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Chapter 5. Brazil’s demographic transition and its effect on public spending

by Fernando de Holanda Barbosa Filho, Fundacdo Getulio Vargas — IBRE
Céssio M. Turra, Demography Department, Cedeplar, UFMG
Afonso Arinos de Mello Franco Neto, Fundacdo Getulio Vargas — EPGE

This chapter presents future public spending projections for Brazil as a result of the
demographic transition. The end of the demographic dividend, which will be followed by
population ageing, will affect spending on health, education, social programmes and social
security, including pensions. Health spending will increase significantly in absolute terms
but should maintain its share as a proportion of gross domestic product (GDP). Education
expenditure will decline. As education spending in Brazil is determined by the level of
education, the reduction in spending will not be linear, and will affect all levels of
government. The biggest challenge will be the payment of social security benefits, putting
at risk the sustainability of the government finances. Therefore, the most urgent task for
federal, state and municipal governments is to pursue comprehensive social security
reforms that will guarantee basic government functions in the coming years.

The authors would like to thank the Getulio Vargas Foundation Research Network (FGV Research Network)
for its financial support for the Project "Demografia e Gastos Publicos", of which this chapter is a product.
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Introduction

Since the 1930s, Brazil has been facing a rapid demographic transition, characterised by
both mortality and fertility declines with consequences for the size, growth and age profile
of its population (Carvalho and Wong, 2008[;;). The United Nations projections indicate
that demographic growth rates will decline from 1.26% in 2000-05 to -0.60% in 2100
(United Nations, 2019p)). In the same period, the dependency ratio (i.e. the ratio between
dependents — youth and elderly — and the working-age population) will change signif-
icantly. It will have declined from 129 per 100 adults in 1970 to 60.6 in 2025 because of
the reduction in the proportion of youth but will recover again, reaching 106.7 in 2100 due
to population ageing. Families, markets, and the public sector will have to adapt to the
changes in demand brought about by a rapidly ageing population.

The pressures of population ageing on the public pension system have been at the centre of
debate in academia and the press. However, the demographic transition also represents
critical challenges for the provision of public services, including education and health, and
other public transfer programmes. The demographic transition affects not only public
expenditure, but also public revenues because it affects labour supply and the growth rate
of gross domestic product (GDP), as shown in Barbosa Filho (2014;3)).!

During the second phase of the demographic transition (after the 1960s), the working-age
population increased sharply, leading to growth in public spending. However, compared to
other high and middle-income countries, there was relative neglect of public investment
(education, health and nutrition) in children and young people, while the share of the elderly
in the population was still small. It was only after the promulgation of the new national
constitution in 1988 that public investment in younger age groups started to expand,
whereas transfers to the elderly increased further, owing to more extensive coverage and
and more generous benefits (Turra, Queiroz and Rios-Neto, 20114). Demographers and
economists have documented, that public spending is elderly-biased since the 1990s with
the help of intergenerational accounting models (see Turra (2000;57); Turra and Queiroz
(2006(¢); Turra, Queiroz and Rios-Neto (2011(4))). Recently, Turra, Queiroz and Mason
(2016;7) showed that the ratio between per capita net public transfers to people over
65 years and those under 19 years had remained higher in Brazil than in any other country
over the last two decades, despite having declined since the 2000s, due to increased
spending on education and the implementation of transfer programmes to low-income
children.

With an increasing fraction of the population at older ages, larger transfers of the public
pension system compromise public investment and raise fiscal risks. The demographic
changes have not only had an impact on the Brazilian pension system but also the public
provision of health services. A declining working-age population will limit labour supply
and thus potential output (Barbosa Filho et al., 2014(3;), heightening public budget
constraints. Since labour productivity growth will probably not be enough to compensate
for the declining supply, imbalances will require reforms in order to maintain budget
solvency.

It is crucial to estimate the impacts of the demographic transition on public spending in
order to plan public budgets over time. In this chapter, the evolution of public spending is
estimated until 2060 as a result of changes in the age structure of the Brazilian population.
The evolution of public expenditure of the pension (both private-sector workers and public
servants), public health and education system and of social transfers, both in real terms and
as a percentage of GDP, at the federal, state and local level will be discussed. The chapter
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is organised into eight sections in addition to this introduction. The next section estimates
the impacts of the demographic transition on the Brazilian GDP. The third to the seventh
section discuss the consequences of population ageing, respectively, on health, education,
pensions, other types of public transfers, and long-term care programmes. The penultimate
section summarises the results and the final section presents conclusions.

The demographic transition and potential GDP growth

This section provides estimates of potential GDP growth rates for Brazil, considering the
demographic changes that are expected to occur in the next few decades, using the
methodology described in Barbosa Filho et al. (20143). The authors combined economic
and demographic variables in a single model to forecast the GDP growth trajectory. The
estimates show that the growth rate of the working-age population will decrease over time,
dropping to less than 1% per year after 2022. The decline in the working-age population
growth will limit the expansion of Brazil’s potential output to a rate below 2% until 2050.
The increase in female labour force participation will mitigate this, but it will not offset the
adverse effects on potential output. To maintain the current potential working-age
population growth rate constant in the face of the demographic changes, Brazil would need
an immigrant inflow of around 2 million people per year, a figure that is a hundred times
higher than the current rate.

GDP potential forecast methodology

Following Barbosa Filho et al. (20143;), we estimate GDP growth rates based on the
evolution of the working-age population (WAP) and labour-force participation rates (LFP),
under the hypothesis that the occupied population growth rate reflects the variation of LFP,
i.e. unemployment is assumed to be constant. The potential GDP growth estimates are
presented in two ways. The first method uses the aggregate production function employing
capital and labour, while the second method assumes constant labour productivity. It
follows Barbosa Filho et al. (20143;), adopting a Cobb-Douglas production function and
simplifying assumptions on depreciation and total factor productivity. According to a

Cobb-Douglas technology, the potential GDP growth [;J is given by (1):

Y 4 K L

—=—+a—+(l-a)— (1)

Y A4 K L

where Z is TFP growth, E is the capital stock growth (which depends on the investment

L
rate, considered to be equal to 16% ( % =0,16)); I is labour supply growth and & is the

labour income participation rate, assumed to be equal to 40% (a =0,4 ), consistent with
Brazilian data.
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The second method follows Dang, Antolin and Oxley (2001js), who adopted a
methodology that decomposes potential GDP growth rate into two components: labour

productivity growth and labour supply growth. Accordingly, potential GDP growth (;J

follows equation (2):

Y_h L 2)
Y P L

T

where ££] represents labour supply growth and (&) the labour productivity growth rate.
L

Empirical evidence shows that labour productivity growth in Brazil was around 1% per
year between 1982 and 2016. Therefore, for the simulations, a labour productivity growth
rate equal to 1% per year is adopted.

Results

Table 5.1 presents the potential output growth estimates based on the two methodologies
discussed above. The demographic transition will lower labour input growth to negative
rates after 2037, adversely affecting potential output growth. Both methods indicate a
monotonic decrease in potential output until 2052.

Table 5.1. Projected labour and potential output growth rates in Brazil, 2017-2052

Percentage
Year Labour supply GDP GDP
(Barbosa Filho et al.) (Dang, Antolin and Oxley)
2017 1.8 25 28
2022 1.3 23 23
2027 0.9 20 1.9
2032 0.4 1.7 14
2037 0.0 14 1.0
2042 -0.3 1.1 0.7
2047 -0.4 0.9 0.6
2052 -0.6 0.8 0.4

Projected public health expenditures

In many countries, the empirical evidence suggests a non-monotonic relationship between
health spending and age. Health expenditure is typically higher among children (especially
toddlers) and the elderly. Estimates of the National Transfer Accounts (NTA) project
(www.ntaccounts.org), which compares generational accounts in more than 40 countries,
as well as other national studies, e.g. Reis, Noronha and Wajnman (2016(9;), confirm that
the public health spending age profile also has a “J” shape in Brazil. The age patterns vary
across societies, depending on population health standards, mortality profiles, health
systems, available technology, habits, culture and other national characteristics (Noronha
and Turra, 2013[10;; Berestein and Wajnman, 2008[117). Age is indeed a proxy to many obs-
ervable and non-observable variables that affect health expenditure in several indirect ways
(Evans, 198512;; Zweifel, Felder and Meiers, 1999;3;; Werblow, Felder and Zweifel,
2007}14; Brockmann and Gampe, 2005;157). For instance, estimations suggest that the time
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until death explains large differences in health care spending and can be the reason why
spending on the elderly is higher (Raitano, 2006;6); Miller, 2001[17). In addition, increases
in health spending at older ages are higher in higher-income countries, suggesting that the
age profile of spending shifts with GDP growth (Mason and Miller, 201715)).

Methodology
Total health spending projections depend on population size per age group j in year ¢
(Pop j7,) and per capita expenditure per age group j (5 ;). Thus, total health spending S p

is estimated by equation (3):

J _
S[=ZPOpj,,><sj (3)

J=1
Equation (3) provides the estimation of total health spending under the hypothesis of a fixed

age profile of public spending on health (§;). Therefore, projected total health spending

reflects exclusively demographic changes. The health spending age profile estimated by
Turra, Queiroz, and Mason (2016(7) is used. The authors combined 2003 Brazilian
household data (PNAD) on out-patient utilisation rates with public data on hospitalisation
rates (Unified Health System, SUS) to compute the age spending profile. The per capita
spending was adjusted according to the 2014 total public spending on health. The age
profile is presented in Figure 5.1 and shows the typical “J” shape: after the first years of
life, it declines with age and reaches a level three times lower in the group aged 10-14
years. It increases afterwards at a slow pace until the group aged 35-39 years. At ages older
than 40, per capita spending increases faster, reaching values for the group aged 50-54,
which are similar to those of the age group 0-4 years. The per-capita value keeps increasing
until it doubles by the end of the life cycle.

Figure 5.1. Per capita public health spending by age in Brazil, 2014
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Source: Authors' calculations based on Turra, Queiroz, and Mason (2016(77), "New estimates of intergenerational transfers for
Brazil: 1996-2011", NTA project, WP16-03, https://ntaccounts.org/web/nta/show/Working%20Papers.
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Results

Table 5.2 shows that health spending is projected to increase substantially over time due to
demographic changes in Brazil. Estimates point to a 40% increase until 2050, assuming per
capita spending by age remains fixed at the current levels.

Table 5.2. Projected public health expenditures in Brazil, 2014-2060

2016 BRL millions

Year Total
2014 262 777
2015 256 123
2020 276 112
2025 295517
2030 313843
2035 330977
2040 346 309
2045 358 996
2050 368 428
2055 374 257
2060 376 281
% change 2014-60 43.2

Source: Authors' calculations.

Figure 5.2 shows the results for the evolution of health spending in 2016 BRL millions and
as a percentage of GDP. The estimates indicate that total public health expenditure, as a
share of GDP, will peak in 2020 and later decline, due to the potential GDP growth. These
projections are lower than other estimates published earlier, such as those by Miller and
Castanheira (2013;197), because of assumed GDP growth. Caution is necessary when
interpreting these results since, as mentioned before, the age profile of health spending may
change over time as the economy grows. Public health spending in Brazil is still low when
compared to other countries and may increase faster than predicted by population ageing if
the per capita age profile becomes relatively older. Currently, Brazil spends a lower share
of GDP compared to OECD countries because of its use of less advanced (and cheaper)
medical technology, the absence of long-term care (LTC) provision, and the different roles
played by public and private health systems.
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Figure 5.2. Projected public health expenditures in Brazil, 2014-60
2016 BRL millions and as a percentage of GDP
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Source: Authors' calculations.
Projected public education expenditures

The projection of public education expenditures combines three different components:
public spending per student and educational level, enrolment rates and demographic
projections.

Public spending per student

The Instituto Nacional de Estudos ¢ Pesquisas Educacionais Anisio Teixeira (INEP)
periodically publishes data on direct public spending per student. According to Table 5.3,
spending on primary and secondary education more than doubled between 2006 and 2014
in real terms. However, the values for lower levels of education still represent only a
fraction of the expenditure per student on tertiary education. In these projections, it is
assumed that spending per student remains fixed in real terms.

Table 5.3. Direct public spending per student in Brazil, 2006-14

2016 BRL millions
Year Pre-primary Primary Secondary Tertiary
2006 2391 2985 2123 18 023
2007 2899 3452 2576 19 044
2008 3097 3999 2980 17 602
2009 3101 4 466 3142 19769
2010 3808 5005 3958 21013
2011 4507 5181 4906 22 389
2012 5313 5466 5582 20335
2013 5783 5842 5902 22753
2014 5878 5918 6 021 21875

Source: Instituto Nacional de Estudos e Pesquisas Educacionais Anisio Teixeira (INEP)/MEC.
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Enrolment rates and excluded students

The proportion of individuals by age group, who are enrolled in each school level, and the
government enrolment targets, set out in the Plano Nacional de Educagdo (PNE), are two
important determinants of the enrolment rates, the second component in our projections.
One standard measure of the proportions enrolled is the gross enrolment rate for each
education level, as computed by the number of students of all ages enrolled at the
educational level, divided by the official age group's total population for that level. An
alternative measure, which is also frequently employed is the net enrolment rate for each
level, given by the number of enrolled students in the official age group for the educational
level, divided by the total population of the official age group for that level. According to
Table 5.4, only primary education has become universalised in Brazil, with a 93% net
enrollment rate. The net enrolment rates are significantly lower in early childhood (pre-
primary), at around 56%, and secondary education, at 57%.

Table 5.4. Gross and net enrolment rates for different education levels in Brazil, 2001-15

Year Pre-primary Primary Secondary
Gross Net Gross Net Gross Net

2001 63.9% 57.1% 121.3% 93.1% 73.9% 36.9%
2002 64.9% 58.4% 120.8% 93.7% 75.9% 40.0%
2003 66.6% 59.9% 119.3% 93.8% 81.1% 43.1%
2004 67.1% 60.8% 117.6% 93.8% 81.4% 44.4%
2005 68.6% 62.9% 17.1% 94.4% 80.7% 45.3%
2006 70.2% 64.8% 116.2% 94.8% 82.2% 47.1%
2007 49.3% 47.2% 116.0% 94.6% 82.6% 48.0%
2008 73.4% 59.6% 104.5% 90.1% 85.5% 50.4%
2009 62.2% 50.6% 105.7% 91.1% 83.0% 50.9%
2011 69.7% 54.2% 106.9% 91.9% 82.2% 51.6%
2012 62.8% 46.2% 105.5% 92.5% 83.2% 54.0%
2013 63.4% 46.2% 105.7% 92.5% 83.5% 55.1%
2014 62.4% 46.6% 105.2% 93.0% 84.5% 56.4%
2015 72.0% 55.9% 105.8% 93.3% 83.3% 56.9%

Source: INEP and Pesquisa Nacional por Amostra de Domicilios (PNAD).

Differences between gross and net enrolment rates represent children outside the official
school age group. Table 5.5 shows the number of children who should be enrolled in school,
given their ages, but who are not. The data show that the most significant demand pressure
will be to incorporate the 7.7 million children between birth and three years old into the
system. Other significant challenges will be to include 1.6 million teenagers (15 to 17 years
old) in secondary education, as well as to increase tertiary enrolment rates. The proportion
outside school is much lower at ages 4-5 (less than a million), and among children between
the ages of 6 and 14 (only 390 000).

Table 5.5. Number of children out of school in Brazil, 2015

Ages
0-3 years 4-5 years 0-5 years 6-14 years 15-17 years 18-24 years
Population 7676135 821592 8497 727 390 927 1604 447 16 030 788
Percentage out of school 74.4% 15.7% 54.6% 1.4% 15.1% 71.5%

Source: PNAD.
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Methodology

The number of students projected for each educational level i in year ¢ (A,»,t) is obtained
by multiplying the net enrolment rate in 2015 (Table 5.5) by the demographic growth rate

it

of each age group, represented by the ratio (where Dl-’, is the population of age i in

it-1

date 7).
With no further adjustments, the projected number of students per education level would
be given by:
4= D @
it it—1 D

it-1

However, considering a foreseeable increase in net enrolment rates with the reduction of
out-of-school children and of children outside the official school age groups, the enrolment
targets of the PNE are incorporated, represented in the equation by the target number of

students for each education level i in the period ¢ (M ,v’[) , as an additional factor. Therefore,

equation (4) becomes:

D,
Ai,t = Ai,t—l x D —X ()

it-1 it-1

The PNE envisages the universalisation of education for ages 4 to 14. It also plans to
increase net enrolment rates to 85% for youth aged 15-17. The PNE applies to public
education. Therefore, a target of 10% at the tertiary level for the population between the
ages of 18 and 24 is chosen. Finally, total spending in public education is obtained by
multiplying the projected number of students per education level by the respective spending
per student and level (Table 5.3), as follows:

I
Et = zAi,t X Ci (6)

i=1

Results

Table 5.6 shows the projection of education spending in 2016 until 2060 (in real terms). The
total amount will decrease in the next decades due to the decline in birth rates. However, the
projected spending will vary for each education level, depending on the combination of
projected net enrolment rates and demographic growth by age. Tables 5.7 to 5.9 break down
the projected public spending on education into the different government levels: federal, state,
and local (municipalities).

Table 5.7 shows that the reduction in education spending, driven by demographic changes,
will be significant for the federal government, reaching about 22% by 2060.

Table 5.8 shows state-level spending on public education. State spending will be reduced
by 18% between 2014 and 2060. Secondary enrolment rates are higher in state institutions,
allowing a more substantial reduction in spending due to the demographic changes at these
levels. The only exception is kindergarten spending, which will increase by 63% because
of the much lower initial coverage.
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Table 5.6. Projected public expenditures on education in Brazil, 2014-60

2016 BRL millions

Year Kindergarten Primary Secondary Tertiary Total

2014 33813 193729 52 091 58115 337748
2015 35235 190 268 47 984 60 646 334132
2020 49791 190 775 47 604 63 256 351427
2025 72104 191 284 47229 66 002 376 619
2030 68 730 189703 47 548 62 228 368 209
2035 65 358 182 809 47615 61891 357673
2040 62 475 173923 45756 61932 344 086
2045 60 187 165 885 43 494 59 927 329493
2050 58 350 159 318 41422 57 027 316116
2055 56 476 154 107 39724 54 337 304 644
2060 54 253 149 329 38408 52114 294 105

Source: Authors' calculations.

Table 5.7. Projected public expenditures on education by Brazil’s federal government,
2014-60

2016 BRL millions

Year Kindergarten Primary Secondary Tertiary Total

2014 215 34203 28905 42812 106 135
2015 74 30649 25778 44 486 100 987
2020 105 30729 25574 46 400 102 808
2025 152 30809 25373 48415 104 748
2030 144 30 557 25544 45 646 101 892
2035 137 29453 25580 45399 100 569
2040 131 28 023 24581 45429 98 165
2045 127 26 727 23 366 43 958 94178
2050 123 25 668 22253 41831 89 874
2055 119 24 827 21341 39 858 86 144
2060 114 24057 20 634 38 227 83 032

Source: Authors' calculations.

Table 5.8. Projected public expenditures on education by Brazil’s state governments and the
federal district, 2014-60

2016 BRL millions

Year Kindergarten Primary Secondary Tertiary Total

2014 965 31128 22088 13729 67910
2015 1021 31417 20 961 14 663 68 062
2020 1443 31501 20 796 15294 69 034
2025 2090 31585 20631 15958 70 265
2030 1992 31324 20771 15 046 69 133
2035 1895 30184 20 800 14 964 67 843
2040 1811 28716 19988 14 974 65490
2045 1745 27 389 19000 14 489 62 623
2050 1692 26 305 18 095 13788 59 879
2055 1637 25445 17 353 13138 57573
2060 1573 24 656 16778 12 600 55 608

Source: Authors' calculations.
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Finally, Table 5.9 shows the projections for public spending at the local level.
Municipalities will have the lowest reduction in public spending on education across the
different government levels (only 5%) because of the sharp mandatory increase in
kindergarten coverage.

Table 5.9. Projected public expenditures on education by Brazil’s local government, 2014-60

2016 BRL millions

Year Kindergarten Primary Secondary Tertiary Total

2014 32633 128 398 1098 1575 163 703
2015 34139 128 202 1244 1497 165 083
2020 48 243 128 545 1235 1562 179 585
2025 69 862 128 890 1225 1630 201606
2030 66 593 127 823 1233 1536 197 185
2035 63 326 123172 1235 1528 189 261
2040 60 533 117 184 1187 1529 180432
2045 58 316 111768 1128 1480 172 691
2050 56 536 107 345 1074 1408 166 362
2055 54 721 103 834 1030 1342 160 927
2060 52 566 100616 996 1287 155 465

Source: Authors' calculations.

Figure 5.3 shows that spending on education will drop after 2020, particularly as a
percentage of GDP, due to the projected economic growth. Therefore, public education
expenditure may not be a critical restrictive factor on government budgets in the future.

Figure 5.3. Projected public education expenditures in Brazil, 2014-60
2016 BRL millions and as a percentage of GDP
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Source: Authors' calculations.

A larger decline in spending on public education in Brazil is projected than the decline
projected by Dang, Antolin and Oxley (20013)) for OECD countries, despite total
expenditure as a share of GDP being about the same size in Brazil and OECD countries
(Table 5.10). The difference reflects the fact that Brazil is in an earlier stage of demographic

AGEING AND FISCAL CHALLENGES ACROSS LEVELS OF GOVERNMENT © OECD 2020



112 | 5. BRAZIL’S DEMOGRAPHIC TRANSITION AND ITS EFFECT ON PUBLIC SPENDING

transition, which implies more substantial reductions in the size of its young population in
the decades to come.

Table 5.10. Public spending on education, as a percentage of GDP, in selected countries, 2015

% of GDP
Australia 4.0
Brazil 5.0
Chile 34
France 45
Germany 3.6
Italy 33
Japan 29
Mexico 4.2
Spain 35
United States 41
OECD average 42
EU22 average 4.1

Source: OECD (2018p0y), Education at a Glance 2018: OECD Indicators, OECD Publishing, Paris,
https://doi.org/10.1787/eag-2018-en

Projected social security spending

The high share of social security spending by the federal government, combined with the
rapid demographic transition, motivated several studies on the financial sustainability of
the pension systems in Brazil. There are several papers on the topic, such as Cechin and
Cechin (2007217), Caetano (2008227; 20131233; 2014247), Costanzi (2017;2s7), Giambiagi and
Cechin (2011p¢)), Tafner (201727) and Tafner, Botelho and Erbisti (2013257). The social
security projections developed in this chapter are based mainly on the transition of the age
structure and accounts only partially for other factors. This simplification does not lead to
a significant loss of realism in the long run. We will separately project expenditures related
to the Social Security General System (RGPS) for private-sector workers, and the Social
Security Systems for Public Servants (RPPS). The methodology is similar for both and
based exclusively on demographic projections, retirees’ age profiles and the distribution of
pensions by age.

Accordingly, for simplicity, the share of retirees by age (apj) is assumed fixed over time,

projecting the number of beneficiaries in year ¢ (Ben t) by multiplying this share, obtained
with 2015 PNAD data, to the number of individuals of age j in year t(Pop j,t) :

J
Ben, =) Pop,, xap, (7

j=1
Assuming that the average value of social security benefits remains constant over time, the
total social security expenditure in each period (GP ,) is projected proportionally to the

number of beneficiaries in each period, as given by:

Ben

GP, =GP,_, x— (®)
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Social Security General System (RGPS) for private-sector workers

Table 5.11 shows the results of the projections for the outlays of the Social Security General
System. Expenditures will increase by 203% between 2014 and 2060. Considering that
under the current model, some workers can retire under the age of 65 (men) and 60
(women), which are the thresholds for retirement by the age criteria, the projection results
reflect the high growth rates of the population below these ages. Therefore, for a
counterfactual comparison that would reflect the evolution of spending in a scenario where
everyone retired exclusively by age, Table 5.11 also presents the projected rise in spending
considering only the increase of the population above 65. The comparison of the two
projections shows that the increase in spending, if all retirement happens according to the
age criteria.

Table 5.11. Projected expenditures on Brazil’s Social Security General System (RGPS),
2014-60

2016 BRL millions

Share of retirees in total population and Demographic changes only
demographic changes

2014 563 761 563 761
2015 573030 573 030
2020 686 268 696 972
2025 814 156 848 875
2030 947 516 1019634
2035 1078 537 1190 838
2040 1208 504 1351795
2045 1335 269 1528 672
2050 1447 192 1705 570
2055 1620 128 1847 924
2060 1708 152 1785028
% change 2014-60 203.0 216.6

Source: Authors' calculations.

The projection for RGPS expenditures as a share of the GDP (Figure 5.4) shows an increase
from 8.3% in 2014 to 15.5% in 2060, revealing the enormous pressure that population
ageing will soon pose on the federal budget.
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Figure 5.4. Projected expenditures on Brazil’s Social Security General System (RGPS),
2014-60

2016 BRL millions and as a percentage of GDP
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Source: Authors' calculations.

Social Security System for Public Servants (RPPS)

The Social Security System for Public Servants (RPPS) is not exclusively pay-as-you-go,
unlike the RGPS. Recent constitutional reforms have partially changed the system to
individual accounts (mostly defined contribution plans), particularly for the new
generations of workers in the federal government and some state and local governments.
Therefore, projecting expenditures based solely on the age structure changes may imply an
upward bias and should be taken cautiously. Future revisions of this study will account for
the new structure of pensions brought about by upcoming reforms. Table 5.12 shows that
RPPS expenditures would increase, under this simplistic scenario of no reforms, by more
than fourfold due to population ageing, and RPPS spending could increase from 4.0% of
GDP in 2014 to 9.7% by 2060 (Figure 5.5).
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Table 5.12. Projected expenditures on Brazil’s Social Security System for Public Servants
(RPPS), 2014-60

2016 BRL millions
Federal State Local Total
2014 96 106 133538 40 209 269 853
2015 104 231 142 442 41764 288 437
2020 139 035 191483 50 797 381315
2025 169 337 233217 61 868 464 422
2030 203 401 280130 74 313 557 844
2035 237 553 327 166 86 791 651511
2040 269 661 371387 98 522 739 571
2045 304 946 419982 111413 836 341
2050 340 234 468 582 124 306 933122
2055 368 631 507 692 134 681 1011004
2060 388 659 535 275 141 998 1065 933

Source: Authors' calculations.

Figure 5.5. Projected expenditures on Brazil’s Social Security System for Public Servants
(RPPS), 2014-60

2016 BRL millions and as a percentage of GDP
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Source: Authors' calculations.

Dang, Antolin and Oxley’s (2001g;) projections for the increase in social security spending
for OECD countries range from 3% to 4% from 2000 to 2050. The projections here point
to increases in total social security spending in Brazil (RGPS + RPPS) that is about twice
as large as the OECD rates. Total social security expenditure could reach 25.4% of GDP in
Brazil by 2060, considering only demographic changes (and no effects of recent changes
to the RPPS), a number that highlights the urgency for new reforms.
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Projected expenditures on other income transfer programmes

This section measures the impact of the demographic transition on two large public income
transfer programmes: Bolsa Familia (BF) and Beneficio de Prestacdo Continuada, also
known as Lei Organica de Assisténcia Social (BPC-LOAS). The BF is an income transfer
programme directed at poverty reduction for families with children and teenagers, with the
conditions of obligatory school enrolment and primary health care attendance
(e.g. immunisation). The BPC is an unconditional transfer programme that guarantees basic
income to Brazil’s elderly population, aged 65 and older, and disabled individuals of any
age, whose household per capita income is less than one-quarter of the minimum wage.
The projections measure the impact of changes in the population between 0 and 17 years
old (for the BF programme) and the population above 65 years old (for the BPC-LOAS
programme) on future expenditures for both programmes. For each transfer programme

Jj €{BF,BPC — LOAS }, total spending in year ¢ (Ir j’,) is projected by adjusting for the

growth of each age group that is targeted by the programme (P op ,-,,) :

Pop.
Tr;,, =Tr;, , % P 0

Jit—k

—; ©)
Pop I
Bolsa Familia

The demographic transition reduces the number and percentage of young age groups in the
total population. Thus, a pronounced decline is expected in the Bolsa Familia spending,
from 0.5% in 2015 to 0.25% of the GDP in 2060 (Table 5.13).

Table 5.13. Projected expenditures on Brazil’s Bolsa Familia programme, 2014-60

BRL millions and as a percentage of GDP

BRL millions % of GDP (TFP) % of GDP (LP)
2014 31.780 0.47 0.47
2015 32.321 0.50 0.50
2020 31.050 0.46 0.46
2025 30.425 0.41 0.41
2030 29.855 0.37 0.37
2035 28.844 0.33 0.34
2040 27.538 0.29 0.31
2045 26.340 0.27 0.29
2050 25.337 0.25 0.27
2055 24472 0.24 0.26
2060 23.633 0.23 0.25
2014-2060 variation -25.6

Source: Authors' calculations.

Beneficio de Prestacdo Continuada (BPC-LOAS)

The spending on the BPC-LOAS programme will follow a different path than the one
predicted for the Bolsa Familia Programme since it is focused mainly on the elderly
population. From 2014 to 2060, the share of the population aged above 65 will triple, and the
total spending will follow a similar path. Figure 5.6 shows that BPC-LOAS expenditures will
probably more than double in GDP terms, reaching 1.75% of GDP in 2060.
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Figure 5.6. Projected expenditures on Brazil’s Beneficio de Prestacdo Continuada
(BPC-LOAS) programme, 2014-60
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Source: Authors' calculations.
Long-term care projections

Population ageing will increase the demand for health and social services related to the care
needs of the older population. In addition, the demand for the provision of health services
to treat chronic diseases and health treatment for those who are in the final years of life will
also increase. These trends will increase the demand for qualified personnel to assist those
who require care in daily activities. There is virtually no policy of assistance or government
expenditure funding long-term care (LTC) needs in Brazil nowadays; this responsibility is
relegated mainly to family members. This kind of care costs will grow more expensive over
time as the demographic transition reduces the number of siblings per family. In this
section, a preliminary estimate of the costs to comply with the foreseeable demand for such
services is provided. Introducing long-term care will require the development of a proper
structure and institutions specifically designed for its provision.

According to the existing literature on this subject, e.g. de la Maisonneuve and Oliveira
Martins (2014297), long-term care differs from health services in general by its very nature.
Health care services are services that improve the quality of life, while long-term care
services’ primary objective is to provide a comfortable environment for those who have
lost their autonomy due to a health condition. Long-term care includes nursing care, social
services and services related to the improvement of the patient’s domestic and social tasks.
In general, the conditions that determine LTC eligibility are chronic diseases, which lead
to health conditions that affect the patient’s mobility and autonomy. These conditions do
not allow the patient to perform the basic activities of daily live, including feeding,
dressing, or taking a bath, as well as some other basic activities, such as cooking or cleaning
the house.

Therefore, the demand for LTC is determined by the occurrence of health conditions that
leave the patient dependent on personal care, such as accidents or diseases. In general, there
is a higher probability of dependency among elderly populations (Rocha, 201530;), which
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underscores the critical effect that ageing has on family costs. The costs of LTC
programmes depend on factors associated with the degree of dependency of the patient, the
technology and inputs available, as well as the average income of the country.

Methodology

To project LTC expenditures over time, LTC provision costs are simulated by age and
demographic projections. The LTC demand age profile is kept constant in the projections
despite indications from other estimations that some variables (e.g. health changes) may
transform the age profile in the future (see, for example, Rocha (201530;) and Nepomuceno
and Turra (2015317)). The health supplement of the 2008 household survey (PNAD) data is
used to measure the degree of dependence of the population. Specifically, we estimate
demand by the share of answers to the survey question that asks, “Do you have any
difficulty, because of a health condition, to eat, take a shower or go to the bathroom?”
(“Normalmente, por problema de saude, tem dificuldade para alimentar-se, tomar banho
ou ir ao banheiro?”’). The individuals who answered that they “are not able to” (“ndo
conseguem”) or “‘have great difficulty” ( “tem grande dificuldade ) are considered as those
who require long-term care. Figure 5.7 shows the distribution of the population that needs
long-term care to perform the activities mentioned above. It shows a sharp increase with
age. For those who are 40 years old or younger, the proportion is lower than 2%; it reaches
30% for the population older than 90. Therefore, population ageing will increase the
demand for LTC.

Figure 5.7. Percentage of the Brazilian population that will need long-term care

%
35

30 F

25 |

20

04 59 1014 15419 20-24 2529 30-34 35-39 40-44 4549 50-54 55-59 60-64 65-69 70-74 75-79 80-84 85-89 90+

Source: Authors' calculations based on PNAD 2008.
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The second component for the projection is the LTC costs per age. In that dimension, age
will also be an important variable to determine LTC spending. As direct costs by age
estimates are not available for Brazil, those available from other countries are used. Figure
5.8 shows the annual average cost of LTC by age for individuals that need long-term care,
as a function of per capita GDP, for the countries of the European Union.

Figure 5.8. Per patient long-term costs by age in EU countries, 2015
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140%

120% |

100% |

80%

60%

40%

20%

° 04 59 10414 1519 2024 2529 30-34 35-39 4044 4549 50-54 5559 60-64 6569 70-74 7579 80-84 8589 90+

Source: European Union (2015(327), The 2015 Ageing report: Economic and budgetary projections for the 28 EU member
States (2013-2060), European Economy 32015, Publications Office of the European Union, Luxembourg,
https://ec.europa.eu/economy_finance/publications/european_economy/2015/pdf/ee3_en.pdf.

The average LTC cost per patient younger than 20 years old in the European Union is
around 80% of GDP per capita. The value increases gradually until the 50-54 age group,
reaching 120% of per capita GDP. It then declines to 60% of per capita GDP at the 85-89
age group. The LTC costs for young adults are associated with accidents and diseases that
require expensive treatments, while specialised care for the elderly is related to old age
limitations and, thus, comparatively cheaper.

Table 5.14 shows the same data presented in Figure 5.8, as well as LTC costs per patient
measured in 2017 BRL thousands, based on 2017 GDP per capita and the Instituto
Brasileiro de Geografia e Estatistica (IBGE) projected population. LTC costs per patient
would range from BRL 24 667 for the 0-4 age group to BRL 38 858 for the 50-54 age
group. Among the elderly, the costs are slightly higher than BRL 20 000.
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Table 5.14. Projected per patient long-term costs by age in Brazil, 2013-60
% of per capita GDP and in 2017 BRL

Age group % per capita GDP 2017 BRL
0-4 76.5% 24 667
59 79.9% 25766
10-14 82.4% 26 564
15-19 81.3% 26 204
20-24 89.9% 28989
25-29 96.5% 31110
30-34 97.1% 31314
35-39 103.4% 33330
40-44 103.9% 33484
45-49 111.9% 36 085
50-54 120.6% 38 858
55-59 114.4% 36 875
60-64 94.7% 30 536
65-69 81.3% 26 210
70-74 74.8% 24118
75-79 70.7% 22782
80-84 66.4% 21411
85-89 63.1% 20 340

90+ 69.5% 22 404

Source: European Union (201535)), The 2015 Ageing report: Economic and budgetary projections for the 28 EU member
States  (2013-2060), European Economy 3]2015, Publications Office of the European Union, Luxembourg,
https://ec.europa.eu/economy_finance/publications/european_economy/2015/pdf/ee3 en.pdf; data from Instituto Brasileiro
de Geografia e Estatisticas (IBGE).

Using the notation @; for the share of the population that requires LTC by age, cld ; for
the LTC average cohort cost, and PO, .+ the projected population by age, the total LTC

cost for year ¢ is computed as:

!
CLD, = POP,, x ¢, xcld, (10)

i=l1

It is important to note that, as before, the demographic changes are exclusively relied on to
project LTC costs, without considering other factors that could affect the average age
profile of LTC costs.

Results

Table 5.15 shows the results of the projections in 2017 BRL based on the values of the
second column of Table 5.14 as ¢; in equation (10). Table 5.16 shows the same results
using LTC costs per age cohort in per capita GDP terms, using the values of the second
column of Table 5.14 as ¢; in equation (10). Table 5.15 shows that spending on LTC in
2014 was about BRL 87 billion, based on the 2014 population age profile. Demographic
changes until 2060 would raise LTC total costs to BRL 207 billion.
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Table 5.15. Projected spending on long-term care, by age group, in Brazil, 2014-60
2017 BRL billions

Age group 2014 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060

10-14 0.6 0.5 05 0.5 0.5 05 0.5 0.4 04 04 0.4
15-19 29 29 2.6 25 24 25 24 23 22 2.1 20
20-24 34 34 34 3.1 29 29 29 28 27 26 24
25-29 3.6 3.6 3.6 3.6 33 3.1 3.0 3.0 3.0 2.8 2.7
30-34 45 4.6 46 45 45 4.1 3.9 3.8 3.9 38 3.6
35-39 53 54 58 59 5.7 58 53 49 49 49 48
40-44 5.7 5.8 6.5 7.0 7.0 6.9 7.0 6.4 6.0 5.9 59
45-49 8.1 8.1 8.6 9.7 10.5 10.5 10.3 10.4 9.5 8.9 8.8
50-54 8.2 8.4 9.0 9.6 10.8 1.7 1.7 11.5 11.6 10.6 10.0
55-59 8.4 8.6 9.8 10.7 1.3 12.8 13.8 13.9 13.7 138 12.7
60-64 6.7 6.9 8.2 94 10.2 10.8 12.2 183 13.4 13.2 13.3
65-69 6.6 6.9 8.3 9.9 1.4 124 13.2 15.0 16.3 16.4 16.2
70-74 5.7 5.9 74 9.0 10.8 124 13.6 14.5 16.5 17.9 18.1
75-79 6.4 6.6 76 9.7 11.9 144 16.7 18.3 19.6 22.3 243
80+ 14.9 15.5 19.2 234 29.6 374 46.7 56.5 65.4 731 82.3
Total 90.9 932 1052 1183 1328 1481 1632 1772 1890 1988  207.6

Source: Authors' calculations.

LTC spending can also be projected based on the assumption that costs per patient will
increase proportionately with GDP per capita. In this scenario, LTC spending would vary
from 1.4% of GDP in 2014 to 3.2% of GDP in 2060, a significantly higher rate of increase
than the case with no economic growth effects (Table 5.16, 1.9% in 2060).

Table 5.16. Projected expenditures on long-term care, as a percentage of GDP, in Brazil,
2014-60

2014 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060
1.3% 1.4% 1.6% 1.6% 1.6% 1.7% 1.7% 1.8% 1.8% 1.9% 1.9%

Source: Authors' calculations.

These projections are also higher than those presented by Rocha and Turra (2016(337), who
used a benefit equivalent of 1.5 minimum wages and estimated total LTC expenditure equal
to 1.3% of GDP in 2033. The projections presented in Table 5.17 are in line with OECD
LTC projections for the European Union.
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Table 5.17. Projected expenditure on long-term care in Brazil, assuming the age profile
varies with economic growth, 2014-60

As a percentage of GDP

Age group 2014 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060
10-14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15-19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20-24 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25-29 0.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30-34 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
35-39 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
40-44 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
45-49 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.1 0.1 0.1
50-54 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2
55-59 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
60-64 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2
65-69 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
70-74 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.3 0.3 0.3
75-79 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.3 0.3 0.4 04
80+ 0.2 0.2 0.3 0.4 0.5 0.6 0.7 0.9 1.0 1.3 1.3
Total 1.4 1.4 1.6 1.8 20 23 25 2.7 29 32 32

Source: Authors' calculations.
Summary of projected public spending

This section presents a summary of the projected public expenditure on education, health,
social security, social transfer programmes, and long-term care services. On the one hand,
the projections indicate that expenditure on public education and the larger social transfer
programme, Bolsa Familia, tend to decline, reducing the burden for governments in the
future (Table 5.18). The main explanation is the decline in the absolute and relative size of
the young population. On the other hand, expenditure on social security (private workers),
BPC-LOAS and LTC will most likely increase in the future because of population ageing.
Spending on pensions (for private-sector workers) will rise from 8.3% of GDP in 2014 to
15.5% in 2060, a 7-percentage-point increase, under the present rules for retirement. At the
same time, the BPC-LOAS will increase from 0.8% to 1.7% of GDP, and the development
of long-term care provision in Brazil will add new spending ranging between 1.9% (LTC
measured in real terms) to 3.2% (LTC measured in per capita GDP terms) of GDP in 2060.

Table 5.18. Projected total government spending in Brazil, 2014-60

As a percentage of GDP

Programme 2014 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060
Education 5.0 5.1 5.2 5.0 4.5 41 37 34 3.1 29 2.7
Health 3.9 3.9 4.1 4.0 3.8 3.8 3.7 3.7 3.6 35 34
RGPS 8.3 8.8 10.2 10.9 11.6 12.3 12.9 13.6 141 15.3 15.5
RPPS 4.0 4.4 5.7 6.2 6.8 74 7.9 8.5 9.1 9.5 9.7
BPC-LOAS 0.8 0.9 1.0 1.1 12 1.3 14 1.5 1.6 1.7 1.7
Bolsa Familia 0.5 0.5 0.5 04 04 0.3 0.3 0.3 0.2 0.2 0.2
Total 225 23.7 26.7 27.6 284 29.2 30.0 30.9 31.8 33.1 33.3
Long-term care 0.0 0.0 1.6 1.6 1.6 1.7 1.7 1.8 1.8 1.9 1.9
Total + LTC 225 23.7 28.2 29.2 30.0 30.8 31.7 32.7 33.7 35.0 35.2

Source: Authors' calculations.
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Total health spending tends to increase until 2020 and then decreases gradually until 2060,
reaching 3.4% of GDP. It is important to emphasise that the projections for health
expenditure may be too low because the changes in the age profile of per-capita spending
that may occur with GDP growth, particularly at older ages, are not accounted for.

The projected impact of the demographic transition on the budget shows a trajectory of
rising pressure similar to that described by Dang, Antolin, and Oxley (2001;) for OECD
countries. However, the composition of future expenditure will be different in Brazil
compared to OECD countries. The OECD estimates show a 0.9% of GDP reduction in
education and child transfers, a 3.3% GDP increase in social security and a 3.3% of GDP
increase in long-term care.

There are some special tendencies for different expenditure categories regarding local
government levels. For the municipalities (Table 5.19), public expenditure will decrease
by 0.4% of GDP from 2014 to 2060. The main driver is the reduction in the number of
students and the consequent decline in spending on education by about 1 percentage point
of GDP. Health spending will remain almost constant, and expenditure on social security
for public servants will increase by 0.7% of GDP (assuming no effects from pension
reforms).

Table 5.19. Projected local (municipalities) government spending in Brazil, 2014-60

As a percentage of GDP

Programme 2014 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060

Education 24 25 27 27 24 22 1.9 1.8 1.6 1.5 14
Health 1.2 1.2 1.3 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.1
RPPS 0.6 0.6 0.8 0.8 0.9 1.0 1.1 1.1 1.2 1.3 1.3
Total 42 44 47 47 45 43 4.1 4.0 4.0 3.9 38

Source: Authors' calculations.

Also, in the case of state (Table 5.20) and federal (Table 5.21) governments, public
expenditure will increase only on the public pension system and transfers to the old. State
government spending on education will be cut in half (as a share of the GDP), and health
expenditure will stay about the same. Expenditure on pensions for public servants will
become the main source of fiscal pressure. At the federal level, increases in total spending
caused by demographic changes will be the largest. Population ageing will increase
transfers to the elderly (both pension systems and other income transfers) by 9.3% of GDP
until 2060. In addition, long-term care will add another 1.9% of GDP. Spending on health
will show a neutral tendency, whereas the decline in education and Bolsa Familia
expenditure will not be enough to reduce the increasing fiscal pressure.

Table 5.20. Projected state government spending in Brazil, 2014-60

As a percentage of GDP
Programme 2014 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060
Education 1.0 1.0 1.0 0.9 038 08 0.7 0.6 0.6 0.5 05
Health 1.0 1.0 1.1 1.0 1.0 1.0 1.0 1.0 0.9 0.9 0.9
RPPS 20 22 2.8 3.1 34 3.7 4.0 43 46 438 4.9
Total 4.0 43 4.9 5.1 5.3 5.5 5.6 5.9 6.1 6.3 6.3

Source: Authors' calculations.
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Table 5.21. Projected federal government spending in Brazil, 2014-60

As a percentage of GDP

2014 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060
Education 1.6 1.6 1.5 14 1.2 1.1 1.1 1.0 0.9 0.8 0.8
Health 1.7 1.7 1.8 1.7 1.6 1.6 1.6 1.6 1.5 1.5 1.5
RGPS 8.3 8.8 10.2 10.9 11.6 12.3 12.9 13.6 14.1 15.3 15.5
RPPS 14 1.6 2.1 23 25 27 29 3.1 33 35 35
BPC-LOAS 0.8 0.9 1.0 1.1 1.2 1.3 14 1.5 1.6 1.7 1.7
Bolsa Familia 0.5 0.5 0.5 0.4 0.4 0.3 0.3 0.3 0.2 0.2 0.2
Total 14.3 15.0 17.0 17.8 18.6 19.4 20.2 21.0 21.8 23.0 23.3
Long-term care 0.0 0.0 1.6 1.6 1.6 1.7 1.7 1.8 1.8 1.9 1.9
Total + LTC 14.3 15.0 18.6 19.4 20.2 211 219 22.8 23.6 249 252

Source: Authors' calculations.
Conclusion

In this chapter, the effects of the demographic transition on public social expenditure in
Brazil were examined. The estimates predict an increase of about 10.8% of GDP between
2014 and 2060 for all public functions together (that may reach 12.7% of GDP with the
implementation of long-term care services), as a result of population ageing. The
projections indicate that social security spending, together with services (including health)
and other income transfers to the elderly, will represent about 32% of the Brazilian GDP in
2060. By all standards, that is a much larger share of GDP than the corresponding shares
for OECD countries, which are at more advanced stages of the demographic transition.
That contrasts to the relatively low level of expenditure on health services in Brazil in
comparison with OECD countries, which nevertheless cannot be justified by demographic
differences.

One should interpret the results with caution since there are some methodological caveats.
First, income growth and the demand for better health and education services will probably
increase the pressure on the government for the allocation of more resources to these areas,
implying higher costs by age. Therefore, one should take the education and health spending
projections as lower bounds concerning future demands. Also, pension reforms have
already started to change the structure of social security in Brazil, with consequences for
the distribution of beneficiaries by age. For instance, in the case of the public servants’
system, the federal government has already implemented defined contribution plans for the
new generations of workers. There is also a broad reform under discussion in the Brazilian
Congress regarding the private-sector workers’ system, which will change eligibility
criteria and the calculation of the benefits. Therefore, the projections of pensions represent
upper bounds for future spending developments.
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Note

1. Demographic changes affect capital demand and supply, interest rates, long-term care supply,
insurance and housing markets, just to mention some other demographic transition effects.
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