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Abstract · Resumo

This paper documents empirical evidence on price-effect caused by lump-
sum grants for local governments in Brazil between 2006 to 2010. Dahlby
(2011) demonstrates theoretically that lump-sum grants can reduce the
cost of public goods provision (price-effect), in addition to the traditional
income effect. Our contributions are threefold. First we estimated semi-
elasticity of the effects of tax rate changes on tax base (−0.016). Second, we
calculate the MCF of the local tax imposed on the supply of services (ISS)
for Brazilian municipalities (average of 0.04). Finally, we estimate the price-
effect estimation for ISS tax. Our results suggests that for the entire sample,
that an increase in R$ 1.00 in per capita unconditional transfers reduces
the local price effect (MCF) around 0.07%, but this result is not consistently
estimated across all subsamples.

Abstract · Resumo

Este documento documenta evidências empíricas sobre o efeito-preço
causado por subsídios de montante fixo para governos locais no Brasil
entre 2006 e 2010. Dahlby (2011) demonstra teoricamente que subsídios
de quantia fixa podem reduzir o custo da provisão de bens públicos (efeito-
preço), além do tradicional efeito renda. Nossas contribuições são triplas.
Primeiro, estimamos a semi-elasticidade dos efeitos das alterações nas
alíquotas de impostos na base de cálculo (0,016). Segundo, calculamos
o MCF do imposto local imposto sobre a prestação de serviços (ISS) para os
municípios brasileiros (média de 0,04). Finalmente, estimamos a estimativa
de preço-efeito para o imposto ISS. Nossos resultados sugerem que, para
toda a amostra, um aumento de R$ 1,00 nas transferências incondicionais
per capita reduz o efeito de preço local (MCF) em torno de 0,07%, mas esse
resultado não é consistentemente estimado em todas as subamostras.

1. Introduction

An important topic in the Public Finance literature is the discussion about the cost of raising
additional resources from private sector to fund public provision. As discussed in the tax
burden literature, in a true non-distortionary tax system, tax revenue is distributed directly
from the private to the public sector, in such a manner that the income loss for the private
sector is equivalent to the income earning for the public sector (Hakonsen, 1998). In this
scenario, the marginal dead weight loss from taxation is null.

In a different formulation, Dahlby (2011), following Hamilton (1986), approaches tax
burden in a model in which local governments are financed by distortive taxes. Under this
scenario, the marginal loss caused to society by a tax rate increase is captured by the idea of
marginal cost of public fund (MCF). The MCF can be stated as the ratio between the social
marginal value of a monetary unit (i.e. $1 Real) raised by the government and its counterpart
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in the private sector (the social marginal value of a monetary unit in the private sector).
According to Jacobs (2018), the MCF is a measure of the scarcity of the public resouces in
society.

In fact, the MCF aims to measure the distortion in the allocation of resources in an
economy resulting from a response to a non lump-sum tax, such as the labor supply,
consumption, and investment decisions. Beyond tax distortion, additional resources from
intergovernamental grants can also affect the cost of public funds. In the Dahlby’s (2011)
model, lump-sum intergovernmental grants have both an income effect, which is widely
reported in the “flypaper” literature (Gramlich, 1977; Fisher, 1982; Wyckoff, 1991; Inman,
2008), and a price effect. The mechanism that such price-effect works is via a decrease in
the marginal cost of public fund.

This price effect refers to the situation in which additional resources from intergover-
namental grants can impact negatively the local cost of public provision, as it allows the
local government to decrease the tax rate and still to maintain the same level of public goods.
Following this debate, the main objective of this paper is to estimate the price-effect in
lump-sum grants using data from 5,173 Brazilian municipalities between 2006 and 2012
(seven years sample). In this article we (i) estimate the effects of tax rate changes on tax base
(number of fims); (ii) calculate the MCF of the local business tax imposed on the supply of
services for Brazilian municipalities; and (iii) estimate the effect of grants on the estimated
MCF.

The fiscal federalism literature has provided considerable attention to the intergovern-
mental grants schemes, which are important tools for correcting fiscal imbalances caused by
disequilibrium of taxation sources between government levels and by differences in local
fiscal need.

Lump-sum grants seem to stimulate more the local public spending than increases in
local private income, reinforcing the expression “money sticks where it hits”. The idea is that
the revenues raised by the public sector remains in that sector. Hines and Thaler (1995)
charactherize as an anomaly the larger propensity of grants to increase public spending
compared to private income resources and there seems to havemany theoretical explanations
for that.1 More related to our work, Hamilton (1986) claims that the flypaper effect might
be due to tax distortion, which is captured by the deadweight loss of taxation (Hakonsen,
1998), as also by the difference between income and grants effects.

This issue is further explored in Dahlby (2011) that argues that grants can reduce the
cost of taxation for local governments through a change in the MCF. In particular, the author
shows that lump-sum grants allow the recipient government to reduce its tax rate, which in
turn, decreases the MCF in order to keep the same level of public service. Whether local
MCFs are larger than national average counterpart, additional resources from grants could
increase consumer welfare. According to Browning (1987) tax-response can produce very
disperse estimates (1% increase of a particular tax can trigger a marginal loss in well-being
between 9.9 and 300%).2

1For a detailed survey, see Inman (2008) and Gamkhar and Shah (2007). For Brazil, Siqueira, Nogueira, Souza,
and Carvalho (2010) found 0.002 to 2.2 using 27 groups of goods. Lanzer and Porto (2011) estimated the MCF
for the whole Brazilian tax system in between 1.167 and 1.173. See also Cossio (2002) and Cossio and Carvalho
(2001).
2Recently Auriol and Warlters (2012) estimated a mean MCF of 1.21 for 38 African countries using a general
equilibrium model, finding that taxes on production factors have higher MCFs than do taxes on imports and
domestic goods.
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As discussed in Dahlby (2011, p.309), Brazil offers a interesting case to discuss the
flypaper effect as also the cost of public fund as the Brazilian system of intergovernmental
grants is broad; it accounts for 12% of gross domestic product (GDP) and it corresponds
about 70% of local revenue streams in 2008. Thus, it is relevant to use Brazilian data in order
to provide empirical evidence of the price-effect of transfers.

Overall, our main results indicate that the tax base (number of firms) reacts negatively
to a local tax rate increase. Moreover, we find limited evidence that grants pushes down the
marginal cost of public fund. Interestingly, our results suggest that this price effect seems
greater for larger cities. We argue that this finding is associated to greater distortionary
taxation found in largermunicipalities. Considering the entire sample, our estimates suggests
that an increase in R$ 1.00 in per capita unconditional transfers reduces the local price effect
(MCF) around 0.00003 (0.07% of the average MCF).

In addition to this introduction, this paper is organized in four sections. Section 2
presents a modified version of Dahlby’s (2011) model that allows to compare the price
effect of grants to the price effect of income. Additionally, section 3 describes the empirical
approach and the data used. Section 4 discusses our main findings. Finally, section 5
concludes the paper.

2. Theoretical background
2.1 Marginal Cost od Public Finance (MCF) Model

In this section, in order to develop an empirical approach to obtain the price effect of
unconditional grants, we explore Dahlby’s (2011) model of Marginal Cost of Public Funds
(MCF). First, we assume that all local governments have a homogeneous, fixed population
that may be represented by a single agent. The local government is in charge of choosing a
tax rate 𝜏 that affects the tax base, 𝐵, and the amount of public services provided, 𝑔, at a
constant production cost per capita 𝑐. The local government receives a lump-sum transfer
𝑇. Therefore, the government’s budget constraint follows 𝜏𝐵 + 𝑇 = 𝑐𝑔.

The utility of the representative resident is 𝑈 = 𝑢(𝑥, 𝐵) + 𝑤(𝑔), where 𝑥 is the private
consumption of goods (price equal to 1), 𝑢(⋅) is a quasi-concave function, 𝑤′ > 0, and
𝑤″ < 0. In our case, the tax base (𝐵) depends only on the local tax rate, 𝜏. Thus, it follows
𝐵 = 𝐵(𝜏). Dahlby (2011, equation (1), p.307) derives MCF as

MCF𝜏𝑖 =
𝐵𝑖
d𝑅
d𝜏𝑖

=
𝐵𝑖

𝐵𝑖 + 𝜏𝑖
d𝐵𝑖
d𝜏𝑖

= 1
1 + 𝜏𝑖𝜂

, (1)

where 𝜂 = 𝜕 ln𝐵
𝜕𝜏 < 0 is the elasticity of the tax base with respect to the tax rate and 𝑅 stands

for local tax revenue. Because of tax avoidance by firms, it is expected a negative association
(elasticity) between the tax base and the tax rate, captured by the term 𝜂. Equation (1)
indicates that the MCF is a measurement that reflects the cost of a tax rate increase in terms
of tax revenue, or equivalently, how much it costs to obtain an additional R$ 1 in terms of tax
revenue. For example, if the tax base is not affected by the increase in tax rate (i.e., 𝜂 = 0),
then an increase in the tax rate reflects the same measurement in tax revenue. However, it is
expected that the tax base shrinks with a tax rate increase (as we expect that 𝜂 < 0), which
leads to MCF greater than one (MCF > 1).3

3Furthermore, the municipalities are assumed to be in the increasing segment of the Laffer Curve, i.e.,1+𝜏𝑖𝜂 > 0.
It can be shown that MCF is increasing with respect to tax rate under some conditions.
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Assuming that local government intends to maximize the well-being of the residents, the
provision of public goods goes up to the point at which the marginal benefit of public goods
equals the effective price, 𝑃 ; e.g., 𝑃 ≡ MCF ⋅ 𝑐, where 𝑐 is the constant cost of provision
of the public good per capita. If this government receives a lump-sum grants, 𝑇 from the
central government, the provision of public goods could increase and the tax rate might
decrease. Then, the MCF decreases because tax rate has decreased, which in turn, allows
for a reduction in the effective price of providing the public good. Deriving the effective
price in relation to 𝑇 and keeping 𝑔 constant ( 𝜕𝜏𝑖

𝜕𝑇 = −𝐵−1MCF ), the effect of an increase in
grants to the relative price effect to may be expressed as

𝜕𝑃
𝜕𝑇

= 𝜕𝑃
𝜕𝜏

𝜕𝜏
𝜕𝑇

=
𝑐𝜂

(1 + 𝜏𝜂)3
1 + 𝐸

𝐵
, (2)

where 𝐸 = (
d𝜂𝑖
d𝜏𝑖 )(

𝜏𝑖
𝜂𝑖 )

, which corresponds to the change of the elasticity of the tax base in
relation to the tax rate. If the local government is financed with lump-sum taxes we have
MCF = 1. If 𝐸 = −1, then there would be no price effect for lump-sum grants. Supposing
that MCF > 1 and 𝐸 > −1, a lump-sum grant presents a greater price effect compared to
the ratio between the lump-sum grant over the local tax revenue, as well as that of the local
MCF.

To find the expression that reflects the relationship between those two forms of variation
in the price-effect (grants and income), we first have to completely differentiate the budget
constraint, while keeping 𝑔 constant, then one has to derive 𝑃 with respect to 𝑌 and to 𝜏.
After some algebra, one can find the price effect of income as indicated in function

𝜕𝑃
𝜕𝑌

=
𝑐𝜂

(1 + 𝜏𝜂)3
1 + 𝐸

𝐵
𝐵𝑦𝜏. (3)

Function (3) represents the change in the price of the public good resulting from the
variation in income.4 Comparing the price-effects of income (3) to its counterpart of the
grants’ function (2), we have:

𝜕𝑃
𝜕𝑇

=
𝑐𝜂

(1 + 𝜏𝜂)3
1 + 𝐸

𝐵
= 𝜕𝑃

𝜕𝑌
1

𝜏𝐵𝑦
. (4)

Equation (4) shows that if 1 > 𝜏𝐵𝑦 > 0, one has 𝜕𝑃
𝜕𝜏 > 𝜕𝑃

𝜕𝑌 . This means that intergovern-
mental grants have a greater ability compared income to decrease the effective price of the
public good. Thus, we should expect a negative relantionship between grants and MCF. To
summarize, in our empirical approach, we investigate two main hyphothesis derived from
our analytical framework: i) if the the association between tax rate and tax base is negative
or not; ii) if the effect of grants in MCF is also negative and its magnitude. Next, we related
the MCF model with Brazilian institutional framework.

4For example, if we consider 𝑐 = 1, 𝐸 = 0 (i.e., there is no variation in the elasticity of the tax base), 𝐵 = 100,
and 𝑡 = 1.01 (tax rate of 1%), one has a price effect resulting from the grants that is equal to −0.00017 and a
price effect of income equal to −0.0000002, less (in magnitude) because the price effect of income is multiplied
by the variation in the tax base in relation to income (0.001).
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2.2 Local tax revenues and unconditional transfers in Brazil

Regarding local tax revenues, the tax on business services (ISS) is the main source of public
funding. This tax is collect over services acivities (excluding any type of manufactured
activity) as small retail stores, hairdressers, repair services, restaurants, financial and educa-
tional services. The statutory business tax rate ranges from 2% to 5%.5 Some sectors are tax
exempt. Additionally, municipalities also obtain resources from local property tax (IPTU,
in Portuguese). However, statutory tax rate in property tax in Brazil are historically low.
In fact, average tax rate is less than 2% and most households live in areas or houses that
are tax free.6 According to Carvalho (2006), only 30% of the households collect property
tax and property tax revenues represents only approximatelly 0.5% from Gross Domestic
Product (GDP). In our sample, the local business tax revenues represent on average twice
the revenue collected in local property tax. Thus, it is appropriate to consider the business
tax as the main source of local tax revenue and source of potential distortionary taxation.

Regarding intergovernamental grants, municipalities obtain resources from States and
from the Federation. Each State return approximatelly from 20% to 25% of the Valeu Added
Tax (VAT) and of the Vehicle Tax revenue to the locality where the tax was collected.7
However, it is noteworthy to clarify that the main source of revenues for local governments
in Brazil are unconditional grants. Table 1 shows that meanwhile intergovernmental grants
from the Municipalities Participation Fund (FPM, in Portuguese) accounts for on average
60% of total revenue resources, local tax revenue corresponds on average to only 20% of
fiscal resources for municipal jurisdictions. Because of this large share in municipalities’
budgets, it is important to comprehend the effect of unconditional grants on the MCF.

Finally, it is important to remind that very small firms in Brazil collect tax in a differenti-
ated regime. In the “Simples Nacional” tax regime, firms collect local, State and National tax

Table 1. Fiscal variables by populational ranges – per capita in 2010 R$.

Tax Revenue

Population Range Unconditional Grant (FPM) ISS IPTU State Grant GDP Nº Munic.

up to 5 k (thous.) 1,367.5 44.1 10.4 567.4 11,918 1,178
> 5 to 10 k 630.8 42.8 14.1 404.6 10,873 1,172
> 10 to 25 k 473.0 41.0 16.9 319.4 10,299 1,612
> 25 to 50 k 343.8 59.0 30.1 322.1 12,305 650
> 50 to 250 k 245.2 89.7 48.8 359.8 15,483 466
> 250 k 132.8 156.7 97.6 410.2 20,873 95

Note: Number of observations is 36,211.

5It follows Lei Complementar 116/2003 and Emenda Constitucional 37/2002.
6See Carvalho (2006) for a comprehensive discussion in Portuguese.
7There are two other additional types of intergovernmental transfers: Federal Support for Education Fund
(FUNDEB, in Portuguese), and Federal Support for Health System (SUS, in Portuguese). Together, those grants
account for on average approximatelly 10% of municipalities revenue resources. However, as opposed to FPM
grants, they are denominated matching grant transfers as they produce different allocative effects because they
impose a counterpart spending for local governments. Because of that, we do not include those grants in our
analysis.



484 Rev. Bras. de Econ. Vol. 72, No. 4 (Out–Dez 2018)

in a unified way.8 The implication of this tax regime for this paper is that is that a share of the
business tax revenue, mostly in small cities, is collect in this special tax regime. On average,
around 33% of the tax collect in the “Simples” regime was redistributed to municipalities as
local business tax. In ourmethodological approach, we try to circumvent this issue including
a variable to control for fiscal capacity (see section 3.3). It is important to note that the
“Simples” has reached more economic activities and firms after 2014 (as a consequence of
Lei Complementar 147/2014), and because of that our sample should be less affected by this
tax regime.

An important characteristic of FPM transfers is that it follows exogenous criteria based
on populations cutoffs. Excluding the 27 State capitals and some large cities, munici-
palities which follows different distributive rules (based on both population and income
inverse rules), municipalities with less than 142 thousands inhabitants receive FPM different
amounts based only on populational ranges. Those ranges are on Table A-1 in Appendix.
What makes this interesting for our methodological approach is that it allow us to explore
this legal framework in a regression discontinuity design9 as discussed in further detail in
the next section.

3. Methodology
3.1 Empirical strategy

As discussed by Dahlby (2008), there are several methodologies to calculate the MCF. The
method we follow consists of estimating the sensitivity of the tax base in relation to the tax
rate as in equation (1).10 Thus, the parameter of interest is the sensivity of the tax base to tax
rates as depicted in function (5):

log𝐵𝑖,𝑡 = 𝛼𝑖 + 𝜂𝜏𝑖𝑡 + 𝜋𝑋𝑖𝑡 + dtime𝑡 + municipalities + 𝜉𝑖, (5)

where 𝐵𝑖,𝑡 is the tax base of municipality 𝑖 at time 𝑡; 𝜏 corresponds to the tax rate; 𝜉 is a
vector of control variables; and dtime are time dummies. Therefore, the coefficient of the
tax rate in this regression is the semi-elasticity of the tax base in relation to the tax rate (𝜂).
From our analytical discussion in section 2, we expect a negative coefficient for 𝜂 as a tax
rate increase should present a negative effect on tax base.

The next step is to identify whether the increase in grants and income acts to reduce the
municipal MCF according to the equation below:

MCF𝑖𝑡 = 𝛼𝑖 + 𝛽 grants𝑖𝑡 + 𝛾𝑌𝑖𝑡 + 𝜌𝑋𝑖𝑡 + dtime𝑡 + municipalities + 𝑢𝑖𝑡, (6)

where MCF𝑖𝑡 corresponds to MCF of municipality 𝑖 at time 𝑇; grants𝑖𝑡 is the transfers
received by the municipalities; 𝑌 captures exogenous income; and 𝑋 includes the same
vector of control variables used in equation (5). Regarding our empirical approach, since

8It follows Lei Complementar number 123/06 and Lei Complementar 155 (2016). For example, in year 2010
firms were shared in 20 different groups according their total revenue. Statutory tax rate varied from 4.5% to
16.85%.

9We should note that this fact has being previously explored by and Brollo and Nannicini (2012) in a regression
discontinuity design (RDD).

10There is a large literature on the determination of the response of the tax base in relation to a tax variation.
Gruber and Saez (2002) perform this estimation for the USA, and Mintz and Smart (2004) do so for Canada.
Dahlby (2008) provides a good review of the topic and also shows results in the context of fiscal federalism.
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we have obtained the MCF from equation (5) we should calculate standard errors using
bootstrapping technique.

According to public finance literature, we should expect that municipalities decisions
over local tax rate (tax revenue) and revenues on intergovernamentals grants are jointly
determined which might bias the estiation of equation (6). For this reason, Ordinary Least
Squares (OLS) regression would produce inconsistent and biased coefficient estimates. In
order to obtain valid estimates of MCF, we explore the fact that the FPM grants follow popu-
lationonal ranges and build binary variables based on FPM populational cutoffs. Thus, to
estimate the effect of the grants on themunicipalities’sMCF, we use a regression discontinuity
design approach.

3.2 FPM thresholds

The most important transfer to Brazilian Municipalities is called the Municipalities’ Partici-
pation Fund (Fundo de Participação dos Municípios, FPM). It is a mandatory, unconditional,
nonmatching, revenue-sharing grant. According to Law nº 5.172/1966, out of the total
amount of FPM transfers, 10% belongs to the capitals, 86.4% belongs to the municipal-
ities of the countryside, and the remaining 3.6% constitutes the Reserve Fund, which is
distributed among countryside municipalities with more than 142,633 inhabitants (Decree
Law nº 1.881/1981 and Complementary Law nº 91/1997, art. 3).

Because the amount that must be allocated to each municipality is clearly established,
FPM transfers are transparent and can be separated from political pressure. Furthermore,
local governments have autonomy in spending those transfers.11 On one hand, such
autonomy is desirable because the municipality can allocate the transferred resources
according to local needs and preferences, which they are in a better position to understand.
On the other hand, this autonomy can lead to diminished returns to scale in spending and
less tax effort. The Brazilian Census measures the official number of inhabitants in any
particular municipality every ten years, and Instituto Brasileiro de Geografia e Estatistica
(IBGE) provides annual estimates of local populations between census years. The central
government then uses these estimates to distribute FPM funds to municipalities. We explore
the yearly fluctuation of local populations across thresholds to quantify the causal effects of
government spending on economic activity.

One important aspect of government expenditures and budget resources is that they
can be simultaneously determined (Dahlberg, Mörk, Rattsø, & Ågren, 2008). To circumvent
this issue, the empirical approach reconciles two exogenous aspects of categorical and
block grants using a two-stage least squares (TSLS) method. Regarding block grants,
the distribution rules based on the population threshold can used as IV in the first-stage
regression.

More specifically, the method uses a regression discontinuity strategy in which each
population cut-off is used to build a binary variable that denotes the unconditional transfer
range. This allows us to build 17 variables to use as instruments in the first-stage regression,
as follows: 𝐷𝑖 = 1 if Population𝑖 > Cutoff𝑟 at each cutoff 𝑟 and municipality 𝑖.

11Although Litschig and Morrison (2013) shows that the population measure could be manipulated by
municipalities in the 1990s, such manipulation has not been observed since 2000, when the federal
governments started to use census data and IBGE estimates for the population. See also Brollo, Nannicini,
Perotti, and Tabellini (2013) and Ferraz and Finan (2011) for further evidence and discussion.
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As discussed by Litschig and Morrison (2013), there is no reason to believe that sorting
around cut-offs (manipulations of the true size of the population, creation of new munici-
palities above the cut-offs or incentive effects to migrate) affects the identification strategy.
Thus, TSLS estimations use selected cut-offs as excluded instruments to obtain consistent
estimates of the causal effect of grants on per pupil spending (Van der Klaauw, 2002).

Equation (7) provides the first-stage regression for a IV approach in which FPM grants
are treated as an endogenous regressor. It uses the population dummies (17 population
dummies 𝑍) as valid instruments for the unconditional grant. All other variables are used
as valid instruments for themselves:

FPM𝑖𝑡 = 𝛼0 + 𝛽1𝑍1 + 𝛽2𝑍2 + ⋯ + 𝛽17𝑍17 + 𝜌𝑋𝑖𝑡 + dtime𝑡 + municipalities𝑖 + 𝑢𝑖𝑡, (7)

where FPM is instrumented by the population dummies (𝑍); all other controls (𝑋), time
effects; municipalities, fixed effects; and 𝑢𝑖𝑡 is an error term clustered at the municipality
level.

The causal effect that we are identifying is local for two reasons: first, the RDD identifies
the effect only to observations around the thresholds; and second, the to compliers (that is,
municipalities that received larger transfers because of the exogenous FPM revenue-sharing
mechanism). However, the identification of compliers neglects a subpopulation thatmay also
be of interest: the always-takers, or municipalities that receive larger transfers independently
of their position above or below each population threshold.

Next we run this instrumented FPM on the computed MCF to identify the price effect
and equation (6) would modify to:

MCF𝑖𝑡 = 𝛼0 + 𝛿1F̂PM1 + ⋯ + 𝛿17F̂PM17 + 𝜌𝑋𝑖𝑡 + dtime𝑡 + municipalities𝑖 + 𝑣𝑖𝑡

Weshould note that this formulation of theMCF relies on the following hypotheses: i) changes
in ISS rates produce very small effect over IPTU tax revenues; ii) each municipality’s ISS
tax burden is supported only by the its own; iii) there is no interaction between the tax
bases—which makes sense for services in small municipalities; iv) the elasticity of the tax
base may be the same in all of the local governments.

3.3 Data

Regarding local tax and revenue information, we note that annual data is available in a
systematic way until year 2012 from Brazilian Treasury (Secretaria do Tesouro Nacional,
STN). Data on number of service firms (which compound ISS tax base), and their number
of employes and firms’s payroll total costs is available in the Brazilian Bureau of Geography
and Statistics’ reports on Services Firms Census (Cadastro Central de Empresas) from 2006
to 2015.12 Considering the time period availability of both datasets, our sample includes
data for 5,173 (from a total of 5,565) municipalities in Brazil from year 2006 to 2012 (seven
years period). We also collect data on demographic variables as described Table 2.13 We
note that all monetary variables are deflated to year 2010 in Brazilian currency (R$ Reais)
values.

12Availabe at https://sidra.ibge.gov.br/pesquisa/cempre/tabelas/brasil/2015 as in January 2018.
13Datasus data is available at http://www2.datasus.gov.br/DATASUS/index.php?area=0206 and HDI at http://
www.firjan.com.br/ifdm/

https://sidra.ibge.gov.br/pesquisa/cempre/tabelas/brasil/2015
http://www2.datasus.gov.br/DATASUS/index.php?area=0206
http://www.firjan.com.br/ifdm/
http://www.firjan.com.br/ifdm/
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As previously debated by several authors (see Hakonsen (1998) for a discussion), one of
the main limitations of the applied literature is to identify a feasible measure of tax base for
local tax to properly approach the marginal cost of public funds. One reasonable measure of
firms tax burden would be the local business tax (ISS). However, there is not systematic data
available for ISS tax rates across municipalities. Differently, we have information available
about the payroll expenses (firms expenses with employee earnings) by municipality. Based
on this information, we build a measure of effective average tax rate (AETR) as suggested
by Hayashi and Boadway (2001). Thus, instead of using statutory tax rates, our measure of
AETR follows the ratio between ISS tax revenues and annual payroll of firms services under
the municipalities in the analysis. The idea is that in the service sector, firms’ revenue is
strongly correlated to firms’ labor spending or to payroll spending. The main advantage
of using a AETR approach is that it is less rigid than statutory tax rate and provides more
variation in time and across units. Additionally, it should capture better the effect of tax rate
changes on number of firms and firms revenues.

Finally, following previous work on tax competition literature, we include a covariate
to control for fiscal capacity. We build a measure of relative fiscal capacity based on the
amount each municipality obtains from Value Added Tax (ICMS,14 in Portuguese). We
explore the conception that fiscal capacity is positively associated to VAT collection at
the municipal level (see also section 2). We normalize the revenues originated from this
devolutive grant to obtain a national average of zero. The idea is that if a municipality present
a VAT refund revenue above (below) the national average it should present a higher (lower)
fiscal capacity compared to their counterparts. This covariate should account for local fiscal
capacity as also should minimize a potential measurement error in AETR in smaller cities,
originated from the “Simples Nacional” tax regime. It should also account for informality in
the municiplaities. Next Section brings our main findings.

4. Result
4.1 Tax base

We first estimate the tax base elasticity as described in equation (5). We consider as measure
of tax base the natural logarithm of the number of firms in the service sector. As discussed in
section 2, it is expected a negative correlation between the average effective tax rate (AETR)
and the tax base (𝜂 < 0). Table 3 brings the results for the RDD approach for 5 cutoffs with
three different bandwhidth ranges and for the total of observations in our sample. We note
that after the 5th cutoff the number of cases around the cutoff is small. RDD approach would
be possible only with very large bandwidths. All regressions include demographic variables
(population, squared population, population density, share of younger and share of elderly,
and a binary variable indicating if the municipality is in a metropolitan region or not) as
covariates.

Overall, as expected, results on Table 3 shows that a tax rate increase has a negative
effect on the number of firms in the municipalties. In column I, results in RDD on the
first cutoff indicate that an one standard deviation increase in average tax rate reduces
in 4.5% (0.2 × 0.225 × 100) the number of service firms. Interestingly, results in Table 3
suggests that the negative effect is neither homogenous nor linear around the different cutoffs.
Estimated coeffcients suggests that the results are negative and significant for the smaller (first

14Imposto Sobre Circulação de Mercadorias e Serviços.
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Table 3. Regression on tax base elasticity. Dependent variable: Ln of number of firms.

Bandwidth size 500 1,000 1,500 2,000 3,000 4,000 Total

Cut-off 1 -0.200∗∗∗ -0.107∗∗ -0.052
(-5.310) (-2.530) (-1.321)

Number of cases 1,355 2,687 3,904

Cut-off 2 -0.010 0.002 -0.002
(-1.448) (0.374) (-0.175)

Number of cases 2,003 2,947 3,914

Cut-off 3 0.175∗∗∗ 0.110 -0.007
(3.222) (0.980) (-0.150)

Number of cases 2,214 2,476 4,298

Cut-off 4 -0.250 0.002 0.194
(-1.191) (0.011) (0.971)

Number of cases 1,769 2,596 3,520

Cut-off 5 -0.630∗∗ -0.570∗∗ -0.476∗∗
(-2.359) (-2.465) (-2.437)

Number of cases 997 1,519 2,023

Total -0.016∗∗
(-2.463)

Number of cases 36,211

Notes: All regressions include fixed effect and time effects. In parentheses are robust 𝑡 statistics. ∗∗∗ 𝑝 < 0.01 , ∗∗ 𝑝 < 0.05 ,
∗ 𝑝 < 0.1 .

cutoff) and larger (fifth cutoff) municipalities in our sample. Those cutoffs corresponds to
municipalities with approximatelly 10 and 30 thousand inhabitants, respectively. Differently,
coefficients in cutoff 3 and 4 suggest (municipalities with approximately 16 and 23 thousand
inhabitants, respectively) that a tax rate increase present a positive on the number of firms
in those jurisdictions (although this positive effect is significant only in one out of fifteen
regression).

This trend is depicted in Figure 1 which brings the scatter plot between tax rate and the
logarithm of the number of firms for three different bandwidth ranges for the five cutoffs as
in Table 3. If someone depicts a linear trend line, she will note that the effect on tax base is
negative as expected. Contrastingly, if someone depicts a polynomial trend line, she will
obtain an inverted U shape relationship. Importantly, results suggest that, after the 2nd cutoff,
the negative tax rate effect on tax base increases as municiplaities gets larger. One possible
explanation for those findings is that the most populated municipalities presents the largest
firms which are more affected by a tax rate increase. On the other hand, as developed by
Carbonnier (2008), the effect of tax competition can be greater for smaller jurisdictions with
less fixed factor, as land for example. The idea is that very small jurisdictions can be more
affected by tax rate spill-over if the externality is driven by a fixed factor.

It is important to note that very small firms in Brazil collect taxes in a diferentied
mechanism, called “Simples Nacional” (see section 3 for a brief discussion). To verify if
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Figure 1. Tax Rate Effect on Tax Base.

the results in smaller municipalities could be biased because of this tax regime, we include
in all regresions a covariate to control for tax capacity. Interestingly, if someone compare
the results of the RDD regression with and without this variable (Table 3 and Table A-2 in
Appendix, respectivelly), she will note that the inclusion of this variable leads to similar
coefficient in most regressions but to a greater coefficient in the first cutoff. This result
suggests that our measure of tax rate could not capture all the effects of tax rate on tax base
because of this differentiated tax regime. However, this limitation seems circumnscrit to the
smallest municiplaities (1st cutoff) in our sample, since the estimated coefficient over the
other cutoffs are similar with or without this covariate.

Finally, we also report results for a standard panel fixed effect model. We note that
regression on our total sample (column VI) seems to reflect the relantionship between
tax rate and number of firms in the smaller and greater municipalities, and the estimated
coefficient on the tax rate indicates that one standard deviation increase in tax rate reduces
0.36% the number of firms in the municipality. It is important to remind that, as discussed
in section 2, we use the estimated coefficient of tax rate on tax base to build our measure of
Marginal Cost of Fund (MCF) as described in function (1). In the next section, we discuss
the results over this dependent variable.

4.2 MCF’s Price-effect

In this section we estimate the unconditional grants price effect on the MCF using our model
described in section 2. We expect that FPM grants present a negative effect on the MCF
since this should reduce the price of public provision as discussed in Dahlby (2011). Table 4
brings the results for our RDD approach around the same five cutoffs as in Table 3 and for
two stage least squares instrumental variable (2SLS-IV) with bootstrapping standard errors
(last column Table 4). We note that, as in Table 3, all regressions control for demographic
variables as also for Human Development Index (HDI) indicator, and fixed and time effects.

Overall, we find limited evidence of a negative effect of unconditional grants on MCF.
Estimated coefficents on grants ranges from−0.007 to 0.002. In 9 out 15 RDD results, we find
a negative coeffcients for grants, but only one coeffcient is significant at the 10% significance
level (larger bandwidth in the 5th cut-off). As the MCF reflects the marginal loss in the
economy due to the marginal increase in tax rate, for example, a negative coefficient in the
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Table 4. Regression on tax price effect. Dependent variable: Ln of number of firms. Dependent
variable: Marginal Cost of Public Fund (MCF).

Bandwidth
size

500 1,000 1,500 2,000 3,000 4,000 Total

Cut-off 1 0.020 0.002 0.002
(0.963) (0.864) (1.166)

F-test 1.01 31.73 65.16

Cut-off 2 0.003 -0.002 -0.002
(0.941) (-0.434) (-0.585)

F-test 8.87 25.80 56.80

Cut-off 3 -0.000 0.000 0.001
(-0.069) (0.006) (0.877)

F-test 4.60 12.27 30.56

Cut-off 4 -0.001 -0.001 -0.001
(-0.641) (-1.074) (-0.955)

F-test 7.24 23.77 38.82

Cut-off 5 -0.007 -0.005 -0.004∗
(-0.946) (-1.347) (-1.779)

F-test 1.18 4.25 10.16

Total -0.003∗∗
(-2.276)

F-test 48.37

Notes: All regressions include fixed effect and time effects. In parentheses are robust bootstrapped 𝑡 statistics. ∗∗∗ 𝑝 < 0.01 , ∗∗ 𝑝 <
0.05 , ∗ 𝑝 < 0.1 .

last column (total)15 in Table 4 indicates that each R$ 1 increase in unconditional grants
is associated with a reduction in the cost of public fund about 0.003 (1% of its standard
deviation).

To examine if the effect of grants on MCF presents some trend, we plot a graph with
the five cutoff and the three different bandwidths. Interestingly, Figure 2 suggests that,
although not very large, the negative effects of grants on MCF increases the larger is the
municipality. This seems a counter-intuitive result, since small communities tend to present
higher marginal cost of public fund and they should present a stronger reaction to additional
grants resources (Buettner & Fabritz, 2011).

However, there two possible explanations for our results in Table 4. First, the negative
effect of tax rate increase on tax base could be greater in larger cities (Buettner & Holm-
Hadulla, 2008), as we have previously observed in the results in Table 3. Second, grants
effects onMCF tend to be larger in recipients communities with a large distortionary taxation.
For example, using data for Argentinian Provinces. Vegh and Vuletin (2015) show that the

15Table A-3 in Appendix brings the coefficents for the first stage regression and it shows that all binary variables
are significant. They present negative signal which reflects the fact that the smaller the population the higher
the FPM per capita received.
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Figure 2. Grant Effect on MCF.

flypaper effect (and the stimulative effect of grants on public spending) is larger in localities
with tax rate above the national average. In our sample although the average tax rate (AETR)
is similar accross municipalites, larger municipalities tend to host larger firms, in terms of
number of employees and total revenues (see Figure A-1 in Appendix).

Thus, overall, our results reflects most of the public funding scheme in Brazil, where
public provision in smaller cities are financed mostly by grants (this resource accounts for
80% of total public resources) and in larger cities mostly by local taxes. Results in total
sample could be capturing this higher price effect of grants on municipalities that present
higher distortionary taxation over business services.

5. Conclusion

This paper investigates the effect of unconditional grants on the Marginal Cost of Public
Funding (MCF) using Brazilian local governments data. In particular, we explore the model
proposed in Dahlby (2011), to design a theoretical extension that shows the difference
between the price effect resulting from grants and from income attempt to show how these
different methods of increasing income change the effective price of public goods.

Using data from Brazilian national Treasury for the years 2006 to 2012 we construct
average effective ISS local taxes and unconditional (FPM – the recipient government has
complete freedom to decide on the allocation of the resources) transfers to estimate such
difference.

We first estimate the effect of tax rates on tax basis in order to constructMCF estimations.
That estimated semi-elasticity (−0.016) is used to calculate the MCF, representing the price
of the public good for each municipality.

Next, we estimate the effect of transfers and income on the constructed MCF, correcting
the standard error of these estimations. We estimate that for R$ 1 increase in unconditional
transfers seems to reduce (in average) the local price effect (MCF) but not in a consistent
fashion. Considering the entire sample, our estimates suggests that an increase in R$ 1.00
in per capita unconditional transfers reduces the local price effect (MCF) around 0.00003
(0.07% of the averageMCF), but this result is not consistently estimated across all subsamples.
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Appendix.

Table A-1. Population cutoffs for FPM (transfers) distribution.

Population Range Factor

Up to 10,188 0.6
From 10,189 to 13,584 0.8
From 13,585 to 16,980 1.0
From 16,981 to 23,772 1.2
From 23,773 to 30,564 1.4
From 30,565 to 37,356 1.6
From 37,357 to 44,148 1.8
From 44,149 to 50,940 2.0
From 50,941 to 61,128 2.2
From 61,129 to 71,316 2.4
From 71,317 to 81,504 2.6
From 81,505 to 91,692 2.8
From 91,693 to 101,880 3.0
From 101,881 to 115,464 3.2
From 115,465 to 129,048 3.4
From 129,049 to 142,632 3.6
From 142,633 to 156,216 3.8
> 156,216 4.0

Note: Law by Decree nº 1.881/1981.

Table A-2. Regression on tax base elasticity (without tax capacity covariate). Dependent variable:
Ln of number of firms.

Bandwidth size 500 1,000 1,500 2,000 3,000 4,000 Total

Cut-off 1 -0.140∗∗∗ -0.094∗∗ -0.050
(-3.129) (-2.453) (-1.430)

Number of cases 1,355 2,687 3,904

Cut-off 2 -0.023 -0.009 -0.013
(-1.114) (-0.507) (-0.640)

Number of cases 2,003 2,947 3,914

Cut-off 3 0.177∗∗∗ 0.111 -0.041
(3.253) (0.993) (-0.934)

Number of cases 2,214 2,476 4,298

Cut-off 4 -0.249 -0.004 0.191
(-1.182) (-0.021) (0.957)

Number of cases 1,769 2,596 3,520

Cut-off 5 -0.629∗∗ -0.570∗∗ -0.476∗∗
(-2.357) (-2.467) (-2.437)

Number of cases 997 1,519 2,023

Total -0.016∗∗
(-2.463)

Number of cases 37,708

Notes: All regressions include fixed effect and time effects. In parentheses are robust 𝑡 statistics. ∗∗∗ 𝑝 < 0.01 , ∗∗ 𝑝 < 0.05 ,
∗ 𝑝 < 0.1 .
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Table A-3. First Stage (IV) regression results.

Population cutoffs
(binary variables)

dfxpop1 −0.446∗∗∗ (−19.360)
dfxpop2 −0.310∗∗∗ (−15.240)
dfxpop3 −0.211∗∗∗ (−11.530)
dfxpop4 −0.147∗∗∗ (−9.220)
dfxpop5 −0.102∗∗∗ (−7.590)
dfxpop6 −0.064∗∗∗ (−6.300)
dfxpop7 −0.029∗∗∗ (−4.100)
dfxpop9 0.020∗∗ (2.040)
dfxpop10 0.007 (0.820)
dfxpop12 0.008 (0.710)
dfxpop14 −0.010 (−0.440)
dfxpop16 −0.006 (−0.360)

Notes: All regressions include fixed effect and time effects. In
parentheses are 𝑡 statistics. Number of obs is 36,211. ∗∗∗ 𝑝 < 0.01 ,
∗∗ 𝑝 < 0.05 , ∗ 𝑝 < 0.1 .

Figure A-1. Firms’Size (number of Employees).
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