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HOW GREEN IS MY BUDGET? PUBIC ENVIRONMENTAL EXPENDITURES

IN BRAZIL

Abstract

This paper analyses Brazilian spendingeowironmental protection, including federal,
state and municipal levels, in the 2003-201flqek Results confirmed previous studies
that suggested a decliningemid of public expendituresn(i% terms) on environmental
expenditures at the federal level, but aneasing trend at the state level. This shows
that (a) the federal government is perceivamg‘anti-green” growtlstrategy, increasing
activities that pressure the environment (especially infrastructure investment), while the
spending on environmental protection remains relatively stagnated, and (b) there is an
important change in political distributioof environmental protection, with growing
participation of state and municipal govermige It was also shown that increasing
expenditures on environmental protenticdo not harm social and economic
development, confirming the main “green economy” hypothesis.

Key Words: public expenditures oanvironmental protectiqrdevelopmenthuman

development index; deforestation

Highlights:

e Declining trend of public expenditures environmental expenditures at the

federal level.

e Since 2007, state governments are spenaioige than the Federal Government
in environmental conservation.

e Correlation between public expenditsr@n environmental conservation and
HDI is positive.

e Correlation between deforasibn and HDI is negative



1. Introduction

One of the pillars of greening the econommyhe increase of public expenditures
in activities that ar@ssociated to sustainable development. Even though environmental
protection is not the onlyoncern for a “green” economy, @an only make sense if
there is an improvement of the efforts ie fhublic sector associated with environmental

protection.

The literature is relatively poor in gunical assessments of “public green
budgets”, especially in developing countri®sevious studies have suggested that in
Brazil, in spite of the rhetorical concemwith sustainability, there was a trend of
decreasing participation @nvironmental expenditure in the public budgetowever,
these studies are relatively dated, and mostly restricted to the Federal Government.
The objective of this paper is to expanlkde empirical analysis of the public
expenditures on environmental protection in Brazil, extending the analysis to the state
level and considering a longer period (2003®01n order to enable the development

of more detailed analison the subject.

The analysis of public expenditure igbstantially important in the Brazilian
context, because the country experienceyae of expansion in economic activity,
strengthened after 2006. The malmaracteristic of this cyelis the expansion of state
intervention in the economy, with growth pifiblic investment (sgxially in energy and

infrastructure areas) and the returnlohg term planning (Barbosa, 2010). So, the

!See, for example, Young and Roncisvalle (2002) and Young (2005).



analysis of the environmental budget is relév@ check if sustainability is a concern

on this new development model which is been implemented.

Another objective of this study is tanalyse if the myths that economic
development and environmental conséobra are concurrent goals, and that
deforestation is necessary to increase employment and income and improve social
conditions, have any empiricalguort. A statistical analysisas elaborated to estimate
() the correlation bsveen public expenditures and huntlvelopment, at the state and
municipal (local) levels, to check ifncreasing expenditures on environmental
protection really harm social and ecornondevelopment andii) the correlation
between deforestation and human developmetiheastate level, to check if high levels

of deforestation are assated with increases in the economic development.

2. Material and methods

Data on public spending was obtained from public databasis, open to public
access $ecretaria do Orcamento Federal — B®linistério do Planejamento, and
Secretaria do Tesouro NacionalSTN/Ministério da Fazenjlaeferring to the Federal

Government, 26 States plus the Fatl®istrict, and 5,558 municipalities.

In order to make possible the compan of the public expenditure data along
the time in real terms, it was used the Gd@fator calculated by the Brazilian Institute
of Geography and Statistics (IBGE), comsidg prices at 2010 Brazilian Reais (R$)

(deflators are presented in Appendix 1).

Development at municipal level wastiesated using the FIRJAN Municipal
Development Index calculated by the Fedien of Industries of Rio de Janeiro

(FIRJAN). IFDM is a proxy for HDI and ibased on indicators of employment and



income, education and health, giving the noipality a grade from zero to one (as
closer to one, the better the results .afdle most recent data provided by IFDM was
published in 2010, but it refers to data cctézl in 2007 — the time lag is due to the

dependence of external data flee consolidation of the index.

The proxy used for measuring the thtgaessure on the environment was
deforestation. This choice is justified not only by the lack of environmental indicators in
the sub national level, but also because itvadlthe analysis to test if deforestation is
really a necessary condition for economivelepment. The deforestation data used
refer to the period 2002-2008, aitd source of the data vesiaccording to the region’s

biome.

Deforestation data were obtained at theniipal level. For the Atlantic Forest,
the source was the “Atlas dos Remanescdria®stais da Matétlantica”, produced
by the National Spatial Research Instit(fdPE) in association with the NGO SOS
Mata Atlantica. For the Amazon biome, defiegion data is provided by INPE. For the
other biomes (“Pampa”, “Cerrado” and datinga”), data were obtained from the
Ministry of the Environment (MMA). 2008 wa$osen as the basear since it was the

most recent year with data available for all biomes.

State level deforestation was obtalnby adding data from the respective
municipalities. Besides, because of the hdigparity between state’s sizes in Brazil, it

was taken into account the percentage of defedearea, instead of its absolute value.

After the formulation of the databaseegthtatistics software SPSS was used in
order to check the proposewrrelation tests. Pearson Correlation Coefficients were

used to calculate the correlation between variables. However, it is important to notice



that in the correlation analysis there is no distinction between dependent and
explanatory variable; in this sense, ttwrelation only measure the linear association

between two variables, and do not allamy causality inference between then.

The first test was about the correlation between the public environmental
expenditure and HDI levels, iorder to try to prove thahere is no conflict between
spending in environmental issues and iowomg human development, at both state and
municipal level. The variable used fpublic expenditure was the average of the
percentage of the budget which was $pam environmental programs during 2003-
2010 - this amount appears in the budgetation under the subscript Environmental
Management. The average was used in di@éry to mitigate the huge oscillation of

budget data, what is quite common, spkgin small municipalities.

Secondly, we tested the correlation bedtw HDI levels andieforestation, in
order to clarify if deforestation actuallgads to improvement in the socio-economic
conditions — this test was c¢ed out only at the stateuel. The variable used for
deforestation was the average percentafgdeforested area between 2002-2008, per
state. After that, a double tailed t test wagiedrout to verifiy the statistic significance

of the coefficients.

3. Results

3.1 Federal budget

The recent expansion of economic actiaty Brazil is strongly associated with
the growth of public investnrmé, specially in energy and infrastructure areas. The
cornerstone of this strategy was theomulgation of the Program for Growth

Acceleration (PAC) in January 2007, in theginning of President Lula’s second term.



The program predicted more than five hundb#itlons of Brazilian Reais in public
investment between 2007 a@010, divided in three main areas: energy, logistic and

social infrastructure.

Besides that, in the end of Lula’scead term, the government launched PAC 2,
which continues as a very important prograiniRoussef’s current government, showing
the maintenance of the state-driven strptethe program predicts more than nine
hundred billions of Brazilian Reais ipublic investment between 2011 and 2014,

mainly in the infrastructure area.

The analysis of SOF data confirms that, together with the objectives of the PAC,
the public expenditure in infra-structure mcis sky-rocketed in the last few years.
From 2003 to 2010, the federal government exare in infra-structure raised an
astonishing 295%; the bigger rpaf this growth occued after 2007, due to the
implementation of PAC projects. Figurgé shows the evolution of the Federal
Government expenditure in the infrastructure area between 2003 and 2010, in millions

of Brazilian Reais (R$).



Figure 1 — Federal Government discretionary expenditure on infrastructure (2010

R$ Millions)
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Source: Own elaboration through database provided by SOF.

The practical result of this process was the increase of infrastructure
investments, with the counterpart of higlpgessure on the eneinmental authorities,
both for the emission of licences and for shpervision of the implementation of these
projects. However, since expenditures orfraistructure projegs were not being
matched-up with an increase on the budgetpublic environmental agencies, the

consequence was the poor environmemi@hagement of these new projects.

The Ministry of the Environment (MMA) is the main institution regarding
environmental management at the feddezel. So, the MMA budget was used to

analyze the evolution of the federal expenditure in environmental issues. The results

2 Discretionary expenses refer to expenditures tijreelated to the main purpose of the activity, not
including public spending on wages, pensions and interests.



shows that the MMA budget remainednalst stagnated between 2003 and 2010, while

the budgets of the Ministries of Tigport and Cities had a significant rise.

The Ministry of Transport budget roseom R$ 3,467 million in 2003 to R$
15,665 million in 2010 (growth of 351.8% over theriod), while the Ministry of Cities
budget grew 863.8% over the same periodttl@nother hand, the MMA'’s budget grew
only of 13.1% between 2003-2010, and had neuepassed R$ 700 million over these

years.

Figure 2 — Discretionary expenditure of the Federal Government for selected

ministries (2010 R$ Millions)
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Source: Own elaboration through SOF data.



So, it is clear that despitbeing an important actor in the management of
infrastructure projects, thiglinistry of the Environmenhas not being properly treated

in the redistribution and allocationtin the federal budget (Figure 3).

Figure 3 — Ministry of Environment share over Federal Government discretionary

expenditure in infrastructure area
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The other data source for the Fede@overnment expenditure (Brazilian
National Treasury - STN) classifies the expenditures according to functions. The results,
nevertheless, remained the same: emental related expenditures have been
stagnated, while expenditure in infra-struetus growing at fast rates. For example,
expenditures under the subscript “Tramig” rose 128,9% between 2003-2010, while
expenditures under the subscript “Enviremtal Management” grew only 20,8% over

the same period.



This discrepancy is even bigger if aygs is restrictedo 2006-2010: while
environmental related programs budgetyordse by 0.7% (reduced to 0.19% of the

federal budget in 2010), transporpexditures rose 33.1% (Figure 4).

Figure 4 — Federal Budget — expenses adlsified by their function (2010 R$

Millions)
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3.2 States budget

The following functions were analyzedn state level Wdgets: Transport,
Environmental Management, Housing, Saiota and Urban Affairs. Again, values

were converted to 2010 prices using the Gidfator and then aggregated over the

period 2003-2010.



Table 2 and Figure 5 show that, diffetly from the federal government,
spending on environmental management reedhirelatively stablewith a light rising

trend in 2003-2010 period

Table 2 — Average share of selected functions on the total of discretionary

aggregate state expenditures (2003-2010)

Environmental Management 0.8%
Transportation 3.1%

Urban affairs 11.1%
Housing 0.9%
Sanitation 2.8%

Source: Own elaboration through STN data



Figure 5 — Relative share of the total ofliscretionary aggregate state expenditures

per selected functions (2003-2010)
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Due to the huge disparity between Brazilstates in termef their absolute
budgets, we used the average share xplerditure in the function Environmental
Management over the period 2003-2010 fa tomparison between states. Table 3
shows that the average shafethe function Environmentdlanagement in total state
public budgets is around 0.8% over the p&r2003-2010. However, there is a wide

range between individual statescidlating between 0.20% and 1.17%.



Table 3 — Average share of the total budget for function Environmental

Management (2003-2010)

Amapa 1.17% Sao Paulo 0.80% Piaui 0.47%

Parana 1.17% Sergipe 0.77% Pernambuco | 0.37%

Ceard 1.15% Acre 0.74% Roraima 0.33%

Espirito Santo 1.11% Santa Catarina 0.72% Alagoas 0.24%

Mato

Paraiba 1.11% Goias 0.67% Grosso 0.24%
Mato Grosso do

Tocantins 1.02% Sul 0.54% Maranhdo |0.23%

Rio Grande do

Sul 0.97% Para 0.53% Bahia 0.22%
Rio Grande do

Minas Gerais 0.94% Norte 0.52% Roraima 0.20%

Rio de Janeiro 0.90% Amazonas 0.47% - -

Source: Own elaboration through STN data

3.3 Comparison States x Federal Budget

The analysis of the Federal Budgébwed a stagnation of the budget of the
Ministry of Environment, wite the budget of both Minises of Transport and Cities
grew substantially over thgeriod 2003-2010. On the otherlth at the state level, the
analysis of aggregate state budget showed dieapite having different patterns of share
over the total budget, ne of the analyzed functionsdca huge increase over the same

period, with relative stality of their share.

One of the results of this process dam seen in Figure 6: since 2007, the
aggregate environmental spending bstates surpassed federal government

environmental expenditures.



Figure 6 — Expenditures in function Envionmental Management in the period

2003-2010 (2010 R$ Millions)
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The analysis in terms of percentagesaionfirms that, when it comes to budget
allocation, environmental issues have arenoelevant role orthe state policy in
comparison to the federal policy (Figui®. While expenditures in the function
Environmental Management represented aBdgPbo of the total ste expenditure along
2003-2010, this share is reduced to about 0.2% for the federal budget — so, in
percentage terms, environmental spendinthbyFederal Government is about the same

as the Roraima State, the one with the smallest value in Table 3.



Figure 2 — Evolution of the relative share of expenditures in

Environmental Management (2003-2010)
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3.4. Correlation tests

If expenditures in environemtal conservation weran obstacle to economic

development, thus states that destine bigdmres of their budgets to environmental

conservation should present lower levelsHiDl. However, the statistical analysis

carried out in this study sheathat this myth has no emigal support — in fact, the

correlation between these variables is positive. As explained in section 2, we used the
average share of expenditure in functBnvironmental Management over the period

2003-2010, both for state and municipavdls, and FIRJAN Human Development

Index as a proxy for human development.



At the state level (26 obsvations), the correfi@n coefficient was 0.423,
statistically significant at 5%, and atethmunicipal level (5,558 observations), the
correlation coefficient was 0.129, statisticaignificant at 1%.The lower statistic
significance found for the statesdue to the small sample, while the lower coefficient
found for municipalities can be exphk@d by the huge psence of outliers

(municipalities with 0% of public spendimayer the analyzed period) in the sambple.

Figures 8 and 9 show the dispersion leswaverage environmental expenditure
and HDI, and after their analysis, it is cléhat the relation between these variable is
positive. As discussed before, since we onty alicorrelation test, it is not possible to
make any further comment about the causdldjween these varils — nevertheless,
the trend line presented in the graphs suggests tegt dare positive related. For
instance, the existence of positive correlatimtween these variables is sufficient to

refute the analyzed myth.

% From the 5,558 municipalities analyzed, 2.388 (about 43% of the sample) had average expenditure in
function Environmental Management for the period 2003-2010 lower than 0.05% of their budget, and
1,535 (about 27.5% of the sample) showed average environmental expenditure equal to zero for the same
period.



Figure 8 — Average expenditure in Environmental Management (2003-201@grsus

IFDM 2010 at state level
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Figure 9 - Average expenditure in Erironmental Management (2003-2010yersus

IFDM 2010 at municipal level
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One interesting aspect of the municipal level data is that the average
environmental expenditure also presqumisitive correlation with the Employment and
Income component of the IFDM. The corredaticoefficient between the variables was
0.167, statistically significant d1%, suggesting that spendimgthe environmental area
can stimulate job creation and incongeneration, instead of harming economic

development.



One possible counter-argument is that higher economic activity levels,
associated with higher HDI levels, would represent higher pressuratwmal resources,
thus increasing the need of enorimental protection efforts. Test this hypothesis, it is
necessary to identify data for environmérgress that are comparable at state or
municipal levels, a very difficult taslkconsidering the lack of information on

environmental conditions #te sub-national level.

The chosen variable was the averdgéorested area betdwn 2002-2008 at the
state level, and if the argument cited abavas right, the correlation between the
average deforested area and the HDI should be positive — bigger development levels

should come together with bigglesses of forested area.

However, the results showed that states that presented higher forest losses
presented lower HDI levels — the correlation coefficient w@gl18, statistically
significant at 5%. Again, even without adiar regression, the trend line presented in
Figure 10 suggests that thdateon between the atyzed variables is negative and

significant.

In addition, the relation between the average deforested area and the
Employment and Income component of th&M is also negative, with a bigger
correlation coefficient (-0.461)also statistically significant at 5%. This results
confirmed previous studiésthat argued that allowingnore deforestation do not
improve development conditions, and, aasiefor the deforestation problem, higher
human development do not repat a higher pressure on natural resources than in a

situation of worse economic or social conditions.

* See, for example, Young (2006) and Young and Neves (2009).



Figure 10 - Average deforested area (2002-200&¥ sus IFDM 2010 at state level
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4. Discussion and conclusions

This study provides several conclusions. tHofsall, the analysis of the Federal
Budget confirmed the decliningend of public expendituredn percentage terms) on
environmental expenditures. Despitee tthuge growth ofthe budget for the
infrastructure area, the budget for the emwinental area remained stagnated over the
period 2003-2010 - this situation becammore explicit after 2007, with the
implementation of PAC. This shows thaethederal Government is following an “anti-
green” growth strategy, in the sense tlaativities that pressure the environment
(especially infrastructure investment, suah dams and road building) are receiving
more resources, while the expenditure ori®nmental protection remains relatively

stagnated.



Another negative consequence of thistetgg is the worseng of environmental
management of infrastructure projects Bmazil, since the implementation of new
projects amplifies the demand for licensiagd supervision from the environmental
authorities, but these authorities does have an increase on their budgets as a

counterpart to enable the rzaltion of this extra demand.

Besides, it is important to point out that environmental authorities in Brazil
already suffer from lack of material and haimresources — for example, analysing the
National System of Conservation Units, dié&ros and Young (2011) showed that the
proportion between area includedthe environmental consation system and official
employee on supervision of tlaeea in Brazil is one of thgorst in the world. While in
South Africa and the United States this pmjon is, respectively, of one employee for
each 1,176 ha and 2,125 ha, in Brazil the priomois of one employee for 18,600 ha —
an area that, in practicalrtas, corresponds to approximigtéhe area of 20,000 official

football fields per one person.

The comparison between the federatl dhe state budgets for environmental
conservation showed that there is an impudrtzhange in the poidal distribution of
environmental policy: since 2007, state goweents are spending more (in absolute
terms) than the Federal government in #rea, thus playing a major role in the

management of natural resources in Brazil.

Additionally, the stastical test carried out onithstudy proved that the myth
that environmental conservation is an oblgtdo economic development does not have
empirical sustenance. If this myth svaright, the correlation between public

environmental spending and human develognhevels should be negative; however,



results showed that the correlation betweasehtwo variables is pitive, both for state

and municipal levels.

However, it is important to point out that the focus of the analysis was not the
absolute value of the coefficient, but the direction of the correlation — since it is
positive, the result is sufficient to refudee myth. Even though no causality tests were
taken, these results suggest that increasxpgnditures on environmental protection do
not harm social and economic developmemnfirming the main hypothesis of the

“green economy” strategy.

One possible counter-argument is thligher economic activity levels,
associated with higher HDI levels, would represent higher pressuratwmal resources,
thus increasing the need of emorimental protection efforts. Ttest this hypothesis, it is
necessary to identify data for environmérgress that are comparable at state or
municipal levels, a very difficult taskconsidering the lack of information on
environmental conditions at the sub-nationgaéleAs discussed in section 2, the chosen
variable was deforestation, and the results glbthat states with higher forest losses
presented lower HDI levels: the coefént correlation was — 0.418, statistically

significant at 5%.

To sum up, this paper shows thatspiée the fact that the myths opposing
environmental protection and development dosuovive to a statistic analysis, it seems
that they are not totallyoverwhelmed by public authties in budget decisions,
especially at the federal level, which persmsthe conventional view that increases in

environmental protection harm (insteadraprove) the economy and development.



As a result, unfortunatgl the amount of public seurces allocated on the
environmental area is derisive if compatedthe economic potential of activities that
conjugate environmental conservationdaeconomic growth. What policy makers
should take in consideration is that thés®e objectives are not antagonists — in fact,
environmental conservation can be an stusub economic growth, specially in poor

areas.

Public policies have a major role on timeplementation of these activities, to
guarantee that the environmental aspect is effectively incorporated on the Brazilian
development trajectory for the next years. Conciliate environmental conservation and

economic development guarantees not only rgooavth, but essential) better growth.



Appendix 1

GDP deflator calculated by the Brazilian Institute of Geography and Statistics

(IBGE), considering prices at 2010 Brazilian Reais (R$)

DEFLATOR

2002 1,874712

2003 1,695805

2004 1,49108

2005 1,380118

2006 1,287304

2007 1,212721

2008 1,145481

2009 1,0574

2010 1

Source: Own elaboration through the Braziliastitute of Geography and Statistics (IBGE)
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