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ABSTRACT 

In Brazil, the tax competition among state governments to attract private investment is not 
something new. According to the participating states, such measures would allow the economic 
development of their regions, generating income and employment, in addition to the significant 
increase in the value added along the supply chains due to increased industrial processing. This 
study sought to contribute to the topic, analyzing the behavior of value added generated by 
11.272 Santa Catarina establishments operating in the textile sector. Were collected the value 
added informations between the years of 2006 and 2010, resulting in 60 months. To verifying 
the behavior of textile industries´s value added before and after of tax incentive it was used the 
panel data model known as “difference in differences” (diff-in-diff). The results show a fall of 
32.89% in real value added generated by companies in the sector after the establishment of the 
ICMS presumed credit. Moreover, while there was an increase of 105% in the monthly rate of 
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growth of value added to the beneficiary companies, there was a fall by 53.30% for the 
companies not granted the same treatment, which shows a process of migration markets, 
probably due to the unfair competition generated by the tax incentive. 
 
Keywords: Tax incentives. Tax War. Economic development. ICMS. 
 
 
1 INTRODUCTION 

Competition between state and local governments to attract companies can be classified 
as the process seeking to economically qualify specific regions or sub regions through implicit or 
explicit processes of dispute with other regions (Cheshire & Gordon, 1998; Rodrígues-Pose & 
Arbix, 1999). Such a proactive movement has attracted the interest of accountants, economists, 
legislators, and policy makers, especially in emerging markets (Tanzi & Zee, 2000; Lee, 2008). 

In Brazil, as in other countries strongly marked by regional heterogeneity, proactive 
policies of attracting private investment are old, with traces dating back to the 1950s (Prado, 
1999; Dulci, 2002). However, as highlighted by Ibanez (2005), until the early part of the 1990s, 
disputes between subnational governments would take place in small proportions, with no major 
consequences for its participants. 

Throughout the 1980s, there was an exhaustion of the public sector financing pattern in 
force until the previous decade, which compromised the federal government’s ability to 
implement regional development policies, especially through state-owned enterprises (SOE) 
(Prado, 1999; Dulci, 2002; Oliveira, Dias & Tabosa, 2014). In addition, economic 
deconcentration policies, widely used during the 1970s [SUDAM (Brazilian Portuguese 
abbreviation for Superintendency of Development for the Amazon, a local authority of the 
federal government of Brazil), SUDENE (Brazilian Portuguese abbreviation for Superintendency 
for the Development of the Northeast, a Brazilian governmental agency), Free Economic Zone 
of Manaus (Zona Franca de Manaus, a free economic zone in the city of Manaus, the capital of 
the State of Amazonas, Northern Brazil), among others] were progressively left behind in the 
1980s. It further emphasized the serious inequalities among Brazilian regions (Suzigan & 
Furtado, 2006; Macedo & Angelis, 2013). 

In the economic scenario, with the Brazilian economy opening-up in the early 1990s, 
there was an increasing flow of international capital in search of investment opportunities in the 
country (Dulci, 2002). At the same time, the 1988 constitutional order brought a new model of 
political and institutional decentralization, with a significant shift of power in favor of states and 
municipalities, which led to a significant increase in current expenditures of subnational 
governments (Melo, 1996; Perobelli & Piancastelli, 1996; Dulci, 2002; Oliveira et al., 2014). 

Therefore, seeking to intervene decisively in their developmental trajectory, the Brazilian 
federative units have promoted a competition for private investments, a movement classified as 
“Tax War” (Nascimento, Câmara & Godoy, 2002; Nascimento, 2009). Justifications raised by 
the participating states are that such measures would allow economic development of their 
regions as well as the generation of income and employment, in addition to significant increase 
in the value added along the productive chains due to greater industrial transformation in the 
state, filling the void left by the federal government in instituting development measures in the 
various regions of the country (Perobelli & Piancastelli, 1996; Nascimento et al., 2002; Dulci, 
2002; Nascimento, 2009; Oliveira et al., 2014). 

Within this competitive scenario, since 2008, with the publication of Ruling 1,669/2008, 
the Brazilian state of Santa Catarina ensures tax incentive policies for the textile and clothing 
segments. It seeks to foster the sector competitiveness and increase the value added along the 
productive chain through promotion of textile industrial transformation in the territory of Santa 
Catarina. These segments, together, employ 166 thousand people in the state. They represent 
20% of the sector’s workers in the Brazilian territory and 27% of the state processing industry 
[Federação das Indústrias de Santa Catarina (FIESC), 2014]. 

However, according to Tanzi (2000) and Chirinko and Wilson (2008), even if there is an 
economic increase in the investments benefited, it should be inquired whether this increase 
actually arises from the tax incentive policies adopted. It is precisely this reflection that the 
present work intends to carry out. Thus, in order to contribute to understanding the topic, 
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especially with regard to tax incentive policies used by the state of Santa Catarina, the following 
research question arises: Is the concession of presumed ICMS (Brazilian tax on the circulation 
of goods, interstate and intercity transportation and communication services) credit by the state 
of Santa Catarina an effective instrument for generation of value added to the Santa Catarina 
textile production chain? 

As a general objective, the goal is to verify the value added behavior generated by textile 
companies before and after adoption of the public policy, considering the effects of tax 
incentives as an inductive tool for economic growth in the state textile chain.  

The choice of the topic “tax incentives and regional development” stems from the current 
relevance of the subject in Brazil. Also, as highlighted by Stark and Wilson (2006), in spite of the 
importance of the topic as a tool for guiding or redirecting public policies, surprisingly few 
empirical studies have approached this issue with the attention that it deserves. Nevertheless, 
due to the institutional discomfort generated among its protagonists, the topic has produced 
partial and eminently taxing arguments, hindering the necessary understanding of the topic 
(Amaral, 2010). 

There is no consensus on the true social and economic effects of tax incentives in Brazil. 
Authors such as Nascimento et al. (2002), Carvalho and Oliveira (2003), Oliveira and Dias 
(2011), Cardozo (2013) and Oliveira et al. (2014) have found that tax incentives were not 
sufficient to promote dynamism in the regions benefited. On the other hand, authors such as 
Luca and Lima (2007) and Nascimento (2009) have found that tax incentives have positively 
contributed to the regions’ economic development. They have brought significant impacts to the 
least developed states. Finally, it is important to highlight studies by Ferreira and Oliveira 
(2009), Lima and Lima (2010) and Mello and Armange (2014). The authors have found only 
partial impacts on the economy. They have emphasized that such policies alone would not be 
sufficient to ensure the reduction of regional economic inequalities. 

Based on this research gap, the present work seeks to contribute to the topic by 
analyzing the effectiveness of granting tax incentives to the Santa Catarina textile sector in 
promoting uniform growth of the state economy.  

This work is segmented into six sections: Introduction, Theoretical Framework, 
Methodology, Data Analysis, Results Analysis and Conclusion. In the Theoretical Framework an 
explanation is presented on the subject, highlighting the competition among the subnational 
governments, their origins and, finally, the national and international works that have sought to 
analyze the topic. The third part is devoted to the method adopted in the present work. It details 
what information and statistical models were used to obtain the results. The fourth and fifth 
sections are, respectively, intended for analysis of data and results obtained. Finally, the sixth 
and final sections are devoted to conclusions about the work. 
 
 
2 THEORETICAL FRAMEWORK 

Tax incentives appear as measures seeking to exclude, totally or partially, tax credit 
applied for the purpose of economically developing a particular region or certain sectors of 
activity (Calderaro, 1973). Gadelha (2010) explains that, in a broader sense, tax incentives 
would be instruments of intervention in the economic domain, so that the state can concretize 
vectors and values that have guided its public policies. 

Thus, within the state’s role of inducing in the economy, tax incentive policies gain 
relevance, since they enable public managers to direct economic agents’ performance and 
behavior for specific purposes, seeking to reduce social and economic inequalities as well as to 
promote well-being for the population, a phenomenon classified as tax extra-fiscality 
(Cavalcanti, 1997; Grau, 2006; Avi-Yonah, 2008; Alexandre, 2008; Giambiagi & Além, 2008; 
Papadopol, 2009, Assunção, 2011).  

The tax has an extra-tax purpose when it is intended to intervene in a given social and 
economic situation. As examples, there are import and export taxes. Such taxes are aimed at 
controlling Brazilian international trade and may even serve as a protective barrier to the 
national economy, in addition to stimulating import or export of certain species of goods 
(Alexandre, 2008). 
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Extra-fiscality occurs when the legislator, in the name of social interests, increases or 
decreases tax rates and/or tax bases in order to induce taxpayers to carry out or stop carrying 
out particular actions. Extra-fiscality does not always cause cash losses. It can increase it, for 
example, when taxation on cigarette consumption is exacerbated (Carrazza, 2002).  

In spite of the fact that tax incentives developmental bias is accepted among the 
authors, the same situation does not exist to define their types (Formigoni, 2008). By way of 
example, authors such as Elali (2007), Formigoni (2008) and Assunção (2011) classify deferral 
as a tax benefit when, in reality, it is a hypothesis in which, simply, responsibility for payment 
falls on a person other than the one who has a personal and direct relationship with the taxable 
event (Alexandre, 2008). 

Thus, it is assumed that tax incentives aim to eliminate or reduce, in whole or in part, the 
tax burden of certain taxpayers or sectors (Calderaro, 1973; Elali, 2007). It should be noted that 
tax incentives are tax relief granted prior to the occurrence of the taxable event, which, in 
practice, prevents the tax authority from constituting, in principle, the portion related to the tax 
waiver. If the tax relief is granted on a tax already constituted, it shall be a remission, a 
hypothesis that is defined as the extinction of the tax credit (Article 156, IV, of the Brazilian 
National Tax Code).  

However, for Rodrigues and Freitas (2005), the bias inducing tax extra-fiscality can have 
negative effects on society itself, especially when there is a real “delivery” of public funds in 
favor of economic elites. Also, according to authors such as Varsano (1996), Prado (1999) and 
Rodrigues and Freitas (2005), on the practical level, under the pretext of seeking social 
development, it is verified that freedom granted to managers to dispose of tax exemptions ends 
up becoming a tool of competition among regions and municipalities, fomenting a process of 
migration of companies and jobs from one federated unit to another, usually in pursuit of tax 
gains (Varsano, 1996; Prado, 1999; Dulci, 2002; Rodrigues & Freitas, 2005). This competition 
for private investments by Brazilian states through tax incentives is known as “Tax War” 
(Nascimento et al., 2002; Nascimento, 2009). 

Dulci (2002) points out that in Brazil “Tax War” stems from political and economic factors 
that have emerged one after another since the 1980s. In this sense, it is still worth mentioning 
that authors such as Prado (1999), Varsano (1996) and Perobelli & Piancastelli (1996) go 
beyond that. They point out that the state tax model on value added (the current ICMS) has 
greatly contributed to competition. Thus, within the Brazilian context, it can be said that the “Tax 
War” has three basic foundations: the legal-tributary one, the political-administrative one and, 
finally, the economic one. According to the agents involved, the background to such measures 
would be unique: to fill the void left by central government to promote regional development 
policies in the country’s various regions (Prado & Cavalcanti, 2000; Ibanez, 2005; Dulci, 2002). 

 
2.1 Foundations of “Tax War” in Brazil 

Within a federation, tax system constitutional and legal provisions play a key role in 
harmonious coexistence among subnational governments (Prado, 1999). The Brazilian model of 
value added taxation has remained unchanged since its origins, becoming the main factor for 
the support of the “Tax War” among the Brazilian states (Perobelli & Piancastelli, 1996; 
Varsano, 1996; Prado, 1999). 

With the publication of Constitutional Amendment no. 18 in 1965, there was a significant 
change in the national tax system, which allowed Brazil to have a rational tax system, free of 
cascading effects and with uniformity of rates, the latter imposed by the Federal Senate 
(Perobelli & Piancastelli, 1996). Despite significant changes, the new ICM brought the principle 
of origin, in which it seeks to tax goods or merchandise at the place of production to the 
detriment of the locality in which they shall actually be consumed. Since then, this model has 
allowed a wide possibility of negotiation between investing companies and the producer state, 
since the latter would pay the due tax on operations (Perobelli & Piancastelli, 1996; Varsano, 
1996; Prado, 1999; Lima & Lima, 2010). 

With the publication of the 1988 Constitution of the Federative Republic of Brazil, the 
problem has considerably worsened. The new Constitutional Order has brought a competition 
tool to the state governments: the possibility of establishing, through their own laws, ICMS tax 
rates levied on internal operations (Varsano, 1996; Prado, 1999; Dulci, 2002). As highlighted by 
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Prado (1999), since its inception, the ICMS seems to be in line with what is considered a 
worldwide standard for value added taxes, usually held under central government control or, at 
least, by shared competence, guaranteeing some level of regulatory influence by the greater 
power. 

The role played by the Brazilian National Council of Treasury Policy (CONFAZ, in the 
Brazilian Portuguese abbreviation), created by Complementary Law No. 24, dated January 7, 
1975, consisting of the State Treasury Department Secretaries and the Minister of Finance, the 
main purpose of which would be to regulate consensually special policy in ICMS taxation, has 
greatly contributed to competition among state governments (Varsano, 1996; Prado, 1999). As 
highlighted by Prado (1999), until the second half of the 1980s, CONFAZ is competent to 
exercise some control over autonomous incentive policies granted by state governments. 

However, with the entry into force of the Federal Constitution of 1988, there was a 
substantial weakening of CONFAZ, especially as a regulatory body for tax incentives policies 
adopted by the Brazilian states (Varsano, 1996; Prado, 1999). With increase in the states’ 
political representation in view of the new Constitution as well as the lack of institutional 
instances of compliance control with standards issued by CONFAZ, there was a substantial 
increase in unilateral policies of tax incentives promoted by the states and the Brazilian Federal 
District, which have culminated in the current tax scenario in Brazil (Prado, 1999; Ferreira, 2000; 
Dulci, 2002; Arbix, 2002; Mello, 2008). 

At the same time, since the early 1980s, Brazilian states had been experiencing a 
process of economic stagnation and financial crisis (Prado, 1999). The new model of political 
and institutional decentralization of 1988 has brought a significant shift of attributions to states 
and municipalities, which resulted in a significant increase in current expenditures of state 
governments (Melo, 1996; Perobelli & Piancastelli, 1996; Dulci, 2002; Oliveira et al., 2014). 
Even with the expansion of the ICMS tax base and the federal contributions to the State 
Participation Fund (FPE, in the Brazilian Portuguese abbreviation) after 1988, state revenues 
were not sufficient to meet growing expenses, further aggravating deficits in state accounts 
(Oliveira, 1999). 

In view of increasing public account deficits, regional and local governments began to 
promote proactive measures to attract investment, given that, at least from a state perspective, 
the direct impact of these private enterprises could, in the short term, ease the growing state 
deficit in view of the immediate increase tax collection that such measures could bring to the 
territories that would host the investments encouraged (Lima & Lima, 2010). 

In the economic scenario, with the Brazilian economy opening-up from the early 1990s, 
there was an increasing flow of international capital in search of investment opportunities in the 
country (Dulci, 2002; Ibanez, 2005; Nascimento, 2009). The gradual consolidation of Mercosur 
(also known as Mercosul or Ñemby Ñemuha; South American trade bloc) and the relative 
stability provided by the so-called (set of measures taken to stabilize the Brazilian economy in 
1994) Real Plan (real being the official currency of Brazil) provided good horizons for 
multinational corporations to include Brazil in their business plans (Rodrígues-Pose & Arbix, 
1999; Dulci, 2002; Arbix, 2002; Ibanez, 2005; Nascimento, 2009). At the same time, there was a 
neoliberal behavior on the part of the federal government. The watchword would be the search 
for systemic gains, which radically changed the inductive process in the economy (Dulci, 2002; 
Ibanez, 2005). 

Although this liberal (as the political and moral philosophy based on liberty and equality) 
model would be widely held at the time, in Brazil the progressive withdrawal of government from 
the economy would not lead to market efficiency, as everyone expected, but instead created a 
void of development policies, quickly filled by subnational governments (Prado & Cavalcanti, 
2000; Dulci, 2002). According to Amaral (2010), in the Brazilian economic context, the dispute 
over private investment takes place only among a restricted group of dynamized states (São 
Paulo, Rio de Janeiro and Minas Gerais), which forces other states to institute proactive 
policies, especially if their chances of attracting investment without the corresponding tax 
incentive are unlikely. 

In this scenario, there was a real dispute among subnational governments for the new 
international investments, which would seek in Brazil markets in fast growth (Rodrígues-Pose & 
Arbix 1999; Arbix, 2002). A clear example of this dispute can be seen from the second half of 
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the 1990s on international investments of the automobile sector (Rodrígues-Pose & Arbix 1999; 
Arbix, 2002; Dulci, 2002). 

 
2.2 Previous studies 

As in Brazil, international literature presents cases of competition among subnational 
governments (Nascimento, 2009). In this topic, several empirical studies have gained relevance 
in North America, which sought to measure the effectiveness of the model known as Enterprise 
Zones. It is a national US program that seeks, from granting tax incentives, to develop regions 
considered economically disadvantaged and increases the level of employment and income in 
the localities benefited (Alm & Hart, 1998; Bondonio & Engberg, 2000; Bondonio & Greenbaum, 
2007). 

Bondonio and Engberg (2000) have tested the effects of Enterprise Zones. They sought 
to measure effects of this policy on job creation in the benefited regions of five American states 
(California, Kentucky, New York, Pennsylvania and Virginia). By means of econometric 
regression models, the authors compared the result generated by companies with and without 
tax incentives. Results showed that tax incentives implemented by the Enterprise Zones do not 
have significant effects on job creation in the regions benefited. Similar results were found in 
studies by Dowall (1996) and Neumark and Kolko (2010) for the state of California and Boarnet 
and Bogart (1996) for the state of New Jersey. 

Bondonio and Greenbaum (2007) have investigated different impacts of tax incentives 
for Enterprise Zones in ten American states (California, Connecticut, Florida, Indiana, Kentucky, 
Maryland, New Jersey, New York, Pennsylvania and Virginia). Variables used were the increase 
in level of employment, sales, capital expenditure and salary data of beneficiary companies. For 
research purposes, the authors separated the sample into three clusters: a) new companies; b) 
already existing ones and c) those in the process of closure. Results showed positive gains on 
the gross flow of jobs, sales and capital expenditures for new companies. However, the same 
situation has not been verified for existing companies and those in the process of closing. This 
fact, according to the authors, could lead to discrepant policies between new and existing 
companies. 

O’Keefe (2004) has examined the impact of California state Enterprise Zones. Increase 
in employment has been used as an independent variable. For the study, data from the 
American demographic census were used, as well as information regarding companies based in 
the beneficiary areas or not. The study results suggest that locations classified as Enterprise 
Zones show an increase in employment (about 3% a year) only in the first six years after its 
designation. However, this effect does not persist in time. Data pointed to growth in employment 
level of companies that have tax incentives when compared to those that do not have similar 
incentives. 

In Brazil, studies such as those by Nascimento et al. (2002), Carvalho and Oliveira 
(2003), Oliveira and Dias (2011), Cardozo (2013) and Oliveira et al. (2014), Cardozo (2013) 
have analyzed the impact of tax incentives on various metrics (employment, GDP per capita, tax 
collection, industrial value added, among others) and in all of them results were below that 
expected, demonstrating that tax incentives have not promoted a boost in the regions benefited. 
On the other hand, in their studies, Luca and Lima (2007) and Nascimento (2009) have 
concluded that state tax incentive policies have positively contributed to the regions’ economic 
development. They have brought significant impacts to the least developed states. Studies such 
as those by Ferreira and Oliveira (2009), Lima and Lima (2010) and Armange and Mello (2014) 
have found only partial impacts on the economy. They have emphasized that such policies 
alone would not be sufficient to ensure the reduction of regional economic inequalities. 

The research uses as a study variable the value added generated by companies, 
especially by the importance that this metric has in demonstrating wealth generation by 
economic agents. As highlighted by Luca (1998), Kroetz (2000) and Santos (2003), 
measurement of value added is the most competent way of measuring and demonstrating 
entities’ ability to generate and distribute wealth. It is the Gross Domestic Product (GDP) 
produced by organizations. It should be noted that studies such as those by Nascimento (2009), 
Oliveira and Dias (2011), Oliveira et al. (2014) and Rezende (2015) have also used this variable 
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as a measure of economic impacts of tax incentives granted by governments, which 
emphasizes their importance as a measurement metric of economic development. 

 
 

3 SEARCH METHOD 

In order to carry out the research, industrial companies of the textile sector based in the 
Brazilian state of Santa Catarina were selected. Data were obtained by request and 
authorization from the Tax Administration Department of the state of Santa Catarina’s Treasury 
Department, which is responsible for managing activities inherent in tax inspection and collection, 
in addition to acting in compliance with state tax laws. 

According to Luca (1998), wealth generated by companies is calculated from the 
difference between the value of its sale and that of goods produced by third parties and used in 
their production processes. In Brazil, this form of value added measurement has legal 
protection, inasmuch as Complementary Law No. 63/90, when stipulating criteria for distribution 
of ICMS tax collection to municipalities, establishes that, for division purposes, at least three 
quarters must comply with the proportion of value added generated in the respective 
municipalities. Finally, the law declares that states should consider as value added “the value of 
goods exited plus the value of services rendered in their territory minus the value of goods 
entered in each calendar year.” 

Thus, for the purposes of this research, the concept of economic value added was 
adopted as the difference between the values related to the sales of merchandise and goods 
produced and acquisitions of goods and inputs by the companies analyzed. Previously, the Tax 
Codes of Operations and Provisions (CFOP, in the Brazilian Portuguese abbreviation), related 
to sales and purchases of goods and products were selected. From this list of CFOPs, amounts 
reported by taxpayers in the ICMS and Economic Movement form (DIME, in the Brazilian 
Portuguese abbreviation) (Article 168, item II, Annex 05, ICMS Regulation of SC) were collected 
from January 2006 to December of 2010. It should be emphasized that only companies opting 
for the so-called (Brazilian Treasury Department) “National Simple” (a differentiated, simplified 
and favored tax policy), which have their own regulation (Complementary Law 123/2006), are 
exempt from providing this declaration. 

It should be noted that, as a condition for preserving tax confidentiality, information that 
could identify taxpayers, such as corporate name and other registration data, were suppressed 
in the analysis development. Therefore, numbers referring to taxpayers’ register were replaced 
by key numbers. The reason for assigning this policy was to maintain each taxpayer’s 
individuality, since the study tries to measure the effects of the public policy of incentives 
individually for each establishment. 

In order to verify the textile industries’ value added behavior before and after the 
introduction of the ICMS tax incentive, the longitudinal regression model for panel data known 
as “differences in differences” (DID or DD), applied in studies such as those by Nascimento 
(2009) and Oliveira and Dias (2011) was used. The “differences in differences” model allows 
variables behavior verification over a period of time, identifying possible changes related to the 
application of a given public policy (Oliveira & Dias, 2011). With the use of this model it is 
possible to estimate the value added generated by the textile companies that have received tax 
incentives if they had not received the policy, which allows better comparison of the effects of 
the public policy under analysis (Nascimento, 2009; Oliveira & Dias, 2011). 

In order to prevent the capture of exogenous trends prior to the creation of tax 
exemption, the determinants of which would not be related to the tax incentive granting, the 
present study has used polygonal adjustments with binary variables in the model proposed 
(Nascimento, 2009; Oliveira & Dias, 2011). Moreover, as the model proposes to measure the 
real growth rate of value added generated by textile companies, it was decided to discount the 
accumulated inflation rate of the period (IPCA) from the dependent variable (value added). The 
month of January 2006 was used as a base. 

After adjustments, the longitudinal regression model for panel data of “differences in 
differences” presented the following formula: 
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ln ( 𝑌𝑖𝑟𝑎𝑐𝑢𝑚) = ∝0+ 𝛽0𝑡 +  𝛿0𝑃𝑖(𝑡 −  𝜃) + ∝1 𝑆𝑖 + 𝛽1𝑡𝑆𝑖 +  𝛿1𝑃𝑖(𝑡 −  𝜃)𝑆𝑖 +  𝜀1 

 
Where: ln ( 𝑌𝑖𝑟𝑎𝑐𝑢𝑚)= the natural logarithm of the value added generated by the company in the respective 

month divided by the accumulated inflation up to the period, based on the month of January 
2006; 𝑃𝑖 = the binary variable, being “0” for the months prior to November 2008 (date of setting forth 
the tax incentive with the publication of State Ruling No. 1,669/08) and “1” for subsequent 
months; 𝑆𝑖 = the binary variable, with “0” for textile companies that did not receive the presumed ICMS 
credit in the period analyzed and “1” for those that received it after the tax incentive was set 
forth; 𝑡 = represents the trend variable; 𝜃 = represents the abscissa of the vertex. In this model, it is the month of November 2008 that 
delimits the period before and after setting forth the tax incentive (State Ruling No. 1,669/08); ∝0, ∝1, 𝛽0, 𝛽1, 𝛿0, 𝛿1 = they represent the model parameter and 𝜀1 = represents the error term. 
 

In the model proposed, the growth rate of the value added (𝑌𝑖) shall be: 
 
a) 𝛽0, in the control group, before the structural change; 
b) 𝛽0+𝛿0, in the control group after the structural change; 
c) 𝛽0+ 𝛽1 in the policy group, before the structural change; 
d) 𝛽0+𝛿0+𝛽1+𝛿1, in the policy group after the structural change. 
 
Also, in order to guarantee results robustness, the following tests are used for data 

adequacy to regression model assumptions with panel data, according to Tables 1 and 2: 
 

Table 1 
Assumptions for applying the regression model to panel data 

Tests Null hypothesis Alternative hypothesis 
White test There is no heteroscedasticity in 

the data 
There is heteroscedasticity in the 

data 
Wooldridge test Absence of correlation in the data Existence of correlation in the data 

Source: Prepared by the authors themselves (2016). 

 
Table 2 
Assumptions for defining the regression model to panel data 

Tests Null hypothesis Alternative hypothesis 
Chow test Intercepts are equal for all cross-

sections [POLS (Pooled Ordinary 
Least Square)] 

Intercepts are different for all cross-
sections (fixed effects) 

Breusch-Pagan LM Test The variance of the residues 
reflecting the difference is equal to 

zero (POLS) 

The variance of the residues 
reflecting the difference is nonzero 

(random effects) 

Durbin–Wu–Hausman test (also 
called Hausman specification test) 

The error correction model is 
suitable (random effects) 

The error correction model is not 
suitable (fixed effects) 

Source: Prepared by the authors themselves (2016). 

 
After consolidating the information, 11,272 establishments in the Brazilian state of Santa 

Catarina were surveyed in the state’s textile sector. From this volume, between November 2008 
and December 2010, 678 establishments received authorization from the State Treasury 
Department to use the presumed ICMS credit provided for in item IX, Art. 21, Annex 02 of 
RICMS/SC. As already mentioned, monthly information on value added was obtained in the 
period from 2006 to 2010, totaling 60 months. Considering that the model proposed uses the 
dependent variable natural logarithm (value added), establishments that presented value added 
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equal to zero in the respective month were not computed. Therefore, there were 164,431 
observations to be submitted to the tests proposed by the present study. 

Finally, it should be noted that, for measuring statistical data, software Stata® SR for 
Windows® version 12 was used. 

 
 

4 DATA ANALYSIS 

Independently of previous tests, based on the relevant sample size (164,431 
observations) and using the asymptotic distribution conception, the present study considered 
that the data have a normal distribution, since, in these cases, the estimators remain consistent 
with large samples, in addition to guaranteeing valid results for Student’s t-test and F-test 
(Gujarati & Porter, 2011). 

Thus, initially, the tests listed in Table 1 are applied to verify assumptions of use of the 
regression model for panel data (absence of residue autocorrelation and data 
homoscedasticity). Results are shown in Table 3. 

 
Table 3 
Tests to verify regression assumptions 

Regression model 
assumptions 

Test Null hypothesis (𝐇𝟎) Alternative 
hypothesis (𝐇𝟏) 

Result Hypothesi
s 

Absence of residues 
autocorrelation 

Wooldridg
e test 

Absence of correlation in the data Existence of 
correlation in the 

data 

Prob > F = 
0.0000 

Rejects H0in favor 
of H1 

Homoscedasticity White test There is no heteroscedasticity in the 
data 

There is 
heteroscedasticity in 

the data 

P-value = 
0.0000 

Rejects H0in favor 
of H1 

Source: Prepared by the authors themselves (2016). 

 
Based on the results of Table 3, the Wooldridge and White tests demonstrate, 

respectively, autocorrelation and heteroscedasticity problems in the data collected. In this 
sense, according to Gujarati and Porter (2011), in the case of coexistence of autocorrelation 
and heteroscedasticity problems, especially in reasonably large samples, it is interesting to 
adopt the Newey-West estimator, since the method can deal with the existence of problems, 
guaranteeing linearity, non-bias and consistency in the estimators. Thus, the present study has 
adopted the Newey-West estimator, also known as heteroscedasticity-consistent standard 
errors (HC) and autocorrelation. 

In light of the tests and corrections mentioned above, the model with panel data was 
generated for the study of the value added generated by the Brazilian state of Santa Catarina’s 
textile industries, the result of which is shown in Table 4: 

 
Table 4 
Result of the estimation of the model with panel data to evaluate the behavior of value 
added of Santa Catarina’s textile industries during the period from 2006 to 2015 

Variable Real growth rate Nominal growth rate 

Coefficient Standard error P 
value 

Coefficient Standard 
error 

P value β0 0.0571475 0.0008775 0.000 0.0606862 0.0008777 0.000 δ0 -0.0304579 0.0023162 0.000 -0.029496 0.0023165 0.000 β1 -0.0487251 0.0021281 0.000 -0.0484238 0.0021282 0.000 δ1 0.0393482 0.0044225 0.000 0.0387022 0.0044226 0.000 

Number of observations: 164,431 

Confidence Interval: 95% 

Dependent variable: Added monthly value generated by the company. 

Note¹: At the level of significance of 95%. 
Note²: The regression model definition tests for panel data (fixed, random or POLS effects), provided in Table 2, were 
suppressed, since the estimation of the model was based on the Newey-West estimator, with a view to correcting 
previously detected heteroscedasticity and autocorrelation problems. 
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Note³: Considering that the model seeks to measure the relative rate of the impact of tax incentives on the generation 
of wealth in the economy, there was an option for the semi-logarithmic model, considering its greater relevance for 
the economic analyses (Gujarati & Porter, 2011). 
Source: Prepared by the authors based on the research data (2016). 

 
According to data extracted from the model, between January 2006 and October 2008, 

the period prior to setting forth the presumed ICMS credit, the real growth rate of value added 
generated by the control group (textile industries without tax incentives – 𝛽0) presented an 
average increase of 5.71% per month (6.06% in nominal terms) while the policy group (textile 
industries that received tax incentives – 𝛽0+𝛽1) showed an average growth of only 0.84% per 
month (1.73% in nominal terms). 

In the period after setting forth the presumed ICMS credit, there was a substantial 
change in numbers. According to the results, since that period, the real growth rate of value 
added generated by the control group (textile industries without tax incentives – 𝛽0 + 𝛿0), has 
continued to grow but with a decrease of 53.30%. There was an average monthly increase of 
2.67% (3.12%, in nominal values). On the other hand, there was a 105% increase in the policy 
group (textile industries that received tax incentives – 𝛽0 + 𝛿0 + 𝛽1 + 𝛿1), which rose to an 
average monthly growth rate of 1.73% (2.15%, in nominal values). 

 
 

5 ANALYSIS OF RESULTS 

Given the results presented, some findings can be presented. The first is that, indeed, 
tax incentives granted to the textile sector have not been effective in promoting the segment 
economic growth. This can be perceived by the 32.89% decrease in the real value added 
monthly generated by companies in the sector after the institution of the presumed ICMS credit 
(the average monthly value added before the publication of State Ruling No. 1,669/08 was 
3.28% per month and became 2.20% in the subsequent period). Thus, the results corroborate 
those verified in studies such as those by Nascimento et al. (2002), Carvalho and Oliveira 
(2003), Oliveira and Dias (2011), Cardozo (2013) and Oliveira et al. (2014), by means of which 
it was concluded that there were no economic gains with the state tax incentives policies. 

Another point worth mentioning is the change in the monthly rate of increase in value 
added, generated between the policy and control groups after publication of the Ruling. While in 
the first group there was a real fall of 53.30%, in the second one there was an increase of 
105%, which can demonstrate a simple process of market migration due to unfair competition 
generated by the tax incentive, as verified in a study by Bondonio and Greenbaum (2007) for 
the North American Enterprise Zones. Thus, state intervention in the economy has not 
generated efficiency in the market but only negative externality to companies that perhaps could 
not have access to the tax incentive. This result gives rise to reflections on the decision-making 
capacity of political agents responsible for public choices. 

As highlighted by Oliveira (1999), the choice of tax incentive concession by federative 
units generates some cost that, as a rule, cannot be measured. Thus, there is some real 
information asymmetry on the part of public managers that prevents choices from being 
economically rational or satisfying all agents involved (Oliveira, 1999). In existing democratic 
models, public managers are constantly subject to influences from organized groups (rent-
seeking), which allows certain agents to actively influence political decisions, compromising the 
most rational economic choices (Oliveira, 1999). 

In addition, results indicate a clear gradual reduction of the textile industry value added 
growth rate, which may signal a progressive weakening of the sector in the state. This negative 
result may be closely linked to state foreign trade policies. According to Macedo and Angelis 
(2013), with the publication of the Pro-Employment program (Law no. 13,992/2007), Santa 
Catarina has changed the level and structure of the state’s imports. Until 2004, the state’s 
largest importers were industrial companies. This situation has been completely reversed in the 
following period, turning trading companies into leaders of import processes from 2011 (Macedo 
& Angelis, 2013). 
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6 CONCLUSIONS 

The present study has aimed to verify the value added behavior generated by textile 
companies before and after the adoption of a public policy, considering tax incentives effects as 
an inductive tool for the state’s textile chain economic growth. Preliminarily, tax, political and 
economic issues were considered, taking into account the foundations of the current “Tax War” 
scenario in Brazil. In an empirical way, the study has sought to measure tax incentive effects as 
an inductive tool for economic growth in the state textile chain, analyzing the value added 
behavior generated by textile companies before and after the institution of the presumed ICMS 
credit. 

Results show a 32.89% decrease in the real value added monthly generated by 
companies in the sector after institution of the presumed ICMS credit (the monthly average 
value added before the Ruling was published was 3.28% per month; it has increased to 2.20% 
in the subsequent period). In addition, after introduction of the tax incentive, there was a real 
decrease of 53.30% in the control group (companies without tax incentive), while at the same 
time a 105% increase in the policy group (companies with tax incentives), which shows a clear 
process of market migration, possibly in view of unfair competition generated by the tax 
incentive. 

According to FIESC (Brazilian Portuguese abbreviation for the Federation of Industries 
of the state of Santa Catarina) (2014, page 13), “The textile sector has lost productive density in 
the years analyzed, measured by the degree of industrialization.” This means that industrial 
costs have increased more than the value added. This lower production density, for FIESC 
(2014, p.13) “is related to an increase in textile raw materials imports for use in the industry.” 
This process corresponds to the textile and garment industrial movement in the rest of Brazil, 
where, in the same period analyzed, production density increased to two industrial segments 
(FIESC, 2014). However, the present paper does not intend to end discussions about tax 
incentives effectiveness in promoting regional development but rather warn about how this type 
of public policy is set forth.  

Therefore, the present study has sought to theoretically and empirically contribute to the 
topic. However, the issue still needs to be academically deepened, especially as to what 
measures can serve as guiding tools for redirecting this kind of public policy, allowing support 
for public managers to promote economically rational and efficient choices, maximizing well-
being of agents involved. 
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