitoring this growth and it is recommended to re-analyze them after 5 

years.

In the random model and MQO, both show the same correlation values and signs for the 

small municipality dummy (0.0377 with significance at 1% and 5%, respectively) and the in-

teraction dummy (-0.1995 with significance at 5% and 10%, respectively) and personnel costs 

(0. 1694 with significance at 5% in both),1694 with significance of 5% in both), which may 

indicate, especially by analyzing the time dummies, that over the years, for at least 14 years, 

the tendency is for the interaction dummie to continue to have a negative impact on growth, but 

with a lesser impact as the years go by.

As for the other variables, all the models used did not show that a municipality’s distance 

from the capital affects its economic growth. On the other hand, the fact that the population is 

growing has a more positive effect in large municipalities than in small municipalities, and with 

statistical significance in all the models, perhaps explained by the multiplier effect of a more 

populous area than in a small municipality.

The same is true for an increase in the variable GDP at factor prices per capita (in log), 

where the effect is greater in a large municipality.

As for the land area per population (population density) variable, in all the models it had a 

positive effect on economic growth, except for the fixed effects model, which had a high nega-

tive correlation with statistical significance. This may suggest that highly populated areas lead 

to lower economic growth. However, the negative effect in a small municipality is almost half 
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that of a negative effect in a large municipality.

As for the explained variable tax revenue, we see that only the population growth variable 

is not statistically significant.

Furthermore, the increase in spending on civil servants has a positive effect on the in-

crease in municipal tax collection in any of the models presented, with a difference, at least in 

the GMM and fixed effects model, that is greater in small municipalities than in large ones, i.e. 

spending more on civil servants in a small municipality tends to have a greater positive effect 

than the same expenditure in a large municipality in terms of the result of the increase in tax 

collection.

As for the other variables, we can see that having a lot of uninhabited land is not recom-

mended if the municipality’s intention is to increase tax collection. In small municipalities, as 

can be seen from the analysis of the fixed effects model, tax collection is higher than in large 

municipalities when the population density variable is increased.

Distance, as in the analysis of economic growth, also did not prove to be a relevant varia-

ble in the model.

The control variable, GDP per capita (log), shows that economic growth increases more 

as GDP per capita increases, but this relationship is inverse and negative for tax collection. This 

could indicate greater tax planning in line with greater wealth in the economy, a greater exodus 

of residents, more savings by families who avoid consumption and tax collections on trade, 

among other possible explanations. These correlations are slightly different between small and 

large municipalities, with small municipalities faring worse in this respect.

Well then, the work had the relevant role of consolidating what is understood to be rele-

vant in a municipality’s budget and which depends only, or largely, on its efforts to improve, 

given that some changes in these adopted variables depend on changes in the Constitution, whi-

ch presents strong rigidity for its alteration and inhibits a frustration in a municipal economic 

project.

As another consequence of the work, it also consolidated a concept of what a small mu-

nicipality is in Brazil and a methodological way of arriving at a sample base in this sense (first 

quartile).

It is hoped that other sequential studies can emerge with databases from other states or 

corrections to the authors’ analyses, or even a theoretical renewal of the general concept of what 

efficient spending in public management would be for small municipalities in order to achieve 

greater economic growth, as well as being useful for legislative adaptations governing the sub-
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ject, such as the fiscal responsibility law.

Finally, the research reveals that, regardless of the model adopted, there are different 

statistics between a small municipality and a large municipality and they should be treated dif-

ferently in macroeconomic calculations with the help of the small municipality concept adopted 

in the work. The fact that spending on civil servants is affected differently in a small munici-

pality than in a large municipality is notorious, but it is inconclusive as to whether this is a 

determining variable for the economic growth of a small municipality, but, on the other hand, it 

proved to be an important variable for increasing municipal tax collection.
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