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CURRENCY EQUIVALENTS

Currency Unit since July 1, 1994 = Real (R$)
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US$ 1.00 = R$ 0.85 (October 5, 1994)
RS$ 1.00 - US$ 1.177 (October 5, 1994)
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January 1 to December 31
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ABRAPP Associa,ao Brasileira das Entidades Fechadas de Previdencia
Privada (Brazilian Association of Closed Pension Funds)
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BNH Banco Nacional de Habita,ao (National Housing Finance)
BOVESPA Indice da Bolsa de Valores de Sao Paulo (Sao Paulo

Stock Market Index)
BRADESCO Banco Brasileiro de Descontos (Brazilian Private Bank)
COFINS Contribuic,o para o Fundo de Investimento Social (Social

Investment Fund)
CPI Comissao Parlamentar de Inquerito (Congressional Commission

of Inquiries)
DATAPREV Empresa de Processamento de Dados da Previdencia Social

(Parastatal operating INAMPS' data processing center until 1990)
DARP Documento de Arrecada,co de Receitas Previdenciarias (Social

Security Collection Document)
DPC Diretoria de Portos e Costas (Port and Shore Administration)
ELETRONORTE Centrais Eletricas do Norte do Brasil S/A (Northern Electricity

Holding Company)
EMBRATEL Empresa Brasileira de Telecomunica,ces (Brazilian Telecommunication

Company)
EPU Encargos Previdenciarios da Uniao
FGTS Fundo de Garantia por Tempo de Servi,o (Guarantee Fund

for Tenure)
FINSOCIAL Fundo de Investimento Social (Social Investment Fund)

(see COFINS)
FPAS Social Security Funds
GAZETA Gazeta Mercantil (Brazilian Newspaper)
GDP Gross Domestic Product



IAPAS Instituto de Administra,ao Financeira da Previdencia e Assistencia
Social (Social Security Financial Administration Institute)

IBGE Instituto Brasileiro de Geografia e Estatistica (Brazilian Institute
of Geography and Statistics)

ICMS State Value Added Tax
IGP fndice Geral de Pre,os (Price General Index)
IMF International Monetary Fund
INCRA Instituto Nacional de Coloniza,co e Reforma Agraria (National

Institute of Colonization and Agrarian Reform)
INSS Instituto Nacional de Seguro Social (National Institute of

Social Security)
IPI Imposto sobre Produtos Industrializados (Industrialized Products Tax)
IRB Instituto de Resseguros do Brasil (Brazilian Reinsurance Institute)
ISS Imposto Sobre Servi,os (Municipal Tax)
OECD Organization for Economic Cooperation and Development
PBCG US Pension Benefit Guaranty Corporation
PETROBRAS Petr6leo Brasileiro S/A
PIS/PASEP Programa de Assistencia aos Servidores Publicos (Public

Employees Financial Reserve Fund)
PNAD Pesquisa Nacional de Amostra de Domicilios (National Household

Sample Survey)
PREVER Brazilian Investment Management Firm
RAIS Rela,co Anual de Informa,6es Sociais (Annual Report

of Social Information)
SENAC Servi,o Nacional de Aprendizagem Comercial (National Service for

Comercial Apprenticeship)
SENAI Servigo Nacional de Aprendizagem Industrial (National Service for

Industrial Apprenticeship)
SESI Servico Nacional de Industria (National Service of Industry)
SUSEP Superintendencia de Seguros Privados (Superintendent of

Private Insurance)
TELEBRAS Telecomunica,oes Brasileiras S/A (Federal Telecommunication

Company)
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Glossary

Adverse Selection People with higher risks are more likely to seek insurance coverage
than people with average or below average risk exposure.

Benefit Ratio Ratio of average benefits to average wage.

Cost Rate Ratio of value of benefits to the covered wage bill.

Defined In these plans the worker bears the investment risk. The
Contribution employee's benefits depend on the investment performance of the

account; the pension varies according to contributions and investment
earnings on contributions.

Defined Benefit These plans are based on a benefit formula, usually based on years of
Pension Plans service and earnings (eg., the worker is guaranteed an agreed slice of

his/her final salary) and the investment risk is borne by the employer.

Dependency Ratio Ratio of beneficiaries to contributors.

Disability Program The permanent disability program requires only one year of affiliation
with the system. Its replacement rate is equal to 80 percent of the
average salary plus one percentage point for each additional year of
contribution.

Funded Pension Plans in which the sponsoring employer sets aside money in advance
Plans for payment of future benefits.

Length of Service Under this scheme, workers can retire if they can document 30 (men)
or 25 (women) years of service in an occupation that is covered by the
social security system, provided they have contributed for at least five
years.

Moral Hazard Individual causing a deliberate loss in order to collect the proceeds of
an insurance policy.

Morale Hazard Attitude of indifference to loss created by the purchase of an insurance.

Old-Age Program This program provides retirement to urban workers at age 65 (men) or
60 (women) and requires participation in the system for at least five
years.
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Pay-as-you-go Benefits received by current retirees are equal, on average, to
Pension Plan contributions by current active workers.

Private Open Pension funds managed by an investment company and open to any
Pension Funds individual choosing to invest.

Private Pension Plan An employer-sponsored plan or an employee group sponsored plan
which provides retirement benefits to private sector employees.
Usually this definition excludes plans for public sector employees,
plans for self-employed persons.

Private Closed Employer sponsored pension funds - company pension funds open only
Pension Funds to that company's employees.

Replacement Rate The proportion of the average wage given as pension.

Salary Benefit The average salary used to compute the value of the pension.

Saving Rate of wealth accumulation.

Savings Stock of financial assets.

Special Retirement Workers in hazardous occupations such as mining and some privileged
groups (teachers, journalists, and pilots) are eligible for even more
liberal early retirement provisions than regular length of service.

Unfunded Pension Plans in which the sponsoring employer sets aside money for payment
Plans of benefits in the period the money is disbursed to the retiree.
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Preface

This report focuses primarily on the public social insurance system in Brazil.
This is to say that it does not cover the health component of the social security system,
which is treated in a separate 1994 World Bank document (report No. 12655-BR). From
an institutional perspective, the programs examined are the ones managed by the Instituto
Nacional de Previdencia Social (INPS). Some of them do not require contribution and
therefore fall into the social assistance category. Occupational and private pensions are
also examined in order to find ways of fostering this industry, which remains
underdeveloped in Brazil.

The report is organized as follows: a summary of the report with conclusions and
recommendations is presented first; Chapter I describes the functioning of the public
social insurance system in Brazil; Chapter II provides an equity assessment of the major
urban retirement programs - this is done by calculating over 5000 rates of return in order
to capture the differences by gender, location, and income level - Chapter III examines
the linkages between the macroeconomic environment and solvency of the social
insurance system - it also includes a quantitative assessment of tax policy - Chapter IV
builds upon Chapter III to discuss the reform options based on a long term simulation
model; Chapter V describes the private and occupational pension system and highlights its
institutional weaknesses; and Chapter VI is an overview of the international experience
with private pensions from which lessons for Brazil are drawn.

The findings of the report are based on a World Bank mission that visited Brazil
in June 1993. This team included Cheikh Kane (Task Manager), Beth O'Laughlin,
Francesca Ardito, and Rafael Rofman (Consultants). The mission also conducted a
survey of 266 private and 110 public pension funds. Chapters I, II, III, and IV were
written by Cheikh Kane (LAlCO); Chapter II is based on a Background paper by Rafael
Rofman (Consultant); Chapter V was written by Francesca Ardito (LAlCO); Chapter VI
was written by Beth O'Laughlin (LAlCO). Editorial support was provided by Angelica
Silvero and Tania Hollestelle (LAlCO). Support on recording, analyzing and presenting
the survey results was provided by Andre Philippe Krepel (Summer Assistant). Barry
Bossworth (Brookings Institution) as a peer reviewer provided useful recommendations on
an earlier draft of this report. The following participants to the yellow cover meeting
provided useful suggestions: Demetris Vittas, Roberto Palacios, Homi Kharas, Maureen
Lewis, Demetris Papageorgiou, Edgardo Favaro, William Paul McGreevey, Gautam
Datta, and Geoffrey Shepherd. The Secretaria de Assuntos Internacionais (SEAIN) in
Brazil provided insightful comments on the green cover report, which helped improve the
final product. The remaining caveats, however, should be attributed to the authors only.

The World Bank team that visited Brazil would like to thank the staff of the
Ministry of Social Security for its assistance. We would also like to thank Bruno Konder
(Datapreve), Paes De Barros (IPEA), and ABRAPP for providing us with the data
without which this report would not have been possible. In addition, the meetings with
Citibank, Bank of Montreal, BRADESCO, and PREVER were very helpful for
understanding how the private pension system functions in Brazil.
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Executive Summary

1. This report presents an analysis of public social insurance and private pensions in
Brazil. The health component of the social security system is not treated. The first four
chapters are devoted to public social insurance. The functioning of social insurance is
presented in the first chapter in order to highlight its weaknesses. The second chapter
examines the equity dimensions of the main urban retirement programs. The third
chapter provides a discussion about the linkages between the macroeconomic environment
and the social insurance system's financial position, examining the main issues affecting
its solvency. The fourth chapter provides long term financial projections and an agenda
for reform.

2. The last two chapters focus on private and occupational pensions. Chapter V
contains an assessment of open and closed pension funds in Brazil. Chapter VI is an
overview of the international experience with pension funds, from which lessons for
Brazil are drawn. A summary of the findings of the report is presented below together
with policy recommendations.

A. Public Social Insurance

Overview

3. Brazil has a long tradition in the provision of social insurance. Its origin can be
traced back to the early 1920s. Today about half of the labor force, which is comprised
of 60 million people, contributes to the system and there are 13.5 million recipients of
various insurance benefits. The degree of participation is an increasing function of
income; it is estimated that 84 percent of workers earning more than 10 minimum wages
contribute, against 25 percent for those earning less than 1 minimum wage. As in many
other countries in Latin America, Brazil's social insurance system has gradually shifted
from a partially funded to a pay-as-you-go system. Under this scheme, current resources
are used to finance current expenditures. These resources come mainly from
contributions and federal transfers. It is important to note that the Brazilian social
insurance system has no central record keeping; workers are responsible for keeping
booklets in which they record wages as evidence of their eligibility for retirement
benefits.

4. The main retirement plans that are offered include Old-Age, Disability, Length of
Service, and Special Retirement. Under the Old-Age program which requires six years
of contribution, urban workers can retire at 65 (men) or 60 (women) with a pension equal
to 75-100 percent of their average salary. Rural workers can retire under the Old-Age
program five years earlier than their urban counterparts. The Disability program is
provided for victims of work-related accidents or illnesses; it requires only one year of
affiliation and grants a pension equal to 85-100 percent of the average salary. The
Length of Service program allows workers to retire after 30 or 25 years of service for
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men and women, respectively. The Length of Service pension is equivalent to 70-100
percent of the average salary. The Special Retirement program provides a pension which
is worth 85-100 percent of the average wage, to workers in certain professions (e.g.,
teachers and journalists) who can document 15, 20, or 25 years of service. In general,
social insurance programs are more generous in Brazil than in other Latin American
countries. In some cases, they are even more generous than the norm in industrialized
countries (e.g., sick pay). This generosity comes from the conjunction of five factors: (i)
high replacement rate, which is defined as the proportion of the average wage given as
pension; (ii) high minimum benefit relative to the average wage; (iii) short waiting
period, that is the required years of contribution; (iv) early retirement provisions; (v)
significant social assistance component, that is too many benefits are granted irrespective
of contributions.

5. The fiscal importance of the Brazilian social insurance system can be assessed in
the overall context of the federal government accounts. In these accounts, the social
security system accounts for a third of total revenues and for one-fifth of total outlays. It
follows that in the context of overall fiscal adjustment in Brazil, one cannot overlook the
particularly precarious financial position of the social insurance system.

6. Although the structural imbalances of the social security insurance preceded the
1988 Constitution, its enactment has exacerbated the weaknesses of the system. In
general, the federal government's fiscal position was weakened on both the revenue and
expenditure side. The former took place through changes in tax assignment and revenue
sharing in favor of states and municipalities which led to an estimated decline in federal
revenues of 1.2 percent of GDP in 1992. Concomitantly, the cost of the social insurance
was raised by stipulating a mandatory full adjustment of benefits to inflation, creating
new benefits and in some cases introducing more favorable criteria for granting old
benefits. For instance, the minimum benefit was raised from one half to a full minimum
wage, leading to a 30 percent cost increase. From a fiscal standpoint, the 1988
Constitution has been thus described as a "romantic rebellion against the discipline of
mathematics" (Simonsen 1992). The fiscal reform in Brazil, in social insurance as well
as in other areas, will require constitutional amendments.

Main Issues

7. High Dependency Rate not Warranted by Demographic Structure: The
generosity of the Brazilian social insurance system can be gauged by comparing the social
insurance dependency rate and the population dependency rate. For the social insurance
system this rate shows the number of beneficiaries relative to contributors, while for the
population it shows the ratio of the population over 60 to that between 20 and 59. In
Brazil, the average social insurance dependency rate in 1985-92 was 40 percent against
15 percent for the population dependency rate. In short, the high system dependency rate
is not warranted by the demographic structure but captures the generosity of the system
and its poor coverage. It should be emphasized that although Brazil's population is
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relatively young, it will age rapidly. Indeed, it will take Brazil only 28 years for the
proportion of its population over 60 to double from 9 to 18 percent (2007-2025). By way
of comparison, such doubling of the old population required 140 and 86 years for France
and Sweden, respectively. The already high system dependency rate combined with the
rapidly coming demographic transition are the main reasons for the structural imbalance.

8. Solvency: Structural Imbalance Hidden by Inflation. The most disturbing
feature of the Brazilian social insurance system lies in the strong forces that are pushing it
towards bankruptcy. It is quite revealing to note that in 1988 only 54 percent of
contributions were necessary to finance the social insurance benefits. The rest was
channelled to the health component of the social security system. This share has risen
steadily to 87 percent in 1993 and 94 percent during the first nine months of 1994.
Depending on the macroeconomic scenarios, as early as 1996 contributions could fall
short of financing benefits alone. In general, the Government has responded to the social
insurance fiscal pressure by cutting health expenses, increasing taxes, and eroding real
benefits. Evasion has made tax increases ineffective. Although the Constitution
stipulates a full indexation of benefits, the indexing mechanism, until the introduction of
the Plan "Real", entailed a significant erosion of the real value of benefits. With a
monthly inflation rate of around 30 percent, real benefits were eroded by 20 percent
annually. This helps explain why in July 1993, the President vetoed a wage policy bill
approved by Congress, which would have entailed a monthly full adjustment of the
minimum wage and social insurance benefits. The wage policy subsequently approved
after this veto kept the inflation erosion unchanged.

9. Ironically, a successful stabilization program will reveal even sooner the system's
structural imbalance by eliminating the inflation erosion of benefits as well as the
revenues from interest income. Interest income became an important source of financing,
as nominal interest rates more than compensated for the double-digit monthly inflation
rates. As the result of the ongoing stabilization plan, the monthly inflation rate fell from
45 percent during the second quarter of 1994 to 3 percent in August 1994.
Concomitantly, the average monthly revenue from interest income in real terms fell from
US$486 million during first semester of 1994 to US$86 million in August of the same
year. Benefit expenses in real terms also increased by .3 percent during the
corresponding period. Factors that mitigated the expected rise in benefits following the
sharp fall in inflation include the elimination of certain benefits (e.g., "Bonus") and a
decline of the minimum wage relative to the average wage. Despite these changes, the
simulation exercise presented in the report shows that, in the absence of more important
corrective measures, a deficit of .2 percent of GDP is likely to emerge in 1996.
Depending on the assumptions about real GDP growth and the minimum pension relative
to the average wage, the deficit would climb to 2-5 percent of GDP by the year 2015 and
7-9 percent by the year 2025.
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10. Efficiency: High Marginal Tax Rates and Complex Tax System. Another
shortcoming of the Brazilian social insurance system is that it relies on high marginal
payroll tax rates, which have become an open invitation to evasion and are inducing
major distortions in the sectoral allocation of labor. Payroll taxes in Brazil vary between
38 and 45 percent, depending on the sector and wage bracket. These rates are very high
by Latin American standards or even in comparison to OECD countries. Such a high
penalty on the use of labor induces a shift of unskilled labor away from the formal sector.
This shift, together with evasion in the formal sector, explain two key findings in this
report. First, for a given year, a percentage increase in the payroll tax is associated with
more than a proportional decline in real revenues the following year. For instance,
although inflation and recession contributed to a 21 percent revenue decline in 1983,
more than half this loss was caused by an increase in payroll taxes the preceding year.
Second, regardless of gender and across different age brackets, an increase in payroll
taxes leads to a reduction in the probability of contributing to the social insurance system.
It should be emphasized that the widespread evasion from payroll taxes, more than a
simple leakage, induces a social cost similar to a deadweight loss. This cost will rise
with the resources that are used-up to conceal or misrepresent the tax base. Estimates of
evasion as a proportion of the declared wage bill vary between 15 and 40 percent. In
labor intensive activities, such as civil construction and agriculture, evasion exceeds 90
percent.

11. In addition to payroll, the social security system relies on two other tax bases:
there are two taxes levied on gross sales (COFINS and PIS/PASEP) and one on corporate
profits (SOCIAL CONTRIBUTION). All these taxes add to the complexity and
distortions of the tax system. Today, there are 22 different federal and state taxes in
Brazil, 4 of which finance social security. This raises the compliance cost considerably
for taxpayers: for example, for small garment firms, this cost has been shown to be four
times higher in Brazil than in Chile (Levy and Paredes 1992). The 10 percent social
contribution tax is one of the four taxes levied on corporate profits, leading to a very
high cumulative tax (43-52 percent). Indirect taxes earmarked to social security
exacerbate the highly distortionary federal and state value added taxes arising from their
overlapping bases, multiple rates, and extensive use of exemptions. Although levied at a
low rate, indirect taxes funding social security carry an additional tax burden hidden in
the cascading effect two times higher than the statutory rate (1989).

12. Differential in Return across Plans and Groups. An equity and financial
sustainability assessment of the major urban retirement programs was arrived at by
estimating the rates of return of social insurance that are implicit in the contributions paid
and the benefits received. The analysis is limited to the urban sector because, for all
intents and purposes, the rural program can be considered as social assistance. Indeed,
rural workers account for about I percent of contributions while receiving 26 percent of
benefits (May 1994). Furthermore, in the rural program neither contributions nor
benefits are related to workers' labor earnings. Indeed, rural contributions are based on a
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production tax paid by the employer and virtually all benefits are set at the minimum
level independent of past earnings.

13. The average return for virtually any of the urban retirement programs is well in
excess of what the system can deliver over time. Indeed, except for Old-Age retirees
with more than 40 years of service, this return varies between 5 and 44 percent.
Considering that, under the prevailing evasion rate, the covered population would
increase annually by an average of less than 2 percent in the long-term (1994-2025), the
unrealistic nature of these promises become evident. It should be noted that the rate of
return imbedded in a balanced PAYG system is determined by the average growth of
covered population and real wages. In other words, the structural imbalance of the
system, alluded to earlier, stems from excessively high returns that are clearly
incompatible with an unfunded system, and a high system dependency rate not warranted
by the population structure. In fact, the returns of most retirement programs in Brazil
are even higher than the return obtained by the best performing fully-funded private funds
in the world. For instance, the average real return of Japanese private pension fund is 14
percent (1986-90). These findings about the unsustainable rates of return are
corroborated by a comparison of actual replacement rates to the ones that would balance
the social insurance system (see Appendix 4.1). Whether such balance is required to
hold each year, within each cohort, or in an inter-temporal basis does not change fact
that, under the prevailing replacement rates, commitments exceed contributions.

14. A very important finding is that the general perception that the Length of Service
program is the main culprit for the financial difficulties of the social insurance system
overlooks the fact that the Old-Age program offers the highest average rate of return.
This arises because, on average, Old-Age pensioners have had less than 17 years of
contributions, which is the threshold level that ensures parity between Old-Age and
Length of Service. The message is simple: the idea that eliminating early retirement
alone would solve the problems of the social insurance is an illusion. Nevertheless, it
should be emphasized that the 5-8 percent annual rate of return of the Length of Service
program is not sustainable.

15. Additionally the system redistributes in favor of women because of the
combination of preferential eligibility rules and higher life expectancy. As a result,
women enjoy an average rate of return that is 4 percentage points higher than that of
men. Of course this has actuarial implications: since female labor force participation is
expected to continue rising so will the associated fiscal burden. When only males are
considered, the system is found to be regressive, not because of the social insurance rules
themselves but due to mortality differentials. These differentials also explain the higher
returns in the state of Rio as compared to the Northeast, where the rate of return gap
under the Old-Age program is estimated at 4 percentage points. It should be pointed out
that social insurance systems should not be designed to compensate for mortality
differentials. The point is that the Brazilian social insurance system displays too much
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variation in rates of return that are induced by system rules without good social
justification.

16. Administrative Weaknesses. Administrative deficiencies have already been
identified by the Special Commission of the Chamber of Deputies formed in January
1992. Chief among these deficiencies is the lack of central record keeping attributed to
the non-implementation of the National Register of Workers. This opens the system to
abuse as there is no cross checking to ensure that individual workers paid all taxes
throughout the waiting period. Furthermore, the legal provision, which makes it
mandatory for the civil registry offices to inform the social insurance system about the
death of beneficiaries, is not followed. For these and other reasons, the benefits
fraudulently extracted from social insurance are believed to be significant. In the state of
Rio de Janeiro, for instance, 10 percent of the benefits examined by a social security
task-force were found invalid. The Disability program is an important source of fraud as
it requires only one year of contribution and there is limited auditing of the operations of
accredited physicians. Another testimony of managerial deficiencies can be found in the
magnitude of delinquent tax payments. Today, unpaid tax liabilities for social security
are estimated at 4 percent of GDP, compared to 1.8 percent in 1979. Finally, the fact
that the Ministry of Social Security does not have a framework that enables regular
actuarial studies and an assessment of the long term impact of measures taken or
proposed is a costly limitation. As a result, the drastic changes mandated by the 1988
Constitution were introduced in the absence of prior recognition of their long-term impact
on the system.

B. Private and Occupational Pensions

Overview

17. The second pillar of the overall Brazilian pension system is voluntary and
comprises open and closed private pension funds. Open funds are managed by
independent financial or insurance companies and are open to the public. By contrast,
closed (i.e., occupational) pension funds are exclusively for the benefit of employees
belonging to the companies that sponsor these funds. Closed pension funds manage more
than 90 percent of the assets of all private pension funds in Brazil. In general, private
and occupational pension funds remain an underdeveloped sector in Brazil, with assets
representing only about 4.6 percent of GNP in 1988. By way of comparison, the
corresponding asset to GNP ratio is 35.8 percent in the US and 16.5 percent in Chile.

18. Open Pension Funds. The market for open pension funds in Brazil is dominated
by two companies that account for about 84 percent of total assets. Open funds offer
both group plans and individual plans. Open pension funds operate under more flexible
investment rules than closed funds, and are mainly subject to ceilings on investment in
equities, bonds, etc. There is no constraint on the number of participants. Open funds
are structured as annuities and are required to provide a real return of 6 percent;
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although, a few open pension funds are now offering an option which grants 100 percent
of realized returns less a management fee, with no guaranteed return. There are two
major limitations to the development of open funds. First, due to bankruptcy problems in
the past with sponsoring institutions they are still perceived by the public as high risk
investments. For this reason, the financial position of the institution managing an open
pension fund is of utmost importance. Second, the attractiveness of open funds is limited
by the absence of tax a deduction for employee contributions.

19. Closed Pension Funds. These funds have about 2 million participants of which
92 percent are contributors and the rest beneficiaries. This leaves the system with a
relatively low dependency rate of 9 percent, compared to 40 percent for public social
insurance. Collectively, state owned companies manage the majority of closed pension
fund assets. Most of these assets are managed in-house. Privately sponsored closed
funds, however, are growing rapidly and are expected to dominate the industry in the
future. Closed pension funds offer defined-benefit plans (12 percent), defined-
contribution plans (28 percent) and hybrid plans (60 percent). It is interesting to note that
state owned companies do not offer any defined-contribution plans, which partly explains
some of the difficulties they face. These difficulties arise because in a defined-benefit
system the level of the benefit is predetermined and all the risk is borne by the
sponsoring company. Unlike open funds, closed funds are subject to a minimum level of
participants, which is currently set at 100.

Main Issues

20. Weak Supervision. The Secretariat of Complementary Social Security is
responsible for overseeing closed pension funds. This unit, which is comprised of 36
employees, including 4 inspectors, is seriously under-staffed and lacks the technical
expertise to operate efficiently. The regulatory agency has yet to computerize its
operations, in particular for disclosure reporting which is so important for efficient
monitoring of the financial position of pension funds. There is also a potential conflict of
interest because some of the agency's staff members were previously affiliated with the
association of closed pension funds (ABRAPP).

21. Restrictive Investment Regulations for Closed Funds. Brazil's investment
regulations of closed pension funds are more restrictive than regulations in the US, most
of Europe and Chile. Asset allocations for these funds are usually subject to both
minimum and maximum provisions. Investment in foreign assets are restricted to
MERCOSUR countries and limited to 1 percent of total assets. Most countries have far
more liberal provisions for investment in foreign assets.

22. Management Weaknesses in Public Companies' Closed Funds. Closed pension
funds sponsored by public enterprises are plagued by mismanagement. A congressional
report (CPI) brought to light the consistent violations of investment regulations and rules
with respect to employer contributions. About 90 percent of funds examined by the CPI
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report violated at least one investment regulation. Although some of the investment
regulations leave much to be desired, the failure to abide by sound rules such as the
ceiling on real estate investment has affected the profitability of many funds. As a result,
public companies have had to make significant transfers to these funds, in excess of the
mandated ceiling of 7 percent of the contributors' wage bill, to be able to meet pension
payment obligations. In a period of 30 months it is estimated that this subsidy to the
largest funds reached $1 billion. This is an important issue when considering the benefits
of privatization in Brazil.

23. Limited Competition. Currently, there is limited competition among closed funds
or between closed and open funds. Lack of portability and long vesting period
requirements are major impediments to competition. It is not unusual for pension funds
to require 30 years of service and 20 years of contribution for an employee to be fully
vested. By way of comparison, employees in the US are 100 percent vested after 10
years, and lowering the vesting period to 5 years is under consideration. In Brazil,
pension funds do not have the actuarial structure that would enable workers to transfer
their accumulated assets from one fund to another. It should be recognized, however,
that there seems to be a certain trade-off between competition and cost. When the choice
of a pension fund is left entirely to the worker, cost seems to be higher due to marketing
expenses and switching costs.

C. Reform Agenda

Objectives

24. An assessment of the Brazilian pension system as presented above suggests that its
reform should be guided by at least three objectives: (i) adopting a better pension
system; (ii) avoiding bankruptcy of the social insurance system; and (iii) reducing labor
taxation. The separation of these objectives, which is adopted primarily for clarity in
presentation, should not hide their linkages. Indeed, a pension system that requires total
contribution rates of equal magnitude to the current payroll taxes in Brazil is clearly not
desirable.

25. Adopt a Better Pension System. The two-tier pension system prevailing in Brazil
suffers from the inherent weaknesses of a PAYG system and provides insurance to only
half of the labor force. Social insurance coverage is even lower for low-income workers
that need it the most. Chief among the weaknesses associated with the PAYG system is
the almost unavoidable fiscal crisis it has triggered in so many countries. Brazil has still
a very young population compared with industrialized countries or even Latin American
countries such as Uruguay, Argentina, and Chile. As the Brazilian population grows
older the limitations of its current pension system will be exacerbated. This is to say fact
Brazil has a window of opportunity to reform its pension system, which will close later
as its demographic structure changes. Another factor that militates against relying so
heavily on a defined-benefit unfunded pension system is its potential adverse effects on
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savings and economic growth. Finally, the Brazilian pension system does not promote
economic efficiency because of the weak linkages between contributions and benefits.
This holds for both the social insurance system and many occupational pension funds. In
the public social insurance system the absence of linkage between contributions and
benefits is compounded by high contribution rates.

26. Prevent Bankruptcy of the Social Insurance System. Regardless of the pension
system Brazil is aiming at, the current social insurance must be reformed first. Failing to
reform the social insurance system could seriously undermine the ongoing stabilization
plan. Furthermore, reforming the Brazilian pension system would be less costly and
easier to implement once the financial viability of the social insurance system has been
restored.

27. Reduce Labor Taxation. Current labor taxation, of which the social insurance
contribution is the biggest component, is creating significant distortions by inducing
changes in the sectoral allocation of labor. The formal sector in Brazil has shrunk from
57 percent of the labor force in 1980 to about 50 percent in 1992 (Barros and Camargo
1992). Given that the top marginal payroll tax rose considerably over time (from 17
percent in 1960 to 37 percent in 1980 and 45 percent in 1992), such an increase in the
informal sector could be predicted. Payroll taxes also exacerbate the distortions arising
from certain labor regulations in Brazil such as the minimum wage and the 13th month
salary. Equally important, Brazil taxes labor far more than its economic partners, which
undermines its competitiveness. The case for reducing labor taxation is supported by the
empirical findings of this report which highlight the adverse effects of payroll taxes on
social insurance contributions and coverage.

Economic and Political Constraints

28. It should be recognized that in pursuing the aforementioned objectives Brazil faces
a number of constraints, of which the macroeconomic environment is the most obvious
one. This environment has implications on both the sequencing and speed of the reform.
Preventing bankruptcy of the social insurance system should be addressed first, and as
early as possible, because it is critical for fiscal adjustment. The current government's
fiscal posture also precludes the immediate implementation of certain pension system
reforms. For instance, switching from a PAYG to a fully-funded system would require
resources well in excess of what Brazil can afford today. These resources are needed
because the social insurance system ceases to receive contributions, which are deposited
in individual accounts, while at the same time it is required to honor current benefits.
When Chile introduced its fully-funded system, the result was an increase in the cash
deficit of the public sector from 1.2 percent of GDP, at the inception of the program
(1981), to 3.9 percent three years later. Brazil needs to improve and consolidate its fiscal
accounts in the coming years. Under the anti-inflationary program adopted in 1991 and
supported by a stand-by arrangement from the IMF, Brazil's primary surplus was
targeted to reach 3 percent of GDP in 1992 and at least 4 percent of GDP in 1993. In
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1992, the actual primary surplus consistent with the target measurement was only 1.5
percent of GDP (IMF 1993). The operational balance is expected to move from a surplus
of .4 percent of GDP in 1993 to a deficit of .5 percent of GDP in 1994. The
Government's target for 1995 is to reach an operational balance of zero in 1995, which
would correspond to a primary surplus of 2.8 percent of GDP (IMF 1994). The size of
the implicit pension debt is another important factor that will affect the timing and
sequencing of the reform. We estimated this debt at 188 percent of GDP, with
contributors' acquired rights representing about 138 percent of GDP. By way of
comparison, Brazil's external debt stands at 28 percent of GDP (1992). An avoidable
sequencing is therefore to scale back the implicit pension debt first before undertaking a
comprehensive reform that would entail its recognition.

29. In addition to the macroeconomic constraint, there is also a political constraint.
This stems from the fact that many of the reforms needed would have to be done in the
context of a constitutional review. This is to say that social insurance as well as broader
fiscal reforms require a certain political consensus. The open reluctance of a large
number of members of both the executive and legislative branches to a reform a la Chile,
whether founded or not, is a formidable obstacle to moving in that direction.

System Options

30. In examining the reform options the underlying premise in this paper is that Brazil
will adopt at least one mandatory pension scheme. This can be defended on the grounds
that it is the only way of avoiding the adverse selection problem in retirement insurance.
Furthermore, it explains the implementation of a mandatory public social insurance in the
first place. Broadly speaking, Brazil has three options. The first one is to maintain the
current combination of public social insurance and voluntary private pension. This
choice, however, would not conform with an important objective of the reform stated
earlier: it would maintain the recurrent fiscal crises associated with PAYG systems and
the problems of economic inefficiency arising from the weak linkages between
contributions and benefits. A dominant PAYG pillar would also miss the opportunity for
capital market development and long-term financial instruments.

31. The second option would be to replace the current PAYG by a fully-funded
pension operating as a defined-contribution scheme. This fund could be managed
privately (e.g.,Chile) or publicly in the form of a provident fund (e.g., Singapore
Malaysia). When managed privately this pillar usually does not have a redistributive
objective, although a minimum pension can be guaranteed by the government. In fact, in
the case of Chile some regressiveness has been documented due to the structure of
commissions and the forced use of annuities. An annuity market does not exist in Brazil.
Even countries in which this market is well established, such as the US, have not been
immune from failures associated with adverse selection. Furthermore, the administrative
cost associated with a fully-funded scheme is often prohibitive. International experience,
however, seems to suggest that leaving the management of this pillar to the government,
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though solving the high administrative cost problem, runs into difficulties arising from
potential mismanagement of funds and low returns. As mentioned earlier, the
replacement of the social insurance system by a fully-funded scheme in Brazil does not
yet enjoy the political consensus it would require.

32. The third option would be to add to the current two-pillar system a mandatory
scheme based on individual accounts and defined-contribution. The advantage of such an
arrangement is that the redistributive scheme can be achieved by the social insurance
system (or first pillar) while the efficiency gains arising from workers treating
contributions as a deferred compensation rather than a tax would be achieved by the
mandatory private scheme (second pillar). This pillar would be less conducive to
informal employment while inducing beneficial effects on capital accumulation. The third
pillar, which already exists in Brazil, would enable additional coverage for formal sector
workers and initial coverage for informal workers. Overall, the three-pillar system that
we recommend would give considerable maneuvering room to the Government to adjust
its pension system to changing circumstances.

Sequencing of Reforms

33. Taking into account both the objectives and constraints of pension reform in
Brazil, the following sequencing might be considered. During the first phase, all the
reforms that either have small fiscal implications or would reinforce the fiscal adjustment
could be implemented. Probably the most pressing issue is to avoid the Argentinean
experience of outright default by the social insurance system in 1991, which led to an
estimated stock of debt of $7.3 billion. This requires bringing the benefit level to a more
sustainable level. During this process additional measures to improve the management of
the social insurance and the structure of its benefits could be introduced. The weaknesses
of the private pension system could also be addressed during the earliest phase of the
reform. In the second phase the Government could consider building technical reserves
for the social insurance system that would enable a gradual reduction in the payroll tax
rate. During the third stage, the mandatory fully-funded pillar could be put in place.

Social Insurance: Preventing Bankruptcy and Improving its Functioning (Phase I)

34. Equalize the Retirement Age for Old-Age to 65. As a result of the 1988
Constitution, and starting in 1991, rural workers in Brazil can retire five years earlier
than their urban counterparts. This is turning out to be a heavy burden for the social
insurance system, particularly considering that while rural workers account for 1 percent
of total contributions they reap 26 percent of total outlays (May 1994). It follows that a
case can even be made to separate the rural program from the general social insurance
system and finance it out of general revenues. Following the reduction in the retirement
age in the rural sector, the number of new Old-Age retirees increased more than three-
fold in 1992. By way of comparison, the corresponding average growth in 1985-91 was
1.3 percent. The demographic implications of the lower retirement age are compounded
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by the weak administrative capabilities of the social security system. For instance, rural
labor unions are responsible for issuing certificates as proof of the number of years of
contribution. Considering that the social security system is not in a position to verify the
accuracy of such claims, one can only imagine the premium attached to these certificates.

35. In Brazil women can retire under the Old-Age plan at age 60, five years earlier
than men. Given that life expectancy at age 65 is 25 percent higher for women, this
constitutes an unnecessary burden for social insurance. By equalizing the retirement age
to 65 the total number of people eligible for retirement by the year 2000 would drop from
11.2 million to 8.8 million, a 20 percent reduction. The preferential retirement age for
females and rural workers is also guaranteed by the Constitution.

36. Reduce the Benefit Level and Improve its Structure. This would require
reducing both the replacement rate and the minimum benefit. In accordance with the
Constitution, the minimum benefit is set equal to the minimum wage and affects 71
percent of all social insurance benefits granted (April 1994). For this reason, reducing
the replacement rate alone would not do the job as it would only affect individuals
receiving more than the minimum benefit. The current waiting period of 6 years should
be raised to about 20 years for the Old-Age program. This would more or less bring its
rate of return comparable to that of Length of Service with 30 years of contribution.
Currently, about 83 percent of Old-Age retirees have had less than 20 years of
contributions. The number of annual earnings used to compute the average wage should
also be raised from 3 today to 20 by the year 2008. This would prevent the temptation to
artificially increase wages prior to retirement while insulating the social insurance from a
rapid surge in outlays as a result of a wage increase. The shorter the period over which
contributions are used to compute benefits, the quicker an increase in real wages will
translate into an increase in the value of benefits.

37. Another measure worth considering is to combine a flat rate with an earnings
related pension (i.e., the Swiss first pillar, see Vittas (1993)). The first component
would be an increasing function of the years of contribution while the second component
would be a fraction of the average wage. This combination has the advantage of
reducing the perceived taxation of contributions for all workers, including the ones that
will receive the minimum pension.

38. Reducing the Incentive for Early Retirement. The two social insurance programs
that provide early retirement - Length of Service and Special Retirement - need to be
reformed. As far as Special Retirement is concerned, all professions that do not require
additional insurance (e.g, professors, pilots) should be brought into the general regime.
For the Length of Service program, the replacement rate could be made proportional to
the number of years of contributions, while keeping the maximum at 50 percent. Many
observers have recommended eliminating the Length of Service program, but the same
actuarial effect could be achieved through the replacement rate. Actuarial considerations
aside, early retirement could be limited on the grounds that inducing workers to retire
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prior to having reached their full capacity will limit the social gains from investing in
human capital. Furthermore, to the extent that the marginal propensity to save is higher
for active workers, early retirement could depress savings. The Government could very
well consider reducing the early retirement replacement rate while tying it to the number
of years of contributions, and imposing a minimum retirement age of say 55 years.

39. Separate Social Assistance Accounts. Social assistance, which is comprised of
the benefits that are provided irrespective of whether the beneficiary has contributed to
the system, should not be combined with contribution related benefits. The need to
separate these accounts comes from the fact that social assistance ought to be financed by
general taxes rather than contributions. This applies, for instance, to the Destitute
program. As mentioned earlier, even the entire rural program could be treated as social
assistance since virtually all benefits are set at the minimum and rural contributions are
neither significant nor related to labor earnings. It should be kept in mind that removing
the rural program from the social insurance system would give more breathing room to
the system without eliminating its structural imbalance. This is because based on the
IPEA urbanization projections (1995-2010), the population dependency rate is expected to
rise twice as rapidly in the urban sector as in the rural sector. This explains our finding
that even an outright elimination of the rural program, which is neither feasible nor
desirable, would only delay the emergence of the deficit by no more than 10 years.

40. Settle the Public Sector's Arrears Vis a Vis the Social Security. The public
sector is one of the main culprits for the significant arrears due to the social security
system. An important step in resolving the problem was made through the newly adopted
measure which enables the Ministry of Economy to make transfers of tax revenues to
states and municipalities from the so called "Fundos de Participacao" contingent upon the
clearance of their debts vis a vis social security. A firm application of this rule would
improve the financial position of the social insurance system.

41. Other Administrative Reforms. It is imperative for Brazil to adopt a central
record keeping system capable of monitoring individual contributions and lifetime
earnings. This is an indispensable step for improving the benefit structure and ensuring
compliance. Additional measures are also required to enhance the government's ability to
deter and detect irregularities that prevail on both the revenue and expenditure side. For
instance, an integration of social security information system with that of other agencies
such as civil registry offices is overdue. This is the only way of avoiding the fraudulent
payment of benefits after death. In addition, the task force recently created to review
more than two million benefits should be turned into a more permanent mechanism of
combating the most common forms of fraud. The cross-checking of the data-base
containing payroll tax returns (DARP) with that of the Ministry of Labor (RAIS) should
be done on a regular basis by the social security's data management unit (DATAPREV).
Finally, the Ministry of Social Security should conduct its own periodic actuarial studies
in order to anticipate necessary adjustments and inform the public about the consequences
of reform proposals. The currently used monthly projections used by the Ministry of
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social security are clearly of little help in assessing the impact of the reform options or
the medium to long term viability of the system. The simulation model used throughout
this report could be used by the Ministry of as an important first building block.

42. Simulation of a Reform Package. The report quantifies the financial effect of
four key reform measures for the social insurance system. These are: (i) equalizing the
statutory Old-Age retirement age to 65; (ii) setting a minimum retirement age at 55 for
the Length of Service; (iii) reducing the average replacement rate to 50 for the Old-Age
and 40 for the Length of Service; (iv) increasing the ceiling on employee contribution
from 10 to 20 minimum wages. All these changes are assumed to be effective in 1995.

43. With the reform package, the deficit that would have emerged in 1996 is avoided
throughout the simulation period (1995-2025). Instead, a yearly average surplus of 1-2
percent of GDP would emerge, depending on the assumptions about real GDP growth and
minimum pension relative to the average wage. In sharp contrast, without any reform the
deficit would rise from .2 percent of GDP in 1996 to 7-9 percent of GDP by the year
2025. The fiscal improvement resulting from the reform would pave the way for
building reserves, reducing payroll taxes, and introducing a mandatory defined
contribution scheme.

Inprove the Private and Occupational Pension Systems (Phase I)

44. Improve Supervision while Liberalizing Investment Regulations. The agency
responsible for the supervision of private pensions in Brazil needs to secure the resources
that are needed for its mandate. For instance, according to the Ministry of Social
Security itself, the number of full time inspectors must be raised from 4 to at least 100 in
order to monitor the growing number of private pensions. Monitoring, however, could
be made easier by sound investment regulations. In this regard, Brazil should move
towards the "prudent man" approach that prevails in the US, UK, and Netherlands. As a
first step, portfolio investment regulations should be subject to ceilings only rather than a
combination of ceilings and floors. The 1 percent ceiling on investment in foreign assets,
which applies to MERCOSUR countries only, should be raised gradually to 15 percent
and extended to all countries. International experience demonstrates that, for pension
funds, investment in foreign securities is an effective tool to diversify portfolio risk. All
funds that are violating investment regulations should be identified and fined, thereby
forcing compliance and increasing the regulatory agency's resources.

45. Improve the Management of Public Companies' Closed Pension Funds. The
current 7 percent ceiling on employer contributions that applies to enterprises created
after 1990 should be extended to all enterprises. This will affect primarily the pensions
affiliated with public companies because of their greater usage of defined-benefit plans.
However, to be feasible this must be accompanied with a gradual shift towards defined-
contribution schemes. In a defined-benefit scheme the contribution rate becomes
endogenous if eligibility conditions and the benefit level are unchanged. All funds should
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within a transitional period of say 1-2 years bring the employer contribution to a ceiling
of 7 percent. The Government could also force public companies to move from in-house
management of pension plans to outside management by more than one agency. Another
measure that could be considered is to introduce a minimum return for closed funds based
on the industry average, as is done in Chile. Such a minimum return already exists for
Brazilian open funds.

46. Create a More Competitive Environment Conducive to Labor Mobility. To this
end portability will have to be introduced. This is to say workers should be allowed to
move their accumulated funds within closed funds or from a closed fund to an open fund.
This could be done in a centralized way, for example, using a transfer circuit system as
in the U.K. and the Netherlands. This clearinghouse, in which all open and closed funds
would be required to participate, would manage the transfer of funds. This arrangement
will be particularly useful by the time the mandatory private scheme is introduced.
Portability needs to be complemented by standard vesting rights, and a reduction in the
required period to become fully vested. International experience seems to suggest that
granting 100 percent vesting after 5 years of participation is reasonable.

47. Provide Tax Incentive for Employees to Contibute to Pension Funds. Currently
in Brazil, employee contributions to both closed and open pension funds are not tax-
deductible. In other countries providing such a deduction has proved to be a very
important incentive as taxation is postponed to the time benefits are granted. The
Government could consider making employee contributions tax deductible. Although this
does not affect the intertemporal Government budget constraint, it will have a temporary
negative effect on the cash flow of tax receipts. Based on the 1990 figures we have
estimated that the short-term fiscal cost of the proposed tax incentive would be less than
$3 million (.001 percent of GDP). It should be noted that in the context of an overall tax
reform in Brazil, the revenue capacity of the personal income tax would need to be
improved significantly by lowering the exemption level (see IMF 1992).

Reducing Payroll Taxes and Partially Funding Social Insurance (Phase II)

48. Build Technical Reserves. One of the inherent weaknesses of an unfunded
defined-benefit system is that it cannot insulate itself from the rising dependency ratio -
that is the number of beneficiaries relative to contributors. Indeed, the simulation
exercise reveals that even after cutting the level of benefit substantially, the social
insurance system would still witness declining surpluses if economic growth is low. For
this reason, setting up a trust fund would be a desirable measure against such
contingencies. International, experience in this area, as well as the management of
private funds sponsored by state owned companies in Brazil, indicate that the problems
arising from potential mismanagement of these funds should not be underestimated.
Overcoming this heritage is a formidable obstacle, yet it is an indispensable step for
Brazil to be able to confront its rising dependency rate.
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49. Broadening the Tax Base and Reducing Tax Rates. This report provides
empirical support suggesting that raising payroll taxes in Brazil to their current levels has
adversely affected social insurance coverage and revenues. Unfortunately, a quick
recapturing of this shrinking tax net, by simply lowering taxes, should not be expected.
This will depend on a host of other factors including the government's credibility, the
actual penalty, the perceived probability of detection, and taxpayers' attitude towards
risk. For this reason, in addition to administrative reforms geared towards curbing
evasion, a reduction must be preceded by a broadening of the legal tax base or warranted
by the level of technical reserves. An important step for broadening the base would be
reached by removing the exemption enjoyed by tenured civil servants. Presently, these
workers are subject to a very modest payroll tax of 5 to 7 percent for social security
health benefits. It is estimated that this exemption accounts for 15 percent of the tax
base.

Introducing a Mandatory Fully-Funded Scheme (Phase IHI)

50. After successfully improving the existing pension system, Brazil could set-up a
mandatory defined contribution system that is privately managed. A case is made here
for establishing a clearinghouse responsible for record-keeping, collection of
contributions, and payment of benefits. These activities seem to display increasing
returns to scale that call for a monopoly operation. This clearinghouse does not have to
be publicly operated. Countries with a decentralized operation of a fully-funded system
face very high administrative costs. The contribution rate for this scheme combined with
the one for the social insurance should be kept in the neighborhood of 25 percent.
It should be noted that the introduction of a mandatory private pension system gives rise
to important transitional issues that lie outside the scope of this report.
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CHAPTER 1

THE PUBLIC SOCIAL INSURANCE SYSTEM IN BRAZIL

A. Introduction

1. The origin of Brazil's social insurance system can be traced back to 1923, with
the creation of insurance funds for railway workers. Currently, this system is centrally
managed by the Ministry of Social Security. Social insurance in Brazil can be characterized
as a defined-benefit and unfunded system. It is a defined-benefit system in the sense that
benefits are based on age, pre-retirement real wage, and years of coverage of a worker. The
unfunded characteristic of the system, which is also referred to as a pay-as-you-go system
(PAYG), implies that current expenses are financed by current contributions. It should be
noted that the Brazilian system does not maintain individual accounts about each worker's
contribution and previous work history. Instead, workers are responsible for keeping
booklets in which wages are recorded as evidence of their eligibility for a retirement benefit.
This opens the system to abuse as there is no cross checking to ensure that the worker paid
taxes on those wages.

2. As of March 1993, as many as 13.5 million benefits were distributed by the
Ministry of Social Security. It is estimated that 30 million workers, or half of the labor
force, contribute to the social insurance system (1989). The breakdown of total population
and the labor force contributing or not to the social security is depicted in figure 1.1. The
participation rate is an increasing function of income: 37 percent of workers earning less than
3 minimum salaries contribute to the social security system or other subnational systems,
while for those earning more than 10 minimum wages the corresponding figure is 84 percent
(see Table Al).

3. The fiscal importance of the Brazilian Social Security system can be assessed
in the context of the overall federal government accounts. In these accounts, the social
security system accounts for a third of total revenues and one fifth of total outlays. In other
words, in the context of the needed fiscal adjustment in Brazil, one cannot overlook the
particularly precarious financial position of the social security system.

4. The purpose of this chapter is to present the functioning of the Brazilian social
security insurance in order to highlight its weaknesses. The rest of the chapter is organized
as follows: Section B describes the main retirement programs; Section C is a discussion of
the financing of the social security system; Section D provides a preliminary assessment of
the system. It is preliminary in the sense that it does not fully capture equity and solvency
issues, which are treated in subsequent chapters. Section E provides a summary of findings.
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Figure 1.1
Brazil: Labor Force and Participation to the Social Insurance System

(1989)

||TOTAL POPULATION I
140.3 Million

|NON-ACTIVE POPULATION 
,8 1.8 Million l

LABOR FORCE
62.5 Million

UNEMPLOYED
|1.9 Million

.EMPL OYED
60.6 Million

CONTRIBUTORS TO SOCIAL NON-CONTRIBUTORS
SECURITY
29.81 Million 30.79 Million

EMPLOYERS = 2.73 M WITHOUT "SIGNED BOOK" = 16.3 M
EMPLOYEES = 23.04 M SELF EMPLOYED = 11.96 M
SELF EMPLOYED = 1.93 M OTHER = 2.53 M
OTHER = 2.11 M

Source: Staff Estimates based on IBGE data (Anuirio Estatfstico do Brasil)
Data on Contributors are taken from DATAPREV/SINTESE



- 3 -

B. The Social Insurance Programs

5. The Brazilian social insurance offers as many as 88 types of benefits.' The
main benefits fall into one of the six major programs summarized in Table 1. 1. These
programs differ mainly with respect to eligibility criteria and level of benefit. The
distribution of beneficiaries and payments across programs is presented in Table 1.2.
Although urban beneficiaries represent about two-thirds of total number of beneficiaries, they
account for as much as 87 percent of total insurance expenditures. This explains that the
average benefit in urban areas is three times that prevailing in rural areas. In fact, virtually
all benefits in the rural areas are set at the minimum level.2 The retirement programs,
which are described below, account for more than half of the total number of beneficiaries
and expenses.

6. Old-Age: This program provides retirement to urban workers at age 65 (men)
or 60 (women) and, until 1992, required participation in the system for at least five years.
The number of years of contribution, however, is being gradually (by six months each year)
increased to 6 in 1994 and 15 by the year 2012. Rural workers are required to make the
same number of contributions as urban workers but can retire five years earlier than their
urban counterparts and receive the same level of benefits. The basic benefit is set at 70
percent of the average salary plus one percentage point for each year of contribution, up to a
maximum of 100 percent. Given the minimum years of contribution, the replacement rate in
practice varies between 75 and 100 percent. Old-Age is the only program for which there
are more beneficiaries in the rural sector (16 percent) than in the urban sector (6.4 percent).
These differences are, however, more than compensated by a higher average benefit in the
urban sector. It is shown in Chapter II that this program, contrary to conventional wisdom
in Brazil, offers the highest average return to workers retiring with the minimum number of
years of contribution.

7. Disability: The permanent Disability Program requires only one year of
affiliation with the system. However, when the disability arises from a work accident there
is no contribution requirement. Its replacement rate is equal to 80 percent of the average
salary plus one percentage point for each additional year of contribution. Given the
contributions requirements, this rate will vary between 85 and 100 percent. For a work
accident related disability, the replacement rate is automatically set at 100 percent. It should

The number 88 is based on the social insurance two-digit codification rule that takes into account all the
necessary distinctions within and across programs.

2 The average benefit shown in Table 1.2 does not reflect the constitutional changes. In particular, the
minimum benefit was raised from half to a full minimum wage. Consequently, the current average benefit
relative to the minimum wage is higher.
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be noted that more than half of beneficiaries are younger than 55 years old. This program is
also believed to be subject to a substantial amount of fraud.3

8. Length of Service: Under this scheme, workers can retire if they can
document 30 or 25 years of service for men and women, respectively, in an occupation that
is covered by the social security system. Until 1992, workers needed only five years of
contribution to qualify. The new law increases the required number of contributions by 6
months each until it reaches 15 in the year 2012. The benefit is set at 70 percent of the
average benefit plus 6 percentage points for each additional year of work over the minimum
required. In other words, a replacement rate of 100 percent is reached after 35 (men) and 30
(women) years of service. This is by far the most expensive retirement program accounting
for over 37 percent of total insurance expenses and with an average benefit two and a half
times higher than the Old Age one. As an incentive for workers to delay retirement, a bonus
provision is offered to individuals that are eligible for the Length of Service benefit, but opt
instead to continue to work. The bonus is equal to 25 percent of the average salary. As we
shall see in the following Chapter, this bonus, which was eliminated in the beginning of
1994, is insufficient to render the postponement of retirement attractive.

3 It should be noted that this is not unique to Brazil. Similar concerns are raised in California, for instance,
where 7 out of 10 patrol officers retire under a disability plan (The Economist May 30th-
June 5th 1992, p75).
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Table 1.1: Brazil: A Description of the Main Social Insurance Programs

MAIN CHARACTERISTICS
AGENCY PROGRAMS

PRE-REQUISITES REQ. TERM OF VALUE OF BENEFITS
CONTRIBUTION

Destitute Person must be over 70 years old or None. One minimum wage.
be disabled. Must have worked five

INSS years without contributing or else has
(Ministry of Labor made a minimum of 12 contributions.
and Social Security) Person does not have any income

greater or equal to one minimum
salary.

Disability For persons of any age that suffer 12 months, except if the 80% of the salary benefits
sickness or accident because of disability occurs from plus I % for each year of
work that restricts them from normal work related accident, work completed up to 100%
work & in the event of the disease due to job related of salary benefits. For work
impossibility of recuperating the activity or other chronic- accidents, 100% of day
worker for other employment that degenerative illnesses such salary or 1/2 day salary in
assure him wages. as malignant (neoplasia) or the case of insured persons

AIDS. with habitual variances in
wage.

Special Retirement Must have worked 15, 20 or 25 years 5 years of contribution in 85 % of salary base plus I%
in an activity considered risky or 1992 to be raised to 15 by for each complete yr. of
damaging to health. the year 2012. work up to a maximum of

100%.

Length of Service Women must have completed 25 years 5 years of contribution in 70% of average salary base
of service. Men must have completed 1992, to be raised to 15 plus 6% for each additional
30 years of service. by the year 2012. year of work, with a

maximum of 100%.

Old Age Retirement at age 65 (men) or 60 5 years of contribution, to 70% of average salary base
(women). be raised to 15 by 2012. and I % for each year of

contribution.

Bonus for Work Person must fulfill the requirements 25% of salary base.
for retirement for Length of Service
and continue working.

Source: Staff Estimates

9. Special Retirement: Workers in occupations that are deemed detrimental to
health (e.g., pilots) are eligible for even more liberal early retirement provisions than the
regular length of service program provides. Under this program, an eligible worker able to
document 15, 20, or 25 years of service who has in addition contributed for at least 6 years
(5 years until 1993) is entitled to a pension. This program offers the highest standard
replacement, which starts at 85 percent to which one percentage point is added for each year
of contribution above the required minimum. Eligibility to the special retirement program is
decided by the executive branch through a Decree.
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Table 1.2: Brazil: The Distribution of Benefits and Payments
(1989)

CATEGORY Percent Distribution Average Benefit
(Multiple of

Beneficiaries Expenditures Min-Wage)

Urban Benefits 65.31 86.97 1.84

Retirement 30.07 57.52 2.65
Old Age (6.41) (8.13) (1.75)
Length of service 1/ (11.43) (37.37) (4.53)
Disability (12.23) (12.02) (1.36)

Bonus for continued work 1.19 1.28 1.49
Work injury 3.43 3.18 1.28
Destitute 6.98 2.52 0.49
Assistance 4.91 4.24 1.19
Survivor 18.64 18.21 1.35
Other benefits 0.05 0.00 0.02

Rural Benefits 34.68 13.02 0.52

Retirement 20.26 7.90 0.54
Old Age (16.31) (6.43) 0.54)
Disability (3.95) (1.47) (0.51)

Work injury 0.58 0.10 0.23
Destitute 4.95 1.79 0.50
Assistance 0.22 0.04 0.26
Survivor 8.65 3.20 0.51

TOTAL

Memo Items: Total

Beneficiaries: 12.1 Million 100 100 1.38
Cost: Cr$ 34.597 Million

Source: Dataprev and Staff Estimates

Note: Data do not reflect constitutional changes.
I/ Length of service here includes special retirement.

10. Survivor Benefit: This benefit is granted to the family of the deceased
contributor and is not subject to a contribution requirement. The value of the benefit is set at
80 percent of the pension the contributor would have received plus and additional 10 percent
per dependent, with a maximum of 100 percent. In practice the proportion of the pension
given as survivor benefit varies between 90 and 100 percent, since the existence of the
benefit presupposes having at least one dependent. This program accounts for about 27
percent of total benefits granted and about 21 percent of total expenditures.
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11. Other Benefits: Some of the benefits offered by the social insurance system
have a very short time horizon. This is the case, for instance, of the maternity leave
allowance, which is granted for four months per pregnancy. The value of the allowance is
equal to the last wage subject to contribution, but both eligibility and value are independent
of the number of contributions. Another important kind of benefit is the so called "Destitute
Benefit"; it requires 12 non consecutive months of affiliation with the system and grants
benefits to individuals over 70 years of age. The benefit is flat and set at one minimum
wage.

12. Unemployment Insurance Scheme (FGTS): This scheme is an exception to the
PAYG social insurance system that prevails in Brazil. Indeed, it is a defined contribution
pension. The employer opens a commercial bank account in the name of the worker and
each month deposits 8 percent of the worker's salary into the account. In principle, these
funds are mandated by law to earn a 3 percent real interest. In practice, the real annual
return has been far below this level (see A. Zini Junior 1992). These funds are available to
the worker only under certain circumstances: retirement, non-justified dismissal, total or
installment payments of debts to the National Housing Finance (BNH). In case of non-
justified dismissal the employer faces a fine which was raised by the new constitution from
10 percent of the value of the fund to 40 percent.4

4 The problems arising from the functioning of the FGTS are examined in details in a separate World Bank
study on labor market in Brazil (Report No 9693-BR).
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C. Financing of Social Insurance

13. Although this report does not deal with the health component of the Social
Security system, such a distinction is more difficult to follow for the financing. This is
because the social insurance institute acts as a collection agency for the entire system.
Furthermore there are no well defined revenue sharing arrangements. It was mentioned that
Social Security in Brazil works as a PAYG system in that current expenditures are financed
by current contributions. In Brazil these revenues are derived principally from social
security contributions and federal transfers. There are also additional resources derived from
interest income and fines. The distribution of revenues by source in 1988-94 is presented in
Table 1.3.

14. Social security's contributions: These contributions are comprised of payroll
taxes paid by employers and employees in the urban sector, and the tax on first time sales of
agricultural products. In 1993, contributions reached US$23.7 billion, or 85 percent of total
revenues. Payroll taxes account for 98 percent of all contributions; 70 percent is paid by the
employer and 28 percent by the employee (Table A2). The revenues generated by sales of
agricultural products are therefore very marginal (2 percent). Given the importance of
payroll taxes, a brief description of its functioning is provided. The tax base of payroll taxes
is wage income, including bonuses and supplements. As indicated earlier, although all
formal sector employees, domestic workers, employers, and self-employed are subject to
these taxes, only half of the active population participates. As can be seen from Table 1.4
payroll taxes are extremely high in Brazil. The total tax rate on payroll varies across wage
brackets and sectors between 38 percent and 45 percent, of which about 35 percent is levied
on the employer. There is a ceiling of 10 minimum salaries on employee contributions
which applies to about a quarter of the total tax liability. Self-employed persons generate a
minor proportion of total payroll tax revenue: their tax rates for Social Security (Previdencia
Social) are 25 percent below the rest. Tenured public servants are under a different regime
for social insurance. Their benefits are financed out of general revenues and paid directly by
Treasury. Tenured public servants, however, pay about 5 to 7 percent of their salaries as
contributions and are fully eligible for the health benefits of the social security.

15. Interest Income and Other Own Revenues: Interest income receipts vary with
the social security cash surplus and the interest rate on government securities. The social
security monthly surpluses are placed in a flow account at Banco do Brasil and earn an
interest rate equal to that on government securities. During the first eight months of 1994,
interest income generated US$3.8 billion or 15 percent of total revenues. As we shall see
later, this interest income tend to increase with the rate of inflation. The category "other"
own revenues, which accounted for US$319 million in 1993, comprises mainly revenues
from fines and rental income.

16. Federal Transfers: By law, the federal government is responsible for closing
the gap between social insurance benefit expenditures and revenues (Article 16). The federal
transfers can be separated into four categories: a tax on gross sales, a tax on profits, payment
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for civil servant pensions, and other transfers. The tax on gross sales (COFINS) is levied at
2 percent on gross sales of industrial and commercial enterprises. This tax, however, which
replaced FINSOCIAL, does not apply to the financial sector, non-profit organizations, sales
of agricultural products, and exports. COFINS generated US$152 million in 1993, roughly 1
percent of total revenues. The tax on profits is levied at 10 percent for industrial and
commercial firms, and 23 percent for entities of the financial sector. This tax on profit
generated US$520 million in 1993, or 1.5 percent of total revenues. The Government
transfers for the payment of federal workers' pensions are referred to as "Encargos
Previdenciarios da Uniao" (EPU). EPU transfers were very low in 1993 (US$75 million);
during the first eight months of 1994 they have already reached US$1.1 billion. The fourth
component of federal transfers ("other federal transfers") is made of earmarked shares on
lottery games and horse betting.

Table 1.3: Brazil: Evolution of Social Security Revenues by Category; 1988-94
(in US$ Million, Percentage of GDP, and Percentage of Total)

YEARS TOTAL OWN REVENUES FEDER TRANERS __ l

CONTRIBUTIONS INTEREST OTHER COFINS PROFIT EPU OTHER
INCOME TAX

1988 26,178 22,783 3,353 42 0 0 627 147
1989 13,524 22,514 928 82 270 92 464 1,245
1990 25,549 23,360 2,174 15 1,671 755 475 128
1991 22,299 20,982 1,038 279 1,390 461 401 626
1992 24,516 20,712 3,746 58 501 3 253 103
1993 25,947 23,708 1,920 319 152 520 75 960
1994* 25,700 19,927 3,808 224 135 540 1,064 25

1988 5.01 4.30 0.53 0.01 0.00 0.00 0.14 0.03
1989 5.37 4.55 0.18 0.01 0.16 0.03 0.12 0.51
1990 6.49 5.80 0.53 0.00 0.32 0.24 0.10 0.03
1991 5.80 5.15 0.22 0.14 0.30 0.07 0.10 0.18
1992 6.09 5.83 1.10 0.02 0.19 0.00 0.05 0.02
1993 4.86 4.37 0.20 0.05 0.07 0.07 0.00 0.34

1988 100.00 85.71 10.60 0.23 0.00 0.00 2.76 0.69
1989 100.00 81.20 3.35 0.19 3.03 0.62 2.20 9.41
1990 100.00 81.08 8.19 0.05 4.91 3.76 1.58 0.44
1991 100.00 82.66 3.74 2.37 5.12 1.28 1.65 3.17
1992 100.00 77.23 18.12 0.32 3.10 0.02 0.84 0.37
1993 100.00 84.86 4.13 1.01 1.42 1.47 0.04 7.07
1994* 100.00 77.54 14.82 0.87 0.53 2.10 4.14 0.10

Source: Ministry of Social Security

Note: Figures for 1994 correspond to the first 8 months. The term "social contributions" used in the Brazilian
social security law includes not only the contributions from own revenues but also COFINS and the tax on profit
(Article 11). EPU = "Encargos Previdenciarios da Uniao.



Table 1.4: Brazil: Payroll Tax Rates per Sector and Income Classes

F P A S OthorS Collected by IAPAS and Transterred

Sector Salary (1) Employer Workers (2) Primary INCRA & FGTS (3) (4) Share of
Range (in Employees Compensatio Subtotal Educ. Others * Subtotal TOTAL Employer

min. n # Salary (2) + (3) (4)-(1)
salaries) Tax

Industry Under 3 8.0 20 2.0 30.0 2.5 2.7 8.0 13.2 43.2 35.2
Land Transportation +3 to 5 9.0 20 2.0 31.0 2.5 2.7 8.0 13.2 44.2 35.2
& Above 5 10.0 20 2.0 32.0 2.5 2.7 8.0 13.2 45.2 35.2
Telecommunication

Commerce and Under 3 8.0 20 2.0 32.5 2.5 2.7 8.0 13.2 43.2 35.2
Services +3 to 5 9.0 20 2.0 33.5 2.5 2.7 8.0 13.2 44.2 35.2

Above 5 10.0 20 2.0 34.5 2.5 2.7 8.0 13.2 45.2 35.2

Agro-Industry Under 3 8.0 20 2.0 30.0 2.5 5.2 8.0 13.2 43.2 35.2
+3 to 5 9.0 20 2.0 31.0 2.5 5.2 8.0 13.2 44.2 35.2
Above 5 10.0 20 2.0 32.0 2.5 5.2 8.0 13.2 45.2 35.2

Maritime, Fishing & Under 3 8.0 20 2.0 30.0 2.5 5.2 8.0 13.2 43.2 35.2
Ports t3 to 5 9.0 20 2.0 31.0 2.5 5.2 8.0 13.2 44.2 53.2

Above 5 10.0 20 2.0 32.0 2.5 5.2 8.0 13.2 45.2 35.2

Air Transportation Under 3 8.0 20 2.0 30.0 2.5 2.7 8.0 13.2 43.2 35.2
(including Aircraft +3 to 5 9.0 20 2.0 31.0 2.5 2.7 8.0 13.2 44.2 35.2
Manufacturing and Above 5 10.0 20 2.0 32.0 2.5 2.7 8.0 13.2 45.2 35.2
Parts)

Communication and Under 3 8.0 20 2.0 30.0 2.5 1.7 8.0 12.2 42.2 34.2
Culture +3 to 5 9.0 20 2.0 31.0 2.5 1.7 8.0 12.2 43.3 34.2

Above 5 10.0 20 2.0 32.0 2.5 1.7 8.0 12.2 44.2 34.2

Education Under 3 8.0 20 2.0 30.0 2.5 1.7 8.0 9.7 39.7 31.7
t3 to 5 9.0 20 2.0 31.0 2.5 1.7 8.0 9.7 40.7 31.7
Above 5 10.0 20 2.0 32.0 2.5 1.7 8.0 9.7 41.7 31.7

Private Registries Under 3 8.0 20 2.0 30.0 2.5 - 8.0 10.5 40.5 32.5
+3 to 5 9.0 20 2.0 31.0 2.5 8.0 10.5 41.5 32.5
Above 5 10.0 20 2.0 32.0 2.5 8.0 10.5 42.5 32.5

Source: World Bank (1990) Report No. 8147-BR

Notes: The Table does not show an exhaustive list of sectors.
This includes SENAI, SESI, SENAC, SEDC, INCRA, ESPECIAL, DPC and Air Transport Fund

# This is an estimated average rate.
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D. Preliminary Assessment5

Social Security in Latin America

17. Brazil was one of the first countries in Latin America to have established a
social security system. All the pioneer countries ran into serious financial difficulty in
the early 1980s as their systems approached maturation.6 A notable exception is Chile,
thanks to the bold reforms introduced in 1981. In 1979, only three countries in Latin
America were running a deficit in their social security system, by 1983 the figure
increased to eight. A comparison of social security systems in 30 countries in Latin
America and the Caribbean is provided in Table 1.5. In 1983, social security
expenditures relative to GDP in Brazil (5.6 percent), were above the regions's average
(3.7 percent) but below that of the other three pioneer countries. Expenditures in
Uruguay, for instance, were almost twice as high. It should be noted, however, that
Brazil's population is younger than that of the remaining pioneer countries: the proportion
of its population over 64 years old is 4.4 percent compared to 11.4 percent for Uruguay.
Payroll taxes in Brazil are 9 percentage points higher than the region's average. Only
three countries have higher tax rates: Argentina, Costa Rica, and Uruguay. The figure
for Brazil, however, does not include payroll taxes which are earmarked to special funds.
If these components were included, the rate would exceed 45 percent and become the
second highest in the sample. Such penalty on the use of labor is the natural outcome of
the generosity of the system: Brazil has the highest Old-Age replacement rate of the
region.

Benefits: Structure and Eligibility

18. There are at least three major problems with the functioning of social
insurance programs in Brazil. First, the level of benefits is too high and not sufficiently
linked to contributions. As mentioned above, Brazil's replacement rate is high compared
to other Latin American countries. In addition, it has been shown that sick pay is even
more generous in Brazil than in OECD countries (IMF 1992b). Furthermore, the
minimum benefit, which is set at one minimum wage, is high relative to the average
wage: about 20 percent (1992). Second, the waiting period of five years for most
retirement programs is too low. Although a law envisages raising it to 15 years by the
year 2012, from an actuarial standpoint, this will still be insufficient, in particular for the
Old-Age program (see Chapter II). Third, the fact that the average wage for benefits is
based only on the last 36 monthly contributions adds to the labor market distortions

5 This is a preliminary assessment because the equity and solvency dimensions are treated in the following
chapters. As a result, a more detailed discussion is presented in Chapter IV, under the "Reform Agenda"
section.

6 Pioneer countries include Brazil, Chile, Uruguay, Argentina, and Cuba.
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induced by payroll taxation, creates a fertile ground for evasion, and induces a bias in
favor of white collar workers with steeper income earning profiles.

Incidence of Taxation

19. The many different taxes used to finance social security contribute to the
complexity of the Brazilian tax system by adding to the proliferation of taxes: today,
there are 22 different federal and state taxes of which 4 finance social security.7

20. Payroll taxes: These taxes in Brazil are high not only in the Latin
American context, but also compared to industrialized countries. This can be seen in
Table 1.6, which compares the top payroll tax in Brazil to that of OECD countries.
Brazil's rate is five percentage points above the OECD average. This creates a powerful
incentive against formal employment. The share of formal employment has fallen from
57 percent in 1989 to 50 percent in 1993 (Barros and Camargo, 1992). Two important
empirical findings, documented in Chapter III of this report, highlight the overtaxing of
labor. First of all, there is a negative elasticity between the social security revenues from
contributions and the level of payroll taxation. This captures evasion from the formal
sector. Second, the probability of contributing to social security is found to be negatively
related to the level of payroll taxation. This is true for both genders and across different
age brackets.

21. Other Taxes: In addition to payroll, the social security system relies on
two other tax bases. Gross sales are subject to a cascading tax through COFINS and
PIS/PASEP, and corporate profits are subject to the social contribution tax. The
PIS/PASEP and COFINS exacerbate the distortions created by the state (ICMS) and
federal (IPI) value added taxes. The IPI and the ICMS have overlapping bases, are
levied at multiple rates, and create an implicit tax (i.e., cascading) through the use of
exemptions rather than zero rating. The distortions created by all indirect taxes,
including the one funding the social security, can be captured by examining the effective
tax rates by sector (Table 1.7). These effective rates include not only the statutory tax
rates but also the cascading and exemption effects. There is a great dispersion of
effective tax rates which vary from 105 percent for Other Industries to 5 percent for
Other Services. Although social security taxes account for only 8 percent of the total
effective tax, in relative terms they display the highest implicit tax effect. Indeed,
indirect taxes used for social security, though levied at low rates, entail a hidden burden
twice the statutory rate.

7 A World Bank report (11775-BR) estimates that there are about 60 taxes and levies. This large number
of taxes raises considerably the compliance cost for taxpayers. A comparative study of the garnent
industry revealed that this cost is about four times higher in Brazil than in Chile (Stone, Levy, and Paredes
1992).
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22. The second tax base funding the Social Security system is corporate profits. The
Social contribution tax, which is levied at 10-23 percent on profits, is one of the five taxes levied on
that base.8 The cumulative tax rate on profits exceeds 42 percent, of which one-fifth is attributed to
social security. Most Latin American countries have marginal rates in the neighborhood of 30
percent.

Table 1.5: A Comparison of Social Security Systems in Latin America the Caribbean

COUNTRIES EXPEND REVEN PAYROLL DEPEND POPULATION REPLACEMENT
(% GDP) (% GDP) TAX RATE OVER 64 Y RATE

(%) (% OF TOTAL) (OLD AGE)
(1983) (1983) (1987-88) (1980) (1989) (1985)

Antigua-Barbuda 1.0 3.3 NA NA NA NA
Argentina (1944) 7.3 7.5 47.0 0.32 9 70
Bahamas 1.1 2.8 8.8 NA NA 40
Barbados 3.7 6.2 17.3 NA NA 50
Belize 1.6 2.1 NA NA NA NA
Bolivia 2.1 2.7 20.0 0.33 3.2 30
Brazil (1923) 5.6 5.4 28.7 0.18 4.4 75
Chile (1924) 14.3 16.7 25.4 0.46 5.9 50
Colombia 2.2 1.8 21.5 0.05 4.2 45
Costa Rica (1941) 6.3 9.2 32.7 0.06 NA 55
Cuba (1921) 11.5 11.5 10.0 0.21 NA 50
Dominica 1.0 3.4 NA NA NA NA
Dominican Rep NA NA 12.0 NA NA 40
Ecuador 3.7 3.6 24.5 0.15 3.6 44
El Salvador 1.8 1.8 12.3 0.08 3.2 40
Grenada 2.0 1.6 NA NA NA NA
Guatemala 1.0 1.4 14.5 0.06 2.8 40
Guyana 1.8 8.5 12.0 NA NA NA
Honduras 0.9 1.3 10.5 0.02 3.3 40
Jamaica 1.7 2.4 5.0 NA NA NA
Mexico 2.8 2.0 17.2 0.08 3.6 35
Nicaragua 1.1 2.1 15.00 0.08 NA 40
Panama 7.7 9.9 21.10 0.12 4.7 60
Paraguay NA NA 26.00 0.07 3.5 42
Peru 2.1 2.0 22.00 0.09 3.5 50
St. Lucia 0.6 1.8 NA NA NA NA
Suriname 4.6 1.4 NA NA NA NA
Trinidad-Tobago 2.4 2.5 8.40 NA 5.7 NA
Uruguay (1928) 10.8 8.8 39.50 0.65 11.4 60
Venezuela 1.5 1.8 12.00 0.06 3.6 30

REGION AVERAGE 3.7 4.5 19.30 0.17 4.73 46.71

Source: M. Lago (1990), World Development Report 1991, and Staff Estimates.

Note: For pioneer countries, the year of inception of social security is shown in parenthesis.

8 The other four taxes are: the ordinary corporate income tax of 30 percent (25 percent for agriculture); a
10 percent surtax on profits above a threshold level; an 8 percent withholding tax; and a state tax of up
to 5 percent.
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Table 1.6: Selected Countries: Top Marginal Rates of Payroll Taxation (1989)
(in percent)

Country Employee Employer Total

Brazil 10.0 35.2 45.2

OECD Average 11.9 28.4 40.3

Austria 16.0 24.2 40.2
Belgium 12.1 34.4 46.5
France 16.0 37.0 53.0
Germany 34.8 36.2 71.0
Greece 9.0 18.0 27.0
Ireland 7.8 14.0 21.8
Italy 8.3 55.8 64.1
Netherlands 16.2 21.9 38.1
New Zealand - 11.0 11.0
Portugal 11.0 45.5 56.5
Spain 5.9 47.2 53.1
United Kingdom 9.0 10.2 19.5
United States 8.8 13.8 22.6

Source: IMP (1992)



- 15 -

Table 1.7: Brazil: Sectoral Effective Tax Rates under the 1989 Tax System

FEDERAL STATE VAT MUNICIPAL SOCIAL TOTAL
TAX SECURITY

(IPI) (ICMS) (ISS) (PIS/PASEP/FINS

ECONOMIC ACTIVITY

Agriculture.Livest./Fisher. 1.4 21.8 0.1 2.7 26.0
Minerals/Oil Extraction 1.4 23.2 0.2 2.3 27.1
Metals, Non-metals and Steel 10.3 23.2 0.2 3.7 37.3
Machinery & Equipment 9.9 23.4 0.2 3.5 36.9
Automotive & Electronics 13.4 23.4 0.2 3.8 49.8
Timber, Paper & Editorial 11.2 23.6 0.2 3.3 38.4
Chemicals & Derivatives 18.3 24.0 0.2 4.3 46.8
Textiles, Clothing & Shoes 3.4 23.2 0.2 3.8 30.7
Food 2.4 22.9 0.2 3.7 29.1
Other Industry Alcohol 78.9 23.4 0.2 3.0 105.5
Electricity 1.2 23.6 0.1 0.5 25.4
Transport & Communications 2.2 22.8 0.2 1.2 26.3
Construction 2.9 1.3 6.9 0.9 12.1
Commercial Services 3.4 23.4 0.2 1.2 28.2
Other Services 0.7 0.5 3.5 0.5 5.2

Unweighted Average 8.7 19.6 0.9 2.9 34.4

Weighted Average * 4.3 12.3 2.2 1.7 20.4

Standard Deviation 13.0 8.4 2.0 1.4 17.2

Coefficient of Variation 302 68.29 90.96 82.35 54.31

Implicit Tax Effect 2.3 1.8 0.6 1.2 5.7

Statutory Rate 2.0 10.5 1.5 0.6 14.7

Implicit/Statutory 1.09 0.15 0.42 2.11 0.38

Source: World Bank Report No. 8147-BR

Note: (*) for each tax, the average is weighted by the share of each sector in the economy.

lmpact of Constitutional Changes

23. Changes in the 1988 constitution have had profound implications on
Brazil's public finances. In general the federal government's fiscal posture has been
adversely affected on both the revenue and the expenditure side. Federal receipts have
been altered because of changes in tax assignments as well as revenue sharing. Activities
previously under the federal Government tax net were shifted to the state value added tax
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(ICMS).9 In addition, the proportion of receipts from the federal value added tax (IPI)
and income taxes to be transferred to states and municipalities was raised. It is estimated
that these changes have led to a revenue loss for the federal government of about 1.2
percent of GDP. One must keep in mind that the federal Government is required to
finance not only the social security administrative cost but also its deficits. It is in the
context of a shrinking tax base that the expanded commitments of the social insurance
must be assessed. These commitments increased sharply following the creation of new
benefits and in some cases the introduction of more favorable criteria for granting old
benefits. For instance, the minimum was doubled and the retirement age in the rural
sector reduced by 5 years.

24. The laws to enact the 1988 constitution were put into place in 1991. The
extent to which this altered the flow of benefits is captured in Table 1.8, which compares
the level and growth of beneficiaries before and after the new laws. One can see that in
1985-91, the flow of new benefits declined on average by 3 percent. This decline took
place mainly in compensation benefits, public servant benefits, and destitute benefits.
Even among retirement benefits, the disability benefit fell by 2.3 percent. In sharp
contrast, in 1992 the flow of benefits increased by an unprecedented 34 percent. The
most important increase is attributed to the Old-Age program. This is hardly surprising
considering that most rural retirees are under this program and the retirement age for
them was reduced by five years. As a result, the proportion of Old-Age retirees, which
averaged 21 percent in 1985-91 jumped to 57 percent in 1992. We show in the following
Chapter that the combination of a relatively low retirement age and very short waiting
period make the Old-Age program far more costly than it appears. This is corroborated
by the financial projections shown in Chapter IV.

9 For example, communication services tax and energy tax.
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Table 1.8: Brazil: The Flow of Benefits After the Constitutional Changes: New Recipients
(in thousands)

PROGRAMS PRE-CONSTITUTION POST-CONSTITUTION
(1985-1991) (1992)

LEVEL GROWTH % LEVEL GROWTH %

214 1.32 808 249
(45) (7.31) (458) (706)

1. Old-Age 86 9.85 222 87.14
-Younger than 65 116 -2.34 64 -39.20

2. Length of Service 206 1.81 239 10.10
3. Disability 89 -7.82 62 -13.53
4 Survivor 33 0.99 8 -74.07
5. Destitute 8598 -5.30 611 -15.07
6. Bonus for Work -74.07
7. Compensation

Total Flow 1611 -2.92 2016 34.28

Source: Estimnates based on DATAPREV figures.
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E. Summary of Findings

25. The social insurance system in Brazil can be characterized as a defined
benefit an unfunded system. Today about half of the labor force, which is comprised of
60 million people, contributes to the system and there are 13.5 million recipients of
various insurance benefits. The degree of participation is an increasing function of
income; it is estimated that 84 percent of workers earning more than 10 minimum wages
contribute to the social security system or other subnational systems against 25 percent
for those earning less than I minimum wage. This Chapter has highlighted a number
weaknesses in the Brazilian social insurance system. First, the lack of central record
keeping opens the system to abuse as there is no cross checking to ensure that the worker
has contributed. Second, the level of benefits is too high and not sufficiently linked to
contributions. Brazil has replacement rates that are very high by international standards.
Third, the waiting period that prevailed until 1992 for most retirement programs was
extremely low (5 years). Although the new law mandates a gradual increase to 15 by the
year 2012, this is still too low, particularly for the Old-Age plan. Fourth, the fact that
the average wage for benefits is based only on the last 36 monthly contributions adds to
labor market distortions induced by payroll taxation, creates a fertile ground for evasion,
and induces a bias in favor of white collar workers with steeper income earnings profiles.
A fifth, drawback is that the 4 taxes that finance the social security system add to the
complexity and distortions of the tax system. Indeed, indirect taxes used for social
security though levied at low rates, entail a hidden burden twice the statutory rate. Sixth,
the 1988 Constitution has increased tremendously the social insurance's cost by granting
preferential eligibility rules to women and rural workers, and doubling the minimum
benefit. The next Chapter deals with equity by examining how different socioeconomic
groups and programs are affected by the combination of social insurance rules and
mortality effects.



CHAPTER 2

EQUITY DIMENSIONS OF THE BRAZILIAN SOCIAL INSURANCE SYSTEM

A. Introduction

26. There are two recurrent concerns that emerge in any discussion of the
Brazilian social insurance system: solvency and equity. In this Chapter the latter issue is
addressed. The importance of understanding the equity implications of the Brazilian
social insurance lies in the fact that government intervention in pensions systems is often
justified on the grounds of egalitarian redistribution."0 Indeed, pay-as-you-go (PAYG)
social insurance systems, such as that of Brazil, are generally designed to act as
distributive schemes that facilitate the transfer of resources from younger to older, and
richer to poorer individuals. Another rationale for examining equity issues is that a
comparison of the benefits given by various programs to different groups can reveal some
hidden problems with the design of a social insurance scheme.

27. The analysis of the distributive effect of these systems can be approached
from several viewpoints. If the system is considered part of the general tax and transfer
governmental program, then one should look into its effects in a given period. Instead, if
the system is considered as a compulsory savings scheme with a distributive side, then
one must look into the distributive effect from a lifetime perspective. This last approach
is used in this study, where the system's annual rates of return are calculated assuming
that the rules were to stay unchanged during a generation's lifetime, and compared across
retirement programs and socio-economic groups. The empirical findings in this Chapter
indeed confirm that the Brazilian social insurance system is not neutral with respect to
income, gender, and geographical location. The rest of the Chapter is organized as
follows: Section B presents the scope of the analysis and its methodology. The results
are discussed in Section C and summary of findings appears in Section D.

B. Scope and Methodology

The Choice of Four Urban Programs

28. As shown in the previous Chapter, the Brazilian social insurance system
offers as many as 88 different kinds of benefits ranging from a pay-as-you-go retirement
scheme to several types of short and long term disability benefits. The equity analysis is
confined to urban programs directly linked to the replacement of labor earnings after
retirement. In other words, all types of disability benefits, benefits granted under social
welfare policies (that is, benefits not requiring previous contributions to qualify) and rural
benefits are not considered. The rural program was excluded from the analysis because,
for all intents and purposes, it can be considered as a social assistance scheme. This
argument is quite easy to defend, considering that rural retirees, though accounting for 35

10 See Valdes-Prieto (1993)
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percent of total retirees and receiving 13 percent of the total value of benefits, contribute
less than 2.5 percent of total contributions (1989). Thus, the analysis will focus on the
following four specific programs known as Old Age Retirement, Length of Service
Retirement, Special Retirement, and Bonus for Continued Work Benefits. These four
categories, which include 19 benefit types that could be considered part of PAYG scheme
are described in detail in the preceding Chapter. It is worth mentioning that a limitation
of the analysis presented below is that it does not take into account disability retirement,
which accounted for roughly 6 percent of new retirement benefits (1992).

29. The rates of return a social security system offers to its affiliates are
determined by five factors that can, directly or indirectly, be incorporated into the model.
These are: (1) the age of entrance in the labor force; (2) the age at retirement; (3) the age
at death; (4) the rule used to determine contributions; (5) the rule used to determine
benefits; and (6) the earning profile. Individuals displaying similar characteristics for all
six categories will be subject to a similar rate of return. Social insurance legislation is
rarely neutral, in the sense that systems' rules are purposely designed to generate
differences in rates of return, producing income transfers between social groups. This is
true for almost any system in the world, including traditional PAYG models, as the U.S.
case, or systems strongly based on private capitalization, as the Chilean case.

30. It is worth highlighting the key similarities as well as the differences
between the four selected programs. All of them require identical contribution taxes,
although the minimum number of contributions required to qualify varies. As mentioned
in the preceding Chapter the required number of years was raised in 1992. The analysis
that follows will try to take into account the situation prevailing prior to the change as
well as the target contemplated by the new law. As far as contributions are considered,
there is a progressive tax schedule with a ceiling on contributions of 10 minimum wages
(see Table 1.4, Chapter 1).

31. The formula used to calculate benefits is different for each program. In all
cases, benefit calculations are based on a "salary of benefit", which is defined as the
average of the last 36 monthly wages, indexed for inflation. The actual benefit is a
percentage of this amount, depending on the program and number of years of service.
Finally, age at retirement is a critical variable in Brazil's system, since the most
important difference between the programs is the age at which individuals are allowed to
retire.

32. The current social security system in Brazil is the result of a complex
process of successive modifications of a 1960 law. Following the 1988 constitution,
several changes have been introduced to the system beginning in 1991. While most of
them were effective immediately, some provisions (mostly those affecting the minimum
number of years in service) were designed to be introduced gradually. As a consequence,
this report analyzes the system as it was working in December 1992, though one of the
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alternative retirement programs considered adopts the new minimum length of service,
which will be fully enforced beginning in the year 2012.

33. Based on these four benefit programs, the rates of return received by
different socioeconomic groups were estimated, assuming alternative labor force
participation histories. As a result, eight alternative "programs" where analyzed:

(i) Individuals with 5 years of contributions retiring under the Old Age
program. As of December 1992, 5 years is the minimum number of
contributions required for eligibility;

(ii) Individuals with 12 years of contributions retiring under the Old Age
program. The number 12 is the estimated average time of service of
Old-Age retirees in December 1992 (see Castro et al., 1993);

(iii) Individuals with 15 years of contributions retiring under the Old Age
program. According to a 1991 law, 15 years of contributions is the
minimum required to qualify, to be fully effective as of the year
2012;

(iv) Individuals with 45 (males) or 40 (females) years of contributions
retiring under the Old Age program. These total contributions would
be the maximum possible assuming individuals enter the labor force
at age 20 and retire when reaching the minimum retirement age;

(v) Individuals with 30 (males) or 25 (females) years of contributions
retiring under the Length of Service program. These are the
minimum contributions necessary to qualify for this program. All
individuals are assumed to enter the labor force at age 20 and,
consequently, retire at ages 50 and 45;

(vi) Individuals with 35 (males) or 30 (females) years of contributions
retiring under the Length of Service program. This is similar to the
previous program, but now retirement benefits are 100 percent of
"salary of benefit" and ages at retirement are 55 and 50 years for
males and females respectively;

(vii) Individuals with 40 (males) or 35 (females) years of contributions
retiring under the Length of service program, and receiving the
Permanence in Service bonus for 5 years. These individuals receive
the maximum benefit (100 percent) of the "salary of benefit" and the
bonus for continued work during 5 years. All individuals are assumed
to enter the labor force at age 20 and, consequently, retire at ages 60
and 55; and
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(viii) Individuals with 25 years of service retiring under the Special
Retirement program. While some individuals may qualify to retire
with as little as 15 years of time in service, more than 97 percent of
individuals retired under this program had 25 or more years of
service in December 1992 (Campos et al. 1993).

Methodology

34. The analytical framework and the data used are fully described in
Appendix 2. 1. The methodology basically includes three steps. The first one involves
estimating earning profiles for 60 socioeconomic groups. These estimates are based on
the 1988 household surveys (PNAD). Second, the surviving probabilities are estimated
for six regions, four income groups, and both genders. These estimates are obtained by
combining the World Bank data on surviving probabilities by sex and age with estimates
of life expectancy at birth by region and income. Third, the estimated income profiles
and survival probabilities are combined to obtain the rates of returns of retirement plans
for specific groups. This methodology enables the computation of 5,536 different rates
of return. These returns are derived under the assumption that benefits are fully indexed.
As we shall see in Chapter III, inflation reduces the effective replacement rates hence the
rates of return. Of course, taking into account inflation would not change the ranking of
the relative cost across programs or socioeconomic groups. Furthermore, from a policy
standpoint, the promises embodied in the returns under full indexation of benefits provide
the relevant information for a long term assessment of the system. These returns are
therefore discussed in the next section.

C. Results

35. To analyze the huge amount of information, the three different
dimensions will be analyzed independently before focusing on selected cases. Whenever
relevant, the differences attributed to the social insurance rules are distinguished from
those arising because of mortality differentials.

Rates of Return by Program

36. The rates of return of all previously described programs are shown in
Table 2. 1. This Table also includes a column called "Benefit Multiplier". The
coefficients in that column indicate by how much the salary benefit should be multiplied
in order for the associated rate of return to be equal to that of Old-Age retirees with 15
years of contribution. As a result, this benchmark program receives a coefficient of one.
Throughout the discussion the adjustment of this multiplier that would bring parity with
the benchmark should not be interpreted as a recommendation to increase the replacement
rate. As the analysis on sustainable replacement rates in Chapter IV and Appendix 4.1
shows, even after taking into account both the employer and employee contribution, the
actual replacement rates and associated rates of return are too high. This is to say that
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the multipliers are introduced to provide useful guidance to the policymaker in linking the
differences in rates of return to a policy instrument (the replacement rate).

37. The Old-Age program is the most generous, followed by the Special
Retirement and, finally, the Length of Service alternatives. The annual rates of return
offered by the Old-Age program are as high as 44 percent for those retiring with the
minimum number of contributions as of 1992. The returns offered to these individuals
are so high that, in order for individuals retiring under this provision to receive similar
rates than those retiring with 15 years of contributions, their salary benefits would have
to be reduced to about one eighth of their original value. This result implies that the
benefits granted to individuals retiring with five years of contributions are mostly a
matter of social welfare, in the sense that there is no actuarial justification for their
magnitude.

Table 2.1: Brazil: Annual Rates of Return by Type of Social Security Program

Program Annual Rate of 1 Benefit Multiplier
Return to IRR= 11.25%

Old Age with 5 years (Type I) 43.93% 0.16
Old Age with 12 years (Type II) 15.06% 0.64
| Old Age with lS years (Type III) TFT11.25% 1.00
Old Age with 40/45 years (Type IV) 2.86% 18.06
Length of service with 25/30 years (Type V) 7.60% 2.52
Length of service with 30/35 years (Type VI) 7.02% 3.37
Length of service with 35/40 years (Type VII) 5.46% 6.35
Special with 25 years (Type VIII) 11.03% 1.05

Source: Staff Estimates

38. Considering the situation of those retiring with the mean number of years in
service as of 1992 (that is, 12 years) one can see that the differences are still significant,
amounting to about three and a half percentage points compared to the benchmark. To
offset this gap, the salary benefit of the benchmark would have to rise by about 56
percent. On the other side, for an individual who started contributing when he or she
entered the labor force at age 20 and continues contributing without interruption until
retirement at age 60 or 65, the rate of return would amount to about 2.86 percent, a
value probably close to long-term market rates. Individuals retiring under special
conditions receive a high rate of return, but not as high as the best alternative under the
Old-Age program. In fact, the situation of those retired under special rules is very close
to that of those retiring under Old-Age with 15 years of contributions. Finally, the usual
claim that the Length of Service program is the only culprit for social insurance's
financial difficulties is proved wrong by the findings. The most beneficial alternative for
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retirement under this program offers rates of return that, though unsustainable, are clearly
lower than those offered by the Old-Age programs.

39. An important information that can be extracted from the differences in rate of
return is that the bonus and higher replacement rate granted to workers entitled to the
standard Length of Service program (25-30 years of service) but choose to delay their
retirement by 10 years are insufficient to compensate for the loss arising from such delay.
A worker choosing to opt for the 10-year delay would get a rate of return of 5.46 percent
compared with 7.6 percent without the delay. In short, rational workers who choose to
delay a Length of Service retirement do so because they are compelled to stay in the
labor market. The same applies to those who delay the retirement by 5 years. In this
case the rate of return would fall from 7.6 to 7 percent. Again linking these rates of
return differentials to the replacement rates reveals that the increase in replacement rate
by 30 percentage points (from 70 to 100) for the five-year delay (or, if considered with
respect to the benefit received, 42 percent) should be scaled up to about 74 percentage
points of the salary benefit, in order to equalize the rates of return of those retiring with
30 years in service and those retiring with 35 years. Again this is certainly not desirable
as the total replacement rate would be 144 percent (70 plus 74).

40. It is often argued that workers in the formal sector are compelled to contribute to
the social security throughout their active lifetime, while workers in the informal sector
have periods of formality in which they make contributions. Under, this hypothesis, the
results presented in Table 2.1 can be reformulated by assigning Old-Age benefits to
informal workers with "partial" formality and length of service to "permanent" formal
workers. Informal workers account for 11.9 percent of the sampled population and have
a different earning profile. A comparison of the returns available to both groups is
presented in Table 2.2.

41. Interestingly enough, we can see that such a strong assumption does not modify
significantly the rates of return or the benefit multipliers, indicating that formality in
employment is not a critical variable in this context. All results presented in Tables 2.1
and 2.2 show that Old Age programs offer better rates of return than Length of service
programs. In other words, the ranking of programs based on their rates of return is
invariant to the distribution of these programs on the basis of degree of formality.
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Table 2.2: Brazil: Annual Rates of Return by Social Security Program and Formality in
Employment

Program Annual Rate of Benefit Multiplier

Return to IRR= 12.62%

Informal Workers:
Old Age with 5 years (Type I) 1 45.22% 0.17
Old Age with 12 years (Type II) 7 16.54% 0.64
Old Age with 15 years (Type III) t 12.62% - 1.00
Old Age with 40/45 years (Type IV) T 3.36% 25.02

Formal Workers:
Length of service with 25/30 years (Type V) 8.41% 2.87
Length of service w/ 30/35 years (Type VI) 7.74%o 4.04
Length of service w/ 35/40 years (Type VII) 6.62% 6.78
Special with 25 years (Type VIII) 12.17% 1.11

Source: Staff Estimates

The Old-Age Length of Service Equivalence

42. From a policy standpoint, it is useful to determine the threshold level of years of
contribution beyond which the superior return of the Old-Age program over the length of
service is reversed. This can be seen in Figure 2.1 depicting the returns for both
programs under different years of contribution for Old-Age. Clearly, this program offers
better returns to those retiring with less than 17 years of contributions. Instead, among
those who contributed more than 17 years, Length of Service is a better option. Because
the minimum number of years of contributions to retire under Length of service
provisions is 30, the effect of these differences is that most individuals retiring under
Old-Age receive better returns than those retiring under Length of Service. Only those
who contribute more than 17 but less than 30 years find themselves forced to accept the
lower returns generated by the Old-Age program. This group is rather small: less than 15
percent of the total Old-Age retirees (December 1992) .

11 See Caldas de Castro et al., 1993.
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Figure 2.1

Rates of Return from Old Age Program by
number of years of contributions, compared to

Rate of Return of Time in Service Program
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Source: Staff Estimates

The Impact of Inflation on Rates of Return

43. We pointed out at the beginning of this Chapter that because benefits are not fully
indexed to inflation, the returns promised by the different programs are scaled back. The
methodology for deriving the inflation adjusted rates of return is explained in Appendix
2.3 and a full treatment of how inflation affects the social insurance system's fiscal
accounts is provided in Chapter 111. The rates of return of all major retirement programs
are shown in Table 2.3 under various assumptions about the monthly inflation rate. As
expected the ranking of the programs is invariant to the inflation rate. More importantly,
even with a monthly inflation rate of 30 percent half of the programs examined offer a
double-digit annual return. The Old-Age program with 5 years of service remains the
most generous program with an inflation-adjusted return of 39 percent, compared with 44
percent under full indexation.
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Table 2.3: Brazil: Inflation-Adjusted Rates of Return

Erosion Level 0% 5% 10% 15% 20% 25%
Monthly Inflation Rate 0% 6% 12% 20% 30% 41%

Program Rate of Return

1. Old Age with 5 years 43.93% 43.29% 40.94% 40.28% 39.47% 38.48%

2. Old Age with 12 years 15.06% 14.60% 14.12% 13.61% 13.08 % 12.53%

3. Old Age with 15 years 11.25% 10.88% 10.50% 10.10% 9.68% 9.23%

4. Old Age with 45 years 2.86% 2.70% 2.53% 2.35% 2.16% 1.95%

5. Length of service with 25/30 years 7.60% 7.39% 7.16% 6.93% 6.68% 6.42%

6. Length of service with 30/35 years 7.02% 6.83% 6.63% 6.42% 6.20% 5.96%

7. Length of service with 35/40 years 5.46% 5.30% 5.12% 4.93% 4.74% 4.53%

8. Special with 25 years 11.03% 10.79% 10.54% 10.27% 9.99% 9.69%

Source: Staff Estimates (Appendix 2.3)

The Impact of Gender on Rates of Return

44. There are gender-specific differences in rates of return embedded in the

Brazilian social insurance system. These differences, which work in favor of women, are

the result of the conjunction of three factors: eligibility rule, life expectancy, and
contribution rate. First, current legislation consistently grants benefits under less

demanding requirements to females than males. Both Old Age, Length of service and
Permanence Bonus programs allow women to retire five years earlier than men. Even

under similar life expectancy, these rules allow women to receive benefits for a longer
period.

45. A second factor that favors women over men in the system is related to
mortality differentials. Female life expectancy has been shown to be higher than that of
males, across national populations. As a result, women can expect to survive longer than

men and receive benefit for a longer time. The combined effect of eligibility rules and
life expectancy can be better understood if we consider some figures. Based on World

Bank data, life expectancy at birth for females was close to 70, nearly 6 years higher
than the corresponding figure for males. This difference of about 9 percent does not
seem to be especially large, but if we consider, for example, the ages at retirement set

by the Old-Age provisions, then we see that women retiring at age 60 can expect to
survive (and receive benefits) for 19.3 years, while men will not survive more than 13
years after they retire at 65. In other words, the number of social security checks

received bv a female retiree is almost 50 percent higher than that of her average male
counterpart.
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46. The third factor has a direct origin in gender differences on wages existing
in Brazil. Barros et al. (1992) found that the gender gap in earning was as high as 70
percent during the 1980s. Because the system is designed to redistribute income through a
progressive contribution tax rate, a bigger proportion of women will be subject to the
lower tax bracket.

Table 2.4: Brazil: Annual Rates of Return by Gender and Mortality

i Gender Annual Rate of Retum| Difference Benefit
l ~~~~~~Without mortality I With Mortality 1Wt-ihu utpir

Old Age Progran (12 years of Contributions)

Males 13.02% 13.29% 0.27% 1.06

Females 16.71% 17.57% 0.86% 1.00

Diff. Females-Males 3.69% 4.28% 0.59%

Length of Service (25/30 years of Contributions)

Males 6.86% 6.98% 0.12% 1.13

Females 9.34% 9.55% 0.21% 1.00

Diff. Females-Males 2.48% 2.57% 0.09%

Source: Staff Estimates

Note: (*) This is the Benefit Multiplier necessary to make males' rates of return calculated with mortality differentials
equal to females' rates.

47. The rates of return by gender and their associated probability sets are
presented in Table 2.4 in a way that allows disentangling the effect of the system's rules
(that is, the age at retirement and progressive formula effects) and mortality differentials.
Differences in mortality aside, females' rates of return are clearly higher, regardless of
which program is considered. For the Old-Age program, women's rates are around 3
percentage points higher than males. Once mortality differences are rightly taken into
account, the corresponding gap widens by another half of a percentage point. The
gender-specific difference is very important; in order to eliminate them one would need
to increase males' replacement rate by about 40 percent in the case of the Old Age
Program and 20 percent in the case of the Length of Service program. Nevertheless, one
important aspect to remember when considering these data is that all figures refer to rates
of return and not absolute values. In other words. women receive higher rates of return.
but the resulting benefit level remains below that of males.
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Rates of Return by Region

48. The next socio-economic characteristic of interest in our data is geographic
location. Rates of return for six different regions in Brazil are estimated. Because this
variable represents an ecological dimension, it should be treated carefully. It is well
known that using ecological data (that is, assuming that regional differences are a
reflection of individual differences) can be misleading and produce paradoxical results,
especially if the internal differences in each region are important (Grushka, 1993). In the
case of Brazil, however, we believe that regional differences satisfactorily capture
differences at the individual level. In any case, this paper checks the differences against
the data available on the basis of income. The rates of return across regions are
presented in Table 2.5, including the effect of mortality differentials.

49. Clearly, the distributive mechanisms of the Brazilian social insurance
system per-se have little effect in terms of regional transfers. For both the Old-Age and
the Length of Service programs, the regional rates of return are almost identical when no
mortality differentials are considered. For instance, the Old-Age rate of return gap
between Rio de Janeiro and the Northeast is only 0.33 percentage points.

50. It is very interesting to consider the effect of mortality differentials.
Because the northeastern population exhibits higher mortality rates than the rest of the
country, its rates of return are strongly affected when we drop the "equal mortality"
assumption. Among those retiring under the Old Age program, the effect is such that the
difference in rates of return between Rio de Janeiro's inhabitants and those in the
Northeast changed from less than half percentage point to more than four percentage
points. This huge difference proves that, because of their high mortality, individuals
living in the Northeast are losing in the Social Security "game". in spite of being the
poorer group. because what they gain from progressive rules is more than offset by
mortality differences. By way of contrast, Rio de Janeiro and Sao Paulo's inhabitants
are the most favored by mortality differentials.

Rates of Return by Income Level

51. An assessment of returns across income brackets requires information
about lifetime income, or a satisfactory proxy for it. First, the number of minimum
wages that correspond to each group's salary of benefit were calculated, in order to
define a unit that can be compared across classes and individuals. Then, the population
was divided into four groups, corresponding to those with a salary of benefit of less than
2 minimum wages (group "1"), those with a salary of benefit between 2 and 3 minimum
wages (group "2"), those with salary of benefit between 3 and 4 minimum wages (group
"3") and those with salary of benefit of more than 4 minimum wages (group "4"). This
choice of stratification was based on the consideration that the available data on mortality
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differentials was organized in the same way. In addition, these four groups broadly
capture the four income quartiles of the sampled population."2

Table 2.5: Brazil: Annual Rates of Return by Region and Mortality

Annual Rate of Return Difference
Region J Without Mortality With Mortality With-Without

Differentials I Differentials Differential
Old Age Program (12 years of Contributions)

Rio de Janeiro 15.51 % 16.24% 0.73%

Sao Paulo 13.38% 14.84% 0.46%

South 14.99% 15.77% 0.78%

East 15.35% 15.71 % 0.36%

Northeast 15.18% 12.18% -3.00%

Frontier 15.01 % 14.87% -0.14%

Diff. Rio de Janeiro-Northeast 0.33% 4.06% 3.73%,

Length of Service (25/30 years of Contributions)
Rio de Janeiro 7.87% 8.08% 0.21 %

Sao Paulo 7.14% 7.59% 0.45%

South 7.45% 7.64% 0.19%

East 7.91% 7.90% -0.01 %

Northeast 8.00% 7.04% -0.96%

Frontier 6.96% 6.93% -0.03%

Diff. Rio de Janeiro-Northeast -0.13% 1.04% 1.17%

Source: Staff Estimates

52. The resulting rates of return are presented in Table 2.6, for those retiring
under Old-Age with 12 years of contributions and those retiring under Length of Service
with 25/30 years of service. When mortality differentials are ignored, the differences in
return between the two extreme income brackets point to a very progressive system: the
gap in favor of the lowest income group is 4.5 percentage point for the Old-Age program
and 2.1 percentage points for the Length of Service program.

12 They represent 23.6%, 37.5%, 15.4%, and 23.5% of the total sampled population.
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Table 2.6: Brazil: Annual Rates of Return by Income and Mortality

Annual Rate of Return Difference With-

WithoutIncome Group Without Mortality With M ortality Differentials

Old Age Program (12 years of Contributions)

1 (< 2 Min.Wages) 16.50% 15.64% -0.86%

2 (2-3 Min. Wages) 16.28% 16.44% 0.16%

3 (3-4 Min. Wages) 14.74% 15.40% 0.66%

| 4 ( > 4 Min. Wages) 11.97% 13.55% 1.58%

Diff. groups 14 4.53% 2.09% 2.45%

Length of Service (25/30 years of Contributions

I (< 2 Min. Wages) 8.68% 8.29% -0.39%

2 (2-3 Min. Wages) 8.23% 8.18% -0.05%

3 (34 Min. Wages) 7.35% 7.54% 0.19%

4 > 4 Min. Wages) 6.57% 7.06% 0.49%

Diff. groups 14 2.11% 1.23% 0.8%

Source: Staff Estimates

53. The effect of mortality differentials is particularly significant in this
dimension, since the differences in rates of return are reduced by about 50 percent. The
magnitude of this effect is better gauged by focusing on increases in the benefit of the
highest income group that would equalize the rates of return between the two extreme
groups. If mortality were identical for all groups, parity would call for a 70 percent
increase in the benefit level of the richest group. Instead, if mortality differentials are
rightly taken into account, the progressiveness of the system is greatly reduced, though
not eliminated. In this case restoring parity would require a 25 percent increase for the
Old-Age program and a 19 percent increase for Length of Service program.

54. To some extent, the differences in rate of return across income reflect the
gender effect discussed earlier. In order to separate these effects, the returns across
income brackets for males only are shown in Table 2.7 under the Old Age program with
12 years of contributions and the Length of Service program with 30 years of
contributions. In order to simplify the presentation, only the two extreme income groups
are considered. When mortality differentials are set aside, the system appears
progressive: the gap in favor of the lowest income group is 3.4 percent for Old-Age and
0.6 percent for Length of Service. But if mortality differences across income groups are
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recognized, then the system becomes regressive. An assessment of the magnitude of the
gap can be obtained by focusing on the hypothetical increase in the benefit level that
would compensate for mortality differentials and ensure parity across income groups.
Considering the two extreme income groups, such parity would require raising the lower-
income group's benefits by as much as 35 percent. This result is consistent across all
programs considered, and is a direct result of the large mortality differentials found
among Brazilian males.

Differences for Specific Groups

55. In some cases, it is worth focusing on selected groups that cut across the
socioeconomic characteristics examined earlier (see Appendix 2.1 for a description of the
overall sample). The rates of return of three selected groups, which are of potential
interest to the policymaker, are presented in Table 2.8.

56. Group I was selected because it represents the largest proportion of the
sampled population: almost 13 percent of our population has formal employment, is male,
resides in the Sao Paulo region and would receive a salary of benefit equivalent to more
than four minimum wages. These individuals receive rates of return that appear to be
slightly under those received by the whole population on average, if we assume no
mortality differentials exist. However, once mortality differentials are taken into account,
this group ends up receiving rates of return that are somewhat higher than average.

57. Group II is formed by female civil servants who reside in the Eastern
region and earn enough to have a salary of benefit that lies between 3 and 4 minimum
wages. Because of their low mortality and earnings profile, they receive the highest rates
of return in the system among our 60 groups. Finally, Group III is formed by male
employers that live in the Northeast region and earn enough to have a salary of benefit
that is more than 4 minimum wages. Because of their high contribution tax rate and their
higher mortality, they are the group that receives the lowest rate of return in our sample.
The results for groups II and III are generally consistent across all eight retirement
programs examined. In each of them, Group II receives the highest returns, while Group
III is among the five groups receiving the lowest rate.
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Table 2.7: Brazil: Annual Rates of Return by Income
and Mortality for Males

Annual Rate of Return Difference With
vs. Without

Income Group Without With Differentials
Mortalitv Mortalitv

Old Age Program (12 years of Contributions)

1 (< 2 Min. Wages) 15.44% 11.15% -4.29%

4 (> 4 Min. Wages) 12.04% 13.57%o 1.53%

Diff. Groups 1-4 3.40% -2.42% -5.82%

Length of service (30 years of Contributions)

1 (< 2 Min. Wages) 7.20% 5.94% -1.26%

4 (> 4 Min. Wages) 6.59% 7.07% 0.48%

Diff. Groups 1-4 0.61% -1.13% -1.74%

Source: Staff Estimates

Table 2.8: Brazil: Annual Rates of Return for Specific Groups by Mortality

Annual Rate of Return Difference
Group Without With With vs.

Mortality Mortality Without
Differentials Differentials Differentials

Old Age Program (12 years of Contributions)

Group 1: Formal Workers, Males, residing 13.53 % 15.21% 1.68%
in Sao Paulo with income="4"

Group II: Civil Servants, Females, residing 18.89% 20.18% 1.30%
in the East with income="3"

Group III: Employers, Males, residing in the 7.46% 5.81% -1.65%
Northeast with income= "4"

Length of Service (30 years of Contributions)
Group I: FormalWorkers, Males, residing 7.55% 8.06% 0.51%

in S5o Paulo with income= "4" l

Group II: Civil Servants, Females, residing 10.29% 10.66% 0.37%
in the East with income="3" l l

Group III: Employers, Males, residing in the 4.86% 4.40% -0.47%
Northeast with income="4"

Source: Staff Estimates
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D. Snmmary of Findings

58. This Chapter has highlighted a number of issues regarding equity
implications of the main urban retirement programs. A somewhat surprising result is that
the Old-Age program offers higher rates of return than the standard Length of Service
program (25-30 years of service). Essentially this arises because Old-Age retirees, on
average, contribute for only 12 years whereas parity with the Length of Service would
have required 17 years of contribution. This highlights the need to have a comprehensive
approach to the social insurance problems rather than focus on a few ill-designed
programs. It is also found that mortality differentials have an impact on the returns
granted to different groups. These differences significantly reinforce the impact of the
preferential eligibility rules granted to women. As such, the rationale for maintaining
these rules should be questioned. Among males, mortality differentials have an important
regressive effect with respect to income. As far as regions are concerned poorer regions
tend to display lower returns. It should be emphasized that social insurance systems
should not be designed to compensate for mortality differentials. The main message is
that retirement rates of return in Brazil display variabilities that are induced by system
rules without good socioeconomic justification. We show in Chapter IV that the
replacement rates that generate these rates of return are clearly not sustainable. This
confirms the observation made in the earlier Chapter regarding the generosity of the
system. 13

59. The next Chapter shifts the focus away from the microeconomic approach
adopted in this Chapter and studies the linkages between key macroeconomic variables,
tax policy, and the overall solvency of the Brazilian social insurance system. Such study
reveals the extent to which the weaknesses of the Brazilian social insurance system go
beyond the urban retirement programs examined in this Chapter, and have far reaching
implications for the stabilization process.

13 See Appendix 4.1 for a full discussion of sustainable replacement rates under alternative budget
constraints and assumptions about real wage growth and interest rate.



CHAPTER 3

SOCIAL INSURANCE SYSTEM: MACROECONOMICS, TAX POLICY,
AND SOLVENCY ISSUES

A. Introduction

60. This Chapter is organized around three issues. First, the extreme
vulnerability of the social security system's fiscal position to changes in the
macroeconomic environment and the adverse impact of payroll taxes are highlighted
through econometric analysis (Section B). In the context of Brazil today, these changes
are far more important than pure demographic factors. Second, estimates on evasion
from payroll taxes as well as other forms of fraud are presented. The magnitude of these
leakages constitute a rather convincing testimony to the urgency of reform in tax policy
and administration (Section C). Third, an analysis of the social insurance cost ratio and
its determinants is presented (Section D). A summary of the main findings is presented
in Section E.

B. Macroeconomics and Tax Policy Issues

61. The analysis presented in this section is based on a cash-flow model of the
social security monthly accounts. These empirical findings, which are presented in
Appendix 3. 1, are used to shed light on the linkages between the social security fiscal
posture and the following key macroeconomic variables: inflation, economic activity,
minimum wage policy, and tax-policy. These linkages clearly illustrate the inherent
weaknesses of a defined-benefit social security system that is unfunded in the presence of
a highly unstable macroeconomic environment.

Inflation

62. In general the impact of inflation on social security accounts cannot be
determined a priori. The ambiguity arises because both revenues and expenditures are
likely to be eroded by inflation. On the revenue side, one must distinguish the
contributions collected by banks and social security interest income. The former, mainly
coming from payroll taxes, are negatively affected by inflation because of the collection
lags (i.e, Tanzi-Oliveira effect) and the inflation erosion of real wages.'4 By contrast,
interest income may be an increasing function of inflation if the change in nominal
interest rate, which captures inflationary expectations, exceeds that of realized inflation.
Table 3.1 presents the elasticities of social security revenues to with respect to inflation
and other macroeconomic variables. Inflation erodes payroll contributions with an
elasticity of .56. One can see that one reason for this is that the nominal minimum wage

14 Payroll taxes are collected monthly and have a maximum official lag of 10 days: firms have up to
eight days to collect to submit the proceeds to banks who in turn enjoy a retention period of 2
days. After the 10th day the revenues collected earn the interest rate on government security
(LFT) in a flow account held at Banco do Brazil.
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is only partially indexed to inflation (elasticity of .52). As a result, inflation erodes the
real minimum wage and the overall real wage as well. As expected, inflation increases
the proceeds from social security interest income because the elasticity of the nominal
interest rate to inflation is greater than one (4.5), and the social security's interest income
is an increasing function of the real interest. The positive effect of inflation on interest
income, however, is not sufficient to offset the negative effect on payroll contributions.
Interest income, on average, account for only 5 percent of total revenues (1984-91). This
explains that the elasticity of total revenues to inflation is negative (-0.41). It should be
noted that revenues transferred by the federal government to social security (Finsocial and
Lucro) do not appear to be affected by inflation.

Table 3.1: Brazil: Elasticities of Social Security Revenues
(1984.01 - 1991.12)

(I + 7r) Y AW MW 1 +r

Payroll: real -0.56 0.68 0.34
Min-wage: nominal 0.52 - - -

Average wage: real - 0.51 0.17 -

Interest Income: nominal interest - - - 1.30
4.49 - -

Transfers: real NS NS

Total Revenues: real -0.41 0.59 =

Source: Staff Estimates (Appendix 3.1)

Note: NS = not significant, Y= real GDP, ir=monthly inflation, r=real interest rate, MW = real minimum wage.

Table 3.2: Brazil: Elasticities of Social Security Outlays

1+ir Y MW(-1) Lb

Real Benefits -0.76 NS 0.52 1.01

Real Operating Expenses - NS 0.60 2.74

Total Real Expenses -0.38 NS 0.62 1.84

Memo Item:
Benefit Ratio -1.01 NS 0.47

Source: Staff Estimates (Appendix 3.1)

Note: NS = not significant, Lb number of beneficiaries
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63. The real value of benefits has been eroded by inflation through two
channels. For new benefits and up to 1991 this took place as only the first 24 of the 36
monthly wages used to compute the average wage to be replaced were indexed to
inflation. Furthermore, until December 1992, old benefits were corrected for inflation
only every four months. Table 3.2 presents elasticities of social security expenditure to
inflation and other macroeconomic variables. Every percentage increase in inflation is
associated with a .75 percent decrease in real benefit expenditures. Real benefits are also
very sensitive to the real minimum wage with an elasticity of .52.

64. More important to the net fiscal position of social security is the finding
that inflation erodes the real value of benefits by more than it curtails that of
contributions collected by banks. This can be seen from the elasticity of inflation to the
benefit ratio, which is defined as the ratio of the average benefit to the average wage.
For every percentage increase in inflation the benefit ratio falls by the same proportion
(elasticity of -1 percent).

65. The previous discussion was cast in terms of elasticities but it is equally
important to compare the actual value of benefits to the one that would prevail under
perfect indexation of benefits. Table 3.3 shows the social security balance in 1983-90,
compared to one associated with a full indexation. On average during this period, the
near balance of the system would have turned into a deficit of -2.9 percent of GDP.
Despite the more generous indexing rules used subsequently, the social security system
still relied heavily on inflation to contain expenses." This can be seen by explicitly
deriving the formula for the inflation erosion under wage policies that have prevailed in
1993. Until August 1993, the wage policy entailed an annual reduction of real benefits
erosion benefits (LI) which can be written as a function of the monthly inflation rate (ir)
and the degree of bi-monthly partial adjustment (ae), which was set at 60 percent.

(LI) = (1/4) { 2+ X 2 + ((1+,r) 2 - 1) 0a)

1+ ir (l+7) 2

15 Starting with the wage policy introduced in December 1992 (law 8543), the choice of index was
changed from the INPC to the IRSM, which is a cost of living index for a typical family earning
up to 2 minimum wages. The IRSM is also the index used to adjust the minimum wage itself.
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Table 3.3: Brazil: Social Security Surplus under Complete Indexation of Benefits
(as a percentage of GDP)

Years Inflation Actual Full-
Rate Surplus Indexation

1983 211 -0.10 -2.70
1984 224 -0.02 -3.39
1985 235 0.18 -3.25
1986 65 0.36 -2.28
1987 416 0.45 -2.57
1988 1038 -0.42 -3.15
1989 1783 -0.10 -2.48
1990 1477 -0.50 -3.78

Average ___ ___ -0.01 -2.89

Source: Staff Calculations

Note: The full-adjustment surpluses are derived under the assumption that the
significant drop of the real value of benefit per capita did not take place.
Surplus figures in this table include both health and social insurance.

66. Essentially, for an average monthly inflation of 30 percent, the annual
erosion of benefits was 20 percent. In September 1993, Congress proposed a new wage
policy that would basically eliminate this erosion by fully adjusting benefits on a monthly
basis. This proposal was vetoed by the President and the wage policy subsequently
adopted, though adjusting benefits monthly, keeps the inflation erosion unchanged. This
was done by indexing only the portion of inflation that exceeds 10 percent. In general,
the current proportion of real benefits that is eroded by inflation (L2) can be written as a
function of the monthly inflation rate and the threshold level of inflation above which
indexation is granted (B = 10 percent).

(L2) = (1/4) { B + (1+ Ir )2 (1+ Ir - B )2 + (1+ 7r)3 - (1+ wr - B)3 }

The inflation erosion of benefits is depicted in Figure 3.1 for both indexing rules. The
fact that both functions overlap tend to suggest the current indexing rule was in fact
designed to keep the annual reduction in real outlays unchanged while satisfying the
monthly adjustment asked by Congress. It should be noted, however, that both of these
indexing rules are more generous than the previous ones. For instance, until December
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1992 a 30 percent inflation rate led to a real reduction of 29.6 percent compared with 20
percent today. The reason is that in 1992 adjustment was done every four months
without any anticipation. Considering that during the first semester of 1993 the cash
deficit of social security reached 19 percent of benefit expenses, it is clear that until
1993. inflation remained an important source of revenue that the social insurance could
not afford to forego while granting the same level of benefits.

Figure 3.1
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Economic Activity and Real Wage

67. Changes in economic activity affect social security revenues mainly
through payroll taxes, which display a strong procyclical behavior. The elasticity of
payroll contributions to real GDP is estimated at 0.68 (see Table 3.1). 16 This captures
at least two effects: the increased number of contributors, and the increased average real
wage. It is estimated that for every percentage increase in monthly GDP, the average
wage increases by .34 percent. The strong procyclical nature of social security revenues
is captured by Figure 3.2, depicting the evolution of labor share and revenue indices.
The most significant decline in labor share and revenues took place between 1981 and
1984, when the average GDP growth was 0.83 percent compared to 3.9 percent during
the preceding three years. Similarly, the recovery between 1985 and 1987 corresponds
to an average growth of 6.4 percent. It is not surprising that the social security system
did not face any trouble in the 1970s, when the economy was growing at 9 percent.
Since this period, the average growth rate fell considerably to reach -0.3 percent in the
late 1980s. The combined findings on inflation and growth suggest that a recessionary
disinflation policy would be very damaging to the social security system as it would
entail an attack on its fiscal balance from two fronts.

Figure 3.2
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(a. s p.c.ntag of GDP)

110

¶05-

as

so

75

a 65 1877 I1b 168 is 183 I 188b7 j189 I
1979 191B 1980 1982 1884 1888 1888 1880

a LABOR S&&RE

1. EVENL8E8

Source: Staff Estimates

16 This elasticity of 0.68 is based on monthly data in 1984-91. An even higher elasticity of 1.48 is
found in Appendix 3.2 when using annual data for a longer time span (1970-90).
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Miniuinm Wage Policy

68. One of the consequences of the changes introduced after the 1988
constitution has been to increase the dependence of the social security fiscal position on
changes in the minimum wage. This occurred as the minimum benefit was doubled from
half to one minimum wage. Furthermore, the inflation erosion of benefits has increased
over time the proportion of beneficiaries receiving a minimum wage. In April 1993
about 52 percent of the benefits granted were set at one minimum wage, and by April
1994 the proportion had increased to 71 percent. In addition, under the new indexation
rules, the index used to adjust the minimum wage is the same used to adjust benefits
(IRSM). The regression estimates show that for every percentage increase in the real
minimum wage the real benefits increase by 0.52 percent in the following month. This
leaves the social security system extremely dependent on the minimum wage policy,
which is periodically revised by Congress. So far, the incomplete indexation of the
minimum wage has acted as a cost containment mechanism. Between December 1985
and 1990 the real minimum wage fell by more than 48 percent.

The Real Plan

69. The Real Plan was launched in December 1993 and led to the adoption of
a new currency (the "Real") in July 1994. As a result of the stabilization plan, the
monthly inflation has fallen from 45 percent during the second quarter of 1994 to 3
percent in August 1994. Although it is still too early to witness the full impact of these
changes on the social security's fiscal accounts, there are already indications that some
of the outcomes predicted by our analysis can be observed. For instance, we argued
earlier that a fall in the inflation rate would lead to a sharp decline in the social security
interest income. Indeed, this has already taken place. The average monthly revenue
from interest income in real terms averaged US$486 million during the first semester of
1994. The interest income collected in August fell to US$86 million in August as
inflation fell to a single digit level. We also predicted an increase in payroll
contributions as disinflation would reduce the Tanzi-Olivera effect. Real payroll
contributions increased from an average of US$2.2 billion during the first semester of
1994 to US$2.3 billion in August of the same year. Even compared to August of the
preceding year a real increase of 1.5 percent can be observed.

70. It was also established that expenditures on real pension benefits would increase
as a result of a disinflation policy. During the first semester of 1994, benefit
expenditures averaged $2,062 million in real terms (August 1994). In July-August, these
expenditures increased modestly to an average of US$2,068 million. This .3 percent
real increase in far below what would be expected from such a drastic fall in inflation.
This could be attributed to the fact that the social security is accumulating arrears in
pension payments, although there is no evidence to support such claim. Because of the
existence of response lags between the real minimum wage and social security expenses,
more time is needed to discover the full impact of the stabilization plan.
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Tax Policy

71. Payroll taxes are extremely high in Brazil, about 9 percentage points
above the average in Latin America (see Table 1.5). There are two sources of empirical
support highlighting the overtaxing of labor in Brazil. Both are presented in Appendix
3.2. The first one is obtained from an estimation of the elasticity of social security
contributions to the payroll tax. The results indicate that a percentage increase in payroll
taxes in a given year is associated with a decline in real contributions of 1.61 percent the
following year."7 This elasticity, in absolute value, is even higher than that of real
GDP (1.47). For example, in 1982, to correct the deficits that took place in the two
proceeding years, the employer's contribution was raised by 25 percent leading to a 4.6
percent rise in total payroll taxes."8 Given that inflation (IGP) rose by 62 percent and
real GDP fell by 3.4 percent, the regression estimate would predict a 17 percent fall in
contributions, of which more than 7 percent is attributable to the higher tax. As
depicted in Figure 3.2, the fact that in 1983 actual contributions fell by 21 percent
indicate that our empirical findings against tax increases are robust.

72. The other source of empirical evidence is obtained by focusing on the
probability of contributing to the social security system rather than the value of
contributions. Here the probability of contributing is defined as the ratio of contributors
to the active population. Changes in this ratio will therefore capture the shift towards
the informal sector resulting from labor over-taxing. Logistic functions of these
probabilities are estimated by gender and for three different age brackets (see Appendix
3.2). Corroborating the previous results regarding contributions, is the finding of an
inverse relationship between the probability of contributing to the social security system
and the level of payroll taxation. This holds for both genders and all three age brackets.
For instance, for males the elasticity of the probability of contributing to social security
with respect to the payroll tax is -.75 for the 25-29 age bracket (1990). In absolute
value, the corresponding elasticity for the 30-39 age bracket is even higher (-1.0). For
females, the corresponding elasticities are -.57 for the 25-29 age bracket and -1.0 for the
30-39 age bracket. Clearly Brazil cannot rely on increasing the already high payroll tax
rate without further shrinking the tax base. The magnitude of the tax base reduction
captures evasion and a reallocation of factors of production away from labor in the
formal sector, and a shift towards the informal sector. Among these factors, evasion is
widely believed to be the biggest challenge for the social security.

17 It should be noted that following an increase in the payroll tax, the percentage decline in the
taxable wage exceeds by far the reduction in contributions. In fact the wage bill will fall by 2.61 %
for any percentage increase in the payroll tax. Mathematically this follows from the relationship
between the elasticity of revenues to the tax (Er) and the wage bill elasticity to the same tax (Eb):
Er = I + Eb. Since Er = -1.61, it follows that Eb=-2.61.

18 This increase in total payroll taxes refers not only to payroll taxes funding the social security but to
additional payroll taxes eannarked to various funds.
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C. Evasion and Fraud

Evasion on Contributions

73. The importance of a quantitative assessment of evasion from payroll taxes
is two-fold. First, from a financial standpoint it highlights the potential gains of an
improved tax administration. Second, tax theorists have come now to recognize that
evasion, more than a simple leakage, has a social cost comparable to a deadweight loss.
This social cost arises because of the resources that are necessarily used up to conceal or
misrepresent the tax base. When evaluating tax policy, both dimensions of evasion must
taken into account."9 A very common way of measuring evasion from payroll taxes in
Brazil's formal sector, is by examining the discrepancies between the data-base
containing payroll tax returns (DARP) and that on employment and wages (RAIS).20

Although both sources are available in the data management unit of the social security
(DATAPREV), only in 1991 was an attempt made to reconcile them. The results of this
reconciliation, which are presented in Table 3.4, indicate that, on average, firms in 1988
underestimated the taxable wage bill by 15 percent. It should be emphasized that these
figures must be considered as a lower bound. The reason is that as many as 24 percent
of the firms registered under RAIS that could not be identified under DARP are not
taken into account when estimating evasion. These firms are most likely the biggest
evaders.

74. As one would expect, evasion is not uniform across activities, firm size
and geographical location. The highest evasion rates are found in the following
activities: Civil Construction (96 percent), Agriculture (95 percent), and Public
Administration (49 percent). In the first case, there is an overstatement of evasion due
to the fact that a large number of occasional workers in this activity do not have to
contribute to social security but are registered under RAIS. Nevertheless, there is
clearly an incentive for firms engaged in civil construction to disguise normal workers as
occasional ones. The significant evasion propensity for firms engaged in agricultural
activities indicates the heavy burden that is placed on (unskilled) labor-intensive users.
A surprising finding is the extent to which public administration entities underestimate
their wage bill: about three times more than the average. This estimate is based on

19 See Usher (1986) who shows that evasion indeed affects the optimal tax structure. In an optimal
commodity taxation framework, he concludes that"the optimal choice of tax rates depends on
propensities to evade taxes in the same way as it depends on propensities to shift from work to
leisure in response to tax changes..., there is no solid evidence that would enable one to say
whether tax evasion or substitutability of goods for leisure has the greater impact on the optimal
mix of excise taxes."

20 DARP (Documento de Arrecadacao de Receitas Previdenciarias) contains about 941,083 firms.
RAIS (Relacao Anual de Informa,ces Sociais) contains 1,115,717 firms; it was established by the
Decree 76900 of December 23, 1975 which makes it mandatory for all firms to provide
information on each worker's monthly earnings.
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public administration employees that are subject to the normal rules of employment
(CLT) as opposed to the so called "Estatutarios". The former account for 37 percent of
the total wage bill in public administration and ought to contribute to the social security
in the same way as workers in the private sector. The data reveal that in practice
payroll taxes paid by public CLT employees are about half of their normal tax liabilities.

75. The middle panel of the table shows that evasion falls with the size of the
firm for the first three groups before rising again. In fact, the high evasion rate
prevailing in small firms with less than 11 workers (22.6 percent) is comparable to that
of larger firms with more than 500 workers (21 percent). One would expect small
firms, which are more likely to compete with the informal sector, to be intensive
evaders. The finding for large firms can be explained by the prevalence of the evasion-
intensive public enterprises in that cell. Indeed, the evasion rate for public
administration entities with more than 500 workers is 128 percent. The bottom panel of
Table 2.3 classifies evasion by region. The highest rates are found in Region 1 (26.5
percent), Rio de Janeiro (19.7%), and Region 2 (16 percent). The federal district has
the lowest figure of the sample (7.6%). In general, the results seem to suggest that
activity, more than size and geographical location, determine evasion propensity.
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Table 3.4: Brail: An EsFimation of Evasion from Payroil Taxes
(1988)

MONTHLY TAXABLE WAGE BILL EVASION
CLASSIFICATION (in minimrum wages) RATE

(%)
DECLARED a/ ACTUAL b/ (b-a)/a

ACTIVITY

-Ext. Mineral 314,490 372,823 18.35
-Industry 17,366,067 19,388,493 11.65
-Agriculture 285,748 557,985 95.27
-Services 20,095,558 21,815,299 8.56
-Trade 8,012,684 9,530,816 18.95
-Cooperatives 283,543 309,566 9.18
-Civil Construction 497,430 974,911 95.99
-Non Profit 2,326,320 3,288,029 41.34
-Public Administration 861,593 1,284,781 49.12

SIZE
(Number of Workers)

0- 10 5,606,735 6,871,921 22.57
11 - 20 4,155,450 4,845,986 16.62
21 - 100 14,159,250 15,511,485 9.55
101 - 500 14,712,465 16,492,649 12.10
Over 500 11,409,534 13,800,662 20.96

REGION

-Bahia 1,509,038 1,689,448 11.96
-Minas Gerais 3,519,381 3,838,770 9.08
-ParanA 2,396,345 2,739,203 14.31
-Rio de Janeiro 6,470,114 7,743,088 19.67
-Rio Grande Sul 3,743,547 4,210,873 12.48
-Santa Catarina 2,123,530 2,385,684 12.35
-Sao Paulo 22,676,136 25,764,204 13.62
-Federal District 991,394 1,067,110 7.64
-Region I * 3,854,460 4,875,136 26.48
-Region 2 * 2,759,487 3,209,187 16.30

TOTAL 50,043,434 57,522,703 14.95

Source: Dataprev (1991)

* Region I includes Alagoas, Cear5, Espirito Santo, Paraiba, Pernambuco, Piaui, Rio Grande do Norte, and
Sergipe.

** Region 2 includes Amazonas, Mato Grosso, Mato Grosso do Sul, Goias, Para, Maranhao, Acre, Amapa,
Rond6nia and Rorairna.
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76. The novelty of the exercise presented above lies in the richness of the
classification of the evasion rate in the economy. Unfortunately, because evasion is
estimated for one year only, nothing can be said about its evolution. We have estimated
evasion on a monthly basis between 1984 and 1991 using macro rather than micro-data.
Again, the methodology entails comparing the RAIS wage bill to the one declared for tax
purposes. Our estimates are based on the framework used by Almeida (1992).
However, we correct for one major limitation of her work which is to adjust for the
Tanzi-Oliveira effect. In doing so, we arrive at slightly lower evasion rates. There is
an important distinction to be made between the micro-approach, presented earlier and
this one. In the first case only partial evaders are considered, while in the second case
partial as well as total evaders are taken into account.21 For this reason, we should
expect the evasion estimates based on the macro data to be higher. The results are
presented in Table 3.5 for 1984 -1991. The average evasion rate during this period is
40.6 percent. The regression estimate of evasion presented in Appendix 3.2 shows that
even after correcting for the Tanzi-Oliveira effect a positive elasticity of 0.18 between
inflation and evasion remains. In addition, a positive and significant elasticity of 1.42 is
found between evasion and the employee payroll tax rate. In other words. the unstable
macroeconomic environment and the heavy tax burden are both very conducive to
evasion.

Table 3.5: Brazil: Evolution of Evasion
(1984.01-1991.12)

YEARS EVASION
RATE
(O

1984 35.49
1985 40.33
1986 31.66
1987 53.94
1988 58.84
1989 44.28
1990 23.99
1991 35.91

AVERAGE 40.61

Source: Staff Estimates

21 This arises because the micro-approach includes only finms that have filed tax returns and could be
identified in the master data-base. For the macro approach finns that have not filed tax returns and
are assumed to be liable are implicitly registered as evaders.
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Contribution Arrears

77. An issue closely related to evasion is that of delinquent payments. These
unpaid tax liabilities, shown in Table 3.6, reached 4 percent of GDP in December 1992.
This is roughly equal to the annual cost of social insurance benefits in 1992 (4.27
percent of GDP). The situation has worsened compared, for example, to 1979 when
unpaid taxes accounted for 1.8 percent of GDP. Contribution arrears towards the social
insurance system can be classified into two categories: the portion that gave rise to legal
action from the attorney general ("procuradoria"), and the one identified in the social
security payment data-base (DARP). They account respectively for 2.3 and 1.7 percent
of GDP. Although private firms account for the biggest share of the outstanding arrears
(75 percent), the average liability per entity is five times higher for public institutions
compared to private ones. This is very consistent with the high evasion rates of the
public sector discussed earlier.

Table 3.6: Brazil: Contribution Arrears due to the Social Security System
(August-December 1992)

UNITS VALUE % OF GDP

($ MILLIONS)

I. Arrears of "Procuradoria" 254914 10139.20 2.29
1.1 Self-employed, Foundations 1015 98.92 0.02
1.2 Private Firms 239747 6990.12 1.58
1.3 Federal Institutions 846 171.98 0.04
1.4 State Institutions 2590 337.90 0.08
1.5 Municipal Institutions 10716 2505.89 0.57
1.6 Soccer Clubs 34.39 0.01

II. Arrears Identified in Data-Base 70602 7667.10 1.73
2.1 Self-employed, Foundations 69 30.99 0.01
2.2 Private Firms 66598 6462.56 1.46
2.3 Federal Institutions 499 323.39 0.07
2.4 State Institutions 554 301.10 0.07
2.5 Municipal Institutions 2882 549.05 0.12
2.6 Soccer Clubs na na na

III. Total 325516 17806.30 4.03

Source: Ministry of Social Security (1993)

Fraudulent Benefits

78. Fraud in the social security system is not limited to taxes but takes place
with the payment of benefits as well. Various techniques are used such as : "cashing
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benefits by proxy after the death of the entitled, falsification of the employment book,
eventually accompanied by certificates from firms not in operation" (M. Schwartz
1980).22 In accordance with its 1992-93 action plan, the Ministry of Social Security
initiated an investigation of the validity of benefits granted: 2 million cases in the urban
area and 3.9 million in the rural area. As a result, between January and April 1993, the
social security system has cancelled 600,000 fraudulent benefits, that is 4.8 percent of
the stock of benefits in March of the same year. Fraud is particularly rampant in Rio de
Janeiro, where 10 percent of the benefits examined were invalid.23 The success of
these operations should not hide the need to integrate the social security information
system with that of other agencies such as the civil registry offices. This is the only way
to avoid fraudulent benefits after death.

D. An Analysis of the Cost Rate

79. A very useful way of analyzing the fiscal posture of an unfunded social
insurance is to focus on the determinants of the cost rate (CR). This rate is defined as
the ratio of expenditures to the covered wage bill. As such, it is also equal to the tax on
wages that is required to keep the system in balance each year. This equilibrium tax can
be further separated into three components: the dependency ratio (DR), the benefit ratio
(BR), and the administrative cost factor (AF). The first component shows the number
of beneficiaries relative to the number of contributing workers, and the second the
average benefit relative to the average wage in the covered employment. The last
component is a scaling factor capturing the additional resources needed to operate the
social security system.

CR = (DR*BR*AF)

80. The wage used to compute the cost rate is based on the average prevailing
in the four biggest metropolitan areas in Brazil. This overestimates the wage of the
covered population, hences puts a downward bias on the cost rate, for three main
reasons. First, the average urban wage is about 2.4 times higher than the rural wage.
Second, the employee contribution is subject to a ceiling of 10 minimum wages. Third,
the significant level of evasion implies that taxpayers underestimate the actual wage. In
other words, the cost rate figures shown in Table 3.7 should be interpreted as a lower
bound. The average cost rate in 1985-91 was about 15 percent. The administrative cost
averaged 34 percent of benefit expenses (AF = 1.34), there were about 1 beneficiary for
each 2.5 contributors (DR=0.40), and average benefit represented 28 percent of the
average wage. The striking instability of the cost rate is captured by Figure 3.3. This
instability works mainly through the benefit ratio. Based on monthly data, the

22 The author reports estimates of fraud on the payment of benefits in the neighborhood of 5-7 % of
total social security expenditures.

23 Jornal do Brasil 10/31/1992.
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coefficient of variation is 21 percent for the cost rate and 26 percent for the benefit ratio.
The dependency ratio is far more stable with a coefficient of variation of only 2 percent.
The fact that the tax on payroll needed to balance the system can vary from 24 percent
in one month (January 1985) to 12 percent four months later reinforces the importance
of the macroeconomic factors discussed above. As shown in Table 3.2, the benefit ratio
is highly vulnerable to inflation, the minimum wage policy, and economic activity. For
instance, a one percentage increase in inflation reduces the benefit ratio by .08 percent
as the average benefit is eroded by more than the average wage.

81. The extent to which the rise in the dependency rate is not warranted by
the population's aging cannot be overemphasized. Brazil has still a relatively young
population: the population over 64 years old accounted for only 4 percent of the total,
which is close to the average in Latin America and well below that of Argentina (9
percent) and Uruguay (11 percent). 4 In fact, econometric analysis reveals that the
demographic dependency ratio (DDR) - which is defined here as the ratio of the
population over 60 to that between 20 and 59 years old - cannot explain the behavior of
the social security dependency ratio (DR) (see Appendix 3.1). A comparison of both
dependency rates is shown in Figure 3.4. In 1985-92, the average social insurance
dependency rate was 40 percent against 15 percent for the population dependency rate.
In other words, the rise in the dependency ratio is not warranted by the demographic
structurebut instead captures the generosity of the system and its low coverage.

Table 3.7: Brazil: The Determinants of the Cost Ratio

COMPONENTS

Cost Rate Administrative Cost Depatrio Benratio

1985 .165 1.230 .416 .325
1986 .146 1.357 .399 .275
1987 .147 1.448 .399 .257
1988 .135 1.442 .401 .233
1989 .128 1.396 .394 .234
1990 .157 1.456 .396 .276
1991 .153 1.165 .398 .331

AVG .149 1.339 .402 .282

Cv .21 .11 .02 .26

Note: The coefficient of variation (CV) and average (AVG) are based on monthly data.

24 See Table 1.5
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Figure 3.3

BRAZIL: THE SOCIAL SECURITY COST RATE
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Figure 3.4
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E. Sumnmary of Findings

82. This Chapter has highlighted five issues affecting the solvency of the social
insurance system. First, the high inflation rates that prevailed prior to the Cardoso Plan
led to a significant erosion of real benefits. The 30 percent average inflation that
prevailed during the first semester of 1993 in Brazil is associated with a 20 percent real
erosion of benefits. Although real contributions are also found to fall with inflation (i.e.,
Tanzi-Olivera effect), they fall by less than benefits. Given that during the first semester
of 1993 the cash deficit of the social security system reached 19 percent of benefit
expenses, it can be argued that inflation has been an important source of revenue that the
social insurance could not afford to forego while granting the same level of benefits.
Second, the social insurance system's revenues are highly procyclical (i.e., increase with
GDP) while expenditures are countercyclical. It follows from the inflation and cyclical
effects that a recessionary anti-inflation program would be very damaging to the fiscal
position of the social security system as it would entail a attack on its budget from two
fronts. Third, empirical evidence has been presented suggesting that raising payroll taxes
has been detrimental to contributions. We also found that one of the channels through
which this detrimental effect took place is by lowering the probability of contributing to
the social insurance system for both genders and across age brackets. Fourth, evasion on
contributions, fraudulent benefits, and arrears have all contributed to the worsening of the
social insurance fiscal posture. We showed that this is attributed not only to tax policy
but also to managerial deficiencies. Fifth, an analysis of the social insurance cost rate
revealed that the number of beneficiaries relative to contributors in Brazil is far too high
for its population structure. This is a natural outcome of the poor coverage that is
combined with generous eligibility rules for benefits. The result is that the relative
number of beneficiaries in Brazil is about 2.5 times higher than the level that, more or
less, would be expected from the population structure. This situation lies at the heart of
the bleak future depicted by the financial projections in the following Chapter.





CHAPTER 4

LONG TERM FINANCIAL PROJECTIONS AND REFORM OPTIONS

A. Introduction

83. This Chapter highlights the extent to which absence of corrective measures
for Brazil's social insurance system is associated with bleak financial prospects. This sets
the stage for discussing reform options. The rest of the Chapter is organized as follows.
Section II describes the key features of the simulation model used throughout the Chapter
and presents the results of baseline scenarios under three different assumptions about
Brazil's macroeconomic performance. Section III presents an estimate of the implicit
pension debt in Brazil. Section IV discusses the various components of the reform
agenda and quantifies their impact. Section IV summarizes the findings.

B. Simulation Model and Baseline Scenarios

Salient Features of the Model

84. For simplicity, the simulation model can be separated into three
components. The first one determines the dependency ratio, that is the number of
beneficiaries relative to the number of contributors. The second component determines
the benefit ratio, that is the average benefit relative to the average wage. The third
component, which is based on the previous two, derives the overall financial statements.

85. Dependency Ratio: The first input to the dependency ratio is the World
Bank long term population projections. The underlying assumptions behind these
projections are not changed throughout the analysis. The population data are used in
conjunction with labor participation rates to determine the labor force. For males the
participation rates by age brackets are assumed to be fixed. For females, however, we
allow these rates to increase slowly towards the participation rates for males. The
logistic functions of the probability of contributing to social security, presented in
Chapter III, are used to derive the number of contributors by age bracket and sex. These
probabilities are shown to be positively related to economic activity and negatively related
to the level of payroll taxes. The 1992-93 average retirement probabilities for the major
benefits are estimated by sex and age bracket. These probability vectors together with
the estimated covered population determine the total number of beneficiaries.2 5

86. Benefit Ratio: We assume a Cobb-Douglas production function with
perfect competition and profit-maximization behavior. As the result, the real wage

25 In fact to be precise what is estimated is the total number of benefits since the social security does
not have data on the number of beneficiaries. From a financial standpoint though it is the former
that is relevant.
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growth is equal to the difference between output growth and labor growth. For the
annual flow, the average benefit is a weighted average of the minimum benefit and the
replaced salary. For each type of benefit the weights capture the proportion of
beneficiaries receiving the minimum benefit and those receiving more than this minimum.
This is to say that the replacement rate and the three-year average wage prior to
retirement only affect those receiving more than the minimum wage. For the stock, the
average benefit is a weighted average of average benefit for the flow and the average
benefit of preexisting benefits. The minimum wage is set as a fixed proportion of the
average wage. Benefits are fully indexed to the minimum wage, hence to the economy-
wide wage inflation.

87. Financial Statements: Total receipts from payroll taxes are based on the
prevailing payroll tax rate, the average wage, evasion, and the Tanzi-Olivera effect. In
addition to revenues from payroll taxes, the social security system receives interest
income based on its daily cash surplus at Banco do Brazil. This source of income, which
is also affected by macroeconomic variables, is taken into account. Receipts generated
by the agricultural production tax and the contributions from self-employed are held
constant relative to GDP.26 Benefit expenses are obtained by multiplying the average
benefit and total beneficiaries. The administrative cost in real terms is assumed to remain
at its 1992 level, or 10 percent of benefits. In the short run, the model' simulations
should be viewed as being optimistic. This is because changes in the retirement
probabilities induced by the new Constitution have a short run overshooting effect which
is not fully incorporated in the model. Furthermore, an anticipation of the social
insurance reform might very well trigger a higher than normal retirement propensity.
Such anticipation is fueled, among other things, by the ongoing sales of real estate assets
by the social insurance system.27

Simulations Under Three Macroeconomic Scenarios

88. Three different macroeconomic scenarios are considered based on
assumptions about real GDP growth and the minimum pension relative to the average
wage. Under all three scenarios, the annual inflation rate is assumed to decline from 85
percent in 1995 to 10 percent in 1998-2025. Under the first scenario, real GDP grows at
4 percent per-year and the minimum pension is set at 20 percent of the average wage.
The second scenario keeps the minimum pension relative to the average wage at 20
percent but assumes a higher GDP growth of 6 percent each year. The third scenario
assumes a lower minimum pension of 15 percent of the average wage and a real output
growth of 6 percent. This last scenario will therefore depict the most optimistic outcome

26 These two sources of revenues are very marginal, accounting for 4.6 percent of total contributions
in 1993.

27 It is estimated that in 1993 the social insurance system sold 387 buildings for $10 million
(Gazeta 07/12/93).
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due to the combination of high growth and low minimum pension. The different
scenarios are summarized in Table 4.1:

89. The 1993-94 Policy Changes: Before presenting the projections under all
three different scenarios, it is worth highlighting two important changes implemented
recently. First, the "bonus" granted to workers who postponed their retirement was
abolished.28 This led to an estimated cost reduction of .01 percent of GDP in 1994.
Second, the minimum wage was reduced. Prior to the stabilization plan, the minimum
salary and pension was set at the equivalent of US$100 every four months. But because
of inflation, the average minimum wage fell below this target. In the context of the
stabilization plan, the minimum wage was set at an equivalent of US$64.79 in March
1994, by taking an average of its real value in the preceding four months. In doing so
the Government mitigated the rise in benefits that would arise from the sudden vanishing
of the inflation erosion of benefits. As the result, we estimate that the minimum wage
relative to the average wage would fall to 16 percent in 1994 compared with 27 percent
in 1988-92.29

90. Scenario I: The results of the simulation are shown in Table 4.2. After a
temporary improvement in the fiscal accounts as a result of the 1993-94 policy changes,
the deficit of .25 percent of GDP emerges as early as 1996. The deficit rises to 1
percent of GDP in the year 2000 and 9 percent in the year 2025. The different
components of the cost rate show that the worsening of the fiscal accounts is mainly due
to the rise of the system dependency rate (i.e, ratio of beneficiaries to contributors) from
33 percent in 1985-92 to 48 percent in 1996 and 118 percent in the year 2025. To some
extent this captures the demographic changes, as the proportion of the Brazilian
population would rise from 6.7 percent in 1990 to 13 percent in the year 2020. As
shown in the preceding Chapter, the generous retirement rules exacerbate the impact of
the demographic transition. It is interesting to note that the Old-Age program's cost,
which represented about half that of the Length-of-Service in 1985-92, becomes the most
costly program by the year 2005. This is consistent with the high returns for this
program found in Chapter II.

91. Scenario II: The results for Scenario II are summarized in Table 4.3. The
most important observation is that even with a real GDP growth that is 2 percentage
points higher than that of scenario 1, a deficit of .23 percent of GDP still emerges in
1996. During the last two years of the projection the deficits relative to GDP are the

28 The bonus that was abolished is the one that is codified as 47. It was abolished by the Medida
Provisoria No 387 on December 7, 1993 and regulated by Law No 8870 of April 4, 1994. In
1991, another bonus codified as 48 was also abolished. This is to say that new bonuses are no
longer granted, although those in the stock are still being paid.

29 The estimated minimum wage in 1994 takes into account the 8 percent increase that took place in
September 1994.
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same as the ones observed under scenario I. The system dependency rates are lower than
the one associated with scenario I because a higher growth increases the probability of
contributing to the social security system. This improvement, however, does not prevent
the system dependency rate from exceeding 100 percent by the year 2020. The benefit
ratio remains unchanged compared to that of scenario I because the minimum benefit, the
replacement rate, and the indexing mechanism have not changed. In short, the
unsustainability of the social insurance system still prevails under a high-growth scenario.

Table 4.1: Brazil: Macroeconomic Scenarios
(1994-2025)

SCENARIO I SCENARIO H SCENARIO HI

GDP Growth (Annual) (Annual) (Annual)
1994 4% 4% 4%
1995-2025 4% 6% 6%

Minimum (Annual) (Annual) (Annual)
Pension
1994 16% 16% 16%
1995-2025 20% 20% 15%

Real Wage
Growth *
1995-2025 2.3% 4.3% 4.3%

Source: Staff Assumptions

Note: Real Wage growth is the difference between GDP growth and labor growth.

92. Scenario III: The simulation outcome for this Scenario, which combines
high growth with a low minimum benefit, appears in Table 4.3. With a minimum
pension set at 15 percent of the average wage, the emergence of a deficit is postponed
until the year 2001. This delay is attributed to the reduction of the benefit ratio (i.e.,
average benefit relative to the average wage). As a result of the low minimum benefit,
the benefit ratio is reduced to 22 percent in 1996 compared to 28 percent under the two
preceding scenarios. By the year 2025, however, the deficit would reach 7 percent of
GDP. In short, a 5 percentage points reduction in the minimum pension relative to the
average wage would delay the fiscal crisis by roughly 5 years.
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Table 4.2: Brazil: Baseline Scenario I
(as a percentage of GDP)

85-92 1993 1995 2000 2005 2010 2015 2020 2025

I COST RATE
1.1 Dependency Rate 0.40 0.43 0.46 0.54 0.63 0.74 0.86 1.01 1.18
1.2 Benefit Ratio 0.33 0.34 0.28 0.29 0.30 0.31 0.31 0.31 0.31
1. 3 Cost Ratio 0.13 0.15 0.13 0.16 0.19 0.23 0.23 0.32 0.37

11 EXPENDITURES 4.11 5.54 5.14 6.29 7.66 9.18 10.89 12.77 14.76
2.1 BENEFITS 3.16 4.84 4.47 5.69 7.11 8.67 10.42 12.31 14.32

old-age 0.45 0.68 1.06 1.87 2.64 3.47 4.43 5.52 6.74
length-of service 0,86 1.31 1.57 2.04 2.52 3.04 3.59 4.16 4.73
disability 0.45 0.37 0.35 0.30 0.28 0.27 0.28 0.29 0.30
survivors 0.57 0.79 0.89 1.10 1.30 1.50 1.72 1.93 2.14
destitute 0.16 0.19 0.18 0.17 0.17 0.17 0.17 0.18 0.18
bonus for work 0.02 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00
compensation & accident 0.64 1.48 0.41 0.21 0.21 0.21 0.22 0.22 0.23

2.2 ADMINISTRATION
wage & salaries 0.95 0.69 0.67 0.60 0.55 0.51 0.48 0.46 0.44

0.58 0.24 0.23 0.21 0.19 0.17 0.17 0.16 0.15

III REVENUES 5.03 6.01 5.34 5.14 5.30 5.44 5.52 5.56 5.57
3.1 contributions 4.54 4.89 4.91 5.14 5.30 5.44 5.52 5.56 5.57
3.2 interest income 0.49 1.12 0.43 0.00 0.00 0.00 0.00 0.00 0.00

IV Surplus (+) 0.92 0.47 0.20 -1.15 -2.36 -3.74 -5.37 -7.21 -9.19

Source: Staff Estimates

Note: GDP annual growth of 4, and minimnum pension = 20 percent of the average wage (1995-2025)



Table 4.3: Brazil: Baseline Scenario 11 and Scenario m
(as a percentage of GDP)

SCENARIO n SCENARIO Im

1995 2000 2005 2010 2015 2020 2025 1995 2000 2005 2010 2015 2020 2025

1. COST RATE
1.1 Dependency Rate 0.46 0.54 0.63 0.73 0.85 1.00 1.17 0.46 0.54 0.63 0.73 0.85 1.00 1.17

1.2 Benefit Ratio 0.28 0.29 0.30 0.31 0.31 0.31 0.31 0.21 0.24 0.26 0.27 0.27 0.27 0.27

1.3 CostRatio 0.13 0.16 0.19 0.23 0.27 0.31 0.36 0.10 0.13 0.16 0.19 0.23 0.27 0.32

11. EXPENDlTURES 5.14 6.31 7.70 9.24 10.97 12.87 14.88 3.93 5.15 6.49 7.93 9.52 11.22 13.00

2.1 BENEFJlS 4.47 5.71 7.15 8.73 10.49 12.41 14.44 3.43 4.70 6.08 7.55 9.16 10.88 12.67

old-age 1.06 1.87 2.65 3.49 4.46 5.56 6.79 0.81 1.48 2.12 2.81 3.60 4.49 5.49

length-of service 1.57 2.04 2.53 3.06 3.63 4.21 4.78 1.22 1.76 2.29 2.85 3.43 4.03 4.60

disability 0.35 0.30 0.28 0.27 0.27 0.28 0.29 0.26 0.24 0.23 0.24 0.24 0.26 0.27

survivors 0.90 1.10 1.30 1.51 1.73 1.95 2.16 0.69 0.92 1.14 1.36 1.57 1.79 2.00

destitute 0.18 0.17 0.17 0.17 0.18 0.18 0.19 0.14 0.13 0.13 0.13 0.13 0.14 0.14 l

bonus for work 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 n

compensation& accident 0.40 0.21 0.21 0.22 0.23 0.23 0.23 0.30 0.16 0.16 0.17 0.17 0.17 0.17 1
0

2.2 ADMWSTRATION
wage & salaries 0.67 0.60 0.55 0.51 0.48 0.46 0.44 0.50 0.45 0.29 0.38 0.36 0.34 0.33

0.23 0.21 0.19 0.18 0.17 0.16 0.15 0.17 0.16 0.19 0.13 0.12 0.12 0.11

HI. REVENUES 5.36 5.19 5.38 5.53 5.62 5.66 5.67 5.36 5.19 6.73 5.53 5.62 5.66 5.67

3.1 contributions 4.92 5.19 5.38 5.53 5.62 5.66 5.67 4.92 5.19 6.73 5.53 5.62 5.66 5.67

3.2 interest income 0.44 0.00 0.00 0.00 0.00 0.00 0.00 0.44 0.00 0.01 0.00 0.00 0.00 0.00

IV. Surplus (+) 0.22 -1.12 -2.32 -3.71 -5.35 -7.21 -9.21 1.43 0.05 -8.36 -2.40 -3.90 -5.56 -7.34

Source: Staff Estimates

Note: Scenario 11 - GDP annual growth of 6%, and minimum pension = 20 percent of the average wage (1995-2025)

Scenario m - GDP annual growth of 6%, and minimum pension = 15 percent of the average wage (1995-2025)
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C. The Implicit Pension Debt

93. Another useful way of assessing the fiscal sustainability of the social
insurance system is to estimate its implicit debt. This debt arises from two sources: the
pensions payments that are due to actual beneficiaries during their entire life period, and
the acquired rights of current contributors. Estimating this debt serves a dual purpose, it
summarizes the system's fiscal posture, and also illustrates the financial implications of
adopting a fully-funded system, whether as a complement or substitute to the current pay-
as-you-go. A cross-country comparison of this implicit debt is shown in Table 4.4.

94. The Brazilian pension debt accounts for about 188 percent of GDP,
compared with a total external debt of about 28 percent of GDP (1992). The largest
proportion of the implicit pension debt (73 percent) is attributed to acquired rights of
contributors. It should be noted that this is a rather conservative estimate because only
contributors over 35 years old are taken into account, while for other countries in the
sample such as Ukraine, Hungary, and Uruguay all contributors are considered.
Nevertheless the magnitude of these acquired rights show again the absolute necessity of
scaling back these promises before initiating a fundamental reform of the system. The
servicing of the implicit pension debt will put tremendous pressure on the Government's
fiscal accounts. Overall, the Brazilian pension debt is high even in comparison to that of
other countries of the sample with a much older population. For instance, the U.S with
17 percent of its population over 60 (1990) has a debt of 89 percent of GDP, whereas
Brazil with only 7 percent of its population over 60 has a debt relative to GDP over twice
higher. More importantly, Brazil's population will age very rapidly compared to OECD
countries. It took France about 145 years for the proportion of its population over to
double from 9 to 18 percent. By way of comparison, For Brazil such doubling of the old
population will take place in about 28 years (2007-2035). The urgency of reform in
Brazil cannot be overemphasized.
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Table 4.4: Cross-Country Comparison of Pension Implicit Debt
(as a percentage GDP: Discount of 4 percent)

Countries Pensioners Contributors Total

Brazil (1992) 49 138 188
Men 21 58 79

Women 28 80 108

Uruguay (1993) 125 170 295

Ukraine (1993) 79 138 217
Hungary (1994) 93 120 213

U.S.A(1990) 42 70 89
Japan (1990) 51 112 144

Germany (1990) 55 102 157
France (1990) 77 139 216

Italy(1990) 94 140 242
U.K. (1990) 58 98 156

Canada (1990) 42 79 121

Source: Staff Estimates for Brazil, Uruguay, and Ukraine, Palacios (1994) for Hungary, and OECD for the rest.

Note: For Brazil, the debt on contributors is based on granting acquired rights on a prorata basis to all
contributors over 35. Survivor pensions are not included in the estimate. For the US and Japan the total debt is net
of the pension's fund assets.

D. Reform Agenda

Reform's Objectives and Constraints

95. Clearly, social security reform in Brazil cannot be disentangled from the
outcome of the ongoing stabilization program. Indeed, fiscal adjustment, which is at the
cornerstone of the stabilization program, will be short-lived if the cost of social security is
not brought under control. The baseline scenarios presented earlier show that, despite the
temporary cost reducing measures taken in 1992-93, a fiscal crisis is likely to emerge by
1996. It should be kept in mind that the social security system accounts for 18 percent of
non-financial public sector expenditures and 17 percent of revenues (1992).

96. There are many reasons that compel Brazil, at least temporarily, to stick to its
current pay-as-you-go system. First, at least at this juncture, the cost of implementing a
reform a la Chile is far too high. Indeed, for this country the transitional cost of shifting to
a fully funded system resulted in an increase in the cash deficit of the public sector from 1.2
percent of GDP at the inception of the new regime (1981) to 3.9 percent in 1984. Second,
private pensions in Brazil operate under weak supervision (see Chapter V). It is generally
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recognized that an efficient regulatory framework is a necessary condition for a successful
mandatory fully-funded private pension system (see Diamond 1993). Moreover, there is a
strong belief within the current administration that a private fully-funded system is not suited
for Brazil. Whether founded or not this is a formidable obstacle to a complete overhaul of
the current system. Finally, even if a mandatory pillar were to be added as a complement or
a substitute the priority still should be to prevent the bankruptcy of the current regime.

97. The Government of Brazil faces another important challenge for its reform
agenda: the need to reduce labor taxation. As shown earlier, not only are payroll taxes
about 9 percentage points higher than the average in Latin America, but empirical evidence
presented in the preceding Chapter suggests that higher taxes would simply further erode that
tax base. In other words, the Government can only rely on expenditures to reduce the return
offered by the social security system. It is hard to conceive any substantial reduction in the
operating cost of the social security system. This component has been drastically reduced
from its peak of 52 percent of benefits expenses in 1989 to 10 percent in 1992.

Eligibility and Level of Benefits

98. Retirement Age:30 Currently women in the urban sector retire 5 years earlier
than their male counterparts. In addition, the 1988 constitution entitled males and females in
the rural sector to retire five years earlier than their urban counterparts. This is turning out
to be an important financial drain on the social security system, which cannot be justified on
equity grounds. As shown in Chapter II, women with their higher life expectancy at the time
of retirement would have higher returns even in the absence of a preferential retirement age.
The significant increase in the number of Old-Age retirees in the aftermath of the
promulgation of the complementary laws is startling. Between 1991 and 1992 the number of
new Old-Age retirees increased from 231.000 to over 800.000. an increase of 246 percent.
By way of comparison the corresponding average annual growth rate in 1985-91 was 1.3
percent. Furthermore, among 1992 Old-Age retirees 64 percent of women and 51 percent of
men were younger than 65 years of age. Recall that less than 15 percent of Old-Age retirees
contribute for more than 17 years, which is the threshold level beyond which Old-Age has a
lower return than Length of Service.31 Under the current rules, this can be expected to
worsen over time.

99. The mere demographic factors discussed above are compounded by social
security's weak administration and enforcement capabilities in the rural sector. For instance,
rural labor unions are responsible for issuing certificates as proof of the number of years of
contribution to social security. The new rules basically extend the possibility of abuse by
these unions to a larger number of workers, which partially explain the unusually high
number of Old-Age retirees observed in 1992. To some extent, the rural retirement program
can be conceived as a social assistance program: rural contributions account for .8 percent of

30 The current practice is embedded in Article 202 of the 1988 constitution, which sets the retirement
age for both rural and urban workers.

31 See Chapter II page 25.
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total contributions (1993) while absorbing 27 percent of benefit expenses (May 1994).
Overextending future obligations in this sector in the absence of a reliable tax base is, to say
the least, not salutary.

100. Replacement Rates: The statutory replacement rates are higher in Brazil than
in most other countries. For all practical purposes a 100 percent replacement rate is the
norm in Brazil whereas the average replacement rate in Latin America is about 47 percent.
Although these rates are scaled back because of partial indexation of benefits to inflation,
there is a need to bring the statutory rates to a level actuarially viable regardless of the
macroeconomic environment. The replacement rates that would be sustainable are derived in
Appendix 4.1 under alternative assumptions about the social security budget constraint, real
wage growth, and the real interest rate. The findings are summarized in Table 4.5. The
intra-temporal budget constraint case refers to a situation in which social insurance benefits
and expenditures are equal each year. The inter-temporal budget constraint case implies that
borrowing and funding are allowed so that current revenues do not have to match outlays
each year.

Table 4.5: Brazil: A Comparison of Actual and Sustainable Replacement Rates
(in percentage)

Retirement Programs Actual Sustainable Sustainable
(Intra-temporal) (Inter-temporal budget)

1995 2025 1990-2020 2020-2050

Old-Age (5 yrs) 75 7.2 6.7 7.4 6.2
Old-Age (12 yrs) 82 20.2 17.4 18.9 15.1
Old-Age (15 yrs) 85 26.6 22.3 27.7 20.3
Old-Age (45 yrs) 100 132.9 74.2 121.5 63.8
Length of Service (30 yrs) 70 40.9 22.2 35.2 19.6
Length of Service (35 yrs) 100 60.0 32.6 52.6 28.5
Length of Service (40 yrs) 100 87.9 48.2 79.1 42.1
Special Retirement (25 yrs) 85 33.9 18.3 29.1 16.3

Source: Staff Estimates (Appendix 4.1)

Note: The inter-temporal budget constraint case assumes an annual real wage growth of 2 percent, and a real interest
rate of 4 percent.

With the exception of the Old-Age program with 40 years of contribution, all replacement
rates exceed their sustainable levels. This holds regardless of whether the budget constraint
holds each year or in an inter-temporal way. The biggest gap is associated with the Old-Age
program with 5 years of contribution; the actual replacement rate is 75 percent while the
sustainable levels vary between 6 and 7 percent. These findings clearly show that reducing
the replacement rates is imperative for Brazil. The effectiveness of such a measure,
however, would be limited by the large number of minimum benefits granted, which are
unaffected by the replacement rate.
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101. Minimum Benefit32: There are at least three problems with the current
minimum benefit policy in Brazil: (i) historically, its level as been too high; (ii) it is not
sufficiently tied to past contributions; (iii) it lacks flexibility because it is constitutionally set
at one minimum wage. In 1988-92, the minimum benefit averaged 27 percent of the
average wage. The level of this benefit, in the context of a very skewed labor income
distribution, explains the large number of minimum benefit recipients. This group accounted
for 71 percent of total benefits granted in April 1994. In the rural sector, virtually all
benefits granted are minimum ones. A more reasonable minimum benefit, based on a
poverty line, was estimated at CR$ 120,000 (July 1992) or half of the minimum wage by the
Fiscal Commission under the Collor Government. The minimum wage will most likely fall
below 20 percent of the average wage in 1994. The next adjustment in January 1995 is
likely to raise it, as a full correction of inflation URVs during March-December has been
promised.

102. Many minimum wage recipients in Brazil have made very few contributions to
the social security system, if any. In Chile, for instance, the minimum benefit requires 20
years of contribution for Old-Age retirement and 10 years for Disability retirement33.
Furthermore, the minimum benefit in Chile is financed out of general revenue, as it is a fully
funded system.

103. The lack of flexibility of the minimum benefit arises because it is
constitutionally set at one minimum wage. This leaves the social security very vulnerable to
the frequent revisions of the minimum wage policy by Congress. For instance, in July 1993,
the president vetoed a wage policy approved by Congress, which would have increased the
minimum wage in real terms by adopting a monthly indexation rule. Again compared with
the Chilean case, the stricter contributions requirement is combined with greater flexibility in
setting the level. Indeed, the minimum benefit in Chile is in nominal terms allowing the
government to decide the real level based on budgetary conditions. In short, Brazil needs to
simultaneously scale back the level of the minimum benefit, establish more stringent
contribution requirements, and delink it from the minimum wage.

104. "Salary of Benefit": 3 Currently the average wage used to compute the value of the
benefit is based on the last 36 monthly contributions. By way of comparison, benefits in the
US are based on the 35 best annual earnings. The short period over which the benefit is
determined is detrimental for more than one reason. On efficiency grounds, the shorter the
period the more severe the labor-supply distortions induced by payroll taxation. The
incentive to evade taxes on contributions that are not relevant for computing benefits is quite
strong. Avoidance can also arise as implicit contracts are designed in a way that allocates

32 Article 203 of the constitution sets the minirnum benefit for contribution related benefits at one
minimum wage.

33 This explains that despite having a similar benefit level relative to the average wage, Chile has a
lower minimurm benefit cost than Australia and New-Zealand (see P. Diamonds 1993).

34 This is set in accordance with article 202 of the constitution.



- 64 -

higher earnings to the years preceding retirement. Furthermore, the steeper income profiles
of high income earners challenges the equity desirability of the rule. Finally, the beneficial
effects of economic growth on social security revenues are partially offset by increases in
benefits expenses. Indeed, wages have a direct impact on receipts and a lag effect on benefit
expenses. The duration of the lag is determined by the time horizon of the replaced
salary.35

105. Minimum Number of Contributions: Another factor contributing to the
generosity of social insurance benefits in Brazil is the short waiting period. Until 1992, Old-
Age, Length of Service, and Special Retirement required only five years of contributions.
This requirement is redundant for the latter two as the constraint regarding the number of
years of service exceed this threshold level. By contrast, for the Old-Age plan, the minimum
number of years of contribution becomes crucial as there is no years of service requirement
attached to it. According to a 1991 law the waiting period will have to be raised gradually
(6 months each year) from 5 years of contribution in 1992 to 15 years by the year 2012. As
shown in Chapter II, this would still leave the Old-Age program with a higher rate of return
than the current Length of Service. This suggests that this target might still be too low and
pushing it to a minimum of 20 years should be considered.

Early Retirement and Civil Servants

106. Special Retirement: Under the current system, many occupations are granted
early retirement after 15, 20, or 25 years of service, without any minimum retirement age.
This applies, for instance, to journalists, pilots, and professors. This preferential treatment
goes against the initial spirit of the rule, which was to provide additional protection to
workers in hazardous activities. All the professions that do not satisfy this criterion should
be removed from this plan. For the remaining workers eligible for this plan, the replacement
rate will have to be scaled down and the minimum years of contributions raised.

107. Length of Service: This plan is generally perceived as the main culprit for
the cost of the system and indeed represents the greatest outlays. However, as shown in
Chapter II, the return it offers, though high, is still below that of Old-Age with less than 17
years of contribution. To some extent, the high benefit level is a combination of a high
replacement rate and a high average wage of its beneficiaries. An important message to
convey is that eliminating this plan alone will not solve the social insurance financial
difficulties. As shown by the baseline simulation exercise the cost of this program would be
surpassed by that of Old-Age in the near future. Here again, raising the minimum number of
years of contribution and scaling back the replacement rates would lower the rate of return to
a more reasonable level.

35 In August 1993, France took measures to address the financial difficulties of its social security
system. As a result, the number of pension is now calculated on the 25 best-paid years, against 10
before. Furthermore, the vesting period was increased from 37.5 to 40 (Oxford Analytica
December 3, 1993).
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108. Civil Servants: A distinction must be made between tenured and non-tenured
civil servants. The former account for 63 percent of the public administration wage bill and
are excluded from the public social security system. They are exempted from payroll taxes
and pay only about 5 percent of their salary as a contribution towards health care
expenditures. They are entitled to very generous social insurance benefits paid directly by
the Treasury out of general revenues. Including tenured civil servants in the general social
insurance system would give more room for transfers to lower income groups. The average
wage of this group exceeds 11 minimum wages.

109. Non-tenured civil servants account for 37 percent of the public administration
wage bill and are covered by the general social insurance system. The benefits paid by the
general social security system to civil servants is only partially financed by their own
contributions and federal transfers (41 percent in 1992). In other words, this group is
subsidized by the remaining workers. Given that the government is not in the position to fill
the gap, the only short term measure is to tighten eligibility and reduce the level of benefits.

Financing and Tax Policy Issues

110. Employee Contribution Ceiling: Currently workers do not pay any social
security tax on their labor earnings in excess of 10 minimum wages. One finds conflicting
recommendations regarding this ceiling. It has been suggested that the ceiling on
contributions be reduced to three minimum wages while setting the maximum benefit to one
minimum wage.3 6 The dual objective would be to reduce the benefit level for the upper-
income group while channelling more resources to private pensions. Arguments in favor of
reinstating the 20 minimum wage ceiling that prevailed up to 1989 have also been made (see
J. Neves 1992).3 In this case, the stated objective is to include in the system earning of
workers of low risk from an insurance point of view. It is further argued that this would be
progressive since it entails increasing the marginal tax rate of the upper-income bracket.

111. Arguments in favor of lowering the ceiling leave much to be desired. If the
objective is to reduce the maximum level of benefits this should be accomplished directly
through the replacement rate, which could be subject to a progressive schedule. As shown in

36 This argument can be found in Medici, Oliveira, and Beltrao (1992), "Seguridade Social -
Propostas de Reforma Constitutional", IPEA. The authors also suggest leaving all the contribution
to the worker and increase his salary by the amount currently paid by the employer. Under this
proposal workers that contributed in the past over the three minimum wage ceiling would be
granted a "Recognition Bond". It should be noted that the IPEA study also recommends delinking
the value of benefits from the minimum wage. Therefore these ceilings, though expressed relative
to the minimum wage, would have to be adjusted based on a separate basket created for this
purpose.

37 The ceiling was modified by a law that followed the adoption of the 1988 constitution: law No
7787 of June 30th 1989. J. Neves (1992) argues that the ceiling should be raised to 20 minimum
wages again. The fiscal commission report under the Collor government also suggested raising the
ceiling to 20 "cestas"(suggested new unit for the social security in place of the minimum wage)
while reducing the maximum benefit to 6 "cestas".
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Chapter II, such a schedule would be needed to ensure an overall progressive system once
the female retirement age is reduced to that of males. In a sense the minimum benefit
implicitly grants a replacement rate exceeding 100 percent to low-income workers, hence
bringing progressiveness to the system. The same principle can be used to have a
progressive replacement schedule for all income groups. The secondary objective of freeing
more resources for private pensions is equally questionable. To the extent that a
complementary pension is optional, nothing guarantees that indeed freed resources will be
used for that purpose. In addition, the real challenge remains providing coverage to about
half of the labor force that is excluded from the public social insurance system as well as
private pensions.

112. By contrast, raising the ceiling has a certain appeal as it broadens the tax base,
in particular in the context of the skewed labor income distribution in Brazil. For instance,
increasing the ceiling from 10 to 20 minimum wages would raise the coverage of the total
wage bill from 75 to 88 percent. Again one could adjust the replacement rates accordingly,
in order to avoid increasing the level of benefits for the upper income brackets. Against this
argument of a higher ceiling is the fact that increasing the ceiling entails increasing the
weighted average tax on the wage bill. The adverse impact might be mitigated by two
factors. First, this will apply to skilled workers for whom the marginal tax is close to lump
sum with little effect on degree of formalization and evasion. Second, the implicit increase
in the payroll tax would be modest: moving to a 20 minimum wage ceiling would increase
the weighted average employee tax from 6.9 percent to 8.3 percent. Because the employer is
not subject to the ceiling, the weighted average total tax would only increase from 29 percent
to 30 percent. It must be emphasized that even a higher ceiling implemented in a way that
leaves the rate of return of the worker unaltered can still be beneficial to the social security
system from a cash-flow standpoint: increasing the ceiling affects revenues immediately and
benefits gradually.

113. Tax Policy: As indicated in the preceding Chapter, reducing the level of
payroll taxation is clearly imperative for Brazil. Although we found that increasing payroll
taxes had a negative impact on social security coverage one needs to be cautious about an
immediate downward adjustment. The fiscal posture is so precarious that a delay in the
expected positive coverage effect of a tax cut can be costly. Such delay could very well
occur because of questions regarding the credibility of tax policy. For this reason it would
be preferable to envisage reducing the level of payroll taxation once the social security
system enjoys a certain financial cushion of technical reserves. The pace at which taxes are
reduced will depend on the size of accumulated reserves. There is a revenue neutral measure
that could be implemented immediately in order to strengthen the links between contributions
and benefits. Following the Chilean experience, this entails eliminating the employer's
contribution while increasing the worker's nominal wage so that the worker's net income
remains unchanged.3 8

38 A somewhat similar proposal was made by the Fiscal Commission under the Collor government.
It recommended enacting a law that would call for an equal contribution between the employer and
the employee. In doing so, the Commission argued, the government will be in a more difficult
position to make discretionary changes in tax rates.
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114. Technical Reserves: A social insurance system based on a PAYG system can
insulate itself more from the procyclical nature of its resources with technical reserves. It
should be pointed out, however, that the experience with technical reserves has not been
encouraging. Indeed, most Latin American countries started with a partially funded system,
which gradually turned into a simple PAYG system. This occurred as new benefits were
created and entitlement liberalized (see M. Lago 1990). Even in the US, cases in which
Treasury misused the social security funds have been documented by Munnel and
Erbnsberger (1990). This study concludes that successful social security trust funds occurred
in countries with a "stable and disciplined political environment."3 9 There is no doubt that
the mismanagement in private pension funds sponsored by public firms does not augur well
for the functioning of a social insurance trust fund in Brazil (see Chapter IV). Overcoming
this heritage is a formidable obstacle, yet it is the only way Brazil will be able to confront its
rising dependency rate. A liquidity reserve equivalent to 50-75 percent of total annual
benefit payments would be desirable.40 As mentioned earlier, the already high payroll
taxation precludes the use of a time shape of taxes to generate funds for technical reserves.

Quantitative Assessment of a Reform Package

115. The rest of this Chapter is devoted to examining the extent to which some of
the key reform proposals discussed above would improve the social insurance system's
financial accounts. Although the simulation model can handle a very broad range of reform
instruments, selecting the measures that address the fundamentals of the social insurance
imbalance is preferable. The simulation is done under the three alternative macroeconomic
settings of the baseline scenarios. The reform package, which is summarized below, is
assumed to be effective in 1995.

(i) Equalize male and female Old-Age retirement to 65 for both urban and rural
workers; 41

(ii) Set a minimum retirement age at 55 for the Length of Service program;

(iii) Reduce the average replacement rate to 50 percent for Old-Age and 40 percent
for Length of Service;

(iv) Increase the ceiling on the employee payroll tax from 10 to 20 minimum
wages;

39 In both Japan and Sweden the conflictual relationship between the executive and the legislative
branches on fiscal policy did not occur because of their parliamentary forms of government in
which the prime minister is also the leader of the majority party, and one party has been almost
continuously in power.

40 In Canada, the fund was set equal to two times the level of annual outlays at the time of its
inception.

41 In the simulation exercise this is done by changing accordingly the vectors of retirement
probabilities.
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116. Reform under Baseline Scenario I: The simulations results combining the
reform package with a real GDP growth of 4 percent and a minimum pension of 20 percent
of the average wage are presented in Table 4.6. With the reform package introduced in
1995, the deficit that would have emerged in 1996 is avoided throughout the simulation
period. Instead, a yearly surplus averaging 1 percent of GDP (1995-2025) is observed.
Recall that in the absence of reform and under a similar macroeconomic environment, a
deficit of .25 percent of GDP would arise as early as 1996, and rising each year to 9 percent
of GDP in the year 2025. It is important to highlight the relative contribution of the
different components of the reform package to the overall fiscal improvement. Over 1995-
2025 the average benefit expenditure is reduced from 9 percent of GDP (no-reform Scenario
I) to 4 percent of GDP. Raising the statutory Old-Age retirement age alone would reduce
average benefit expenditure from 9 percent of GDP to 6.5 percent of GDP (1995-2025).
Combining the statutory Old-Age retirement of 65 with a corresponding replacement rate of
50 percent further reduces the average yearly expenses to 5 percent of GDP. By combining
the changes made to the Old-Age program with the ones associated with the Length of
Service (e.g., minimum retirement age at 55 and replacement rate of 40 percent) the average
yearly expenditure would fall by an extra one percentage point of GDP (1995-2025). On the
revenue side, the increased ceiling pushes the average payroll contribution in 1995-2025 from
5.3 percent of GDP to 7.7 percent of GDP. One must remember that the employer payroll
tax rate, which accounts for two-thirds of the total payroll tax rate, is not subject to a
ceiling. All four measures combined generate consistent surpluses between 1995 and the
year 2010, paving the way for the building of technical reserves, the reduction of payroll
taxes, and the introduction of a mandatory fully-funded pillar.

117. Reform with Scenario II: The results are presented in Table 4.7. As
expected, there is a very modest improvement arising from a higher real growth rate of 6
percent. For instance, the average surplus in 1995-2025 is 1. 1 percent of GDP compared
with 1 percent under similar reforms but a growth rate 4 percent. Because in this case GDP
is growing faster, the absolute level of the surpluses are much higher. In both Scenario I
and 11, the surplus reaches its pick around the year 2010 and falls to .5-.6 percent of GDP in
the year 2025. One channel through which the improvement takes place compared to the
first scenario is the reduction in the system dependency rate, which falls, on average, by one
percentage point. This is the direct result of the improved probability of contributing to the
system that is induced by a higher growth.

Reform under Scenario III: In this case the reform package is
combined not only with a high growth rate but also with a lower minimum pension. The
resulting improvement in the fiscal's accounts is very significant. The average surplus in
1995-2020, which was 1. 1 percent of GDP under the preceding scenario, rises to 2 percent
of GDP. It follows that the conditions for setting technical reserves, decreasing the payroll
tax rate, and introducing a mandatory fully-funded system are even more favorable than
before. Incidently, a lower payroll tax could very well improve the fiscal accounts even
more by facilitating compliance.
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Table 4.6: Brazil: Reform Package Under Baseline Scenario I
(as a percentage of GDP)

1995 2000 2005 2010 2015 2020 2025

I COST RATE

1.1 Dependency Rate 0.44 0.42 0.41 0.42 0.46 0.50 0.56
1.2 Benefit Ratio 0.26 0.24 0.24 0.23 0.23 0.22 0.22
1.3 Cost Ratio 0.12 0.10 0.10 0.10 0.10 0.11 0.12

II EXPENDITURES 4.62 4.18 4.11 4.20 4.43 4.77 5.20
2.1 BENEPITS 3.94 3.58 3.56 3.69 3.95 4.31 4.76

old-age 0.82 0.88 0.97 1.10 1.30 1.56 1.88
length-of service 1.37 1.19 1.07 1.02 1.01 1.04 1.09
disability 0.34 0.28 0.24 0.22 0.21 0.20 0.21
survivors 0.82 0.86 0.91 0.97 1.04 1.11 1.18
destitute 0.18 0.17 0.16 0.17 0.17 0.18 0.18
bonus for work 0.01 0.00 0.00 0.00 0.00 0.00 0.00
compensation & accident 0.41 0.20 0.21 0.22 0.22 0.22 0.22

2.2 ADMINISTRATION 0.67 0.60 0.55 0.51 0.48 0.46 0.44
wage & salaries 0.23 0.21 0.19 0.18 0.17 0.16 0.15

III REVENUES 5.48 5.30 5.47 5.61 5.69 5.74 5.74
3.1 contributions 5.05 5.30 5.47 5.61 5.69 5.74 5.74
3.2 interest income 0.43 0.00 0.00 0.00 0.00 0.00 0.00

IV Surplus (+) 0.86 1.13 1.36 1.41 1.26 0.97 0.54

Source: Staff Estimates

Note: GDP annual growth of 4%, and minimum pension = 20% of the average wage (1995-2025)
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Table 4.7: Brazil: Reform Under Baseline Scenario II
(as a percentage of GDP)

1995 2000 2005 2010 2015 2020 2025

I COST RATE

1.1 Dependency Rate 0.44 0.41 0.41 0.42 0.45 0.50 0.55
1.2 Benefit Ratio 0.26 0.24 0.24 0.23 0.23 0.22 0.22
1.3 Cost Ratio 0.12 0.10 0.10 0.10 0.10 0.11 0.12

11 EXPENDITURES 4.62 4.19 4.12 4.22 4.45 4.79 5.23
2.1 BENEFITS 3.94 3.58 3.57 3.71 3.97 4.33 4.78

old-age 0.82 0.88 0.97 1.11 1.31 1.57 1.90
length-of service 1.37 1.19 1.07 1.02 1.02 1.04 1.10
disability 0.34 0.28 0.24 0.21 0.20 0.19 0.19
survivors 0.82 0.86 0.91 0.97 1.05 1.12 1.19
destitute 0.18 0.17 0.17 0.17 0.17 0.18 0.18
bonus for work 0.01 0.00 0.00 0.00 0.00 0.00 0.00

compensation& accident 0.41 0.21 0.21 0.12 0.22 0.23 0.23

2.2 ADMINISTRATION 0.67 0.60 0.55 0.51 0.48 0.46 0.44
wage & salaries 0.23 0.21 0.19 0.18 0.17 0.16 0.15

IlI REVENUES 5.49 5.35 5.55 5.70 5.80 5.84 5.85
3.1 contributions 5.06 5.35 5.55 5.70 5.80 5.84 5.85
3.2 interest income 0.44 0.00 0.00 0.00 0.00 0.00 0.00

IV Surplus (+) 0.88 1.17 1.42 1.49 1.35 1.06 0.62

Source: Staff Estimates

Note: GDP annual growth of 6%, and minimum pension = 20% of the average (1995-2025)
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Table 4.8: Brazil: Reform Package under Baseline Scenario III
(as a percentage of GDP)

1995 2000 2005 2010 2015 2020 2025

I COST RATE

1.1 Dependency Rate 0.44 0.41 0.41 0.42 0.45 0.50 0.55
1.2 Benefit Ratio 0.20 0.19 0.19 0.19 0.19 0.19 0.18
1.3 Cost Ratio 0.09 0.08 0.08 0.08 0.09 0.09 0.10

II EXPENDITURES 3.48 3.25 3.27 3.41 3.65 3.97 4.36
2.1 BENEFITS 2.98 2.79 2.86 3.03 3.29 3.62 4.02

old-age 0.62 0.67 0.75 0.86 1.02 1.23 1.49
length-of service 1.03 0.93 0.87 0.85 0.88 0.92 0.99
disability 0.26 0.22 0.19 0.18 0.17 0.17 0.18
survivors 0.62 0.69 0.76 0.84 0.91 0.99 1.05
destitute 0.13 0.13 0.12 0.13 0.13 0.13 0.14
bonus for work 0.01 0.00 0.00 0.00 0.00 0.00 0.00
compensation& accident 0.31 0.15 0.16 0.16 0.17 0.17 0.17

2.2 ADMINISTRATION 0.50 0.45 0.41 0.38 0.36 0.34 0.33
wage & salaries 0.17 0.16 0.14 0.13 0.12 0.12 0.11

III REVENUES 5.49 5.35 5.55 5.70 5.80 5.84 5.85
3.1 contributions 5.06 5.35 5.55 5.70 5.80 5.84 5.85
3.2 interest income 0.44 0.00 0.00 0.00 0.00 0.00 0.00

IV Surplus (+) 2.01 2.11 2.28 2.29 2.15 1.88 1.49

Source: Staff Estimates

Note: GDP annual growth of 6%, and minimum pension = 15 percent of the average wage (1995-2025)
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D. Summary of Findings

118. Based on the simulation model this Chapter examined the medium and long
term financial prospects of the social insurance system. As expected, in the absence of
corrective measures, the social insurance system's fiscal posture will deteriorate. Despite
the cost containing measures taken in 1993-94, such as the elimination of the "Bonus" for
continued work, a deficit is likely to emerge by 1996. By the 2000, the deficit would
reach 2.4-3.7 percent of GDP, depending on GDP growth and the level of the minimum
pension relative to the average wage. In other words, all projections point to the
necessity and urgency of adopting a social insurance reform. This is also corroborated
by the implicit pension debt, which we estimated at 188 percent of GDP. Although a the
most immediate concern in Brazil should be to prevent bankruptcy, one must not lose
sight of the need to adopt a better pension system and reduce labor taxation.

119. It is recognized, however, that Brazil faces a number of constraints that
affect both the sequencing and the system options. The first constraint is linked to the
macroeconomic environment, which precludes the immediate replacement of the pay-as-
you-go system by a mandatory private pension system. This would require important
resources that Brazil lacks today, as the Government would have to honor ongoing
benefits while ceasing to receive contributions. Moreover, the social insurance reform
will have to be undertaken in the context of the constitutional reform. As such it requires
a certain political consensus to be adopted.

120. A reform package that contains some key measures to avoid a fiscal crisis
and also addresses some efficiency concerns arising from the structure of benefits, has
been presented. This package has been shown to improve considerably the social
insurance's fiscal posture, and even allow the building of technical reserves, which would
insulate the social insurance system from short term cyclical effects. Adopting a better
pension system, however, entails moving towards a multipillar pension system in which a
fully-funded scheme plays a major role. This highlights the need to understand the
functioning of private pension funds in Brazil. This is the topic of the next Chapter.



CHAPTER 5

ANALYSIS OF TIE PRIVATE PENSION FUND SYSTEM

A. Introduction

121. The purpose of this Chapter is to assess the functioning of private pension
funds in Brazil. The importance of such an assessment comes from the tendency to rely
more and more on the private system for the provision of social insurance. Private
pensions funds are a relatively underdeveloped sector in Brazil. In 1988, they covered
only 2.6 percent of the labor force and held assets equivalent to 4.6 percent of GNP. In
comparison, the corresponding private assets to GNP ratio is about 35.8 percent in the
United States and 16.5 percent in Chile. This report will therefore assess existing
pension funds and highlight some of the impediments to the further development of
private pensions in Brazil. Furthermore, a significant proportion of pensions are
sponsored by public enterprises. These funds have been plagued by mismanagement
causing increasing subsidization by the sponsoring institutions and constituting a burden
on fiscal adjustment.

122. There are two types of private pension funds in Brazil: closed and open
funds. Open funds are managed by independent financial or insurance institutions and are
open to the public. Closed pension funds are linked to private and public companies, and
are open exclusively to employees of these companies. As of March 1993, the total value
of assets held was US$ 25.4 billion for closed funds compared to US$ 1.1 billion for
open funds. For this reason this chapter will place a greater emphasis on closed pension
funds. The rest of the chapter is organized as follows: Section B is a general discussion
of closed pension funds. Section C presents an assessment of closed pension funds. The
main findings are summarized in Section D.

Table 5.1: Brazil: Percentage of the Labor Force Coverd by Penson Plam and the Infornal Sector

191 1982 1983 1984 1985 1986 1 197 1 1989

Labor Force (Millions)* 47.5 49.9 50.9 52.4 55.1 56.8 59.5 61.1 63.0

Pension Plan Participants 1.1 1.2 1.3 1.4 1.4 1.5 1.6 1.6 1.7
(Millions)

% Labor Force Covered by 2.32 2.40 2.55 2.67 2.54 2.64 2.69 2.62 2.70
Pension Plans

Informnal Sector & Others 25.8 28.0 29.2 30.4 32.2 33.3 34.9 35.1 36.7
(Millions)*+

% Labor Force in Informal 54.32 56.11 57.37 58.02 58.44 58.63 58.66 57.45 58.25
Sector

Source: Abrapp,*FIBGE-Census & PNAD, **Difference between total employed labor force (PNAD) & formal
employment (RAIS).
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B. Open Pension Funds

123. The 1960's saw a growth in the creation of the open private pension
institutions generically called "montepios". These open private pension funds were
operated by independent financial or insurance institutions and were open to the general
public. Today, open private pension funds are not very popular in Brazil. There has
been skepticism regarding investing in open private funds due to their bad performance
history. In the past several of these funds went bankrupt due to poor investments,
inflation and corruption problems, and this has caused a lack of confidence on the part of
the public.

124. The term open private pension fund, is according to the law, considered to
cover profit making and non-profit making as well as insurance companies. It is further
broken down into two categories: a) Individual Plan- with the objective of guaranteeing
benefits contracted by an individual person, in his\her own favor and\or their respective
beneficiaries, and b) Group Plan- with the objective of guaranteeing benefits contracted
by a corporate legal entity for groups of individuals linked by a legal relationship and\or
their respective beneficiaries.

125. Open pension fund assets totaled about US$1.1 billion as of June 1993 or
about 4 percent of the total pension fund's assets. Today there are two substantial
players in the open fund market. Of these, Bradesco is the largest managing about
US$750 million or 68 percent of open fund assets and Prever (a Brazilian investment
management firm) managing about US$150 million or 14 percent of open fund assets.

Regulatory Agencies

126. The regulatory framework for both open and closed funds is summarized in
Table 5.2. As seen in this table, the regulatory agency for open funds and insurance
companies is the Superintendent of Private Insurance (SUZEP). SUZEP's funding comes
mainly from the federal government which covers 60 percent of their costs by annual
transfers. The remaining 40 percent comes from a recently created monitoring fee
charged to the organizations under its supervision, of which less than 5 percent comes
from penalties for non-compliance. The amount transferred from the Government has
decreased since establishing the monitoring fee in 1989. The monitoring fee cannot be
greater than 2 percent of the operational costs of fund sponsoring companies.



Table 5.2: STRUCTURE OF THE PENSION FUND REGULATORY SYSTEM

PENSION FUNDS

fJOPEN FUNDS CLOSED FUNDS

LMINISTRY OF FINANCE MINISTRY OF SOCIAL
, | ~~~~~~~ ~ ~ ~~~~~~~~SECURITY|

NATIONAL COUNCIL OF lNTOAMONETARY DEPT. OF COMPLEMIIENTARY
PRIVATE INSURANCE ICNSP) _CUILCM)|SOCIAL SECURITY

SUPERINTENDENT OF SOCIAL
SECURITY (SUZEP)
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127. The creation of an open private pension organization and the operation of
its pension funds is granted through an approval issued by the Ministry of Finance at the
request of the legal representatives of the interested parties and submitted after an initial
review, by SUZEP. The required initial capital for the establishment of an open private
pension fund is US$2.13 billion and there is no requirement for minimum number of
participants. It has generally been much easier for these open funds to be created and
approved by the Ministry than for closed funds. Approval of open plans takes about one
month and once a company offering open pension plans has a plan approved, it may use
that plan for several companies without having to have a new plan approved for each
company. Once established, funds are required to forward to SUZEP quarterly and half-
yearly disclosure reports on their economic, financial and actuarial situations. All
assessments, appraisals and balance sheets of the organizations must be submitted to
independent auditors registered with the Brazilian Central Bank.

128. There does not appear to be any major problem with the regulatory
structure or operation of the open funds. It should be noted, however, that disclosure
reports from the funds are not provided in a consistent or timely manner. And there did
not seem to be any enforcement of penalties for non-compliance.

Investment Regulations

129. After strong lobbying by open pension fund managers and associations,
investment regulations for open funds were liberalized in the summer of 1992. The new
regulations set the following ceilings rather than minimum levels for investments in
specific security types: 40 percent for Real Estate, 50 percent for Corporate Shares, 50
percent for Public Securities, and 40 percent for Fixed Income Securities. These ceiling
regulations are only considerably less restrictive than the minimum levels applied to
closed funds.

130. In the past, investment in foreign securities was restricted; however, as of
July 1993 pension funds can invest up to 1 percent of their assets in depository receipts
(shares) issued by companies headquartered in Mercosur countries. Extending this rule to
non Mercosur countries as well as raising the ceiling should be considered. International
experience indicates that allowing pension funds to invest in foreign assets would reduce
their portfolio risk (see next Chapter).

131. Open funds are required to guarantee participants a real return of 6
percent. In the past year, however, open pension fund managers have begun to offer
participants the option of a guaranteed return of 6 percent or 100 percent of realized
returns less a management fee.
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Administrative Fees

132. Administrative fees charged for management of open funds include an
annual fee of about 1-2 percent of assets plus a one-time load charge. The large firms
managing open funds charge a one-time load fee ranging from 5-12 percent of assets.
The minimum fee charged for administration is .6 percent and the maximum is 3 percent
depending on the size of assets under administration. SUZEP controls profit margins on
administration fees which are not to exceed 30 percent; so far, however, competition
between companies has forced the fees to remain below the 30 percent limit.

The Annuities Insurance Market

133. In Brazil, open pension funds are structured as annuities. Insurance
companies as well as banks and investment firms manage pension funds. Because the
funds are set up as annuities, there is no separate annuities market as in Chile for
example, where pension fund participants withdraw their funds upon retirement and
invest them in annuities.

C. The Functioning of Closed Pension Funds

Introduction

134. Closed funds are established by a company or group of companies with
their membership restricted to the employees of the company or group of companies and
they are funded by employer and employee contributions. Closed pension funds are
mainly operated by Government owned corporations/institutions and/or large corporations
and multinationals. The state owned oil giant, Petrobras, set up its closed pension fund
in the 1970's and this formed the benchmark for an increase in the number of these
closed institutions.

135. Tables 5.3 and 5.4 summarize the evolution of closed pension funds
between 1978 and 1992. State owned companies were the first to set up and operate
private pension funds. Most new closed pension funds, however, are sponsored by
private companies. In fact, the number of state owned closed pension funds has even
fallen slightly over the past three years. There are currently 266 closed pension funds in
Brazil covering about 2 million participants. Of these, 156 are private sector funds and
110 are public sector funds. Based on the value of assets, though, state owned closed
pensions are far more important than private ones, accounting for 85 percent of total
assets. The discussion that follows highlights some of the problems arising with the
functioning of closed pension funds in Brazil and suggests ways of fostering this
underutilized institutional investor.
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TABLE 5.3 TABLE 5.4
Brazil: Number of Entities - Public Sector and Private Brazil: Number of Participants-Level of Assets

YEAR || SECTOR || SECTOR || TOTAL YEAR RTICIPANTS ASSETS
PUBLIC PRIVAT Millions US$M

1978 67 0 4 1981 1137.4 3,753

1979 48 19 67 1982 1255.9 5,005

1980 66 33 99 1983 1343.3 4,425

1981 77 41 118 1984 1433.9 5,367
1982 84 45 129 1985 1464 7,536

1983 86 51 137 1986 1612 8,686
1984 89 55 144 1987 1708.6 7,640
1985 93 66 159 1988 1657.1 10,484

1986 37 75 172 1989 1775 15,604

1987 106 80 186 1990 1870 12,300

1988 112 105 217 1991 1965 17,989

1989 113 122 235 1992 2059.1 23,026

1990 114 130 244

1991 113 143 256

1992 110o IIL 115626

Source: BACEN, SPC, and ABRAPP Source: Bacen, SPC, and ABRAPP

Pension Plans and Benefit Types

136. Closed pension funds are organized as either, defined-benefit plans,
defined-contribution plans or hybrid plans. In defined contribution plans the amount of
the pension benefit depends on the employer and employee contributions and the
investment performance of the fund. There is no implicit guarantee that retirement
income will be a certain fixed amount. The participants are exposed to the risks of fund
investments and the impact of inflation. In defined benefit plans there is a guaranteed
benefit amount, which is promised by the company. The future cost of the plan is
determined by factors such as: the mortality rates, age of retirement, level of
compensation and investment performance. The main employee advantage of a defined-
benefit plan is that the employer assumes the risk and guarantees a certain amount upon
retirement, in effect, insuring the employee's pension. In hybrid plans which are
increasing in popularity in Brazil, there is a combination of more than one benefit
formula, for example, accruing the employee contributions with a defined contribution
formula while the employer contributions are made using a defined benefit formula.
With Brazil moving more towards defined contribution and hybrid plans, with less of the
pension insurance assumed by the employer, a sound regulatory framework is
increasingly necessary to safeguard the benefits of the participants.
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Table 5.5: Brazil: Types of Pension Plans

Type of Plan National\Privat Multinational State\Combinatio Total (%)
e(%) (Y) n(%) l

Defined Benefit 18 0 67 12

Defined 21 39 0 28
Contribution l

Hybrid 61 61 33 60

Source: Towers & Perrin

The distribution of pension plans by company type is shown in Table 5.5. State
companies do not offer defined-contribution plans. This partly explains the problems

they are confronted with, which are discussed later in this Chapter. By way of contrast,

multinationals provide defined-contribution benefits or hybrid ones, but no defined-benefit
plan. The range of benefits offered by pension funds is summarized in Table 5.6. It is

interesting to note that as many as 50 percent of multinationals offer vesting rights against
14 percent for state companies and 26 percent for private nationals. Standardizing the
availability of vesting rights would be an important step to greater labor mobility and
increased competition among closed funds.

Table 5.6: Brazil: Types of Benefits Provided by Company Plans

National\Private Multinational State\Combination Total
(%) () (%) (%) 

Normal Retirement 100 100 100 100

aly Retirement 52 75 48 62

Postponed Retirement 26 54 10 35

Disabilty 98 92 100 95

Spouse Pension 90 90 97 92

Survivors' Pension 81 69 97 79

L=p Sum Death Benefg 38 36 79 46 l

Withdrawal 76 49 90 67

Vesting 26 51 14 35

Others 24 17 52 27

Source: Towers & Perrin.
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Tax Incentives

137. Pension contributions may be taxed at three different intervals, a) when
contributed, b) when income is earned from investments and c) when benefits are paid.
The success of any reform of retirement savings programs will depend largely on the
participants being able to defer the income taxation on current contributions until they
receive their benefits.

138. Closed funds were aligned with philanthropic and social welfare
organizations and therefore by law,42 tax exempt. But this law was revoked in 1983 and
the funds have since been arguing in Brazil's Supreme Court to have it reinstated. The
funds have had an injunction against paying the taxes until resolution of the dispute. So
currently, the closed pension funds do not pay taxes. Company sponsors contributions to
their closed pension funds, however, are deductible from corporate taxable profits.

139. The employee's benefit upon retirement is taxed:

(i) In two separate ways: a) the part of the benefit contributed by the
employee has already been taxed over the years by inclusion in the normal
income tax of 15 or 25 percent. It is therefore not taxable upon
retirement, with one exception, if the employer has not paid withholding
tax on its capital and income then the employee's contribution is taxable;
and, b) the portion of the benefit contributed by the employer is always
taxed.

(ii) If the employee dies or becomes permanently disabled then his/her benefit
is not taxable.

(iii) If the employee withdraws from the plan, the redemption of his/her share,
adjusted for inflation is not taxable having already been taxed by inclusion
in normal income tax.

140. Tax regulations should provide for tax incentives for employee
contributions over the years and the tax-free transfer of pension fund assets between
plans. These tax incentives allow for the accumulation of higher returns for the
pensioner and the transfers allow for portability between employers funds and individual
pension plan. The Ministry has expressed its intention to allow (in its legislative reform
in October 1993) beneficiaries to count contributions as tax deductible, applying the tax
only to the final benefit.

42 Law 6435/77 Art.3



- 81 -

Degree of Competition Among Pension Funds

141. There is no competition among Brazilian closed private pension funds or
between closed and open private pension funds, mainly because employees which
contribute to closed funds cannot transfer their accumulated balances (the contributions
made by them and their employers and the net returns on the investments made by the
fund) from one fund to another. The inconsistency and mostly non-existence of vesting
and the non-existence of portability are the main inhibiting factors to competition.

142. The advantage of portability in a pension fund system is that the
employee's ultimate pension benefit reflects participation over his or her entire career not
just their last employment. There are three different levels of portability, deferred
termination benefits, transfer of benefits at termination and complete portability. With
deferred termination benefits, the benefits can take the form of either an unitized pension
or a lump sum. In either case the payment is deferred until employees reach retirement
age at which time they receive their pension from their various previous employers. The
problems with this system are: a) over time it leads to a decrease in the real value of the
pension because post termination inflation and salary increases have no effect on a fixed
deferred pension; and b) keeping track of small amounts of benefits for many terminated
employees and locating them years later often poses great administrative problems. With
transfer of benfits at termination, the problem of the administration is resolved because
benefits can be made available immediately upon termination and transferred to another
employer or individual pension plan, however the problem of the value of funds remains.
Complete portability is the ideal situation which would result in comparable pensions for
both an employee who changes jobs and one who stays with the same employer until
retirement. The best way to have complete portability is to have each successive
employer's pension plan recognize equivalent participation in the previous plans in
exchange for the transfer of an appropriate amount of funds. Whatever method of
portability is in place, the tax laws should provide for the transfer of funds without
adverse consequences.

143. Currently, there is no such law or requirement in place in Brazil. Vesting
is not required by any Government regulation. Vesting requirements, if any, are set on a
fund by fund basis and are present in only 35 percent of the 45 plans surveyed by Towers
& Perrin, of which 14 percent are state company plans, 77 percent are private company
plans which are further broken down into 51 percent multinationals and 26 percent
nationals. This demonstrates that the multinationals are the most likely to be following
the plans from their home countries.43 Efficient management and effective competition
can only be had if employees can withdraw their contributions and deposit them in funds

43 An example of the vesting requirements from one of Brazil's public pension funds
is: after working for the company for 30 years and contributing for 20 of those 30 years, the employee
is fully vested, however, even after full vesting, if the employee leaves the company he\she can take
only 2\3 of his\her accumulated balance.



- 82 -

that they consider to be better managed. Competition requires the possibility of
transferring funds accumulated in any personal account, to another fund. In discussions
with the Ministry of Complementary Social Security we were informed that the pension
funds as they are now do not have the actuarial structure necessary to allow the transfer
of pension assets from fund to fund. They hope to change this but it is a long term goal
and is not scheduled to happen in the near future. In order for the pension fund system
to be fully operational as a reliable supplement to public social security, portability and
vesting should be major components of its reform.

Administrative Costs

144. These costs are often discussed in the context of studies comparing the
merits of different pension systems. A comparison of the Brazilian administrative cost
for closed funds with that of four other countries is shown in Table 5.7. Costs are
expressed relative to contributions, assets, and contributors' wages. A more accurate
comparison is obtained by using wages as a scaling factor. This avoids measurement
errors due to differences in contribution rates or maturity/age across pension systems.
Many observers have pointed out that administrative costs in Chile are too high due to
marketing expenses and switching costs. The data show that these costs in Brazil average
2.8 percent of wages compared with 1.5 percent in Chile. In other words, although
Brazilian closed funds are not faced with the switching costs and marketing expenses
associated with the competitive setting of Chilean funds, they still display higher
operating costs. This suggests the existence of considerable degree of inefficiency in the
management of Brazilian closed pension funds. It is also worth noting the extremely low
costs achieved by Singapore and Malaysia: they are 13 times lower in Singapore than in
Brazil. Both Singapore and Malaysia benefit from economies of scale of centralized
operations by their provident funds.

Table 5.7: Country Comparison of Administrative Costs

Operating CoDt as a % of Singiapore Malaysia Zambia Chile Brazil
1990 19 989 X 9 9000 19 90

Annual Contributions 0.53 1.99 51.7 15.4 8.28

Average Total Assets 0.10 0.18 6.8 2.3 2.21

Covered Annual Wages 0.21 0.40 5.17 1.54 2.76

Source: Staff Survey for Brazil and Vittas (1993) for the rest.44

145. The question that is raised by the high administrative costs of Brazilian closed
pension funds is whether they can be explained by the inefficient management of the ones
affiliated with state owned companies. A comparison of administrative costs between

44 World Bank Survey done by LAICO, June 1993
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multinationals, private nationals, and state owned is shown in Table 5.8. These costs are
expressed as a function of contributions, hence subject to the measurement errors alluded
to earlier. It turns out that these biases would underestimate the cost in state owned
funds since they tend to have higher contributions. Despite this bias, state owned
companies are found to have higher cost than the rest. For instance, 39 percent of state
owned funds have administrative costs exceeding 12 percent of contributions. By contrast
only 4 percent of multinationals and 13 percent of private nationals are in this cost range.

Table 5.8: Brazil: Administrative Costs of Private Pension Funds
(as a % of contributions)

National/Private Multinational (%) State/Combination Total (%)
l _ _ _ _ _ _ _ _ _ _ _ (% ) (% } _ _ _ _ _ _ _ _

Up to 3% 28 50 13 35

3. l % to 6% 31 19 13 22

6.1% to 9% 15 15 13 15

9.1 % to 12% 8 12 22 12

12.1% to 15% 13 4 39 14

Over 15 % 5 0 0 2

Source: Towers & Perrin

Investment Regulations and Fund Investment

146. The investment regulations applied to closed pension funds are summarized
in Table 5.9. Closed pension fund assets are subject to both minimum and maximum
provisions. Government bonds, for instance, are required to represent between 25 and 70
percent of total assets. Real estate assets and loans to employees are subject to
maximums only. Overall, these investment regulations are fairly restrictive. The
government should move towards the "prudent man" rule approach that prevails in the
US, UK, and netherlands (see next Chapter). As a first step, all assets should be subject
to ceilings only. This would also ensure a similar treatment of open and closed pension
funds in this regard. The government has recently allowed pension funds to invest 1
percent of their assets in foreign securities within the Mercosur region. This should be
extended to all foreign securities and the ceiling gradually raised to 15 percent.
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Table 5.9: Investment Limitations for Closed Private Pension Funds

Public Titles
OFND/LTN/LFT/TDA Minimum Maximum
CED. Hipotecaria, Let. Hipotecaria 25 70
ities issued by the Development Bank.

Stocks
not > than 75% in Private National Enterprises
not < than 25% in State EnterprisesWMultinat'ls Minimum Maximum
not < than 5% in Unica CIA 25% 70%
not < than 15% in Voting Capital
not < than 25% in Total Capital

Loons iiu aiu
Loans to Employees | L%l 17%

Real Estate
* Being Used =Minium Maximum
v Being Leased 0% 20
* Construction

Mortgage Bonds
Issued C.E.F., C.E.E. InstitutionsMimu Mamm
Debt Financing 5
Real Estate Land or Property

Other
Mutual Funds, Certificates of Deposits, [Miiimximum
Foreign Exchange, Eletrobras Payables etc.

Resolutions From the Control Bank
'No. 1612 of June 23, 1989
"No. 1860 of August 28, 1991
"No. 1893 of January 9, 1992
'No. 1896 of January 29, 1992
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Performance under Macroeconomic Instability

147. A cross-country comparison of private pension fund performance is shown
in Table 5.10. One can see that the 10.9 percent average real return achieved by
Brazilian pension funds in 1986-1990 is in line with international standards. In fact,
within the sample, only Japanese and US pensions offered higher average returns (13.8
and 11.2 percent respectively). The high Brazilian average return on pension assets,
however, should be assessed in light of its very high volatility over time and across
pension funds. This volatility is captured in Table 5.11 which shows the evolution of
returns for state and privately owned pensions between 1986 and 1992. The Brazilian
pension funds witnessed negative returns in both 1987 and 1990 as a result of the so
called " heterodox shocks." For instance, as a result of the confiscatory Collor I plan,
the average return of all surveyed pension funds was -7.1 percent. This dismal
performance, however, was not uniform across pension funds. One can see from Table
5.12 that there is a wide gap between the maximum (64 percent) and the minimum return
(-69 percent) earned during the Collor I plan. As a result of this plan, all of the three
main assets used by pension funds - government papers, certificate of deposits, and equity
- earned negative return in 1990 (see Table 5.13). On average, privately owned pension
funds seem to be hit relatively more severely by the respective "economic shocks." For
instance, in 1990 the average return of private pensions was -11.6 percent, compared
with 0.8 percent for state owned ones.

Table 5.10: International Comparison of Pension Funds Real Returns

Country Brazil Chile UK US Germany Japan Canada

Average Return 10.9 9.34 10.1 11.2 6.3 13.8 6.3
(1986-1990) = I_ =

Source: Staff Survey for Brazil and EP Davis (1992) for the rest.
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Table 5.11: Brazil: Comparison of Real Returns
(in percentage)

Type of Year Average Real Return Standard Deviation Codekient of Vatlbrou %O
Fund

1986 8.7 16.3 186

1987 -5.2 24.5 -470.8

1988 26.4 8.6 32.6

State-
Owned 1989 31.3 16.5 52.5

190 0.8 23.6 2882.3

1991 25.7 14.4 56.1

1992 19.1 10.2 53.1

1986 1.8 15.9 880

1987 -7.5 18.4 -246

Private 1988 28.4 22.6 79.8

1989 32 38.2 119

1990 -11.6 33.8 -292.6

1991 33.8 15.8 47

1992 16.6 10.6 64

1986 8.3 19.5 236.1

1987 -3.3 20.7 -634.5

Total 1988 26.8 21.2 79.1

1989 29.9 33.3 111.4

190 -7.1 30.6 -430.8

1991 29.2 21.6 74

1992 17 11.9 69.7

Source: Staff Survey

Table 5.12: Brazil: Economic Shock and Volatility: Maximum and Minimurn Returns
(in percentage)

Year Economic Plan Type Maximum Miimum

1986 Cruzado Plan Public 30 -13

Private 38 -29

1987 Bresser Plan Public [ 35 -36

Private 19 -37

1990 Collor I Plan Public 42 -33

Private [ 64 -69

Source: Staff Survey
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Table 5.13: Brazil: Comparison of Returns of Different Asset Types
(in percentage)

Year Gevearmat pers Certificate D.oa Eq.t

(LFrILTN/BBC) (CDB-Pos) (Bovtgpa)

1989 33.15 -13.1 -1.08

1990 -20.51 -26 -74.1

1991 9.78 15.28 316.42

1992 31.1 14.95 -11.31

Source: Estatisticas Bisicas do Mercado Financeiro e de Capitais, Banco Central do Brasil, Junho 1993

Mimanagement of Closed Funds Sponsored by Public Companies

148. There have been numerous reports and investigations of mismanagement
related to the Government owned or affiliated closed funds, of which there are 41 federal
government controlled funds and 69 state or municipal organizations. They are managed
by politically appointed directors who a) are not necessarily professional portfolio
managers, and b) who change with each Government. Their investments tend therefore
to be more politically forced rather than professionally sound. These funds have also
been accused of being plagued with corruption. They have recently come under attack by
an investigative report of the Comissao Parlamentar de Inquerito (CPI) which a) cites
their problems of contribution rates well above the 7 percent ceiling stipulated by the law,
some as high as 18 percent and increasing and b) cites their problems with poor
investment performance and lack of compliance with investment regulations. Improving
the management of these funds is essential to improving the overall fiscal discipline of the
pension fund system.

149. The proportion of contributions from state-owned sponsors to their
respective funds have been increasing steadily. Table 5.14 shows the sponsor\participant
contribution ratio which should under normal conditions be 2:1 but is greater for several
of the larger public funds. These increasing contributions are supposed to finance the
growing deficit of these funds. A continuous deficit is a clear sign that the system is not
self-sustainable and only functions by means of heavy cash inflows or debt absorption
from the public sponsors. In some cases, sponsoring companies have transferred real
estate or similar assets to its funds to cover liabilities.
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Table 5.14: Brazil: Proportion of Sponsor and Participants Contribution
to Public Pension Funds

g;ti;tt;g;it;;t:t;S. . M r;t0- X-- ;- ;i.... ... ... ... ..
Petrobras Petros 2.54/1 2.0/1 2.57/1

Banco do Brasil Previ 1.98/1 2.0/1 1.92/1

Embratel Telos 2.24/1 2.37/1 2.33/1

IRB Previrb 1.74/1 2.24/1 2.14/1

Cias. Docas Portus 2.47/1 2.55/1 2.45/1

Vale Valia 3.13/1 2.48/1 3.73/1

Eletronorte Previnorte 2.00/1 1.75/1 2.30/1

Telebras Sistel 3.21/1 2.66/1 3.10/1

Source: CPI Report

150. In efforts to control this problem of contributions, the law45 limits the
amount of the public sponsors contributions to the benefit plan to 2/3 and to a maximum
of 7 percent of the participants payroll. However, this rule is valid only for new funds.
It does not apply to those public funds in existence prior to the law, thereby reducing its
effectiveness. Table 5.15 shows for eight of the larger public funds, the percentages by
whhich they exceed the 7 percent limit. The problem now, is what to do about the many
public funds which are grandfathered by the law, and which are contributing well above
the 7 percent limit. In a period of 30 months. more than US$ 1 billion in excess of the
contribution ceiling was made to public companies by their affiliated pension funds.

151. The consequence of these contributions is an inefficient allocation of public
resources. The causes of mismanagement and the increasing deficit remain
uninvestigated and the subsidies in the form of increasing contributions continue.
According to the law46, the Ministry Division of Complementary Social Security has to
be informed in cases of fund deficits. It will then stipulate a new cost and/or benefit
plan. Instead of reporting deficits to the Ministry, the sponsors are covering the deficit
themselves. As a result, there has not been a single case of Ministry intervention caused
by the rule.

45 Law 8020 12/04/90 Art.2

46 Law 8020 12/04/90 Art. 4
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Table 5.15: Brazil: Public Funds Exceeding the 7% Limit
(by % in excess)

:: nsr 9- - - f 2L 9j

Eletrobras Petros 18.98 20.57 22.15

Banco do Brasil Previ 31.7 20.86 12.83

Embratel Telos 11.45 11.64 11.83

IRB Previrb 13.5 16.9 15.89

Cias. Docas Portus 15.27 15.27 15.27

Vale Valia 20.43 22.43 18.6

Eletronorte Previnorte 15.33 13.11 12.1

Telebras Sistel 14.81 14.79 14.79

Source: CPI Report

152. The CPI Report has also accused many public funds of mismanagement in
the purchase of real estate and other securities above the regulated limit and which have
provided no profit to the funds. According to the Ministry's Division of Complementary
Social Security, 90 percent of funds do not comply with at least one of the investment
regulations.

Table 5.16: Brazil: Public Pension Funds Compliance with Investment Regulations
A= in compliance B= not in compliance

Shares Min 25 % A % 67% 67%

:. ili . 100% 33% 33%

Real Estate Max 20% 46% 44% 44%

54% 56% 56%

Public Bonds Min 25 % 33 % 6 % %

..... ..... 67% 94% 100%

Mortgage Notes Min 5% A 17% 0% 0%

DX : <. 83% 100% 100%

Source: CPI Report
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153. Public funds have been accused of repeatedly using the same
consultant/actuarial firm for evaluations which have been consistently incorrect. The
report states that many of these funds are investing in real estate ventures at well above
the market value due to these incorrect actuarial evaluations. As seen in Table 5.16, the
public funds investments in Real Estate have remained relatively stable between 54
percent and 56 percent, well above the 20 percent investment limit. Compliance with
investments in shares has been improving from 0 percent in 1990 to 67 percent in 1992,
mainly due to the attractiveness of shares in the current market. Compliance with public
bond and mortgage notes, however, have decreased all the way to 100 percent non-
compliance.
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D. Summary of Findings

154. The purpose of this Chapter has been to assess the functioning of the
private pension fund system in Brazil. In the course of this assessment we have found
that the following issues need to be addressed to improve the functioning of the Brazilian
pension fund system: the inability of the regulatory agency to adequately monitor and
regulate the pension funds; the restrictive investment requirements for closed funds; the
mismanagement and therefore poor performance of public pension funds; the lack of tax
incentives; and, the lack of feasible portability and vesting rights.

155. The Secretariat of Complementary Social Security, which is responsible for
overlooking pension funds in Brazil, is seriously understaffed and underfinanced. With
36 full-time employees and of these, only 4 inspectors to inspect 266 closed pension
funds, it lacks the capacity to properly monitor and enforce regulations. First, a reliable
source of increased financing is needed to provide an initial lump sum payment for
immediate improvements such as: hiring and training new staff, carrying out an analysis
of operations and procedures, and computerizing the system of disclosure reporting and
record-keeping. One source of revenue which will be very beneficial once the agency
has built up its capacity to enforce regulations, is penalties\fines for non-compliance. In
addition, the relaxing of the restrictive investment requirements, replacing them with
ceilings only (as is done with open funds) will allow the funds to be better managed and
will also ease the regulatory burden on the Ministry and allow for better monitoring and
overall regulation.

156. Many public funds have been grandfathered for the 7 percent limit on
sponsor's contributions to funds. Currently some public fund sponsors contributions are
18 percent or higher. This puts an added strain on public financing and reinforces the
case for privatization. Public funds now grandfathered, should be given a period of time
(1-2 years) to attain the 7 percent limit. Penalties for non-compliance should be
enforced. Also, the public funds showing grave performance results\histories, should be
required to hire professional portfolio managers and to use external, unaffiliated actuarial
auditors for its reporting requirements.

157. There are currently no tax incentives for pension fund participants.
Participants should be able to defer income taxation on current contributions until they
receive their benefit. They should also be allowed the tax-free transfer of assets between
funds.

158. There are no portability rights, in that, participants are not able to transfer
their accumulated assets to better performing funds, or to their new employers. Also,
vesting requirements are either non-existent or severely restrictive. In order for the
pension fund system to be fully operational, portability and vesting are key factors to be
included in its reform. Compared to other countries (as seen in the following Chapter on
International Comparisons), Brazil's portability and vesting requirements, (or the lack
thereof), are impediments to the growth and development of the pension fund system as
well as to the well being of its employees upon retirement.





CHAPTER 6

INTERNATIONAL COMPARISON OF PENSION FUNDS

A. Introduction

159. The previous Chapter analyzed Brazil's pension fund system and identified
the problems with the system: mismanagement of closed pension funds of state owned
companies and non-compliance of closed funds with investment regulations. This
Chapter examines pension fund regulations and pension fund performance in Brazil vis-a-
vis the US, Europe, Japan, Chile and Canada and makes recommendations for changes in
Brazilian regulations to stimulate savings via pension funds and to maximize the
performance of Brazilian pension funds. Section B discusses key issues in pension fund
regulation including funding, taxation, portfolio investment restrictions and pension fund
performance, indexation, disclosure requirements, supervision, and pension fund
guarantee systems. Section C summarizes the Chapter's findings and makes
recommendations.

B. Key Issues in Pension Fund Regulation

160. The level of investment in pension funds varies widely across countries.
As measured by the ratio of pension fund assets/GNP, the pension fund market is
relatively undeveloped in France, Brazil, Germany and Japan, in comparison with the
UK, US, Chile and the Netherlands (see Figure 6.1 below). As this Chapter will
explore, pension fund development is a function of the level of social security benefits
provided by the government, funding requirements for pension funds, tax regulations that
encourage or discourage savings through pension funds, investment regulations that affect
funds' earnings potential, and supervision of pension funds.
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Figure 6.1: Pension Fund AssetsIGNP *
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Funding Requirements

161. Requirements for funding pension plans vary by type of plan (defined
benefit vs. defined contribution) and by country. By definition, defined contribution
plans require funding. Funding regulations for defined benefit plans, however, vary
across countries. The idea behind funding is to set aside a pool of assets to serve as
collateral for future benefits. When a pension fund's value is less than the present value
of future promised benefits the fund is underfunded. When the fund's value exceeds the
present value of future promised benefits the fund is overfunded.

162. Because unfunded and underfunded benefits are liabilities and pensioners
have no seniority over other creditors, minimum funding regulations are designed to
protect employee pension funds against default risk of firms. The purpose of establishing
upper limits on funding is to prevent abuse of tax privileges associated with overfunding.

163. As illustrated in Table 6.1, funding of pension plans is required in North
America, the UK, Chile and Brazil. Where state pensions are more generous - for
example, in Japan and Continental Europe (with the exception of the Netherlands) -
funding is not required.
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Table 6.1: Country Requirements for Funding Pension Plans

Funding Funding Not
Required Required

Brazil X

us x

UK X

Netherlands X

Switzerland X

Canada X

Chile X

Germany X

Japan X

Sweden X

Source: Staff Estimates

164. Germany, for instance, allows firms to set up book reserves for pensions,
rather than requiring them to set aside actual funds to finance pension obligations. This
enables companies to use pension fund assets for operating purposes and to fund pension
obligations as they come due. Germany not only allows firms to reserve against rather
than fund pension plans, it encourages them to do so by providing them with tax
deductions for setting aside pension fund reserves. The trend in other countries appears
to be to encourage funding of pensions. Spain, Portugal and Belgium have recently
cancelled tax breaks for pension reserves; Japan reduced tax breaks for reserves in 1980.

165. Japan's reduction of tax breaks for setting up pension fund reserves in
1980 has increased the proportion of workers in funded pension plans; between 1980 and
1988 the proportion of workers in funded pension plans increased from 31 percent to 38
percent.45 Many pension plans remain unfunded, however, and Japanese pension funds
continue to be considerably underfunded in comparison with US pension funds; as of
1987 only $3,500 per pension plan employee was funded in Japan, versus $13,000 in the
Us.

166. The absence of funding requirements in Germany and Japan can be
explained in part by the industrial structures in these countries. Both Germany and Japan
are dominated by firms that hold stakes in one another. These firms prefer to invest

45 Tomorrow's Pensions (1992).
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pension savings in buying large stakes in companies rather than turning over pension fund
monies to investment firms to manage. This structure shields firms from hostile
takeovers and has produced strong relationships between producers and suppliers - one of
the key success factors in German and Japanese industry.

167. Even if firms in the Netherlands, the UK, North America and Chile were
not required to fund pensions they would probably choose to do so, however. The tax
exemption associated with funding pension plans in these countries makes contributing to
pension schemes the most cost effective way for firms to provide retirement benefits to
employees. Aside from tax incentives, firms fund pension plans to provide themselves
with financial flexibility to use the funds in times of financial distress, and as a cushion to
supplement senior executive's pensions not covered by pension benefit guarantees4 6 .

168. Funding requirements appear to influence the extent to which employers
fund pension plans more than the projected burden of future pension benefits (as
measured by the projected percentage of the population over 65). Table 6.2 below shows
that by the year 2020 Germany is projected to have a higher percentage of the population
over 65 than the US, the UK, Canada, the Netherlands, or France. Nevertheless, the
percentage of pension funds that are funded in Germany is lower than in the US, UK, the
Netherlands or France. This is principally because funding of pension plans is not
required in Germany.

Table 6.2: Projected Age Profile of Selected Countries

Percentage of Population Over 65

l __________ 1990 2020

US 12.2 16.2

UK 15.1 16.3

Germany 15.5 21.7

Japan 11.4 20.9

Canada 11.4 18.6

Netherlands 12.7 18.9

France 13.8 19.5

Brazil 4.7 8.4

Source: EP Davis and World Bank (for Brazil).

46 Bodie, Z. "Pension Funding in Five Countries," Pension Policy: An International Perspective
(1990).
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Taxation

169. Tax incentives for pension fund investments are provided at two levels; by
allowing pension fund contributions to be deducted from taxable income for both the
employer and the employee and by providing tax-free earnings on pension fund
investments. All the countries surveyed here tax pension fund benefits. A cross country
comparison of tax regulations is shown in Table 6.3.

Table 6.3: Tax Regulations for Pension Funds

Contributions Fund Income Benefits

Brazil Employer tax Tax Exempt Taxed
deduction only l

us Tax deduction Tax Exempt Taxed

UK Tax deduction Tax Exempt Taxed

Germany Employer tax Tax Exempt Taxed
deduction only

Japan Tax deduction Taxed Taxed

Switzerland Tax deduction Tax Exempt Taxed

Netherlands Tax deduction Tax Exempt Taxed

Sweden Tax deduction Taxed Taxed

Canada Tax deduction Exempt Taxed

Denmark Tax deduction Tax Exempt Taxed

Chile Tax deduction Tax Exempt Taxed

Source: P. Johnson

170. Tax deduction of contributions. In all of Europe, Japan, North America,
Chile, and Brazil, employers are able to deduct pension contributions from pre-tax
income. In only a few cases - Germany, Brazil, and Luxembourg - are employee
contributions not tax deductible. In the US, employee contributions to employer
sponsored pension funds are tax deductible, however, employee contributions to
individual retirement accounts are not. In Brazil, employee contributions to either open
or closed pension funds are not tax deductible. Income from investments is exempt from
taxes in North America, Chile, and all of Europe except Belgium and Denmark, and
taxed at a low rate in Japan. It is standard practice to tax benefits in all of Europe.
Japan. Chile. and North America. In Japan, however, benefits in the form of lump sums
are taxed at a very low rate - employees pay a tax rate of only 25 percent on lump-sum
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pension benefits. For this reason employees usually choose to take a large portion of
their pension benefits as a lump sum.

171. There is debate in the US about whether tax deductions for pension fund
contributions should be maintained. In the Netherlands there is discussion about whether
fund surpluses should be taxed. Australia, Sweden, and New Zealand have all changed
their tax regulations to move away from straight expenditure tax treatment structures.
New Zealand has instituted the most radical changes by taxing contributions and fund
income but not benefits47. Preliminary results of the change in tax treatment for pension
funds in New Zealand suggest that the loss of the tax incentive for contributing to pension
plans may result in a considerable reduction in saving through pension plans. If
governments want to reduce the social security burden to the state and encourage people
to save for retirement they should provide a tax deduction for contributions.

172. Some argue that making membership in pension schemes compulsory
would be a much more direct method than tax incentives to ensure that saving for
retirement occurs48. In France and Chile, firms and individuals must contribute to
pension plans. Even so, in both of these systems, pension fund contributions are tax
deductible.

Portfolio Investment Restrictions

173. Restricting asset choices or placing limits on certain portfolio investment
vehicles is a risk management technique adopted in many industrial countries. It is also a
vehicle for the government to ensure that it will be able sell its bonds in local markets.
Limits on equity investment, real estate investment, foreign investment and bonds are
shown in Table 6.3 for selected countries in Europe, the US, Japan, Canada, Chile and
Brazil.

47 Johnson (1992).

48 See Johnson (1992).
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Table 6.4: Portfolio Investment Restrictions

Equity Real Estate Govt. Bonds Foreign
Investnents Investments Investments

(MAX) (MAX) (MIN) (MAX)

UK None None None None

Us None None None None

Netherlands None None None 5%/None2

Sweden None None Majority' None

Canada None 7 % None l0%3

Denmark 40% 40% NA 20%

Switzerland 30% 50% NA 10%

Chile 30% None None 2%4

Japan 30% 20% 50% 30%

Germany 20% 5 % NA 4 %

Brazil Closed: 70% max; 25% min. Closed: 20% Closed: 25% min. 1%
Open: 50 % max. Open: 50% Open: 50% max.

Source: EP Davis, except for Chile and Brazil which are provided by World Bank staff.

1/ Majority of investments must be in bonds, debentures and retroverse loans to contributors.
2/ 5 % limitation on foreign investment for ABP Civil Service Pension Funds. All other

funds have no limitations on foreign investment.
3/ Tax on foreign assets above 10%.
4/ Current limit is 2%. Under consideration is a proposal to raise the limit to 10%

for pension funds and 15 % for insurance companies.

174. For the most part, the countries which require funding (the UK,
Netherlands, and the US) have the least restrictions on portfolio investments. As
illustrated in Table 6.4 above, the US, UK, and Canada have less restrictive portfolio
investment requirements than continental Europe (except the Netherlands), Japan or
Brazil. In the UK, the Netherlands and North America fund managers apply the "prudent
man rule" which requires them to carry out sensible portfolio distribution with no limits
on portfolio distributions other than a limit on self investment (10 percent limit in the US,
5 percent limit in the UK and the Netherlands, and no limit in Canada) for defined
benefit plans. The goal behind the prudent man rule is to provide pension funds with the
opportunity to maximize their return on investment, with a reasonable degree of risk
taking.
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175. As shown in Table 6.4, Brazil's requirement for closed funds to hold a
minimum of 25 percent of pension assets in government bonds is far more restrictive than
most of the countries surveyed here. Only Japan has more stringent regulations
pertaining to holding government debt; it requires funds hold 45 percent of assets in
government bonds. With a 1 percent limit on pension fund investment in foreign
securities in Mercosur countries, Brazil has more restrictive regulations concerning
foreign investment than any of the countries we examined. While Chile still has a 2
percent limit on foreign investment, a proposal is pending to raise the limit to 10 percent
for pension funds and 15 percent for insurance companies. Brazilian closed and open
pension funds can invest up to 70 percent and 50 percent of their assets, respectively, in
equities. These regulations provide considerably more flexibility than equity investment
regulations in Japan, Germany, Chile, Switzerland or Denmark - but still lag far behind
regulations in the Netherlands, UK, North America and Sweden which place no limits on
equity investments.

Pension Fund Performance

How Much Do Investment Restrictions Affect Performance?

176. Whether pension funds are an efficient vehicle for providing retirement
income depends on the real asset returns they are able to achieve. Ideally pension fund
returns should exceed real growth in wages by at least 2-3 percent.49 . One would
expect that the real returns pension funds are able to achieve would depend to a large
extent on the flexibility given to funds to invest portfolios where they can earn the highest
returns, and that pension funds in countries with strict portfolio regulations would
demonstrate lower returns and lower volatility than those in countries with prudent man
regulations. Experience supports this hypothesis in some cases; for instance, over the
period 1967-1990 the UK demonstrated higher pension fund returns than the US, Japan,
Canada or any country in continental Europe. However, as illustrated in Figure 6.2
below, pension fund returns have exceeded average real earnings growth by 2-3 percent
in not only the countries with the least restrictions on investment (the UK, US, and the
Netherlands) but in Japan and Germany as well.

49 See Vittas (1992).
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Figure 6.2: Pension Fund Performance 1967-1990
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Note: Average real earnings growth in the US is zero for 1967 - 1990.

177. Most countries with strict portfolio regulations offer lower returns and
lower volatility than those with prudent man regulations. Surprisingly, Germany pension

fund returns have exceeded average real wage growth by more than 2 percent despite

tough restrictions in Germany on investments in equities and thus lower investments in
equities than in the UK, US, Japan, and Canada. It appears that despite tougher
investment regulations that require funds to invest in bonds, German pension funds have
performed well because of relatively high returns on fixed rate instruments in Germany.
Funds in the Netherlands have also invested heavily in fixed rate instruments, not because
of investment restrictions but because returns were higher on fixed rate investments than
for other securities. However, if fixed rate investment returns become less attractive than
equity returns, fund managers in the Netherlands have the option to move funds into
equities, while in Germany, fund managers can only invest 20 percent of their portfolios
in equities. If fixed rate investment returns become less attractive in Germany tight
restrictions on German pension fund investments may become difficult to justify.

The Argument for Equities and Foreign Investment

178. As shown in Table 6.4, for the most part, the countries that limit
investment in equities also limit investment in foreign securities. Yet investing in both
equities and foreign securities provides a way to increase returns (by investing in equities)
and diversify risk (by investing in foreign securities). Table 6.5 below illustrates that
over the period 1967-1990 German, Canadian, Danish, and Swedish pension funds could
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have realized higher returns if equity investments had represented a larger share of their
portfolios.

Table 6.5: Mean (Standard Deviation) of Real Total
Returns on Diversified Portfolios

Dotmestic'/ Domestic & Actual
international 2/ Portfolio

_ _ _ _ _ _ _- Returns

Germnany 6.3 5.8 5.1
(11.2) (10.5)

Japan 5.7 4.7 4.0
(14.2) (12.5) l

Canada 2.4 3.0 1.6
(11.9) (11.1) l

Netherlands 4.5 4.1 4.0
(17.4) (15.5)

Sweden 3.8 3. 7 .2
(13.5) (12.1) =

Switzerland 2.0 2.0 1.5
l_______________ (16.5) (14.5)

Denmark 5.2 4.5 3.6
l ____________ (18.9) (16.4)

Source: EP Davis (1992).
" 50% domestic equity, 50% domestic bonds.
71 40% domestic equity, 40% domestic bonds,

10% foreign bonds.

179. Investing in foreign equities provides a means to diversify risk rather than
earn higher returns. It reduces the systematic risk of investing in domestic markets and
allows investment in industries not present in the domestic economy. This is particularly
useful in markets with a small number of liquid stocks in which domestic investment
implies a high degree of industry risk50.

180. In the 1980's foreign assets as a percentage of total pension fund assets
increased markedly in the UK, the US, the Netherlands, and Japan. As of 1990 the UK
and the Netherlands had the largest percentage of pension fund investments abroad, with
18 percent and 15 percent of pension assets, respectively. In Japan, pension fund
investment in foreign assets increased from 1 percent to 7 percent of total assets between
1980 and 1990, reflecting removal of exchange controls. As of 1989 Canada was
investing 6 percent of pension fund assets abroad. Despite the lack of pension fund
restrictions on foreign investment in the US, pension fund investment in foreign securities

50 See Davis (1992).
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remains relatively limited; as of 1990 US pension fund investment in foreign debt and
equity represented only 4 percent of pension fund assets; a smaller percentage than in the
UK, Netherlands, Japan or Canada.

181. Both Chile and the EC are currently debating raising limits on pension
fund investments in foreign securities. Regulations in Chile currently limit foreign
investment to 2 percent of total pension fund investments. Under consideration is a
change in the rules to permit AFPs to invest up to 10 percent of their pension fund assets
in foreign securities, and insurance companies, up to 15 percent of assets. Changes in
Chile's foreign investment regulations are expected to be passed in the fall of 1993.

Indexation of Pensions

182. Indexation of pension benefits during the period an employee is
contributing to a pension fund is standard practice. However, indexation after retirement
is guaranteed only in the Netherlands, Germany, Sweden, and the UK. The US, Canada
and Japan do not guarantee indexation of pension benefits after retirement.
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BOX 6.1: THE( VHEAN PENSION REFORM

The Reform. In 1981 Chile introduced a fully funded social security system with individual accounts.
Retirees and older workers were retained on the old pay-as-you-go system, while younger workers switching to
the new system had special government bonds allocated to payment of their accumulated benefits.

The new system is a mandatory defined contribution system with contributions from workers guly for
old age, survivor and disability benefits. The funds are managed by 13 private firms ("AFPs") which operate
under tight supervision with strict investment limitations. A conmittee selects the stocks in which AFPs can
invest. The govermnent guarantees a minimum return of the lesser of 1) the average return on all funds less
2 % and 2) half the average return on all funds. Workers are free to switch their accumulated funds between
AFPs which creates intense competition between funds. Upon retirement accumulated funds can be taken in a
phased withdrawal and/or used to purchase indexed annuities.

Perforace. The average real yield for all invested pension fund assets during the period 1981-1990
was 13 %. These high rates of return are largely attributable to high real interest rates, as fund managers are
required to invest 45 % of their portfolios in government securities. If interest rates decline dramatically returns
can be expected to decline accordingly. Further, pension fund returns net of operating costs have been in the
range of 7.5 - 10%, due to high operating costs relative to other countries. Operating costs for Chilean pension
funds have been high for a variety of reasons, principally, 1) duplication in computer systems and branch
networks for collection of contributions and payment of pensions; and 2) marketing/advertising expenses.

Lesons Leaned. The fiscal implication of the transition to a Chilean style system is the largest barrier
to implementation of such a system. In Chile the transition meant the public system lost large numbers of
contributors and consequently, a substantial loss in tax revenues, while at the same time it remained liable for
pension payments to retirees and retirees-to-be during the transition. A deficit of the public system on the scale
of the Chilean reform can be expected to intensify fiscal pressures, thereby making a balanced budget that much
more difficult to achieve.

Other issues include equitable treatment of different generations of workers, potential problems arising
from implementing a Chilean style system without well developed financial markets, and the importance of a
strong regulatory and supervisory system. The financial market argument goes as follows: without well
developed, efficient securities markets, pension funds will not be able to invest funds safely and intelligently and
will be used primarily as captive sources for funding government deficits. Chile has circumvented these
potential problems by establishing investment rules designed to accomplish the dual objectives of safety and
profitability, and by creating a strong supeinntendency to oversee pension funds. Further, the accumulation of
large amounts of pension funds has contributed substantially to the development of the capital markets in Chile.

Disclosure Requirements

183. Disclosure requirements range from very loose in Japan to very tight in the
US, UK and Switzerland. In Japan pension fund participants receive only occasional
reports detailing pension fund performance. In contrast, in the UK fund managers
receive performance evaluations, and funds are required to submit detailed valuation
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reports every 3 years. In the US participants receive annual reports delineating the status
of pension fund investments. In Switzerland accounts are audited annually and individual
statements of accrued benefits are required to be made available to members.

Supervision

184. In the US and the UK, where there are no restrictions on portfolio
investments, supervision is focused on analysis of funding and performance of pension
fund assets. In contrast, in Germany the focus is primarily on portfolio regulation
compliance, and secondarily on performance.

185. In most Continental European countries regulation is carried out by a
single statutory authority, an insurance supervisory board. Pension funds are legally
obliged to provide the Board annually with detailed information annually on the benefit
payments and investments of the fund. It ensures that the commitments of pension funds
are sufficiently covered by their assets. In Germany supervisors audit compliance with
portfolio regulations and review five-year business plans. Annual supervision usually
entails reliance on annual reports and accounts prepared by auditors. Periodically, full
actuarial reports are prepared.

186. The Netherlands' supervisory structure appears to be the simplest and most
effective supervisory system. With few restrictions on portfolio investments, the focus of
audits is on adequacy of funding and on portfolio performance. One supervisory agency
audits funds for adequacy of funding on an annual basis, and completes on-site
inspections of all pension funds every 10 years.

Pension Fund Guarantee Systems

187. Funding of defined benefit obligations - or at least assurance of seniority
of claims against other creditors in the case of bankruptcy - is the first line of protection
of members against default risk. Insurance that guarantees pension benefits should be
viewed as the second line of defense.

188. Guarantee systems manage risk through frequent monitoring, asset
restrictions and risk-based guarantee premia. The market value of pension assets is
monitored, with the guarantee agency entitled to seize and liquidate funds if they fall
below a certain minimum funding level. This requires funds to record assets at market
value. Minimum funding levels are established, and a cushion of overfunding is required
to protect the guarantor. Audits are conducted on a regular basis.

189. Insurance against default risk is a feature of pension fund regulatory
structures not only in Germany and the Netherlands, but also in the US and most of
Europe, with the exception of the UK and Denmark. The US and Germany have
separate pension guaranty corporations, while Switzerland has a government safety fund.
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Subsequent to the Maxwell pension fraud case in the UK, insurance regulations are being
reexamined.

190. The US Pension Benefit Guaranty Corporation (PBGC) was set up as a
compulsory scheme to guarantee basic retirement benefits. However, the PBGC was set
up to serve goals other than purely protecting pension benefits (eg., revitalization of
depressed industries by assuming part of the burden of pension benefits and preservation
of defined benefit plans against the trend to defined contribution plans) which have
diluted the effectiveness of its control mechanisms.

191. Overall controls in the PBGC system are loose. PBGC premia are not risk
rated - thereby encouraging risk taking - and minimum funding rules have proved
ineffective. Fragmentation of regulatory authority and conflicts of interest among
government departments have weakened monitoring. As a result, plans that are
terminated are often seriously underfunded, which has put tremendous financial strain on
the PBGC system. As of late 1991 the PBGC had a deficit estimated at over $2.5
billion. Data suggest that unfunded pension liabilities total over $21.5 billion in the US,
providing the potential for a crisis on the scale of the recent US savings and loan crisis.

192. Certainly neither the German or US guaranty systems serve as a model.
The US system operates far too loosely, which has encouraged firms to take risks at the
expense of the government. The German system on the other hand, puts tight restrictions
on portfolio investments to protect its pension insurance fund against loss. The
Netherlands may have the best risk management system; it has no restrictions on portfolio
investments yet provides only partial insurance (eg., if an employer is unable to make
pension plan contributions due to bankruptcy or any other reason, the Industrial Insurance
Board will make these contributions for up to a year). The partial insurance feature of
the system (as compared with the "bailout" feature of the US guarantee system) supports
"prudent man" investment regulations, requiring pension fund managers to manage funds
more responsibly. In addition, the Netherlands offers a form of insurance lacking in
Anglo-American countries; if a worker over 40 becomes unemployed, the Pension
Insurance Advance Financing Fund will pay supplementary pension contributions.
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C. Summary of Findings

Summary

193. This Chapter has examined lessons that can be drawn from the
international experience in pension funds. We found that pension funds in countries with
"prudent man", flexible investments regulations demonstrate higher returns on investment
than countries with tight investment regulations.

194. Another important finding is that countries with the highest level of
investment in pension funds require employers to establish pension funds and require
funding of pension funds. As discussed earlier and as noted in Table 6.6 below, the
countries which require funding - the Netherlands, the US, the UK, Canada, and Chile -
have pension fund investments which exceed 20 percent of GNP. In these countries
pension funds are powerful players in the capital markets and have contributed
substantially to the development of local capital markets. Because Brazil also requires
pension plans to fund pension assets, one would expect the ratio of pension fund
assets/GNP to be in a range similar to that of other countries that fund plans. However,
the ratio is very small; it is in the range of that found in Germany and Japan where
funding is not required. This is because employers in Brazil are not required to set up
pension funds for employees, and in fact many do not. If this requirement existed in
Brazil, not only would some of the pressure on the government to provide pensions
through social security be reduced, pension funds would become much larger players in
the capital markets and spur further development of the capital markets.

Table 6.6: Sunmmary of Portfolio Performance, Regulations and Pension Fund Development

Pension Fund Returns Invest. Invest. Contributions Funding Pension
> 2% Ave. Real Limit on Limit on Tax Required Assets/
Earnings Growth Equities Foreign Deductible GNP

Securities

Netherlands Yes None 53%/None Yes Yes 45.3%

US Yes None None Ye_ Yes 35.8%

UK Yes None None Yes Yes 31 4%

Canada No None None Yes Yes fl

Chile Yes 30% 4 % Yes Yes 165%

Germany Yes 20% 4% Employers No 5.0%
only l

Japan Yes 30% 30% Yes Optional 7.2%

Switzerland No 30% 10% Yes Yes NA

Sweden No None None Yes No NA

Denmark No 40% 20% Yes NA NA

Brazil NA 25% min-closed 1% Employers Yes 4.6%
50% max-open only

ource: Staff stimates
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Recommendations

195. Require employers to provide pension plan benefits for employees and
to fund those benefits. In conjunction with a package to reform the social security
system, the government should consider moving towards a system in which employers are
required to provide pension plan benefits for employees and to fund those benefits.
Considering the substantial level of social security contributions currently required of
employers, an adjustment should be made to reduce the social security burden on
employers.

196. Modify tax regulations by providing a tax deduction for
individuals/employees contributing to closed and open pension funds. This would
provide tax incentives for employees earning above a certain wage level (eg., 10
minimum wages) to take more responsibility for providing for their retirement.

197. Loosen investment regulations for closed funds. Investment regulations
for closed and open funds should be identical. Investment regulations for closed pension
funds appear to have been designed to ensure that the government would be able to sell
its debt in the market. Given the fact that a) the government has had no difficulty selling
its debt to pension funds and b) investment regulations are largely not adhered to, closed
fund regulations should be eased to look similar to open fund regulations; particularly
with respect to the closed fund requirement that a minimum of 20 percent of fund assets
be invested in government paper. Of the countries surveyed here, Chile is the only
country that requires a minimum level of investment in government bonds. It is not clear
that the 20 percent minimum level of investment in government paper is necessary. Our
recommendation is that over time pension fund managers in Brazil be given the freedom
to invest where they can earn the highest returns, within the framework of a reasonable
degree of risk taking; eg., adopt "prudent man" regulations, as in the UK, US and
Netherlands.

198. Encourage diversification of portfolio risk by raising the ceiling on
investment in foreign securities. The recent move to allow pension funds to invest 1
percent of assets in foreign securities within the Mercosur zone is a move in the right
direction. We recommend that the restriction on foreign securities be eased over time to
allow pension funds to invest up to 3 percent of assets in foreign securities by 1994, 5
percent by 1995, 10 percent by 1996 and 15 percent by 1998. International experience
demonstrates that foreign investment is an effective tool to diversify portfolio risk.
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Analytical Framework for Assessing Equity

Methodology

1. The methodology developed for this study included three steps. First, we
estimated earnings profiles for the 60 socioeconomic groups defined by Paes de Barros et al.,
assigning a monetary wage for each age between 20 and 65. Then, we calculated surviving
probabilities for the same groups and, finally, we estimated the monetary flows and rates of
return for each of these groups and all weighted averages.

2. The groups analyzed were defined according to the characteristics of the IPEA
data. Thus, we had 60 groups, resulting from the combination of gender, region, and
occupational position. The categories used for each variable, together with their relative weight
in the sample are presented in table I. The weights included in table I are averages, a detailed
table of weights for each group and average educational attainments is included in the appendix.

Table I: Variables Used and their Categories

Variable Categories Weight (in %) Cumulative Weight
Gender Male 67.4% 67.40%

Female 32.6% 100.00%
Region io de Janeiro 14.0% 14.00%

ao aulo 31.7% 45.80%
South 15.1% 60.90%

East - 13.5% 74.40%
ortheast 17.3% 91.70%
Frontier 8.4% 100.00%

Occupational Informal 11.9% 11.90%
Position Formal 47.1% 59.00%

Piublc Servant 15.0% 74.00%
self-employed 20.6% 94.60%
_Emp oyer 5.4% 1W .00%

Source: Staff Estimates

3. Using the data from household surveys (IPEA), we estimated annual earnings for
each of the 60 groups, given the earnings functions of equation I. The IPEA data included the
values of alphas and betas for each of the sixty combinations of gender, region and occupational
position. Thus, by assigning the average educational attainment corresponding to each group (as
presented in the appendix), we estimated the earnings y for each age from 20 to 65.
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In(y) =alfa+pl *age+,32*age 2+ P3 *educ (1)

4. The second step was to estimate the surviving probabilities. The original data
obtained from the World Bank included the proportion of the population surviving up to age x,
"lx', for both males and females, for five-year age groups between ages 0 to 80. We first
extended the lx series up to age 110, by applying the "Coale-Guo" technique. This method is
based on the empirical observation that, after age 80, mortality rates increase at a constantly
decreasing rate. Once the series were completed up to age 110, we calculate the values of lx for
single ages by sex, using a geometric interpolation. Using these estimations, the set of
differentiated surviving probabilities, 1/, was calculated adapting a technique known as "Brass-
logit". This technique, created by William Brass to estimate mortality rates in societies with low-
quality data, consists in defining a logit conversion of the Lx function such as we can define a
function Id as presented in equation II.

xI.' = 2*ce-1nG-11)-1 (ID

where changes in ce produce changes in the overall level of 4x, without changing the general
pattern of age-specific mortality. Then, based on the differentials in life expectancy at birth by
region and income estimated by Carvalho & Wood (1978) we estimated the corresponding values
of ca and obtained 48 sets of 4x (six regions by four income levels by two genders). Since we
needed also needed a unique set of surviving probabilities lx, we calculated it as an arithmetic
average of the I'd values obtained from equation II, weighted by the proportion of each group
in the population. Then, if wd are the weights, lx is estimated from equation III.

lx=ZlIx*wd (Id)
d

5. Finally, we estimated the rates of return offered by the systems to each social
group, considering both surviving probabilities sets. The basic equation to estimate rates of
return is presented in equation IV.

X-0 (C-B +i*) *0-5

x-20 (+rf)
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where C,i is the flow of contributions, B,' is the flow of benefits, l' is the probability of
surviving up to age x and r? is the rate of return, while the subscripts x represents age, i
represents socioeconomic characteristics, and c is the age at death. The estimation of i was
made assuming there are no differentials in mortality (that is, using the 4 series as described
earlier) and assuming there is a socioeconomic specific differential in mortality (that is, using
the 4"d series). Then, both sets of rates of return were calculated considering each of the eight
alternative retirement schemes analyzed.

Data Sources

6. All data analyzed in this report was obtained from secondary sources, and corrections
of the original information were made when necessary. The data on lifetime income profiles was
obtained from Ricardo Paes Barros, of the "Instituto de Pesquisa Economica Aplicada", IPEA. These
data, originally developed for a study on gender discrimination (Paes de Barros et al., 1992),
includes earnings function parameters for sixty different combinations of gender, region of residence,
and occupational position, together with the corresponding weights necessary to estimate average
earnings profiles for the total population. The functions were estimated from the 1988 PNAD
(Pesquisa Nacional per Amostra de Domicilios) survey, collected in September of that year. The
PNAD is an annual survey that collects data on socioeconomic characteristics of the Brazilian
population, and covers most of the country. The estimations prepared by the IPEA researchers
limited the universe to ". . . . working men and women, 25 to 50 years old, living in urban areas
and working in non-agricultural occupations. Additionally we excludedfrom the sample workers who
either work 20 hours or less per week in their main occupation, receive no income, or are currently
attending school. . . " (Paes de Barros et al., 1992:7). This screening process, developed to assure
reliability in the estimations, limited the universe to about 35 % of the employed labor force, or 48 %
of the employed labor force in urban areas. While this limitation might introduce a bias in our
analysis and conclusions, it is important to note that several of the corrections do not affect us
significantly. The limits in the age interval are easily avoided by using the estimated earnings
functions to assign labor income to ages between 20 and 24 and 50 to 65. Similarly, the exclusion
of all part-time workers is necessary for our analysis, since, otherwise, our parameters would be
biased by the implicit averaging made during the estimation process. In fact, the only serious
limitation is the exclusion of rural workers of the analysis. This group, that included 33% of the
retired and received 25% of total benefits by December 1991 (Dataprev, 1992), presents serious
difficulties to researchers who try to study rural income, due to the problems involved in the
quantification of non-monetary earnings. Additionally, the pattern of contributions to the social
security system by rural workers is highly irregular, since most of them never contribute to the
system and only receive benefits thanks to permissive legislation.

7. Together with the data on earnings functions, this study needs to use information on
surviving probabilities, differentiated by socioeconomic status. The source of this information was
the Population, Health and Nutrition Department of the World Bank, which provided an estimation
of surviving probabilities by sex and age in 1985-1990. Together with these data, we used
estimations of life expectancy at birth by region and income (Carvalho & Wood, 1978) to adjust the
surviving probabilities and define differentials by sex, region and income.
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8. An important aspect of this study is that, while it presents results describing the
lifetime effect of Social Security, it is based on cross-sectional data, that is, data observed at one
unique point in time. The reason for adopting this approach is mostly practical; if we wanted to
prepare the analysis using the actual earnings and surviving histories of Brazilians, we would need
the complete data of annual earnings for a complete cohort already extinguished at the time of the
analysis. That would imply we need information on all earnings, contributions, and benefits received
by a cohort that would be, at the time of this study (1993) at least 100 years old. Clearly such data
does not exist and, besides, the results would not interest us unless we want to study the Social
Security system's history. As a consequence, we "created" a hypothetical cohort, in which
individuals are born, live and die being exposed to mortality risks and receiving earnings
corresponding to those actually received by Brazilians in 1985-1990. Two negative consequences can
result from using this approach; first, we ignore possible changes in mortality or real earnings in the
future, assuming the situation will remain unchanged in the future, and second, we ignore the effect
of historical phenomena, such as inflation (which can have a differential effect by earnings level),
since the earnings data is assume to always maintain their real value. Both problems could be solved
making special assumptions regarding the future, but we believe that, at this stage, it is better to
estimate the distributive effects assuming the simplest context.
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Distributional Effects Of A Flat Tax

1. The results presented in this report were obtained modeling the performance of
the Social Security system as defined by the rules current in December 1992. Among those
rules, there is a progressive contribution tax structure that goes from 8% to 20%, depending
on the number of minimum wages and the position in labor (that is, if the individual is self-
employed or employed). Different sectors have advanced proposals for a unification of the
tax rate. In order to evaluate the effect of such change in the system, we estimated the rates
of return the programs would offer with a flat contribution rate of 10%.

2. Table 1 presents the results of our model, assuming both the current
progressive tax schedule and a flat contribution tax. In this table we present the rates of
return calculated using a differentiated life table, since it reflects reality closer than the
unique life table. As we can see, a change in the contribution tax would produce a strong
regressive effect in the system. In fact, the system would become regressive when we
consider the population as a whole, in contrast with the progressive effect found when we
assumed the progressive contribution tax.

3. Our figures clearly indicate that a change in the contribution tax schedule is
not recommendable, at least for the redistributive goals of Social Security. If the reason for
such change is to improve the financial situation of the system, an increase in all tax rates,
maintaining the differences in favor of lower-income individuals would be more advisable.
If, instead, the objective is to improve the fairness of the system equalizing rates of return,
the measure will not be successful, since it will only reverse the distributive flow for the
population as a whole, while making the system seriously regressive among some specific
groups. For example, among males a new flat tax rate would generate rates of return 50%
larger for higher income individuals with respect to the poorer groups. Thus, if the objective
of such measure is increase the fairness of the system, it is clearly ill-defined and should be
replaced by a benefit differentiation policy.
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Table 1. Annual Rates of Return by Income and Tax Schedule

f Annual Rate of Return by Tax Schedule Difference

Income Group i Progressive I Flat Flat-Progressive

Old Age Program (12 years of Contributions)

I (< 2 Min.Wages) 15.64% 14.30% -1.34%

2 (2-3 Min. Wages) 16.44% 14.86% -1.58%

3 (3-4 Min. Wages) 15.40% 16.38% 0.98%

4 (> 4 Min. Wages) 13.55% 15.56% 2.01%

Diff. groups 1-4 2.09% -1.26% -3.35%

Length of service (25/ 30 years of Contributions)

1 (< 2 Min. Wages) 8.29% 7.67% -0.62%

2 (2-3 Min. Wages) 8.18% 7.55% -0.63%

3 (3-4 Min. Wages) 7.54% 7.88% 0.34%

4 (> 4 Min. Wages) 7.06% 7.70% 0.64%

Diff. groups 1-4 1.23% -0.03% -1.26%

Source: Own, in base to data from IPEA
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Appendix 2.3 The Effects of Inflation on Retirement Rates of Return

1. The effects of inflation on the estimated rates of return can be estimated re-
considering the basic framework used to estimate such rates. Indeed, when we estimated
rates of return we started by finding a real solution to equation I:

(C -B')*(Q +,lx,)*0.5 o0

,=20 (l +ri I l

where "C" represents the flow of contributions, "B" the flow of benefits, "1" the proportion of
the cohort surviving, "r" the rate of return and the subscripts "x" represent age in years, "i"
represents a set of socioeconomic characteristics and "" the age at which the cohort is
extinguished. This equation was defined assuming no inflation effects are present or, what is the
same, that all salaries and benefits are instantaneously indexed for inflation, and we consider real
values.

2. Alternatively, we could assume there is a delay in inflation indexing. If this were the
case, we can consider two possible scenarios. First, if we assume indexing delays affects
identically wages and benefits, the effects would be compensated and would not affect the rates
of return. In equation II, we include a factor, constant over time, larger than 0 and smaller than
1, which represents the erosion effect in both contributions (they are a constant proportion of
wages) and benefits.

( I*C'-l1*BX)*(1x'+1,+)*0.5=|

| x=20 (l +rz)x

II

thus,

II *(CX-Bx) *(lx+l+il) *0.5O
.0

x-20 (1+ri)x I
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and

C'B.,) *Ql.+ ,) * S O IV

x=20 (1 +r)x 11

3. Considering this effect, is clear that inflation will not affect returns. The second
possible approach is to assume that erosion only affects benefits, while salaries are protected by
instantaneous indexing. This assumption is highly unrealistic, because, in the context of high
inflation economies, adjustments are made periodically to all salaries and retirement benefits with
similar indexes. Nevertheless, it might be interesting to consider the case. Now, we should find
a real solution for equation V.

| @ (C'-il*B~) *Q>l~+1X) *0.5 0|V
=0V

x-20 (1 +ri)l

4. The effect of introducing the inflation factor in the equation can not be found
analytically, and a simulation model is necessary. First, we need to define a functional relation
between the inflation level and the benefit erosion index. This index is defined as the complement
of the proportion of benefits lost to inflation "L", as defined in Chapter III of the main report:
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ll=1-L=1-i* 2 + 7 2+((1+n) 2-1)*Oc VI
4 - I+W (1+2 -2

5. Equation VI takes into account the monthly inflation rate and the bi-monthly partial
adjustment factor. Based on equations V and VI, we estimated the rates of return each of the
eight considered programs would offer for six levels of benefits erosion, ranging from 0% to
25 %. The results are presented in Table I. As can be seen, inflation reduces the real return: a 30
percent monthly inflation rate decreases the rates return by 10-159%.

Table I. Inflation Adjusted Rates of Return

Erosion Level 0% 5% 10% 15% 1 20% 25%
Monthly Inflation 0% 6% 112% 120% 30% 41%

Program Rate of Return

1. Old-Age with 5 years 43.93% 43.29% 40.94% 40.28% 39.47% 38.48%
2. Old-Age with 12 years 15.06% 14.60% 14.12% 13.61% 13.08% 12.53%
3. Old-Age with 15 years 11.25% 10.88% 10.50% 10.10% 9.68% 9.23%
4. Old-Age with 45 years 2.86% 2.70% 2.53% 2.35% 2.16% 1.95%
5. Length of Service with 25/30 years 7.60% 7.39% 7.16% 6.93% 6.68% 6.42%
6 .Length of Service with 30/35 years 7.02% 6.83% 6.63% 6.42% 6.20% 5.96%
7. Length of Service with 35/40 years 5.46% 5.30% 5.12% 4.93% 4.74% 4.53%
8. Special with 25 years 11.03% 10.79% 10.54% 10.27% 9.99% 9.69%

Source: Staff Estimates
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A Cash-Flow Model

1. This Appendix describes a set of regression estimates based on the monthly
cash-flow accounts of the social security system in 1984-1991. All the variables are in
log, so that the coefficients should be interpreted as elasticities.

Receipts

2. The first two equations are jointly estimated using a two-stage least square
procedure. Real revenues collected by banks (RA) --mainly payroll taxes-- are a function
of inflation (jr), and the real average wage (AW). AR(1) is the first order autoregressive
variable. In equation (2), the average real wage (AW) is the dependent variable, Y is
real GDP, and MW is the real minimum wage. Equation (3) is estimated using an OLS
procedure.

(1) RA = 9.27 - 0.564 (1+7r) + 0.343 AW + 0.31 AR(1)
(-4.84) (1.80) (2.45)

R2 (Adj) = 0.42 , DW = 2.06

(2) AW = -5.339 + 0.169 MW + 0.506 Y + 0.687 AR(1)
(3.19) (3.76) (8.59)

R2 ( Adj) = 0.702, DW = 2.04

(3) RA = 0.963 - 0.637 (1+ir) + 0.686 Y + 0.597 AR(1)
(-4.03) (3.863) (7.04)

R2 (Adj) = 0.594, DW = 2.33

3. Equations (4) and (5) determine the real interest income of the social
security (RI) as a function of the real interest rate (r), the ratio of contributions to benefit
expenses in the previous month [RA/BE] (-1). The lagged ratio RA/BE captures the cash
flow surplus or deficit at the beginning of the period. Equations, (4) and (5) are
independently estimated using the OLS technique. Equation (5) captures the change in
the nominal interest rate induced by inflation.
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(4) RI = 0.337 + 1.301 r(-1) + 0.427 [RA/BE] (-1) + 0.840 AR(1)
(2.13) (1.89) (15.3)

R2 (Adj) = 0.735, DW = 2.06

(5) i = 1.893 + 4.493 (1+ w) + 0.760 AR(1)
(7.54) (10.16)

R2 (Adj) = 0.825, DW = 2.02

Outlays

4. Equations (6) shows how the real value of benefits (BE) is determined by
inflation (ir), the number of beneficiaries (Lb), and the real minimum wage (MW).
Equation (7) captures the partial indexation of the nominal minimum wage to inflation
(NMW).

(6) BE = -16.641 - 0.837 (1+7r) + 1.601 Lb + 0.570 MW(-1) - 0.042 AR(1)
(-4.01) (3.75) (4.20)) (0.38)

R2 (Adj) = 0.229, DW= 1.95

(7) NMW =-17.033 + 0.519 (1I+wr)
(1.83)

R2 (Adj) = 0.47 , DW = 1.95

5. In equation (8), the dependent variable (OE) is the real value of operating
expenses of the social security system-including wages and salaries.

(8) OE = -36.451 + 0.596 MW (-1) + 2.736 Lb + 0.558 AR(1)
(2.43) (2.31) (6.25)

R2 (Adj) = 0.41 , DW= 2.38

Total outlays in real terms (E*), including benefit payments and operating expenses, are
estimated in equation (19).
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(9) E* = -20.28 - 0.391 (l+w) + 0.156 Y + 1.717 Lb + 0.570 MW(-1) - 0.09 AR(1)
(-2.32) (-0.91) (4.64) (4.569) (-0.88)

R2 (Adj) = 0.238, DW= 1.99

Equilibrium conditions

6. The difference between the social security expenses and its owns resources
is equal to government transfers (RT). Because all variables are in log to express them
in level we take the exponential (EXP):

(10) EXP(RT) = EXP(RA) + EXP(RI) - EXP(BE) - EXP(OE)

7. We estimate the impact of inflation and other explanatory variables on RT
as well as total revenues (R*) although both are determined by the preceding equation.
This is done simply to obtain elasticities at an aggregate level rather than derive them
from individual revenue functions and their shares in total revenues. The real revenues
transferred by the central government (RT) are estimated in equation (10). These
revenues come mainly from a tax on profit (lucro) and a sales tax (COFINS).

(11) RT = -4.366 + 0.902 (1+7r) + 0.862 Y + 0.309 AR(1)
(0.72) (0.651) (3.07)

R2 (Adj) = .07 , DW= 2.13

Regression estimate for total receipts (R*) is shown in equation (6), which is jointly
estimated with the wage equation (equation (3)) using a two-stage procedure. In equation
(13) the real wage is replaced by real GDP.

(12) R*= -9.014 - 0.335 (1+7r) + 0.718 AW + 0.642 AR(1)
(-1.85) (3.35) (7.71)

R2 (Adj) = 0.543, DW = 2.25

(13) R* = 2.312 - 0.416 (1+ir) + 0.588 Y + 0.674 AR(1)
(-2.22) (2.758) (0.579)
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The Cost Rate

8. The cost rate is defined as the ratio of benefits to the taxable wage bill. It
is equal to the product of the following two components: the dependency ratio (DRATIO)
and benefit ratio (BRATIO). The former is obtained by dividing the total number of
beneficiaries by the number of contributors, and the latter by dividing the average benefit
by the average wage. The BRATIO can be estimated by the following equation:

(14) BRATIO = -4.19 - 1.01 (I+wr) - 0.307 Y + 0.214 AR(1)
(-4.32) (-1.17) (1.95)

R2 (Adj) = 0.283, DW= 1.95

9. To estimate the dependency ratio, we depart from the monthly data in
order to take into account demographic variables. We define DDR, in equation (12), as
the (log of) demographic dependency ratio: that is the ratio of the population over 60 to
that between 10 and 59.

(13) DRATIO = 2.41 + 0.39 DDR + 0.02 TREND
(0.79) (4.16)

R2= 0.86, DW=2.21
Yearly data= 1972-90
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Econometric Analysis of Payroll Taxation

1. This Appendix describes the regression estimates used to assess the incidence of
payroll taxation in Brazil. First, a regression estimate of social security contributions-
with the payroll tax rate as one of the explanatory variables is presented. Second,
logistic functions of the probability of contributing to the social security system by age
bracket and sex are also presented. Both point to labor overtaxing in Brazil. Third, a
regression estimate of evasion against inflation, economic activity and the payroll tax rate
is shown.

Contribution Function

2. The dependent variable Rc is the value of contributions to the social security in
real terms. The explanatory variables are inflation (Xr), real GDP Y, the total payroll tax
rate (TAX). The regression estimate is based on annual data (1971-1990).

(1) Log Rc = -4.56 - 0.076 Log ir + 1.476 Log Y - 1.61 Log TAX(-1)
(-2.22) (4.60) (-2.44)

R2 = 0.89 DW = 2.17

Note: T statistics are in parenthesis

Estimating the Probability of Contributing to the Social Security

3. The probability of contributing to the social security is defined as the ratio of
contributors to the labor force. This probability is estimated for three different age
brackets and for both sexes. The regression estimates are presented below and the
implied elasticities in Table 1. For both sexes and all three wage brackets, the payroll
tax is inversely related to the probability of contributing to the social security.
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Notation

Y = Real GDP index 1980 = 100
TAX = total Payroll Tax
CSb= Contribution rate for sex s and age bracket b
T Statistics are in parenthesis
Regression estimates from 1971-1990 yearly data

I. MALES

lo "2529 j=-0.77 - 27.35 + 76 _ 0.81
l; M = y TAX C2m9(-1)

(-1.94) (8.73) (-5.44)

R2 = 0.76 DW = 2.39

i0 "039 -1.15- 9.42 + 113 1.46
Y TAX M~(11 [-C3039 C3039.15 - + 

(-0.46) (10.41) (-7.82)

R2 = 0.82 DW = 2.18

lo C4049 _-0.9 18.1 + 85.6 0.98
log 1 -C M 9) 0.9 Y TAX C 9 (- 1)

(-1.13) (12.73) (-7.55)

R2 = 0.87 DW = 2.16
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11. FEMALESS

C2_9 _.09 - 95.2 + 52.9 _ 0.29

Y TAX CF 9(11 i C2M r TA C2529( - 1)

(-4.23) (2.82) (-4.65)

R2 = 0.97 DW = 1.81

l{C3039 = 87.11 + 92.20 0.38

-C3W9 Y TX C3039( -1)
(-1.92) (2.11) (-3.23)

R2 = 0.89 DW = 1.78

iog(4049'1 =-1.01 -110 +85.3 _ 0.23
°{ F c~ 9 ) Y TAX CL9(-1)

(-2.37) (1.98) (-2.32)

R2 = 0.89 DW = 1.92
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Table 1: Elasticities of Contribution Rates to the Payroll Tax

YEARS Males Females

25-29 30-39 40-49 25-29 30-39 40-49

1971 -1.40 -1.91 -1.64 -1.20 -2.23 -2.17
1972 -1.29 -1.75 -1.51 -1.22 -2.12 -2.06
1973 -1.11 -1.48 -1.31 -1.12 -1.93 -1.88
1974 -0.98 -1.10 -1.08 -1.03 -1.67 -1.65
1975 -0.95 -1.03 -1.05 -0.98 -1.57 -1.57
1976 -0.82 -0.80 -0.90 -0.85 -1.30 -1.35
1977 -0.70 -0.56 -0.71 -0.80 -1.24 -1.31
1978 -0.75 -0.68 -0.75 -0.78 -1.22 -1.32
1979 -0.86 -0.63 -0.70 -0.71 -1.08 -1.19
1980 -0.76 -0.81 -0.75 -0.61 -0.79 -0.86
1981 -0.77 -0.76 -0.80 -0.67 -1.04 -1.13
1982 -0.84 -0.85 -0.77 -0.69 -1.10 -1.17
1983 -0.90 -0.87 -0.77 -0.68 -1.13 -1.15
1984 -0.84 -0.97 -0.83 -0.69 -1.15 -1.14
1985 -0.90 -1.09 -0.89 -0.68 -1.14 -1.11
1986 -0.84 -1.13 -0.92 -0.64 -1.13 -1.14
1987 -0.81 -1.09 -0.89 -0.60 -1.06 -1.07
1988 -0.86 -1.15 -0.94 -0.65 -1.15 -1.16
1989 -0.85 -1.13 -0.93 -0.63 -1.12 -1.14
1990 -0.75 -1.00 -0.82 -0.56 -1.00 -1.01

AVG Estimates

Source: Staff Estimates
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The Determinants of Evasion

Using monthly data (1984-1991), the evasion rate Er is regressed against
inflation, economic activity, and the average employee payroll tax (TAXW). This rate
has changed many times due to changes in marginal tax rates but also due to changes in
the ceiling. It should be noted that the evasion rate is obtained after correcting for the
Tanzi-Olivera effect. The results are presented below:

Log Er = -6.45 + 0.18 Log X + 1.35 Log Y + 1.42 Log TAXW
(4.7) (5.1) (4.9)

R2 =0.38, DW= 1.93
T statistics are in parenthesis

Table 2: Evasion on Payroll Taxes
(as a percentage of collection)

1984 1985 1986 1987 1988 1989 1990 1991

January na 47.40 43.00 68.40 48.19 34.63 25.30 22.70

February 30.30 28.62 32.00 50.00 50.00 25.10 14.55 14.29

March 30.49 40.54 52.21 99.00 53.00 23.64 12.00 24.00

April 27.01 39.54 49.16 68.67 48.60 24.63 15.26 30.05

May 33.57 59.62 12.00 58.36 47.50 37.06 23.59 30.63

June 35.51 28.00 24.42 71.00 50.11 39.50 24.00 36.19

July 39.82 45.03 23.00 38.00 40.05 62.31 30.63 46.00

August 41.71 36.72 28.09 15.34 44.21 71.60 34.10 49.00

September 37.41 43.00 30.41 44.00 85.15 66.50 30.00 42.50

October 44.95 50.63 31.75 56.00 121.00 56.34 33.00 55.41

November 37.65 48.13 27.80 62.37 105.41 49.00 28.01 41.04

December 32.51 23.81 38.00 31.33 2.71 31.58 19.28 26.19

Source: Staff Estimates
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Deriving Sustainable Retirement Replacement Rates
(Benchmarking a Retirememnt System)

1. In order to estimate sustainable replacement rates we must define the
period we are interested in. If we are worried by the very short term, we must find
a replacement rate that will equilibrate the system year by year. In this case, the social
security system faces an intra-temporal budget constraint. Instead, we could consider
the medium term looking for the rate that would equilibrate the system for several
decades. Here, the budget constraint is assumed to hold on an inter-temporal basis.
Finally, we could consider the long term, in which we would try to find a replacement
rate that equilibrates the system for each cohort of individuals (e.g., an intra-
generational budget constraint). In general, there are several factors that modify these
rates, that can be grouped in two dimensions. First, we must consider a number of
variables that can be grouped in a "demographic dimension". The most important
characteristic of this dimension is that no policy will be able to produce a significant
change in its trends. Included in this dimension, we have the aging process of Brazil's
population, since this will produce a rapid decline in the contributor/beneficiary ratio,
lowering the sustainable rate, and the continuous increase in the labor force, produced
by the past and current growth of Brazil's population. The second dimension has more
relation with the socioeconomic environment, including variables such as real salary
growth (linked with labor productivity) and interest rates.

2. The first dimension can be easily analyzed, considering population
projections. According to the available data, the ratio of potentially retired workers to
potentially active workers ("dependency ratio") will rapidly grow in the next 55 years.
As of 1990, if the retirement age were 65 years for all workers, Brazil would have 9

retirees per 100 active worker (if the limit age were 60, the relation would be 15 to
100). By the year 2050, these relations will grow to 29 and 45 retired per 100 active
workers, respectively. Obviously, if we attempt to estimate the equilibrium replacement
rates, we must take this future change into account.

3. Projecting the behavior of the variables included in the second dimension
is more difficult, since the range of possible values they will adopt is much wider than
the population dimension. The most sensible approach to this problem is to define a set
of "most probable" assumptions, and then assess the effects of missing the target in
either direction. In this line, we will assume real salaries will have a long term growth
rate of 2%, and test the effect of finding a long term growth of 4%. In the same line,
we will assume that real annual interest rates will be around 4%, and test the effect of
setting it at 1 %.

4. Because Brazilians have access to several alternative retirement options,
defining an equilibrium replacement rate for the system as a whole is rather difficult.
Instead, we believe it is more interesting to define benchmarks for the different
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alternative programs, as analyzed in the main report. By doing this, we will be able to
assess the actual replacement rate the system should offer to each type of retiree to
maintain the equilibrium of the system.

5. We will estimate the benchmarks for all 8 scenarios presented in Chapter
II, which are repeated here for convenience:

(a) Individuals with 5 years of contributions retiring under the Old Age
program. (5 years of contributions is the minimum required to qualify,
as of December 1992).

(b) Individuals with 12 years of contributions retiring under the Old Age
program (The number of 12 years was chosen considering the Dataprev
data, which indicates that, as of December 1992, that was the average
time in service of those retired under the Old Age program, once
excluded those with defective time in service data. (Castro et al., 1993)

(c) Individuals with 15 years of contributions retiring under the Old Age
program. (15 years of contributions is the minimum required to qualify,
to be fully effective as of 2012).

(d) Individuals with 45 (males) or 40 (females) years of contributions
retiring under the Old Age program. (45 and 40 years of contributions
would be the maximum possible assuming the individuals enter the labor
force at age 20 and retire when they reach the minimum age).

(e) Individuals with 30 (males) or 25 (females) years of contributions
retiring under the Length of service program. (30 and 25 years in
service are the minimum necessary to qualify for this program. All
individuals are assume to enter the labor force at age 20 and,
consequently, retire at ages 50 and 45).

(f) Individuals with 35 (males) or 30 (females) years of contributions
retiring under the Length of service program. (Similar to previous case,
but now retirement benefits are 100% of "salary of benefit" and ages at
retirement are 55 and 50 years).

(g) Individuals with 40 (males) or 35 (females) years of contributions
retiring under the Length of service program, and receiving the
Permanence in Service bonus for 5 years. (These individuals receive the
maximum benefit (100%) of the "salary of benefit" and the bonus for 5
years. All individuals are assume to enter the labor force at age 20 and,
consequently, retire at ages 60 and 55).
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(h) Individuals with 25 years of service retiring under the Special
Retirement program. (While some individuals may qualify to retire with
as little as 15 years of time in service, more than 97% of individuals
retired under this program had 25 or more years of service in December
1992 (Campos et al. 1993).

This analysis will attempt to measure the benefit levels the system should pay
assuming each of the eight situations listed above. In each case, in order to assess
them properly, we will assume that "external" conditions do not vary among them.
Thus, we will assume that:

(a) Average mortality of individuals in different programs is identical,

(b) Rates of increase of real salaries are identical for individuals in all
programs,

(c) Age structure of groups in all programs are identical.

(d) As in the previous document, we assume that individuals contribute
the minimum number of years necessary to qualify to each program, and
all contributions are concentrated in the last years of active life.

6. Thus, the only differences between these programs will be the number
of contributions required and the age at retirement.

7. A critical piece of information needed for this exercise is the average
level of contributions by both employers and employees. While we only considered
employees contributions when calculating the rates of return, it is clear than employer
contributions must be included when we assess the financial equilibrium of the system.
According to Brazilian law, employees contribute between 8% and 10% of their
salaries, while employers contribute around 20% of the gross payroll. Because the
financial management of the retirement programs is completely intermingled with other
welfare programs, such as disability and accident pensions, maternity bonuses, family
benefits, and financial support for incarcerated felons among others, it is not clear how
much of this 28 % -30 % of total contributions can be considered as part of the retirement
programs benefits. The available data is not extremely clear, but it seems that about
70 % of all expenditures are directed to retirement programs. Thus, we will assume that
about 20% of gross salaries are directed to retirement programs.

8. The equilibrium in the retirement program is achieved when total
resources equal total expenditures. Thus, in equation I:
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1

W t*c*At*( + r) t ' w t*b*Rt* + r)

9. Where "W" is the average salary in the economy, "c" is the contribution
rate, "A" is the number of active workers, "w" is the base salary used to calculate
benefits (In Brazil's case, the average of the last three years before retirement) "b"
is the replacement rate, "R" the number of retired individuals and "r" is the interest
rate. To simplify this analysis, we consider that "R" includes both retired workers
and those receiving survivors' benefits. Consequently, "b," the replacement rate,
will refer to the average rate received by both groups. Because survivors' benefits
are lower than retirement benefits (they are calculated as 90% of retirement
benefits), the value of "b" we estimate will be slightly lower than the replacement
rate received by retired workers. Considering equation I, if "w*" is a stable
proportion of "W" (according to the 1988 PNAD survey, the average value is
w* = 1.2 W), and "c" and "r" are constant over the time considered, we can write
the equation as:

c* W t*At*(1 + r) t = 1.2*b* W t*Rt* tR+ r) II

or:

c ; Wt At + r t

b= H m
W t Rt + r t
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10. Equation III will take different forms depending upon the type of
equilibrium we want to achieve. If we consider only the very short term (that is, we
want the system to be equilibrated each year) the proper equation will be:

c*At
b=~~~~~~~~~~~I

1.2 * R t IV

11. Since no sum is necessary and no funds are accumulated. If, instead, we
are interested in a medium or long term equilibrium, and accept the possibility of
short term deficits or surpluses, we will use equation V:

n

C W t At + r t

Wt Rt +r t

V

t--

12. Where we consider the sum of resources and expenditures over the period and
the interest earned or paid on temporary disequilibriums.

13. The results of our simulations are presented next. We calculated the
equilibrium replacement rates for both short, medium and long term models. We first
include the figures corresponding to the short term equilibrium model. In this case, we
should not expect significant effects of differences in interest rates or rates of salaries
growth, since, as we in equation IV, the equilibrium replacement rate will be affected by
the contribution rate, and the ratio of contributors to beneficiaries. The short term
equilibrium would be achieved when the replacement rates reach the levels indicated in
Table I.
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Table 1. Replacement Rates at Short Term Equilibrium, by Retirement Program
(Intra-Temporal Budget)

Program
Year

1 2 3 4 5 6 7 8

1950 10.0% 30.1% 40.3% 218.3 % 52.0% 81.4 130.3 % 42.4%

1955 9.7% 28.8% 38.3% 201.9% 49.6% 76.3 % 121.3 % 40.7%

1960 9.3% 27.0% 36.0% 184.5% 47.0% 72.2% 112.3% 38.2%

1965 8.7% 25.5% 33.8% 168.4% 44.4% 67.7% 105.2% 36.6%

1970 8.6% 24.6% 32.5% 159.8% 43.1% 65.0% 99.9% 35.4%

1975 8.2% 23.5% 31.2% 153.1% 42.5% 63.9% 97.1% 35.0%

1980 7.9% 22.7% 29.9% 149.9% 42.6% 63.0% 95.5% 35.5%

1985 7.9% 21.8% 28.6% 145.9% 43.2% 63.0% 93.7% 36.1 %

1990 7.4% 20.7% 27.1% 138.8% 42.6% 61.7% 90.8% 35.7%

1995 7.2% 20.2% 26.6% 132.9% 40.9% 60.0% 87.9% 33.9%

2000 7.0% 20.5% 27.3% 127.8% 38.1% 57.3% 85.0% 31.2%

2005 7.2% 21.4% 28.4% 122.9% 34.9% 53.0% 80.6% 28.5%

2010 7.6% 21.9% 28.9% 113.9% 31.1% 47.5% 72.9% 25.3%

2015 7.6% 21.2% 27.5% 100.5% 27.6% 41.4% 63.8% 22.8%

2020 7.4% 19.4% 24.9% 86.7% 24.7% 36.4% 55.0% 20.5%

2025 6.7% 17.4% 22.3% 74.2% 22.2% 32.6% 48.2% 18.3%

2030 6.0% 16.0% 20.7% 64.9% 19.7% 29.3% 43.2% 16.2%

2035 5.8% 15.4% 19.7% 58.7% 17.9% 26.3% 39.2% 14.8

2040 5.8% 146.6% 18.4% 53.6% 16.7% 24.0% 35.4% 14.0%

2045 5.5% 13.4% 16.7% 48.7% 16.0% 22.6% 32.5% 13.4%

2050 5.0% 12.3% 15.4% 45.3% 15.5% 21.8% 30.9% 13.0

Source: Staff Estimates

14. As we can see, the aging process described before will seriously affect
the ability of the social security system to offer high replacement rates. In fact, only the
programs 4 and 7 (Old age retirement with maximum contributions and time in service
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retirement with 40/35 years of contributions) are currently able to offer replacement rates
higher than 80%, and, by the year 2050, the maximum possible replacement rate will be
45 % (under program 4). In another approach to these numbers, we can see that the most
common retirement schemes as of 1992, programs 1, 2 and 5, are offering replacement
rates much higher than what they should considering a short term intra-budget constraint.

15. The medium and long term equilibrium can be analyzed from a different
perspective through an inter-temporal budget constraint. First, when we refer to medium
or long term equilibrium, we must specify the exact time frame we are considering. On
one hand, we can estimate the necessary rate of replacement to achieve equilibrium in a
specified period. An example of this approach can be found in the organization of the
U.S. Social Security System. According to the law, the U.S. Social Security system must
be in equilibrium for 75 years. Thus, the Social Security Administration regularly revises
its estimations and recommends possible corrections to the system. For the Brazilian case,
we decided to consider a time horizon of 30 years. The number of years is arbitrary, but
we believe 30 years is a good choice for this exercise, considering that we do not have
reliable population projections beyond 2050. Because during the period the system can
temporarily accumulate or borrow funds in the financial market, we must consider the
level of interest rates. In Table II, we present the results assuming an interest rate of 4%
a year.
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Table II. Replacement Rates at Medium Term Equilibrium
(Interest Rate=4%, Real Salaries Growth =2%)

(Inter-Temporal Budget Constraint)

Period Program

1 2 3 4 5 6 7 8

1950-1980 9.0% 23.1% 34.7% 176.7% 46.0% 70.2% 109.1 37.7%

1955-1985 8.6% 22.2% 33.1% 166.3% 44.6% 67.4% 103.9 36.7%

1960-1990 8.3% 21.4% 31.6% 158.1% 43.7% 65.4% 99.8% 36.1%

1965-1995 8.0% 20.6% 30.2% 151.1% 43.0% 63.8% 96.5% 35.7%

1970-2000 7.8% 19.8% 29.0% 145.4% 42.4% 62.6% 93.7% 35.2%

1975-2005 7.6% 19.3 % 28.3 % 140.2% 41.5% 61.3 % 91.2% 34.5%

1980-2010 7.4% 19.0% 27.9% 135.2% 40.1% 59.3 % 88.4% 33.2%

1985-2015 7.4% 18.9% 27.9% 129.3 % 38.0% 56.5% 84.5% 31.3 %

1990-2020 7.4% 18.9% 27.7% 121.5% 35.2% 52.6% 79.1% 29.1%

1995-2025 7.4% 18.7% 27.2% 112.2% 32.3 % 48.2% 72.7% 26.6%

2000-2030 7.2% 18.3% 26.3% 101.8% 29.3 % 43.7% 65.9% 24.1%

2005-2035 7.0% 17.7% 25.1% 91.1% 26.4% 39.3% 59.1% 21.7%

2010-2040 6.8% 16.9% 23.6% 80.9% 23.7% 35.2% 52.7% 19.5%

2015-2045 6.5% 16.1% 22.0% 71.7% 21.4% 31.5% 46.9% 17.7%

2020-2050 6.2% 15.1% 20.3 % 63.8% 19.6% 28.5% 42.1% 16.3 %

2025-2055 5.8% 14.2% 18.9% 57.5% 18.1% 26.2% 38.3 % 15.1%

Source: Staff Estimates

16. As we can see in this case, the replacement rates also decrease rapidly, until
they are lower than 40% in almost all programs by the year 2025. The effect of changing
the interest rate is very small, as shown in Table III, calculated assuming an interest rate
of only 1 %. Also, the effect of changing the rate of increase of real wages is small, as
shown in Table IV. The reason for the minor weight of interest rates and wage growth is
that the periods are small enough to allow for the accumulation of their effects.
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Table m. Replacement rates at medium term equilibrium, by retirement program
(Interest Rate=1%, Salaries Frowth=2%)

(Inter-Temporal Budget Constraint)

Period |_____ Program

1 2 3 4 5 6 7 8

1950-1980 8.8% 22.7% 34.0% 171.6% 45.2% 68.8% 106.5% 37.1%

1955-1985 8.5% 21.9% 32.5% 162.4% 44.1% 66.4% 102.0% 36.3%

1960-1990 8.2% 21.1% 31.0% 155.3% 43.4% 64.8% 98.4% 35.9%

1965-1995 7.9% 20.3% 29.6% 148.9% 42.9% 63.4% 95.4% 35.7%

1970-2000 7.7% 19.5% 28.5% 143.3% 42.3% 62.2% 92.8% 35.2%

1975-2005 7.5% 19.0% 27.9% 138.0% 41.1% 60.7% 90.2% 34.1%

1980-2010 7.3% 18.8% 27.8% 133.0% 39.4% 58.5% 87.2% 32.6%

1985-2015 7.4% 18.9% 28.0% 126.8% 36.9% 55.2% 82.8% 30.4%

1990-2020 7.4% 19.0% 27.8% 118.4% 34.0% 50.9% 76.8% 28.0%

1995-2025 7.4% 18.7% 27.1% 108.2% 30.9% 46.2% 69.8% 25.5%

2000-2030 7.2% 18.1% 25.8% 97.0% 28.0% 41.7% 62.7% 23.0%

2005-2035 6.9% 17.3 % 24.3 % 86.2% 25.2% 37.4% 56.0% 20.7%

2010-2040 6.6% 16.5% 22.8% 76.4% 22.6% 33.5% 50.0% 18.7%

2015-2045 6.3% 15.6% 21.3% 68.1% 20.5% 30.1% 44.7% 17.0%

2020-2050 6.0% 14.8% 19.7% 60.9% 18.9% 27.4% 40.3% 15.7%

2025-2055 5.7% 13.9% 18.3 % 55.2% 17.6% 25.3 % 36.9% 14.6%

Source: Staff Estimates



- 138 - Appendix 4.1

Table IV. Replacement Rates at Medium Term Equilibrium, by Retirement Program
(interest rate=4%, Salaries growth=4%)

(Inter-Temporal Budget Constraint)

Program
Period

1 2 3 4 5 6 7 8

1950-1980 8.9% 22.8% 34.3% 173.2% 45.5% 69.2% 107.3 % 37.3 %
1955-1985 8.5% 22.0% 32.7% 163.6% 44.2% 66.7% 102.6% 36.4%
1960-1990 8.3 % 21.2% 31.2% 156.2% 43.5% 65.0% 98.9% 36.0%
1965-1995 8.0% 20.4% 29.8% 149.6% 43.0% 63.6% 95.8% 35.7%
1970-2000 7.7% 19.6% 28.7% 144.0% 42.4% 62.4% 93.1% 35.2%
1975-2005 7.5% 19.1% 28.0% 138.7% 41.3% 60.9% 90.6% 34.2%
1980-2010 7.4% 18.9% 27.9% 133.7% 39.6% 58.8% 87.6% 32.8%
1985-2015 7.4% 18.9% 27.9% 127.6% 37.3% 55.6% 83.3% 30.7%
1990-2020 7.4% 18.9% 27.8% 119.4% 34.4% 51.5% 77.6% 28.3%
1995-2025 7.4% 18.7% 27.1% 109.5% 31.4% 46.9% 70.8% 25.8%
2000-2030 7.2% 18.2% 26.0% 98.6% 28.4% 42.3% 63.8% 23.4%
2005-2035 6.9% 17.4% 24.6% 87.8% 25.5% 38.0% 57.0% 21.0%
2010-2040 6.7% 16.6% 23.1% 77.9% 23.0% 34.0% 50.9% 19.0%
2015-2045 6.4% 15.8% 21.5% 69.2% 20.8% 30.6% 45.4% 17.2%
2020-2050 6.1% 14.9% 19.9% 61.9% 19.1% 27.8% 40.9% 15.9%
2025-2055 5.7% 14.0% 18.5% 56.0% 17.8% 25.6% 37.4% 14.8%

Source: Staff Estimates

17. Finally, we can consider the long term. In this case, we want to estimate the
replacement rate the system will be able to pay under the rule that every cohort must
generate as much revenues as expenditures to the system. Thus, the equilibrium is
achieved when the ratio of benefits to contribution equals the number of years individuals
expect to live in retirement to the number of years they expect to live as active workers,
adjusted by side effects such as lifetime increase of salaries and interest rates. To estimate
the replacement rates in equilibrium, we consider the different cohorts we can follow
with the available data. Thus, in table V we include the information corresponding to
workers entering the labor force (at age 20) in 1950-55, 1955-60, 1960-65, 1965-70,
1970-75, 1975-80, 1980-85, 1985-90 and 1990-95. The most salient conclusion of this
analysis is that replacement rates will barely change over time. This effect is consequence
of the approach chosen in this case. Since we want to know how the system would
behave in terms of individual cohorts, we ignore the aging process generated by the
progressive change in cohort size, which affects the dependency ratio of the society as a
whole but does no affect the ratio of years as retired to years as active worker of any
specific cohort. This ratio only depends on the mortality schedule, which is expect
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to improve very slowly in the future. The longer the cohort members survive, the higher
the proportion of years lived as retired and, consequently, the smaller the replacement
rate.

Table V. Replacement rates at long term equilibrium, by retirement program
(Interest Rate=4%, Salaries Growth=2%)

(Intra-Cohort Budget Constraint)

Year Program
Entering
the
Labor 1 2 3 4 5 6 7 8

Force __ _ _ _ _ _ __ _ _ _ _ _

1950 6.15% 15.38% 21.56% 89.88% 29.79% 42.55% 61.17% 25.03%
1955 6.12% 15.31% 21.44% 89.10% 29.59% 42.25% 60.69% 24.87%
1960 6.10% 15.25% 21.35% 88.44% 29.41% 41.97% 60.27% 24.73%

1965 6.09% 15.21% 21.27% 87.83% 29.25% 41.72% 59.88% 24.60%
1070 6.07% 15.17% 21.20% 87.35% 29.11% 41.52% 59.57% 24.48%

1975 6.06% 15.14% 21.15% 86.91% 28.98% 41.32% 59.28% 24.38%
1980 6.06% 15.13% 21.12% 86.56% 28.87% 41.16% 59.04% 24.29%

1985 6.06% 15.12% 21.09% 86.27% 28.77% 41.01% 58.84% 24.20%
1990 6.06% 15.11% 21.08% 86.03% 28.68% 40.89% 58.66% 24.13%

Source: Staff Estimates

18. In opposition to the observed small effect of differences in grow rates
of salaries or interest rates in the medium term replacement rates, changes in those
variables have significant effects in the long term. Tables VI and VII present some results
obtained changing the basic assumptions.
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Table VI. Replacement rates at long term equilibrium, by retirement program
(Interest Rate=1%, Salaries Growth=2%)

(Intra-Cohort Budget Constraint)

Year Program
in _ l

Labor 1 2 3 4 5 6 7 8
Force

1950 4.23 % 10.12% 12.70% 34.12% 12.15% 16.99% 23.84% 10.25%
1955 4.22% 10.09% 12.66% 33.96% 12.10% 16.92% 23.74% 10.20%
1960 4.21% 10.07% 12.63% 33.82% 12.05% 16.85% 23.64% 10.17%
1965 4.20% 10.05% 12.60% 33.68% 12.01% 16.78% 23.55% 10.13%
1970 4.19% 10.03% 12.57% 33.56% 11.97% 16.72% 23.47% 10.09%
1975 4.19% 10.02% 12.55% 33.45% 11.92% 16.67% 23.39% 10.06%
1980 4.18% 10.01 % 12.53% 33.36% 11.89% 16.62% 23.32% 10.03%
1985 4.18% 10.01 % 12.52% 33.28% 11.85% 16.57% 23.26% 9.99%
1990 4.18% 10.00% 12.52% 33.21% 11.82% 16.52% 23.20% 9.97%

Source: Staff Estimates

19. The effect of considering a smaller interest rate is that the system will
be able to pay lower replacement rates. This is the consequence of the expected evolution
of the beneficiaries to contributors ratio. Since this ratio is now much lower than what
will be in the long term, the goal of achieving equilibrium can be reached by
accumulating funds in the next few years. Thus, the ability to pay benefits will directly
depend on the interest rates, since the higher the interest rates, the larger the accumulated
funds will be.

Table VII. Replacement rates at long term equilibrium, by retirement program
(Interest Rate=4%, Salaries growth=4%)

(Intra-Cohort Budget Constraint)

Year Programn

Labor 1 2 3 4 6 7 8
Force 

1950 4.81% 11.68% 15.21% 46.79% 16.51% 23.13% 32.57% 13.94%
1955 4.80% 11.64% 15.15% 46.51% 16.43 % 23.01% 32.39% 13.87%
1960 4.79% 11.61 % 15.10% 46.28% 16.35% 22.91% 32.23% 13.81%
1965 4.78% 11.58% 15.06% 46.05% 16.28% 22.80% 32.08% 13.75%
1970 4.77% 11.56% 15.02% 45.86% 16.22% 22.71% 31.95% 13.70%
1975 4.76% 11.54% 14.99% 45.68% 16.16% 22.62% 31.83% 13.65%
1980 4.76% 11.53% 14.97% 45.53% 16.10% 22.55% 31.72% 13.60%
1985 4.76% 11.53% 14.96% 45.41% 16.05% 22.48% 31.63% 13.56%
1990 4.76%. 11.52% 14.95% 45.31% 16.00% 22.42% 31.55% 13.52%

Source: Staff Estimates
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20. The effect of changing the rate of growth of real salaries is opposed to that of
interest rates. If salaries increase faster, the replacement rates will be lower. This effect
can be understood if we consider that replacement rates are calculated with respect to the
last few salaries. Thus, in the context of a system accumulating funds, it is clear that the
magnitude of such funds will be reduced if we compare them with a salary that grows
faster.

21. In conclusion, the sustainable replacement rates can be calculated as with
respect to each particular retirement program. Our analysis shows that, when we consider
the short and medium term, only one of the eight considered program is paying a
replacement rate below the sustainable level. This program is the Old Age retirement,
when all individuals start contributing by age 20 and retire by age 60 or 65. According to
Dataprev statistics, only a few hundreds of currently retired individuals are in this
situation, which explains many of the serious difficulties the Brazilian Social Security will
have to confront in the next few years. Furthermore, when considering the long term, it
is clear that not even a program in which individuals contribute during all their active
lifetime and receive a 100% replacement rate will be sustainable, indicating that changes
in the minimum ages for retirement will have to be implemented in the near future.
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Table Al: Distribution of Contributors and Non-Contributors to the
Social Security by Age, Sector and Wage Brackets (1989)

Workdng Employed

Age Sector Social Security Status

& Wage Brackets Total Active Contributors Non-Contributors Do Declaration

TOTAL 60,621,934 30,649,419 29,967,836 4,579

AGE

10 - 14 Yrs. 2,977,927 161,971 2,815,956
15 - 19 Yrs. 7,842,106 2,455,584 5,386,522
15-17 Yrs. 4,338,709 1,085,294 3,253,415
18-19 Yrs. 3,503,397 1,370,290 2,133,107
20 - 24 Yrs. 8,822,838 4,874,309 3,947,394 1,135
25 - 29 Yrs. 8,355,747 5,060,969 3,292,974 1,804
30 - 39 Yrs. 14,488,438 8,867,174 5,620,632 632
40 - 49 Yrs. 9,723,915 5,563,575 4,160,005 235
50 - 59 Yrs. 5,514,812 2,741,142 2,773,670
60 + 2,890,980 922,091 1,968,016 873
Ignored 5,171 2,504 2,667

SECTOR

Agriculture 14,034,883 1,081,161 12,952,849 873
Indus. Trans. 9,653,023 7,566,597 2,086,255 171
Construction Ind. 3,785,981 1,844,066 1,941,915
Other Industries 929,254 672,701 255,038 1,515
Market Commerce 7,436,943 4,377,443 3,059,500
Services 10,675,894 3,762,090 6,913,804
Other Services 1,936,541 1,442,708 493,833
Transport & Conum. 2,273,669 1,750,366 523,068 235
Social 2,271,609 4,403,379 868,230
Public Admin. 2,875,164 2,342,066 533,098
Other Activities 1,748,973 1,406,842 340,246 1,885

MMNIMUM WAGE

0 - 1/2 6,397,063 476,747 5,920,316
1/2 - 1 10,092,730 3,698,820 6,393,910

I - 2 12,968,379 6,838,669 6,129,539 171
2 - 3 7,774,997 5,181,305 2,593,692
3 - 5 7,501,555 5,519,811 1,981,744
5 - 10 5,617,979 4,431,619 1,186,360
10 + 4,990,602 4,206,810 783,792
No Income (1) 4,888,895 97,161 4,791,734
Not Declared 389,734 198,477 186,749 4,508

Source: J IBGE, PNAD 1989
Note: Exclusive to the rural population of the nothern region.
(1) Inclusive of persons that receive income only in terms of benefits.
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Table A2: Composition of Revenue from Contributions

Specification % of Total

1. Urban Salary Payroll 97.74

Contributions from Insured Workers 28.00
Contributions from Business 72.00

2. Rural Production 2.26

TOTAL 100.00

Source: RAIS and SINTESE

Table A3: Distribution of Contributions and Benefits by Wage Bracket
(1981)

Distribution of Distribution of
Minimum Contributions (%) Actual Payment

Salary O of Benefits (%)
Number of Value of No. of Value of
Contributors Contributions Beneficiaries BOOMitS-

up to 3 29.00 58.78 55.55 80.83
3 - 7 30.64 23.35 31.83 17.39
7- 10 11.64 7.54 11.31 1.46
10- 15 11.44 6.76 0.91 0.20
15 - 20 7.28 3.57 0.15 0.07
20+ 10.00 0.25 0.05

TOTAL 100.00 100.00 100.00 100.00

Sources: Distribution of Contributions - RAIS 1981
Distribution of Actual Payment of Benefits - DATAPREVE,
Beneficios em Manutencao 1981
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Table A4: Distribution of Contributions and Benefits by Wage Bracket
(1987)

Distribution of Contributions (%) Distribution of Actual Payment
of Benefits (%)

Minimum Number of Value of No. of Value of
Salary Contributors Contributions Beneficiaries Benefits

up to 3 49.42 12.71 90.17 64.33
3 - 7 31.53 25.57 8.69 28.64
7- 10 7.30 11.91 .96 5.29
10- 15 5.35 13.39 0.13 1.05
15 - 20 2.47 8.99 0.02 0.25
20+ 3.93 27.43 0.02 0.44

ITOTAL 100.00 100.00 100.00 100.00

Sources: Distribution of Contributions - RAIS 1987
Distribution of Actual Payment of Benefits - SINTESE

Table A5: Distribution of Contributions and Benefits by Wage Bracket
(1989)

% in Total Payroll % in Total Benefits

Wage Income Number of Value of Number of Value of
Bracket Contributors Contributions Contributors Contributions

0 - 3 63.97 20.24 89.99 55.79
3 - 7 22.89 24.66 7.18 24.90
7 - 10 5.14 10.65 2.32 14.43
10 - 15 3.61 11.10 0.44 3.80
15 - 20 1.64 7.17 0.04 0.47
20 + 2.75 26.18 0.03 0.61

TOTAL 100.00 100.00 100.00 100.00


