Growth and Shared Prosperity in Brazil

Marcelo Neri - FGV Social
With Nanak Kakwani and Fabio Vaz

References: —
*9 these slides

http:, ps.fg '9-Slides-Growth-and-shared-prosperity-in-Brasil.pdf

*10 Paper

FEE Vldeo Paper Presentation Short 4 min (Port}
http://cps.fgv.br/videos/anpec-growth-and-shared-prosperity-brazil-integra-2410

****Video Paper Presentation Long 24 min {Port)

A Simple Indicator of Shared

Prosperity | =the 10th SDG

Following Atkinson (1970), we can write a general social welfare function denoted as:

W=pu(x=)= fum w(x)w(x)f(x)dx  This should satisfy: }W(X) f(x)dx =1

)
Suppose x is the income of an individual which is a random variable with density function f(x),
then the mean income of the population is defined as:

p=[ xfdx @

The idea of shared prosperity (SP) is simply the mean of the bottom 40% of the population.
More formally, suppose z is the income defined by:

=z
04 = [ fx)dx 2
then the Shared Prosperity (SP) indicator is defined by:
. jf xf (x}d.x
j‘: Fix)dx

which shows that the Shared Prosperity (SP) indicator is a weighted average of individual
incomes. The SDGs focuses on the bottom 40% of the population. The idea is that a large
proportion of the population should take part in and benefit from the growth process.
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A Simple Indicator

of Shared Prosperity

Applying the same decomposition the SP welfare indicator can be written as:
p.=p(l-1) 06

Where like other measures of social welfare defined over individual incomes such as
Atkinson’s (1970), it has an implicit (relative) inequality measure, defined as:

J]=1—H* (4)
M
which is a similar form of social welfare functions defined over the income space such as
Atkinson’s and Sen’s indexes. Note that | is not a usual measure of inequality such as the Gini
index because it does not satisfy the weak transfer axiom. It will be referred to as a measure
of inequity in shared prosperity and (1-1) as a measure of equity in shared prosperity.

Or an Absolute measure of inequality:

A=p— g
(5)

Prosperity and Inequality in Brazil 2001 - 2013

Average and Shared Prosperity and Inequality in Brazil

Table 1: Average and Share Prosperity in Brazil: RS per year
Average Shared Absolute Relative
Year prosperity prosperity inequality Inequality (%)
2001 7717 1581 6136 79.52
2002 7725 1644 6081 78.72
2003 7272 1577 5695 78.31
2004 7514 1736 5778 76.89
2005 7976 1870 6106 76.55
2006 8724 2113 6611 75.78
2007 8945 2198 6747 75.43
2008 9373 2405 6968 74.34
2009 9630 2481 7149 74.24
2011 10235 2791 7444 72.73
2012 11020 3068 7952 72.16
2013 11405 3169 8237 72.22
Trend 2001-2013 341.11 142.02 -0.63

Source: Author’s calculation from PNAD/IBGE microdata
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Shared Growth

p,=p(l-1) 06

The idea of shared growth is now developed. To do so write (3) as:
Ln(p,) = Ln(p) + Ln(1-1) (5)
which on taking the first difference gives:

Y =y+g (6)

where the first term is the growth rate of shared prosperity, the second term is the growth
rate of average prosperity and g is the growth rate of equity in shared prosperity, which will
be positive (negative) if equity in shared prosperity is increasing (decreasing). Thus, there will
be a gain (loss) in growth rate when equity is improving (deteriorating).

Average and Shared Prosperity

Annual Growth Rates of Average (AP) and Shared Prosperity (SP)— percentage points (p.p.)
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Income Sources as Determinants of

Shared Growth Trends in Brazil

Suppose My is the AP in year t and Hit is the mean of the ith income component in year t.

ITRED XSy (15)

Then it can be showed that:

ALn(u)~ B (B2 4+ B aLn(u,)  (16)
(] Me

which shows that the growth rate of AP is the weighted average of the growth rates of
individual income components - the weights being proportional to the average of income
shares in each period. This equation informs the magnitude of contribution of each income
component to the growth rate of AP. Similarly, we can explain the contribution of each income
component to growth rate of SP using:

1 iz (p—a i
ALn(a )3T (G + 59 Anu) - (17)

where HEs: is the SP in year t and ;. is the mean of the ith component of the bottom 40% of
the population in year t. This equation informs the magnitude of the contribution of each
income component to the growth rate of SP. Shared growth is defined as the gain/loss in the
growth rate of the SP, which is the difference between the growth rates of SP and AP. The
difference of growth in (16) from (17) provides the contributions of each income component
to shared growth. /

Which source of income contributed BRENTEI-EE LS

Lego type decomposition

the most to growth in total income? SIS
2001 - 2013

Contribution of Income Sources to Growth by Different Income Groups in
Middle
Group |5% Richest
40%-90%

Labor 2471 2.63| 3.8 | 2.78 | 1.82

AP 10% SP - 40%

Mean | Poorest| Poorest

Non-Labor | 0.79 | 3.74 | 1.93 1.05 0.19

Total 3.26 | 6.37 | 5.80 3.82 2.01

At this growth pace, it would take 34,8 years at this rate for the 5% richest
to double its income against 12,3 years for the 40% poorest.

Double

Question: What would be the annual
X,=2.X,= (1+r)T_ X,

rate that leads to a poverty fall of

Taking logs: T=1In 2/ In (1+r) 50% in 25 years?
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Social Security benefits identification can be decomposed in those above the Minimum

Wage (MW) and those equal to 1 MW

PNAD Individual Income Questions

Main Labor Earnings: there is also secondary

53 | Qual era o rendimento mensal que ___ ganhava normal-
mente, em setembro de 2008, nesse trabalho?
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Determinants of Total Per Capita Income Distribution — By Income Sources
Contribution to Annual Growth Rates By Segments 2004-14

9%

ems Labor e SSabove 1 MW g Other Incomes
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=
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0% 0,

10%- 40%- 40% a 90% 10%+ Média
Source: Author’s calculation from PNAD/IBGE microdata
Social Security benefits identification can be decomposed in
those above the Minimum Wage (MW) and those equal to 1 MW

Social Security (SS) upto 1 MW o e Social Tranfers Bolsa Familia

-1%

Which non labor source of income contributed il
the most to growth in total income? 2013

Contribution of Income Sources to Growth by Different Income Groups in annualized p.p.

2001-2013 ea 10% 40% ‘Middle Group| 5%

Poorest | Poorest 40-90 Richest

Labor 247 | 2.63 | 3.86 2.78 | 1.82
BPC 0.09 | 0.19 | 0.28 0.12 0.00
S. Security | 0.68 | 0.34 | 0.88 0.95 0.28

_Other 1 n471342) 082 | 003 |-005
(including BF*)
6.37

10% - 40% -
Poorest | Poorest

3.29

2001-2012 ‘ Mean

12

Source: SAE from PNAD/IBGE microdata



22/02/2021

Pro-Shared Prosperity Index (Targeting Efficiency) HisH
and Concentration Curves Different Sources 2012 Qi = Lol
sHi

Year Labor | BFP BPC S-security Other Total

PSPI - 2012 0.94 | 7.09 | 3.25 0.84 0.88 1.00

The concentration curve of the Bolsa Familia differs from other sources of income

2#ach RS generates more Equality emmmm=emRESI) Ttal
- > 0e® L4 per capita

Bolsa Faml’lia"" Income
0.80
()
£
g 0.60
g # Other incomes
k]
>
2 040
>
o

0.20

0.00 Cummulative Population 1.00

e Labor == Social Security ems Other Incomes

Source: SAE from microdata of PNAD/IBGE e BPC @ = Bolsa Familia a» @ Total per capita Income

Labor Deconstruction

Per Capita Labor Income in the total population can be expressed as:

Total Labor Mean Earnings of Occupied
Earnings those with Earnings Population

We can continue decomposing each peace of the identity in elements, what helps to
understand the relative weight of each labor ingredient.

MEAN OCUP/ EAP/
Mean -I.abor _ eanuncs [l WORKING IR o
Earnings HOURSs HOURS

Weekly Occupation Participation
Effort in the Rate
Economically
Active
Population
(EAP)

Average Hourly
Wages

14
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Definitions and Formulas (2 pages to be distributed in the exam)

- Active Age Population AAP (PIA):
I—abor Economics occupied + unemployed + inactive = (E + U + 1)

Occupied population (E): People working  Economically Active Population EAP (PEA)

: . i~ Occupied + unemployed (E + U )
Un?mployEd popula_tlon (U): People looking Participation Rate: (PEA) / (PIA)=(E+U)/ (E+U+1)
for Jop but not ocgupled . Unemployment Rate: (Unemployed) / (PEA) = (U)/(E+U)
Inactive population (I): People not occupied Occupation Rate in PEA: (Occupied) / (PEA) = (E)/(E + U)

Bonus
Labor Market, Income Policies and Demographic Bonus Decomposition

Years of
Schooling .
Occupation Rate Participation Rate
Mean
T
TOTAL INCOME [{] __TOTALINCOME HOURLY WAGE [l§ EDUCATION  [iX workiNG TIvE  [fIx OCCUPIED X PEA
LABOR EARNINGS EDUCATION PEA PIA

\ J J1 J

Importance
of Alternative

Income Sources
other than Labor

Education

Premium

INCOME POLICIES PRODUCTIVITY| WORK EFFORT]

Which labor ingredient contributed 2001 - 2013

the most to growth in labor income?

Contribution of Income Sources to Growth in Labor Income in annualized p.p

10% 40% Middle

Mean
Poorest| Poorest Group

5% Richest

Employment Rate | 0.25 -0.06 0.11 0.32 0.11
Participation Rate | 0.38 -0.90 -0.19 0.61 0.79
Hours Worked -0.39 | -0.75 -0.44 -0.43 -0.21
Hourly Wages 2.93 5.59 5.60 3.07 1.64
Labor 3.18 | 3.88 5.08 3.57 2.33

Source: SAE from PNAD/IBGE microdata



Which labor ingredient contributed

) } 2001 - 2013
the most to growth in labor income?

Contribution of Income Sources to Growth in Labor Income in annualized p.p

10% 40% Middle

o/ D

Mean Poorest| Poorest Group I
Employment Rate | 0.25 -0.06 0.11 0.32 0.11
Participation Rate | 0.38 | -0.90 -0.19 0.61 0.79
Hours Worked -0.39 | -0.75 -0.44 -0.43 -0.21
Years of Schooling | 2.23 4.90 4.22 1.97 0.54
Premiumper | o9 | 070 | 138 1.10 1.10

School Year

Labor 3.18 3.88 5.08 3.57 2.33

Source: SAE from PNAD/IBGE microdata

Shared Opportunities

Suppose o(x) is an opportunity enjoyed by a person with income x, then the average
opportunity (AO) enjoyed by the society is given by:

9= [ o(x)f(x)dx

This is the average opportunity available, but does not inform how it is shared by the

population. Similar to the idea of shared prosperity we can define shared opportunity (SO) as:

J5 oG f(x)dx

JF f(x)dx
which is the average opportunity enjoyed by the bottom 40% of the population. The inequity
in opportunity can be defined as:

e

v
I,=1- ES
Then the SO can be written as:
A =0(1-1,)

which is similar to Atkinson’s and Sen’s social welfare functions but defined over opportunity
space. I, measures the proportional loss (or gain) in opportunity due to inequity (or equity)
and therefore can be an indicator of inequity (equity) in opportunity. Note that unlike inequity
measure I defined in (3), which lies in the range o < | < 1, this inequity measure [ lies in the
range —1 < I, < 1 .The negative (positive) value implies that that opportunity is inequitqble
(equitable).
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Shared Opportunities

Trends in Average and Shared Opportunities in 2001-2013

2001 - 2013

Table 9: Trends in average and shared opportunities in 2001-2013
. Average Shared
Type of Opportunity . i
Opportunity | Opportunity
Occupation Opportunities
(Employment Rate) 0.28 0.15
Productive Employment
(% with formal contract) 1.00 1.45
Education Attainment
(Years of Schooling) 0.17 0.21
School Attendance
. 0.26 0.39
(% 6-14 years old attending school)
Source: Author’s calculation from PNAD/IBGE microdata
2001 - 2013

Occupation Opportunities

Average and Shared Opportunity in Employment Rate - %

Table 9: Average and shared opportunity in employment rate

Year Average Opportunity Shared Opportunity Inequity
2001 90.50 85.18 5.88
2002 90.73 85.67 5.57
2003 90.16 84.11 6.71
2004 90.88 85.26 6.18
2005 90.47 84.86 6.20
2006 91.39 85.63 6.31
2007 91.67 85.80 6.41
2008 92.70 87.36 5.76
2009 91.52 84.86 7.28
2011 93.08 86.42 7.15
2012 93.62 87.09 6.98
2013 93.30 86.30 7.51
Trend 2001-2013 0.28 0.15 0.12

Source: Author’s calculation from PNAD/IBGE microdata
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SOCIAL OBJECTIVES

EQUALITY OF

OPPORTUNITIES INCOME BASED

SOCIAL WELFARE

Inequality measure derived

SHARED
PROSPERITY,
PALMA RATIO

tc
LEVELS X GROWTH RELATIVE X ABSOLUTE
UNI X OBJECTIVE X
MULTIDIMENSIONAL SUBJECTIVE

VAR LOGs,
THEILs T & L,
J-Divergence
e
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