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Abstract: This paper expands the analysis developed byyEler(1994), who estimated the
income convergence among Brazilian states from 1872®90. The methodology is based on
the convergence model proposed by Barro and Sdkadin (1992) and is applied to test both
the beta-convergence and the sigma-convergencehé&qeriod after 1990, and sub-periods,
(the) effects of education&dvel (used as a proxy for human capital), andrinatgonal trade

on the increase of income states were estimatesl pidliminary results show that even after
the economic openness in 1990s, the income conveggaocess has not changed compared
to the first period previously analyzed (1970-198@)ong the 27 Brazilian states and this
process has been still ongoing (0.7pé6 year) to the recent years.
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1. Introduction

Importance of sustained growth mer capita income can be represented in a simple
example, as shown by Gondim and Barreto (2004abgrowth of 2% per year over a period
of 20 years, increageer capita income by 50%. If this growth rate is maintained & period

of 35 years, it could double the initipér capita income. Jones (2000) shows some stylized



facts of economic growth: i) there is a significamatiation betweemer capita incomes, ii)
growth rates are not uniform across countriesgrnowth rates are not constant over time.

In the 1950s and 1960s neoclassical models of grawete developed based on works
of Solow (1956 and 1957), Cass (1965) and Koopn{a865). According to neoclassical
models, different levels of GDper capita of countries should converge in the long run. The
phenomenon of income convergence is related to fimelamental hypothesis of the
neoclassical model of decreasing returns of ca@tatountries with a lower initigler capita
income and capital would have higher rates of itnaest and, consequently, higher rates of
economic growth. However, income convergence ancaugntries or regions is not always
observed, which is only found under special coodgi As noted by Dowrick (1992),
between 1960 and 1988, however, wealthier coungies faster than poorer ones pear
capita terms.

Barro and Sala-i-Martin (1992) published an impatrtaork on income convergence,
which showed empirical studies on convergence anstatgs in the U.S.A. The authors
suggest two measures of income convergencep{dgnvergence, which is related to the
concept of faster economic growth of poorer ecoesmn relation to more developed
economies, (2p-convergence, which involves the decline of crasstisenal dispersion gier
capita income, or product, over time.

Thus, in the research line on economic growth, oméag convergence speed jdr
capita incomes among regions within a country is impdrtaranalyze the economic growth
process, ensuring fber capita income gap among countries or regions is decrgasuer
time. Moreover, as indicated by Gondim and Bar(2@4), lack of convergence or existence
of conditional convergence only when submitted bypaticular factor (e.g. level of
education, trade exchange ...) would guide poli@kens to correct paths aiming to reduce
such inequalities.

According to Cravo e Soukiazis (2006), most emalristudies show that the
convergence process is conditional and not absolite convergence is related to the
argument of endogenous growth theory with increpsiturns of scale (mainly due to human
capital and technology), rather than constant mstur(or decreases) of scale.

However, finding conditioning factors thlaetter explain the convergence process
among different economies has become a major prolakethe growth theory. Among a
variety of studies, the approach of endogenous trdeory argues that one of the factors
that leads to economic growth is human capital. oddimg to Cangussu et al. (2008),
theoretically, human capital is important in detenmy income convergence directly and



indirectly. Direct effects of human capital affé@atome through improved labor productivity,

even keeping all other factors constant (capitdl teechnology), by improving workers’ skills

to perform their tasks. It is represented by theogtuction of human capital directly to the

production function. As indirect effects, we mentithose concerning the amount of
technology available for production process. S@séhfactors influence the creation and
diffusion of technology. Barro and Sala-i-MartinO@R) suggest that, among other factors,
trade liberalization could accelerate the procdsgncome convergence among countries.
Regarding income convergence among Brazilian stated Fochezatto and Stulp (2005)
show that trade liberalization has forced the eopnéo undergo structural adjustments, to
modernize technology and to improve productivityc® regions have different productive
structures, sectorial changes, on the other hamityenced the spatial configuration of

production and income. Regions that had produdivectures mostly composed of sectors
affected by the trade opening, mainly by importsedalization, had their small scale

compared to that of other regions.

2 Literature Review

From the 1940s, models of Keynesian inspiratioichsas the Harrod model (1939),
Domar (1946) and Robinson (1956), who sought terdahe susceptible growth rate to
ensure growth with full employment, considering tixeel of investment as the key factor in
the economy. In models of Keynesian inspiratiooppnently the Harrod-Domar model, both
the income growth rate and investment growth rapedd directly on the propensity of
saving and, depend conversely on a constant pradpdal ratio.

The neoclassical growth model, based orksvof Solow (1956 and 1957), Cass (1965)
and Koopmans (1965), shows that GDP lepel capita of different countries should
converge in the long run. The phenomenon of corererg is related to the fundamental
hypothesis of the neoclassical model of diminishigtgrns of capital, so countries with lower
per capita income, and scarce capital, would have highesratéenvestment and thus, higher
rates of economic growth. Assumptions and Solowsiteon dynamics imply that developing
economies, with low levels ger capitaincome and capital, should have higher growth rates
This result, in the absence of any restriction @ntml of particular characteristics of each
economy, leads to the hypothesis of absolute incamoevergence among different

economies.



During the 1980s, several studies tested the hgsattof income convergence among
countries. Baumol (1986) states that there is cwmree between groups of similar
economies, but when the model of countries is as®d and includes distinct economies, the
convergence hypothesis was not found. Barro anda-iSdhartin (1992) tested the
convergence hypothesis among states in the U.Swd\ feaund the absolute convergence of
regional economies, identifying the states latkesaabout 35 years to halve the income gap
for richer states.

De Long (1988) disputed results of Balurfi®86) on the convergence of
industrialized countries in the twentieth centuapd highlighted that the result could have
been influenced by the process of selecting caestonce it had been included only countries
with high per capitaincomes at the end of the period (1980s), whiclsed spurious results.

In the 1980s and 1990s, human capital, as wekssarch and development (R & D),
was introduced in the new models of economic growthich influenced works carried out
by Robert Lucas (1988) and Paul Romer (1986). énthleory of human capital, individual
productivity in the future is affected by their @@an on which activity they allocate their
time to in this period. Lucas (1988) underscores folicies encouraging increases of time
that individuals spend on qualification generat@peamanent increase output per worker.
Thus, the author concludes that an economy with ilotial levels of human capital and
physical capital will remain with loweper capita income comparing to other developed
economies. Sachs and Warner (1997) also arguehtima@n capital accumulation is a
nonlinear function of the level of human capitahem the initial level of human capital is
low, the accumulation of human capital is also levinen human capital is at an intermediate
level, then the accumulation of human capital readfe highest speed. When the level of
human capital is already very high, so once adanaccumulation of human capital is low.
This means that growth tends to be higher in ecae®muith an intermediate level of human
capital.

In the model proposed by Romer (1986), it is asslithat the generation of ideas is
an input in the productive function, which, givdretcharacteristic of non-rivalry of ideas,
leads to a productive function with increasing nest Garcia (2006) examines that faster
growth of developed countries is highly correlatath their augmentation of R&D (Figure
1), which could accelerate the rate of technoldgihange and hence economic growth.

! By doubling the inputs of production, includingetistock of ideas, we can get more than the double o
products.
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Figure 1 - Investment on research and developmenmt gmployee and the rate of
technological change (%) by groups of countrig®mf1970 to 2000
Source: Garcia (2006).

Abramovitz (1986) points out that qualitative amdtitutional variables would be
equally or more important than the access of poooemntries to technology developed by
richer countries. Abramovitz (1986) argues thatehe an interaction between social capacity
and technological opportunity, being that the etlondevel and institutions of the economy
may limit the adoption of new technology, while ltaological innovations would press for
changes, especially in the institutional framework.

Among the factors that facilitate the @ipsion of new technologies by developing
economies, Abramovitz (1986) highlights three, nigme

1. Facilities to disseminate knowledgajchs as channels of international
communication, multinational corporations, interactwith international markets and direct
foreign investment;

2. Conditions of labor supply, like agus of labor force in agriculture and control
internal and external migration, and;

3. Macroeconomic conditions that encoeanagestment.

Stern (1991) criticizes the theories of growth eleped so far, which deal primarily
with capital accumulation, human capital, technglagd population growth to determine the
growth process of a region or country. The autlhiggssts the inclusion of other variables to



study the growth, which involve, basically, detemamts of institutional and organizational
economics.

Barro and Sala-i-Martin (1992), based on concdgtamework developed by Solow
(1956), investigated the existence of absolute eaqyence among states in the U.S.A. over
the period between 1840 and 1988. According toatitdors, poorer states tend to have a
growth rate ofper capita income higher than that of richer states, indicpte clear
convergence gber capita income inter-regional in the United States at alyeate of about
2%. Considering the same process with 98 counbidween the years 1960 and 1985, the
authors found that there was conditional converggeimcother words, there was convergence
after performing a control on the steady state aheeconomy. Those countries do not
necessarily converge to the same point of steadie,sbut to their own steady state.
Subsequently, Sala-i-Martin (1996) conducted aystud 110 countries that were randomly
chosen and stressed that, because of differen@®momic, social and structural policies, he
could not verify occurrence of absolute convergeand dispersion oper capita income
level was actually increasing. Countries that sththe period with higheyer capita income
grew more than those countries with lovper capita income. Moreover, dispersion pér
capita income level increased. When countries and regieiis similar characteristics —
Japanese prefectures, states, countries of then@agyan for Economic Cooperation and
Development - OECD and European regions — are aedlyit is observed both the
convergence and sigma beta.

Dunford and Smith (2000) emphasized that recemaret on income convergence is
mainly the results of neoclassical models of regi@tonomic development. An example of
research on regional convergence is the work abSaral. (2006), which presents a model of
convergence between regions in the following coestrArgentina, Brazil, Chile, Colombia,
Mexico and Peru. In some cases, results suggesixisence of convergence among "clubs
of regions" (or homogeneous regions within cousjriéserra et al. (2006) suggests that
regional disparities, curiously increased, in tbeardries studied, after the implementation of
structural reforms and trade liberalization in 11990s.

Shankar and Shah (2001) assessed the impact iofepalo reduce regional income
inequality in the process of income convergencera#il countries with several degrees of
regional income inequality, during the 1990s. Rissshow that countries like Thailand,
Chile, Pakistan, the United States and Uzbekistawe hsubmitted their respective
convergence to regional incomes, resulting fromithlementation of common policies to

promote an economic union by removing barriersamlifate mobility and ensure minimum



standards of basic services for the entire nat®pecifically in the Chilean case, the
convergence of regional incomes is partly explaimgdeconomic liberalization, which
eliminates distortions in the economy and led eagion to discover its best comparative
advantage. However, countries such as Brazil, laesian Russia and India have shown a
process of regional income divergence, resultingmfr applications of regional
interventionism. Thus, the authors concluded tpatadoxically, to disadvantaged areas, it is
advisable to create equitable conditions, instdachplementing policies of paternalism and
protectionism.

Dobson and Ramlogan (2002) analyzed income conmeegén Latin America
between 1960 and 1990. According to the authorghis period, there is evidence pf
convergence, in other words, countries were cornngrgt a low speed to the same level of
per capitaincome. However, in this period, there is no evadeafc-convergence. Moreover,
rates of per capita income convergence were higher during the 1970s ety 1980s,
decreasing considerably in the second half ofdesade. This is because, during the 1970s,
industrialization programs introduced by developoauntries (including modernization of
the agricultural sector) and availability of ext@rfinancing to support the productive sector,
were key factors for strengthening the processnobme convergence in these countries.
However, during the second half of the 1980s, ttememic crisis led to a change in the speed
of convergence and even the subsequent recovesgomiomies in the 1990s was not enough

for countries to return to a pattern of convergence

2.1 Studies on income convergence in Brazil

Regarding Brazilian studies on economic growth smedme convergence, Ellery Jr.
(1994), using the neoclassical model proposed byoBand Sala-i-Martin (1992) tested the
existence of income convergence of Gp# capita among Brazilian states from 1970 to
1990. Estimates d¥-convergence confirmed the existence of a conves@nocess among
Brazilian states at a rate of approximately 1.3% ymar. For American states, Barro and
Sala-i-Martin (1992) found a value @fconvergence between 1.75% and 2.5% per year,
considerably higher than what was found by Ellery(1994). Concerning dispersion of GDP
per capita of the statesofconvergence), estimates show a variance of stetadg-below the
initial variance, indicating that there is indeepracess of income convergence in Brazil.

Azzoni (2001) indicates that from 1939 to 1995eréh was absolute income
convergence among Brazilian regions. However, tithax found out that there were cycles

of convergence and divergence through time, whaohhe explained by periods of economic



expansion showing higher economic growth in moreetiged regions, while in periods of
economic slowdown, these same regions were diraffibcted, with further negative impact
in poorer regions. Maciel, Andrade and Teles (2Q@&formed a dynamic analysis of five
Brazilian regions, and proved a convergencgeofcapita income in the southern, midwestern
and southeastern regions for the period from 168905.

Chein et al. (2007) also analyze the convergenueng Brazilian regions, from 1970
to 2000, but noted lack of convergence in thisqukrstressing differences among regions
regarding attributes associated with developmetiee and their respective administrative
territorial divisions. At this point, we can memtithe northeast, a region that since the 1970s
has not been homogeneous, once the state of Bakishown a higher level of development
comparatively to its neighbors.

Other studies have evaluated the convergence sgoegarding states - Ferreira and
Diniz (1995) and Azzoni (1997). The importance ofrtan capital in the convergence process
of GDP per capita among states is presented in Brazilian studies Blrros et al. (2001),
Cravo and Soukiazis (2006), Cangussu et al. (2@08) Barreto and Almeida (2008) that
focused on the analysis of convergence specifi¢atlyhe state of Ceara. Azzoni et al. (2000)
analyze human capital and explain the importancgeofyraphical variables and institutional
constraints to determine the income difference ajr®razilian regions, which influence the
convergence gber capita income in the states.

Chagas and Toneto (2003), and Fochezatto Stulpbj2@chéa and Martins (2007)
investigated determinants of growth of Braziliaties in the states of Rio Grande do Sul and
Bahia, respectively. For convergence clubs, Magall{@001), Laurini et al. (2003), Gondim
and Barreto (2004), Magalhdes and Miranda (200%) &rompieri-Neto et al. (2008),
assuming that, although there is no strong evidefagobal convergence, some states are
approaching each other in termspef capita income. Then, these states would form groups
or clubs of convergence. Most of these studiesdoewmdence of convergence clubs formed
primarily by two groups: one for states in the Moand Northeast and other states in the
South and Southeast.

3. Methodology

The concept of convergence is present in neockdssiodels of economic growth,
and implies that developing economies tend to giaster than more developed economies,
mainly due to reduction of capital returns. Noweagjdywever, income convergence involves

return of capital, in a broad sense, that incluegsansion of human capital and technological



knowledge asset. When the economy is below itddgtstate point, it will grow faster than
when it is operating above that point.

Barro & Sala-1-Martin (1992) carried out empiricilidies on income convergence
among states in the U.S.A. The authors proposedtypes of convergence: (1) the beta-
convergence concept, which is related to fasten@oic growth of poorer economies in
relation to developed economies; and (2) the sigamergence, which involves the decline

over time of income dispersion (sectional), or 2P per capita among the states.

3.1 Convergence Theoretical Model

The analytical model proposed in this work was tgved by Barro & Sala-i-Martin
(1992). In this model, , production function, inrgapita terms, isy = f(lz): ALK?, y and

k are the product and the capital per unit of eifedabor, respectively.

Barro & Sala-i-Martin (1992) developed a model agito find an equation that
relates the rate of economic growth with its ihiflacome, and to estimate the speed of
convergence of the economy to its steady-state.poin

Families maximize, in an infinite horizon of timmnsumption of utilities (c):

-6 _
Max| C—el (PG
(1)

A A

sak = (k)—é—(5+ X+ n)k

Where,

0 = marginal utility elasticity with respect to c;
p = rate of time preference;

n = growth rate of labor force;

X = growth rate of labor productivity;

O = rate of depreciation.

The first order condition of maximization of utiés is:
c 11 .
—==0f \k]-0- 2
S 2 (K)-o-4] @
Barro & Sala-i-Martin (1992) showed that transiabrnlynamics can be quantified

through a log-linearization of equations (1) anggund the steady-state point. The solution

for Iog[)?(t)] in log-linearized approximation, as in Barro & Saldartin (1992), is:
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log[§(t)] = log[§(0)] & + logly”) .- e#7) (3)

Beta () parameter represents the adjustment speed tyste&zte point. The authors

also showed that average growth rate of y (progderctapita) ranging between 0 andis:

ol

In expression (4), Barro & Sala-i-Martin (1992) wadhat: “the higher the beta, the

greater the responsiveness of average growthaodteetgap betweeh)g(f/m) and Iog[)“/(o)],
that is, the faster the convergence to the steiaty.s(p.226)

From the equation (4), the econometric model torede the beta-convergence, is:

1 Y, 1-e#7
e

Where,B = x + {@} tog(97)+ xt, .

The relationship expressed in equation (5), whea patameter is positive, implies
that countries with loweper capita product in the initial period will have a growthte ofper

capita product increased over time (beta-convergence).

3.1.1 Concept of sigma-convergence
When there is, over time, a reduction of deviatstandardper capita product in

countries, it means that there is sigma-convergedega et al (2006) argue that dispersion of
the level ofper capita product is reduced only when poorer countries giaster than richer
ones (sigma-convergence). Beta-convergence is ess&gy condition, but not enough for
convergence.

From the expression (5), Ellery Jr. (1994) showat,tlassuming that the random

term has zero mean and constant variance, it slgego obtain:

ol =e*ol, +0; 6)

In the steady state, according to Ellery Jr. (198% solution for equation (6) is:
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(7)

The condition to occur sigma-convergencedas:>o”.

4. Database

We used in this study interpretative analysiseaiomdary data, organized in tables and
charts, from time series of annual regional GigP capita. These data were collected from
IBGE (Brazilian Institute of Geographic and Statist from 1985 to 2004.

The Ministry of Development, Industry and CommefleIC) is the source for data
on Brazilian imports and exports. These data foritexd basis to calculate the volume of
international trade. The National Institute of Ealienal Studies and Research (INEP)
provides annual data on education in different Beaz states and regions, for example, total
number of students enrolled in primary, middle aigh school.

To estimate the econometric models, wel uke statistical software EViews, version
4.1.
5. Results

This section analyzes results of estimated ecotrammodels. Three different models
were estimated: i) the traditional model (as repmésd by equation 5), using only the GDPs
per capita of the 27 Brazilian states, covering period fro@®Q to 2004, and its sub-periods
from 1990 to 1995; from 1995 to 2000 and from 2@0®004; ii) the alternative model,
which incorporates the variable “education”, comgrthe years from 1995 to 2000, and iii)
the alternative model that incorporates both véemb'education” and “trade volume”,
estimated in the period from 2000 to 2004. Thealde "trade volume", which was obtained
through the sum of imports and exports of the rethpe states and regions, was preferred
over the variable "economic opening” due to lacKath availability in this time series, which
does not change the final outcome of the studyrajnid measure convergence speed, over
time, among the Brazilian states.

Results of regressions are presented ie thbl
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Table 1 - Results fgi-convergence in traditional and alternative models

Period Parameter 3 B (%) R2

-0.007908

1990 to 2004 O Soures 0.8418 0.1154
1990 to 1995 '(%2225220‘;? 0.5329 0.0134
1995 to 2000 bt 0.3951 0.1684
2000 to 2004 gg%fggi? 1.4790 0.1701
1995 to 2000 '(%3292338‘;? 0.2362 0.0329
2000 to 20042 380878, 0.9995 0.2341

Source: Authors.
Notes: (t) traditional model defined as equati®n
1 alternative model, incorporating the variable 'edion’.

2 alternative model that incorporates both théatde "education” and “trade volume”.

1-e#
3 parameter =

T

Standard error in brackets.

In all results estimated, we confirmed the existent absolute convergence among
Brazilian states, since values for param@teare positive and significant. In the traditional
model, value of for all period (1990-2004) was 0.84% per year.

In the case of sub-periods, the ratepef capita income convergence of Brazilian
states is greater in sub-period from 2000 to 20047% per year, followed by sub-period
from 1990 to 1995 (0.53% per year). For the perfomm 1995 to 2000, we found
convergence speed of 0.39% per year. Results dhaiie speed of absolute convergence,
that is, speed at which poorer states reduce thengaer capita income toward richer states,
was more evident between 2000 and 2004. Howevisr ptlocess occurred at a lower rate
than that observed by Barro and Sala-i-Martin (39#2ween 1840 and 1988 for states in the
U.S.A. (2% per year). For Brazil, results of Ellehy (1994) show a convergence rate among
the Brazilian states of about 1.3% per year betwE®r0 and 1990, higher than the rate
estimated in this paper for the period between 802004. Azzoni (2001) calculated a rate
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of convergence among the Brazilian states, fron81841995, of 0.68% per year, a similar
rate found for the period 1990-2004 in this study.

The alternative model that includes the variabldutation”, represented by total
number of students enrolled in elementary schasbh arovided evidence of conditional
convergence, at a speed of convergence rate o%0d&8 year for the period between 1995
and 2000; below the level estimated for the sam@geising the traditional model. This
result is in agreement with those presented by @€eand Soukiazis (2006) for 1980-2000, in
which the estimated convergence rate was appro&iyn@i26% per year for the country as a
whole.

The third model estimated, which incorporates thdables "education" and "trade
volume" in the five-year period from 2000 to 20Q#he convergence rate found was
approximately 1% per year, which is below the k&keulated for the traditional model. The
inclusion of both variables increased the explayapower of the model (R?) in comparison
to other models previously estimated.

In order to analyze and measure differences inmnit@me convergence process among
Brazilian regions, we estimated the same modelsgudimmy variables (Table 2), which
increased considerably the models explanatory powellowing a procedure previously
adopted by Ferreira and Ellery (1996), we includethe original model @alummy variable
for each region of the countryubmy variables not statistically significant were exizd.

For all period, from 1990 to 2004, the incorporgtiof dummy variables to regions
decreased the convergence speed previously estinat®79% per year. Important to note
that results of the model for the sub-period fro89Q to 1995, which includedummy
variables for the Northern and Northeastern regianproved the explanatory power of the

model (41%), and increased estimated convergeremzdp 1.43% per year.
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Table 2. Results foB-convergence in traditional and alternative modelth variables

dummies.
Period '?(;)t)a DN DNE DSE DS EDUCA CORRC R?
20.01226 -0.00698 -0.00634
0.79692 -0.00652
1990 to 20021 (0.0043) (0.00221) (0.00232) (0.00280) (0.00304) - - 0.62767
5 1.435 -0.01782 -0.00867
1990 to 199 (0.0091) (0.00453) (0.00524) - - - - 0.41007
0.16442
-0.00658 -1.39E-09
1995 to 2000 (0.0061) "o'o0 > ; ; - 6 005a22) ; 0.16691
-1.33E-09 -3.40E-05
0.99947
2 _ - - - . - 4.62E-05
2000 to 2004 (0.0067) (1.15E-09) ) 0.23406

Source: Authors.
Notes: (t) traditional model:logl = ¢ + b.log2
L alternative model, incorporating the variable 'eion'.
2 alternative model that incorporates both théabde "education” and “trade volume”.
3 DN = dummy for North region, DNE =dummy for Northeast region, SDR dummy for Southeast
region, DS =dummy for the South region.

* Standard error in brackets.

In order to examine whether there is or not conmecg, we checked the dispersion of
GDP per capita logarithm of Brazilian states and regions (FigRyea criterion known in the
literature ass-convergence. Thus, the existence of convergenitelegend on whether or not
there is decrease of dispersion.

Considering a larger period beginning in 1985, @&e abserve that the reduction was
more significant from 1993/1994, period marked by implementing of the economic plan
“Plano Real” and the consequent monetary stahidimatmportant to highlight that in the
period 1999/2004, which coincides with macroecomonaforms, such as the adoption of
floating exchange rate, expansion of social programd income distribution, adoption of
system for inflations targets and law of fiscalp@ssibility, there was considerable decline in
the dispersion of GDRper capita logarithm. We can also observe a period of income
divergence between 1986 and 1990, which coincidéh Wwyperinflation period and

macroeconomic instability.
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Figure 2 —Dispersion for the log gfer capita income across Brazilian States - 1985 to 2004
Source: Authors.

6 CONCLUSIONS

Positive values found fd¥-convergence and the condition in which standaxgiagien
of GDP per capita in theinitial period is higher than the standard deviatal the GDPper
capita logarithm in the final periods¢> of) confirms the income convergence process among
Brazilian states and regions in the years analyzhdrefore, this study showed that {bes
capita income convergence among Brazilian states, as\waxsén periods prior to the 1990s,
continued throughout that decade, and remainedaei2®00s. Alternating periods of higher or
lower rates ofper capita income convergence among the states, relevantidattiat the
difference between theer capita income of richer states, am#r capita income of poorer
states, has declined over this period.

Barro and Sala-i-Martin (2004) argued that diffees concerning technology,
economic and political institutions tend to slowwaothe convergence process. In this
context, it is important to note that in the 199 consolidation of political institutions,
monetary stability, economic opening and sustamadtonomic growth were the key
elements for the continuous process of income agevee among Brazilian states.

According to Pires and Garcia (2004), economicrébeation during the period

analyzed in this work was still small in Brazil, umétional deficiencies still remain at
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significant levels, the size of the public sectontinues to grow, and investments in science
and technology are below those observed in cogntsigh similar income levels. Results
suggest that although there has been progresgse ihdicators, there is still a long way for
Brazil and, consequently, for all twenty-seven Hraz states to pass through to finally reach
a meaningful pattern of economic growth. Publia@e$ of income transfers have multiplied
the effect on incomes of regional and national ecaes, which can be evidenced by higher
reduction of dispersion of GDp&r capita in the 2000s.

We also emphasizes the disparity of results foumthis and other relevant studies
compared with results reported by Chein et al. 20&ho found no evidence of absolute
convergence for Brazilian regions between 197020€0. For future research, we suggest an
analysis of the impact of other variables on incaraevergence among Brazilian states and
regions, such as investments in research and gmweltt, and migration, under the
assumption of free mobility of factors among ecore@mAnother suggestion is to investigate
the effects of transaction costs on the return udflip investment to determine economic

growth dynamics and income of Brazilian regionaremmies.
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