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Abstract

This thesis presents a comprehensive comparative analysis of the Portuguese and American
social security systems concerning the payment of retirement pensions. With a focus on key
factors such as eligibility criteria, benefit calculation methods, and sustainability, this research

aims to shed light on the strengths, weaknesses, and nuances of each system.

Through rigorous quantitative analysis and qualitative assessments, this thesis offers insights
into the financial stability and long-term viability of both systems. It examines the adequacy of
retirement benefits, considering the different contribution rates and earnings replacement

ratios.

By comparing these two social security models, this thesis aims to contribute to a deeper
understanding of the challenges and opportunities faced by countries with varying approaches
to pension provision. Ultimately, it seeks to inform policymakers and stakeholders about
potential strategies for enhancing the sustainability and effectiveness of retirement pension

systems in an ever-changing global landscape.

Keywords: pensions, pensions schemes, pension funds, social security, Portuguese Social

Security, American Social Security



Resumo

Esta dissertacao apresenta uma analise compreensiva do sistema de seguranga social Portugués
e Americano no pagamento de pensdes de reforma. Focando se em fatores como os critérios
de elegibilidade, o calculo dos beneficios, a sustentabilidade, este trabalho tem como objetivo

demonstrar quais as forcas, fraquezas e nuances de cada um destes sistemas.

Através de uma rigorosa andlise quantitativa e qualitativa esta dissertagdo oferece informacdes
sobre a estabilidade financeira e a viabilidade destes sistemas a longo prazo. Analisando a
adequabilidade das reformas tendo em conta as diferentes taxas de contribuicao e da taxa de

substitui¢ao em relagdao aos vencimentos a idade de reforma.

Comparando estes dois distintos sistemas de seguranca social, sera mais facil perceber quais
os desafios e oportunidades que cada um destes paises tera de enfrentar. Por fim, o objetivo
passa por informar as entidades reguladoras de possiveis estratégias que ajudem a alcangar uma

maior sustentabilidade e eficiéncia nestes esquemas.

Palavras-Chave: Pensoes, Reformas, Seguranca Social, Fundos de Pensdes, Seguranca Social

em Portugal, Seguranca Social nos Estados Unidos.
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1. Introduction
Retirement Pensions are essential to living, people would have to work their whole lives
if there were no retirement pensions. Making this a very concerning topic to all countries in the

world which aim to better the quality of life of their citizens.

Retirement pension can be paid by a variety of entities, from governments, in the form
of social security, to private companies or even special funds created by workers unions, among
others. The focus of this dissertation will be on the retirement benefits offered by social security
in Portugal and in the USA. These two countries have distinct policies when it comes to
handling social and economic issues, which makes it much more interesting to compare how

these social security systems work when in terms of retirement pensions.

The way retirement systems work is not regulated likewise for the whole word, each
country has its own laws about retirement and the payment of retirement pensions, which

means that the way benefits are paid differs as well as the sustainability of each system.

Taking this into consideration, the main aim of this dissertation is to understand which
social security systems is the most balanced and sustainable for all stakeholders involved,
mainly the government and the citizens of each country. This will be done through two

mathematical models that will help understand the main differences between the two countries.
These topics will be explored by answering the following questions:

e What are the main differences between the Portuguese and the American social security
systems?
e  Which of these systems is more beneficial for plan participants and which is more

beneficial for plan setters?

These questions will be answered with the support of the literature review and of statistical
studies and with the analysis of primary collected data, as well as through the formulation of a

mathematical model. This way, the objectives defined for the research are the following:

e Understanding the main concepts connected to retirement pensions.

e Comprehending the differences between the Portuguese and American social security
systems.

e Comparing both systems and arriving to a conclusion of which system is the most

balanced.



2. Literature Review
To analyze the contrasting features of social security programs in Portugal and the
United States, it is essential to first establish a clear understanding of the concept of pension.
This entails delving into the various pension systems, their overarching operational
mechanisms, and the diverse categories of pension plans. Only after grasping these
fundamental aspects, we proceed to examine the unique characteristics of social security

schemes in both the USA and Portugal.

The main topics associated with retirement indemnities will be presented. Then, there
will be a focus on social security and how it works, and the specific rules and conditions

imposed in each country.

To better comprehend this topic and concepts an extensive literature review of this was

carried out.

2.1 Pension Definition
Retirement pension is the payments made to the beneficiaries after they retire. Those
are defined through pension plans. Pension plans can be set up by insurance companies,

employees, employers, and governments (Peijie Wang et al., 2014)

Pensions can be paid in two different ways. One way is through annuities where yearly
payments are made to pensioners starting once they retire. There are also lump sum payments
which consist of paying the whole benefit in one payment or divided it into a specific amount

of payments at retirement age. These forms of payment vary according to country or plan.

2.2 Types of Pension Plans
There are two major types of pension plans: the Defined contributions and Defined

Benefits. (Wang. et al., 2014).

Defined contributions consist of each employee having his own account, in the pension
fund, to which he and the employer make regular contributions, usually defined previously by
the plan itself. The employee has some kind of control to decide in which assets to invest in.

Ending up bearing almost all the risk (Rinaldi and Giacomel et al., 2008).

It is important to notice that the investment options in this case for the employee are
limited to certain stock and bonds made available by the pension fund and it is not possible for

a plan participant to invest in anything he wants to. He is limited to what is made available by



the pension fund. In this system, at retirement the participant will be presented with a retirement

indemnity correspondent to the accumulated value of the funds in his retirement account.

Some Defined contribution plans also offer the options to their participants of
purchasing a certain life annuity upon retirement. This life annuity is determined by the plan
sponsor based on the participant’s investment, salary, and interest rates. This is beneficial for
participants who avoid bearing all the risk until retirement. However, this could also lead them

to lose money if their investments turn out to be better than expected.

As for Defined benefit plans the employee is guaranteed a certain benefit upon
retirement calculated through a formula which accounts for an average of final salary, years of
service and accrual. In this case the employers bear the risk of default, meaning the employee

is always guaranteed some benefit (Bodie et al, 1998).

Defined benefit plans were until recently the most common types of plans in most
European countries including Portugal. Mandatory Define benefit plans were offered to the
population, an example of this being the Social Security System where participants make
contributions based on a percentage of their earnings and depending on that they get a benefit
upon retirement. There are no investment options in this plan and the only way to increase

benefit upon retirement is by increasing the amount contributed.

In both cases the plan participants can only have access to their pensions upon
retirement. Even if the participant moves from one plan to another, he can’t take his money in
the moment. He either waits to receive it upon retirement or loses all that was discounted or
finds a way to transfer the accumulated value to the new plan he moved to. The ease with which
this can be done depends on plan rules and flexibility, but in most cases if a member leaves his

current plan, he is entitled to what was accrued until then upon retirement. (Bodie et al, 1988)
Advantages of Defined Benefit Pension Plans:

e Guaranteed Income: One of the primary advantages of defined benefit pension plans is
that they provide a guaranteed income stream to retirees upon retirement. These plans
are not dependent on market conditions or stock fluctuations. However, in severe cases
if the plan issuer is affected default, that is a possibility.

¢ No Investment Risk: Since the employer is responsible for investing the pension assets,

employees do not bear any investment risk. Even if the investments do not perform as



expected, retirees will have a guaranteed pension upon retirement. This is an advantage

in the perspective of the employee but a disadvantage for the employer.

Disadvantages of Defined Benefit Pension Plans:

Cost: If not fully funded Defined benefit pension plans can be expensive to administer
and maintain. Employers are required to make annual contributions to the plan, what
can be a significant financial burden.

Complexity: Defined benefit pension plans are complex and require a significant
amount of expertise to manage. Employers may need to hire specialized staff or
consultants to ensure that the plan is properly administered and that the investments are
managed effectively. This complexity is a form of protecting plan participants, not
allowing employers to make risky investments, and cutting their flexibility to avoid
default.

Limited Flexibility: Defined benefit pension plans provide employees just a small
amount of freedom. After a pension has been earned, an employee often cannot transfer
it to another retirement plan or take a lump sum withdrawal. For people who might need
to use their retirement assets for unforeseen bills or emergencies, this lack of flexibility

may be a drawback.

Advantages Defined contribution Plans.

Individuals have greater control over their savings. As the contributions made into these
plans are directed towards an investment account that is managed by professionals,
individuals have the ability to choose the investment options that align with their risk
tolerance and investment objectives.

Another advantage of Defined contribution pension plans is that, in some cases,
depending on the plan, the savings are portable from one plan to another. This allows
employees to have more flexibility when choosing their plans. However, this does not

happen for all plans.

Disadvantages Defined contribution Plans.

The main disadvantage in these types of plans is the fact that employees are bearing all
the risk because investment decisions are made by them, meaning they are dependent
on market movements and, in the worst case, this can lead to a decrease in retirement

income.



Another disadvantage of Defined contribution pension plans is that they may not
provide sufficient retirement income. While the potential for higher returns exists, there
is no guarantee that individuals’ investment returns will be sufficient to provide them
with the retirement income they need. The uncertainty is a big factor because plan
participants are not sure of their retirement income until they retire, always depending

on market conditions.

2.3 Pension Plan Funding

Funding is an essential part of pension schemes, and they distinguish themselves according

to the way they are funded. The forms of funding can be divided in three major types: (Cooper
et al., 2006)

Funded schemes, when some portion of assets, which are legally separated from the
sponsor of the plan, represent a part of the liabilities. A scheme can be considered
funded if its assets account for 2 years of liabilities, meaning if everyone was to retire
that day the assets would be able to cover for 2 years of payments.

Book reserve schemes, when a plan is funded by a reserve of assets that are set aside
form the employer. This type of funding is riskier for plan participants because in case
of default there is no protection.

Pay as You Go funding system, which is most used for state pensions where plan
participants make contributions that pay for their benefit in the future. This scheme
normally also has a small reserve of assets but not in sufficient amount to be a

considered a funded scheme (Cooper et al. 2006).

The main stakeholders responsible for setting up and funding pension plans are employers

which set up pension plans because this is one of the best ways to retain their employees and

attract new ones. These are the private pension funds.

The other stakeholder responsible for setting up pension plans is the government, and, in

most cases, through Social Security, which is a social welfare system that distributes benefits

to workers and their dependants based on what they have discounted during their working lives.

This is a system sustained by the government and it is what is used in Portugal. The main aim

of social security is to provide decent living conditions. These are the public pension funds.

These public pension funds will be the main focus of this dissertation. (Wang et al., 2014)



2.4 Social Security

Considering the focus of this work will be on comparing the social security system both in
Portugal and USA and their capacity to pay retirement pensions, it is relevant to give a
historical background about the social security system in these countries, as well as to show

their position in comparison to normal private pension funds.

Social security is a system of government programs and policies designed to provide
financial assistance and support to individuals and families during various stages of life,
particularly during times of economic turmoil. It’s main priority is focused at protecting people
from the risks and uncertainties associated with events such as old age, disability,
unemployment, and the loss of a primary wage earner. This system is universal in Portugal,
meaning all citizens are automatically enrolled in this system. In the USA despite not being
universal it is estimated, that 94% of the population is enrolled in this plan (Congressional

Research Service et al., 2021).

The core goal of social security is to promote social welfare by ensuring a basic level of
economic well-being for citizens. This is typically achieved through the collection of
mandatory contributions or taxes from individuals, employers, and sometimes the government
itself. These funds are then pooled together and used to provide benefits and services to eligible

individuals or groups (Ramachandran & Ramakrishnan, March 18, 2011).

The specific components and benefits of social security systems can vary between countries,

but they commonly include:

e Retirement pensions: Payments made to individuals who have reached the
designated retirement age, helping them maintain an income after leaving the
workforce. This is the main focus of this dissertation.

e Disability benefits: Financial assistance provided to individuals who are unable to
work due to a physical or mental disability.

e Unemployment benefits: Temporary financial aid for individuals who have lost
their jobs involuntarily and are actively seeking employment.

e Survivor benefits: Payments made to the surviving dependents or family members
of a deceased individual who was eligible for social security, ensuring their
financial security.

e Healthcare coverage: Some social security systems include provisions for providing

or subsidizing healthcare services, ensuring access to medical care.



(Social SecurityAdministration and Seguranca Social Direta, et al. 2023).

2.4.1 Social Security in Portugal
This section is focused on only one component of Social Security System in Portugal,

Retirement pensions, focus of the study.

The minimum eligibility criteria for receiving a retirement pension necessitate a participant to
have accrued at least 15 years' worth of registered remunerations upon retirement. Additionally,
there exists a minimum retirement age set at 66 years and 6 months. Opting for retirement prior

to reaching this age will result in penalties.

Regarding eligibility, a participant is only eligible for a pension if he contributed for the
pension plan during at least 15 years. The final pension upon retirement is estimated based on
a career earning average. This way of calculating the career average earnings was only adopted
in 2022. It is a way of increasing sustainability for Social Security because until then only the

best 10 years’ salary was accounted for.

In terms of contributing, the contributions are a fixed percentage of workers salary with the
worker contributing on average 11% of his wage and the employer 23.75% of his employee
salary. This percentages may have some differences depending on if the worker is independent
or working for someone else. However, on average, the values are the ones referred (Lagoa &

Barradas, 2022).

The formula to calculate benefits in Portugal varies according to when the member joined
social security. If it was before 2001 then the formula is the following (Seguranca Social

Direta., et al 2023)
Final Pension= (P1*C3+P2*C4)/C, where

P1=Average earnings of the 10 out of 15 best years of earnings until 2001 * 2%* Number of

contributing years

C3 = Number of years of Contributions before 2001
P2=Average Earnings After 2001 *Accrual Rate
C4= Number of Years of Contributions after 2001

C=Total number of Years of earnings



This formula for member who joined before 2001 is very complex and that is why our analysis

will focus on members who joined after 2002 where the formula to determine Benefits is:
Final Pension = Career Average Earnings * Accrual Rate * Sustainability Factor

It must be taken into consideration that the career average earnings are based on the best 40
years of remunerations. If the participant has at least 40 years of service, they are subject to
revaluation based on the financial conditions of the country including both inflation and salary

Increase.

Regarding the accrual rate, it is directly connected to the years of service until retirement and
the career earnings upon retirement. If the plan participant has more than 20 years of service,
then the table below (Tablel) will be used to determine the accrual rate. If it has less than 20

years of service accrual will be 2%.

IAS (“Indexante dos Apoios Sociais”) is a specific value defined every year, which accounts
for changes in GDP and inflation, that changes according to economic conditions. This helps
determine the category to which a member should belong to. For example, in 2020, IAS was
438.81 euros, meaning that, if earnings upon retirement where below 482,69 euros (1,1 TAS),

then accrual rate would be 2.3% (Moura et al., 2023).

Instalments Reference Remuneration indexed to IAS | Tax
Ist Until 1.1xIAS 2.3%
2nd Higher 1.1xIAS until 2xIAS 2.25%
3rd Higher 2xIAS until 4xIAS 2.2%
4th Higher 4xIAS until 8xIAS 2.1%
5th Higher than 8xIAS 2%

Table 1- Accrual Rate Portugal

Finally, the sustainability factors are determined based on mortality tables, withdrawal rate and
life expectancy upon retirement. The main goal of this factor is to penalize early retirees and
with this guaranteeing that social security has enough capacity to pay retirement pensions and
other subsidies in the future. For example, in 2020 the penalty was 15%, which meant that
someone who decided to retire earlier would be penalized with less 15% of what he or she was

supposed to receive with the pension (Fortes, 2021, March 23).



In Portugal the importance of Social Security is notorious and represents 19.8% of total GDP
for the country, meaning a huge percentage of the Portuguese gross domestic product is

assigned to social security expenses. (Pordata, 2020)

2.4.2 Social Security in the USA
In the case of the USA, the minimum requirements to be entitled to a pension are being 62
years old, despite normal retirement age being 67, and having made contributions for at least

10 years.

In terms of contributions, they are paid in the form of social security taxes and correspond to

6.2% for employees and 6.2% for employers, amounting to a total of 12.4%.
The benefit is calculated following this formula: Pension = AIME * PIA

AIME (Average indexed monthly earnings) is an average of a worker’s highest earnings upon
35 years of earning multiplied by an index, that brings nominal earning up to current level
wages. This Index helps to cover for possible financial and demographic changes contributing

for adjusting the earnings for changes in cost of living.

The PIA (Primary Insurance Amount) determines the amount a participant will get every month
from his monthly AIME. It can be broken down by the following: 90% of AIME until $1,115,
32% of AIME between $1,115 and $6,721 and 15% of any amount over $6,721(Data from
SSA).

To better comprehend the weight of social security in the US, it can be considered from the
perspective of how much it weights in comparison to total GDP. According to statistics

provided, it represents around 5.4% of total GDP (Statista, 2020).

2.5 Replacement Rate

Replacement Rates measure how effectively a certain pension plan is able to provide
benefits in comparison to the beneficiary earnings before retirement. The following graph
(Chartl) shows the replacement rate for each country in 2020. It may be noticed that for
countries where the level of state support for retirement benefits is low, like the USA, the
replacement rate is lower and decrease progressively as the level of income increases. On the
other hand, in countries like Portugal, where state support is high, replacement rates are higher

and don’t change so drastically when the level of income shifts (Feldstein et al., 2001).
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Chart 1. Replacement Rates (OCDE 2020)

2.6 The main Concern with Pension Funds and how are they being addressed.

Currently, the biggest concern OCDE has in terms of pension funds is the aging of the
population. Retirees are living longer, meaning they get benefits for longer periods, and, at the
same time, the working age population is decreasing, which means a lower number of workers
contributing to pension plans which in the long run can be serious issue for sustaining pension
plans. As can be seen in Chart 2 there is a rise in the old age to working age ratio, and according
to this prediction, by 2070 the average age of the working population will be around 60 years,
which is very worrisome (OECD 2019).

Portugal and the USA are not exempt from this trend. In the context of Portugal's
demographics, this is evident as the population aged 65 and above accounts for 23% of the total
population, while those under 14 years of age make up only 12.9%, as reported by INE
(Instituto Nacional De Estatistica, et al. 2020). Additionally, the index for active population
renewal, which stood at 94% in 2011, has dropped to 76% in 2020. This indicates a scarcity of

emerging young individuals to offset the retiring workforce.

The situation in the United States closely parallels this pattern, as highlighted by the
Administration for Community Living in their 2021 Profile of Older Americans. Their data
reveals a 38% rise in the population aged 65 and older, in contrast to a mere 2% increase in the

population below 65 years of age (Profile of Older Americans, et al., 2021).
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Number of people older than 65 years per 100 people of working age (20-64), 1950-2100

mm Max-min OECD average

120

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Note: The centre line is the OECD average old-age to working-age ratio. The shaded area indicates the range between the country with the
lowest old-age to working-age ratio and the country with the highest old-age to working-age ratio.
Source: United Nations World Population Prospects: The 2019 Revision.

Chart 2. Rise in the old-age to working-age ratio is accelerating (OCDE 2010)

These concerns are being addressed by international entities like the World Bank International
Labor Organization, the Geneva Association and International Monetary fund (ILO), which
have created their own framework with multi pillar approaches aiming at allowing pension

funds to be the most sustainable possible. They are as follows:
The World bank Multi- Pillar Model

e “Zero Pillar” aims at dealing with poverty and guaranteeing that all the elderly
have minimum level of living conditions.

o “First Pillar” Contributions are connected to different levels of income, it is the
Pay as You Go system.

e “Third Pillar” is related with voluntary contributions allowing plan members to
contribute beyond what they are obliged to.

e “Fourth Pillar” is non-financial and is associated with informal support like

health care, social programs, etc.
ILO Multi-tier model

e Anti-Poverty tier aims at providing decent living conditions to those with no
means.
e Second tier, like the World Bank model, Pay as You Go defined benefits

managed by the government with acceptable replacement rates.

11



e Third tier is related to mandatory contributions to privately managed pension
funds, that will then generate a pension in a form of annuity upon retirement.
e The fourth tier is related with voluntary defined contributions, managed by

private agencies.
Geneva Association Four-Pillar Program

e First Pillar, Pay as You Go state pension, like 2" pillar of World Bank
Framework

e Second Pillar, voluntary contributions to private pension plans

e Third pillar, the use of private savings and personal pensions as retirement
indemnities

e Fourth Pillar, to fight the lack of working populations and the aging of the
population, retirees should be authorized to have Part-Time jobs in order to

complement their retirement indemnities.

Analyzing these three multi pillar models it is understandable that the models proposed
by the World Bank and IMF are similar and seem to be more prepared to face the issues that
are emerging nowadays, especially in comparison to the Geneva Association program (Wang

et al., 2014).

2.7 Global Context
Despite the focus of this study being the comparison between Portugal and the USA, it is
important to look at how other countries around the world organize their pensions systems and

social security.

Looking for example at the European Union Members, their social security systems have a lot

of similarities with the Portuguese and American systems.

Firstly, these systems rely on funding through taxes, primarily in the form of payroll taxes. The
pay-as-you-go approach is typically employed, meaning that the taxes collected each year are

utilized to provide benefits for current beneficiaries.

Secondly, the pension benefits offered are typically determined based on two main factors. One
factor considered is the number of years the individual has contributed to the workforce,
essentially rewarding their work history. Additionally, the individual's average lifetime
earnings serve as another crucial determinant in calculating the pension benefits they are

entitled to receive. (Feldstein, September 2021)

12



Despite these similarities there are always differences between countries in terms of legislation,
retirement age, contributions, that influence the pensions upon retirement, which makes each

country unique in terms of how their social security retirement pension systems work.

13



3 Methodology

3.1 Research Context

Social Security Retirement Pensions are fundamental to help maintain the minimal
living conditions for elder population, as well as reducing poverty amongst the elderly. The
importance of this topic has made it subject to an extensive number of studies and debates

aimed at understanding which type of system is the most balanced for all stakeholders involved.

More recently, questions regarding the sustainability of pension plans have been
brought to light due to the rapid aging of the population and consequent decrease in the active
population renewal index. As some authors point out “(...) in recent decades, trust in the
sustainability of the new pension pillar system has been shattered from the perspectives of both

the government and the participants” (Wolf et al., 2022).

With these new threats becoming more and more prominent, it is relevant to compare
and access the sustainability and overall situation of the social security in the payment of
retirement pensions, for two countries like Portugal and USA which are very different in terms

of how their systems are set up.

3.2 Research Design
The methodology for the present study is both qualitative and quantitative. From the
literature review, the greater part of the information collected is of qualitative nature. The

relevant quantitative data for the study will be collected from statistical sources and studies.

The combination of information of qualitative and quantitative nature will allow a better
understanding about which of the pension systems is the most balanced and sustainable in the

long run.

3.3 Data Collection and Treatment
The data collected for the study is a combination of statistics and the systematic review

of literature on the topic.

The review of studies on the topic is focused on criteria search and key words and on
the use of multiple interdisciplinary databases to attain maximum coverage possible. Some of
the platforms used are Scopus, Google Scholar, Springer Link and SSRN. These platforms
offer a large variety of articles and studies. For example, Springer Link provides access to
recent and up to date articles (Wolf et al., 2022), on the other hand SSRN allows to obtain more

specific and advanced articles (Ramakrishnan et al., 2011).
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To identify the most relevant articles some key words are used. Key words include
pensions, pensions schemes, pension funds, social security, legislation on pension schemes,
sustainability of pension schemes, defined benefit, defined contribution, aging of the

population.

The articles collected are organized by category and relevance. Some articles present
the more theoretical topics, with focus on pension funds, how they are divided and how social
security is organized in Portugal and in the USA. Other more recent studies concern main issues

regarding pension schemes, like the aging of the population and other demographic trends.

The relevant data collected from statistical sources are inserted into the mathematical
models and formulas conceived to clarify the main differences between the Portuguese and

American social security systems in the payment of retirement indemnities.

This data treatment will allow a more structured analysis and a better understanding of
each topic on its own, seeking to reach more clear and structured conclusions about the main

research topics.
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4 Discussion
To effectively compare and analyse the public pension systems of Portugal and USA, practical
examples are considered to conclude on which system is more balanced. The comparison will

consist of two stages:

e Stage I: In the first stage of the comparison, the focus will be on comparing the
replacement rates of both countries. This involves analysing the benefit formulas of
each system to determine the extent to which they provide adequate benefits to plan
participants. To accomplish this, a simulation will be carried out of individuals of
average earnings with the calculation of the corresponding benefits they would receive
under each system. By conducting this analysis, insights will be gained on which system
offers more favourable benefits.

e Stage 2: In the second stage, the sustainability of both public pension systems will be
assessed. This will be accomplished with a model that compares the revenue generated
by social security and the current liability of each system. In this way, the long-term

viability and durability of each system can be evaluated.

By separating the analysis into these two specific stages, insight can be gained on the
sustainability of public pensions for both plan participants and plan setters. The comparison of
results in the two countries may clarify the level of significance and the impact of social

security in each country.

Besides presenting quantitative calculations and results, and additionally, the opinion from
respected members of the retirement benefits community both in Portugal and the USA will

also be considered.

4.1 Model 1 — Replacement rates comparison
4.1.1 Portuguese Case
Starting with the Portuguese case, the assumptions used are as follows, with data taken from

official sources (Pordata and Seguraca Social Direta) and based on the year 2020.

e Retirement age: 66 years and 6 months; the reference person will retire at retirement age

e Current Age: 44, started working at 23 years old

e Monthly Earnings: 1250,8 euros (average earning in Portugal in 2020 (Pordata, et al, 2020)
e Annual Salary Growth = 1% (Assumed)

e Sustainability Factor = 0.8480 (Sustainability factor in 2020 in Portugal) (OECD, 2020)
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e JAS2020 =438.81 euros (Seguranca Social Direta, et al. 2020)

Considering these assumptions and making the calculation (see Appendix A) this would mean
that at retirement date the monthly salary would be 1636,31 euros and the monthly retirement
pension 1168.55 euros, meaning there is a replacement rate of 71%. This is a quite high
replacement rate in comparison with the rest of the world. However, it is important to note that
the reference person considered has average earnings and that the replacement rate is dependent

on the way earnings progress.

Looking at this case, if the person on our example was receiving a lower salary of, for example,
800 euros monthly, which is close to the Portuguese minimum salary, than making the
calculations and with all other factors the same as previously, salary at retirement date would
be 971.44 euros and the monthly retirement pension would be 724.72 euros (see Appendix A).

This would mean a replacement rate of 75%.

With a higher monthly salary of 4000 euros, and with everything else constant, calculation
would lead to a monthly salary upon retirement of 5181.03 euros, and a retirement indemnity

of 3435.70 euros (see Appendix A), which represents a replacement rate of 66%.
In section 4.3 these results will be compared with those in the American System

4.1.2 USA case
In the case of the USA, similar assumptions were used to obtain the final year earnings and

thus have a proper comparison between both countries.

e Retirement age: 66 years and 2 months
e Current Age: 44 started, working at 23 years old
e Salary: $55,628 annual, which is the average salary for an American citizen (Statista ,

et al. 2020)
e Annual Salary Growth: 1%

The best way to follow the formula and legislation applied by the American social security was
to use the online calculator provided by the Social Security Administration (SSA) and, after
updating the calculator with the assumptions referenced above, it was possible to preview the
development of yearly earnings based on economic and demographic assumptions until
retirement date and to get the final estimate earnings. The final year earnings obtained is

$141,500, the final annual retirement benefit is $56,448, resulting in a replacement rate of
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39.9% (see the Appendix B). It is important to note that these results are not expressed in

today’s dollars but in future dollars taking already inflation into account.

This replacement rate compared with the Portuguese one is quite low, but it is relevant to
consider that Americans invest their earnings into other retirement income sources, while in
Portugal the only retirement income is the social security benefits. In the USA there are a lot

of complementary pensions offered by employers and local governments.

On average the social security pensions represent about 50% (SSA. et al, nd) of the total
retirement earnings for an American citizen. However, it is important to consider that the other
sources of income are not as safe as social security. In fact, the amount at retirement may vary
because, in most cases, the other retirement incomes consist of defined contributions plans
where it is up to the employee how much to contribute and how to invest, meaning that there

is a higher degree of risk in this type of income.

Taking this into account and doing as in the case of Portugal, the replacement rate was

calculated for other different levels of individual salary (see the Appendix B).

For someone with an annual salary of 350008, which represents less twenty thousand than the
average salary, and with everything else constant, earnings at retirement would be equal to
$89,100 and retirement pension to $42,024, which represents a replacement rate of 47.2%,

about 10 % higher than the average replacement rate in the USA.

Finally, for a higher individual annual salary of $75000, twenty thousand more than the average
salary in the USA, and with everything else constant, earnings at retirement will be equal to
$190,900. The retirement pension would be equal to $70,008, representing a replacement rate

of 36.6%, which is lower than the average replacement rate in the USA.

These last two examples show the disparity in terms of replacement rate when it comes to
different levels of earnings. This is also relevant to assess the importance that social security
retirement pensions have to avoid elderly poverty. In fact, the lower the income, the higher the

replacement rate, aiming to enable the best living conditions to those closer to poverty.

4.2 Model 2 — Sustainability analysis of public pension systems

This second stage is centred on understanding the sustainability of the social security systems
in each country when it comes to retirement income. A model is applied to determine how
much does social security gain from contributions and how much is spent on retirement

benefits.
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First of all, to determine the revenue obtained by social security several assumptions must be
taken into consideration: the amount of people who work, this meaning active population who
is employed, the average annual salary subject to contributions and the contribution rate in each

country. The model is:
RC = (AP*(1-Unemployment Rate))*AAE*C% , where

e RC- Revenue from Contributions
e AP- Active Population
e AAE- Average Annual Earnings subject to Contributions (monthly salary)

e (C%- Contribution Percentage of total earnings

This model will allow to determine the revenue made by social security from contributions in
each country. The data on Unemployment Rate, Average Earnings, Contribution % and active
population come from statistics that are available online, like PorData, INE and Seguranca

Social Direta for Portugal and Statistica and SSA for the United States.

The second part of the model is focused on determining social security expenses with
retirement income and consists of a simple product of the amount of people in retirement age
and who are retired by the average annual retirement income. This gives an approximate

estimate of the expenses related to retirement.
RE =RP * ARP , where

e RE - Retirement Expense
e RP — Population with age equal or above retirement age

e ARP — Average Retirement Pension

With this model it will be possible to determine the expenses associated with retirement for

social security.

After getting the results for both equations above it will be possible to understand how much
do retirement pensions represent on social security total earnings and to have a better overview

of the sustainability of social security systems.

4.2.1 Portuguese case
Starting by analysing the case of Portugal and with the information retrieved from official

statistics the model is:
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RC= (5,034,500*(1-6.9%))*17511.2*34.75%
RC=28.521.787,728 euros., where

AP =5,034,500 (Pordata, et al., 2020)

Unemployment Rate = 7% (Pordata, et al., 2020)

AAE=AE*14 , where AE- Average Monthly Earnings

AE = 1250.8 euros (Pordata, et al., 2020)

AAE =1250.8%¥14=17,511.2 euros

C%=34.75%

This result means that social security total revenue is close to 29 billion euros per year. It is
now important to determine the annual expense on retirement pensions in order to evaluate the

weight of this pensions for social security.
RE= 2,385,368 *5,814.3
RE=13,869,245,162 Euros, where
ARP = 5,814.3 (Pordata, et al., 2020)
RP = 2,385,368 (Pordata, et al., 2020)

With this result it can be verified that the expenses with retirement income represent about 50%

of social security yearly revenue.

Over time, this value tends to rise due to population aging, particularly in Portugal, as
demonstrated earlier. Consequently, there will be a decrease in the number of contributions
while the amount of retirement pensions will increase. The findings presented provide insight
into the significance and impact of retirement pensions on the overall social security system.
Given the current trajectory and the aging population, this trend raises concerns regarding the

sustainability of Portugal's social security system.

4.2.2 USA case
Moving on to the USA case and based on information retrieved from different statistical

sources these are the results of applying the model:

RC=(150,464,790*(1-8.05%))*$53,383 *12.4%
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RC=§915,822,435,554.90., where
AP=150464790 (FRED, et al; 2020)
Unemployment rate= 8.05% (Statista, et al; 2020)
AAE = $53,383 (SSA, et al; 2020)

C%=12.4%

Social security revenue is therefore around 954 billion dollars per year. The yearly expense
related with retirement benefits is determined next to evaluate how much this expense

represents in the total revenue.
RE=48,227,000*$18,036
RE=$869,822,172,000,00., where

ARP =$18,036 (SSA, et al; 2020)

RP=48,227,000 (SSA, et al; 2020)

This result means that retirement pensions represent at least 95% of USA’s social security
revenue. This value is quite high specially if we consider that there are other types of pensions

like disability and unemployment pensions that are not accounted for in this model.

What was said for the case of Portugal is also applicable in the case of the USA in terms of an
aging of the population that will cause this ratio to go upwards and closer to 100%. However,
despite the aging of the population in the USA being not as aggravated as it is in Portugal, it is

still a concern and something to take into consideration.

4.3 Results Comparison and Analysis
Comparing these two countries through the models presented will lead to a conclusion of which
system is the most efficient and sustainable for both members and issuers, which in this case

are the population and governments.

The primary objective of the first model was to examine pensions from the members' standpoint
while also serving as a valuable tool for comprehending demographic trends. On the other
hand, the second model was specifically focused on the government's perspective and aimed

to assess the individual sustainability of various social security systems.
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4.3.1 Model 1

By comparing the outcomes of the first model, we gain insight into the significant disparity
between the average replacement rates in Portugal (71%) and the United States (39.3%).
Nevertheless, a closer examination of how these replacement rates vary based on income levels
reveals a consistent pattern: regardless of the specific percentages, the trend remains the same.
As employees' earnings increase, the replacement rate declines, and conversely, as earnings

decrease, the replacement rate rises.

The significant disparity in this aspect between the two countries can be attributed mainly to
their respective policies and governmental approaches. Portugal stands as a striking example,
where a vast majority of the population relies heavily on social security retirement benefits. As
a consequence, there exists a necessity to offer a comparatively high replacement rate to ensure
decent living conditions for the entire population. This unique dependency on social security

plays a critical role in shaping the need for such a high replacement rate in Portugal.

The situation in the USA differs significantly, as social security retirement pensions only
account for 35% of total earnings upon retirement. This is a consequence of the American
government's comparatively lower emphasis and funding on Social Security in comparison to
other countries. The resulting low replacement rate necessitates workers to explore additional
complementary funds beyond social security retirement pensions. These alternative plans
include private funds established by companies for their employees, state-wide funds that can

be segmented by profession, and federal funds that differ from traditional social security plans.

However, in the case of the USA, a significant issue arises concerning a portion of the
population who are unable to join other pension plans during their working lives, leaving them
solely reliant on social security retirement benefits. In such situations, these benefits may not
suffice to ensure minimal living conditions for retirees. For instance, let's consider a person
from Model 1 with a low income whose final retirement benefit amounts to $40,752.
Considering the cost of living in the USA (Statista. et al, 2023) at around $67,000 per year in
2023, the retirement indemnity wouldn't provide sufficient funds for the person to meet the
minimal living conditions, which comes to show one of the biggest flaws in the American

social security system.

4.3.2 Model 2
To assess and compare the sustainability of these two systems, we can utilize the outcomes

generated by the second model, which computes the proportion of retirement benefits derived
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from contributions made by plan members. Surprisingly, the findings diverge significantly:
retirement benefits in Portugal constitute approximately 50% of social security revenue, while
in the USA, this figure rises to 95% of total revenue. These results may deviate from initial
expectations. Portugal's strong emphasis on Social Security might suggest that retirement
indemnities would exert a more substantial influence on overall contributions. Conversely, the
USA, despite its differing orientation, witnesses retirement pensions accounting for nearly the

entirety of contributions.

Despite these results we must consider other factors when analysing the sustainability of both
systems, related with the aging of the population and the weight these plans have in each
country’s GDP. These results were referenced in the literature review and can be now used to

better explain the situation for each country.

Starting with Portugal, despite our model indicting that pension expenses only represents 50%
of total revenue, the situation regarding sustainability isn’t so favourable as it was depicted.
This is due to social security representing 19% of total Portuguese GDP, meaning, despite
contributions being high, that the Portuguese government still needs to give up one fifth of its
budget for social security expenses. Besides this, there is also the concern of the aging of the
population, which was referenced previously, which means a reduction in active population
which in the long term means a reduction in total contributions as the number of retirees

increase proving to create an unbalanced system.

According to Jodo Pratas, the president of Portuguese Association of Investment Funds,
Pensions, and Heritage, in an interview he gave to DECO, Portugal will face a serious issue
with a lack of balance of this system between 2035 and 2060, due to the current demographic
trends of aging of the population and decrease of active population. In his interview Jodo Pratas
also discusses the inexistence of any support from the government to other complementary
sources of retirement income, which would allow the population to maintain better living

conditions upon retirement (Deco Proteste Investe. et al., 2022).

This lack of support, associated with insufficient financial knowledge from the population
regarding other complementary sources of retirement income, is the main reason why
Portuguese population relies almost exclusively on social security retirement pensions and why

there is so much pressure on this system in Portugal.

Shifting our focus to the United States, the scenario differs from that of Portugal. While

retirement pensions constitute 95% of overall contributions, the distinction lies in the fact that
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only 5% of the GDP is allocated to social security expenditures in the USA. This signifies that
the American government allocates fewer resources to social security, resulting in a greater
reliance on the contributions received. Unlike Portugal, government intervention is less

pronounced in the United States' social security system.

Jason Fitchner, a former chief economist at the Social Security Administration, recently
participated in an interview where he addressed critical inquiries concerning the future of the
American social security system (Manganro, et al., 2023). His responses offer valuable insights

for comprehending the sustainability landscape of the American social security system.

A significant area of concern for Fitchner revolves around the data furnished by the SSA, which
suggests that by the year 2033, the social security trust fund—responsible for collecting payroll
taxes—could be depleted unless there is government intervention. This potential depletion
would result in a substantial 25% reduction in retirement benefits by 2035 (according to SSA
Trustees Report 2023). It's important to note that this fund exhaustion scenario is contingent

upon the absence of government intervention aimed at restoring the system's balance.

4.3.3 Final considerations
After analysing both models and taking into consideration the opinion and perspective of two
specialists in the matter, one for each country, some considerations regarding each system can

be made.

For the case of Portugal, there is high degree of dependence from social security benefits that
can replace more than 71% of earnings upon retirement. This means there is no need for the
Portuguese population to explore other sources of retirement income, like private funds or long-
term investments, because there is a guaranteed income at retirement. However, this also means

a bigger burden to the government.

The high level of dependency from social security allied with the aging of the population and
inability to renew active population in the long term can mean a failure of this system and the

need for the government to intervene even more directly.

Wrapping up the analysis of the Portuguese scenario, the primary concern, alongside the aging
population, centres on the significant dependency of the Portuguese population on this system,
imposing a potentially overwhelming burden on the government. The remedy entails initiating

measures to encourage alternate non-governmental channels of retirement income. This could
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involve providing tax advantages or other inducements, aiming to gradually alleviate the strain

on social security retirement benefits over the long term.

In the USA’s case the situation is quite distinct, the level of dependence from social security is
low, accounts for 35% of total retirement benefits on average, as population has easier access

to other sources of retirement income.

The main point that can be retained from analysing model 1 is associated with the American
social security system low replacement rate, around 39%, which means social security
retirement benefits on their own are not able to provide decent living conditions for population
with lower-level income that does not have access to other complementary sources of

retirement benefits.

In terms of the sustainability of this system, the American scenario is more concerning than
initially anticipated. As evidenced by the outcomes of model 2, contributions account for a
significant 91% of the total retirement benefits disbursed. Jason Fitchner further highlights that
without governmental intervention within the upcoming decade, there's a looming risk of
depleting the social security trust fund. This could result in a steep decline in the replacement
rate, rendering social security nearly inconsequential in the context of funding retirement

benefits.

In summary, it becomes evident that neither of these systems is flawlessly harmonized, making
it challenging to definitively label one as more balanced than the other. Consequently, a hybrid
approach should be considered that incorporates elements from both systems to achieve a more
equitable and sustainable solution. This entails establishing replacement and contribution rates
that strike a midpoint between the values observed in the USA and Portugal. Moreover, it
involves endorsing supplementary retirement benefit sources as seen in the USA, while
moderating government intervention to strike a balance between Portugal's direct involvement
and the USA's more limited approach. This approach seeks to ensure the enduring sustainability
of the system in the long run and to find a middle ground between two systems that are clearly

unbalanced.

Having reached this solution it is relevant to understand that this would only work overtime,
and it is something that cannot be achieved overnight. It would take plenty of years in order to
rebalance these systems and for the population to understand and accept the benefits that this
would bring. However, some other issues like the aging of the population may create a great

threat for the survival of public and private pension plans.
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5. Conclusion
In this study, along with the analysis of the general context of social security systems, two
models were presented aiming at comparing the replacement rate of monthly salary by
retirement pension of a reference citizen (in a model 1) and the sustainability of public pension
systems (in a model 2) in Portugal and in the USA, as examples of two different types of
systems, thus answering the research questions posed. After aligning the statistical data needed
for applying the mathematical models, each system could be described in a more concise

manner and allow an analytical comparison between them.

Having conducted a comparison and analysis of both systems it may be concluded that, in order
to have balanced and sustainable systems, the best way seems to be to look for a middle ground
between these two systems. In this way, the burden for governments could be reduced and, at
the same time, still being able to provide a retirement income that will allow plan members to

have decent living conditions.

It's worth highlighting that, while this study exclusively examines the social security systems
concerning retirement benefits in Portugal and in the USA, there are numerous other public
and private plans worldwide. This study is focused on these two countries that have different

systems and different governing styles, enabling a challenging comparison.

Despite presenting a solution to the research questions, threats may arise such as the issue of
the aging of the population and consequently the decrease of the working population, that will

affect public and private plans in the long run.

Finally, it must be noticed that the topic of pension plans and pension funds can be explored
from a variety of perspectives and is dependent on the evolution of population, economic,
social and political national contexts. That is why it is very important that research is developed
clarifying what needs to be done for the systems to be sustainable. If not, serious problems

could arise for the society and the financial world as we know it today.
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7. Appendix

Appendix A — Portuguese Model 1

Base Example Portugal
Year Age Monthly Salary
2002 23 81740 €
2003 24 849,60 €
2004 25 877,50 €
2005 26 907,20 €
2006 27 934,00 €
2007 28 963,30 €
2008 29 1 008,00 €
2009 30 1034,20€
2010 31 107530 €
2011 32 1083,80 €
2012 33 1094,70 €
2013 34 1093,30€
2014 35 1093,20 €
2015 36 1096,70 €
2016 37 110790 €
2017 38 113330 €
2018 39 1170,30 €
2019 40 123829 €
2020 41 1250,80 €
2021 42 127594 €
2022 43 128870 €
2023 44 1301,59 €
2024 45 131460 €
2025 456 1327,75€
2026 47 1341,03 €
2027 48 135444 €
2028 49 1367,98€
2029 50 1381,66 €
2030 51 139548€
2031 52 140943 €
2032 53 142353 €
2033 54 1437,76 €
2034 55 1452,14€
2035 56 1 466,66 €
2036 57 1481,33€
2037 58 1496,14 €
2038 59 1511,10 €
2039 60 1526,21 €
2040 61 1541,48€
2041 62 1556,89 €
2042 63 157246 €
2043 64 1588,18€
2044 65 1604,07 €
2045 66 1620,11 €
2046 67 1636,31 €

30

Yearly Salary

1144360 €
11 894,40 €
12 285,00 €
12 700,80 €
13 076,00 €
1348620 €
14112,00 €
1447880 €
15054,20 €
1517320 €
15325,80 €
15306,20 €
15304,80 €
15353,80 €
15510,60 €
15 866,20 €
16 384,20 €
17336,09 €
1751120 €
17 863,18 €
18041,81 €
1822222 €
1840445 €
1858849 €
18774,38€
1896212 €
19151,74 €
1934326 €
19 536,69 €
19732,06 €
1992938 €
2012867 €
20329,96 €
2053326 €
20 738,59 €
20 945,98 €
2115544 €
21 366,99 €
21 580,66 €
2179647 €
2201443 €
22234,58€
22456,92 €
2268149 €
2290831 €

Total Remuneration =

Carrear Average Monthly Earnings=
IAS = 438,81

Accrual * N Years Working

Final Pension

Replacement Rate

743 624,81 €

132790 €
Accrual I1AS =2.2%

0,88

116855 €

71%



Lower Income Portugal

Year Age Monthly Salary Yearly Salary
2002 23 62589€ 8762,39€
2003 24 632,21€ 8850,90€
2004 25 638,59€ 8940,31€
2005 26 645,04€ 9030,61€
2006 27 651,56 € 9121,83€
2007 28 658,14€ 921397€
2008 29 664,79€ 9307,04€
2009 30 671,50€ 9401,05€
2010 31 678,29€ 9496,01€
2011 22 68514€ 9591,93€
2012 83 692,06 € 9688,82€
2013 34 699,05€ 9786,69€
2014 35 706,11€ 988554€
2015 36 713,24€ 998540€
2016 37 720,45€ 10086,26 €
2017 38 727,72€ 10188,14€
2018 39 73508€ 10291,05€
2019 40 742,50€ 10395,00€
2020 41 750,00 € 10 500,00 €
2021 42 757,50€ 1060500€
2022 43 765,08€ 10711,05€
2023 44 772,73€ 1081816 €
2024 45 780,45€ 10926,34€
2025 46 788,26 € 1103561€
2026 47 796,14€ 1114596€
2027 48 804,10€ 11257,42€
2028 49 812,14€ 11370,00€
2029 50 820,26 € 11483,70€
2030 51 828,47€ 11598,53€
2031 52 836,75€ 11714,52¢€
2032 58 84512€ 11831,66€
2033 54 853,57€ 11949,98€
2034 55 862,11€ 12069,48€
2035 56 870,73€ 12190,17€
2036 57 879,43€ 12312,08€
2037 58 888,23€ 1243520€
2038 59 897,11€ 12559,55€
2039 60 906,08€ 1268514€
2040 61 915,14€ 12812,00€
2041 62 924,29€ 12940,12€
2042 63 933,54€ 13069,52€
2043 64 942,87 € 1320021 €
2044 65 952,30€ 13332,21€
2045 66 961,82 € 13465,54€
2046 67 971,44€ 13600,19€

Total Remuneration = 450 936,22 €
Carrear Average Monthly Earnings= 805,24 €
IAS = 438,81 Accrual 1AS=2.25%
Accrual * N Years Working 0,9
Final Pension 724,72 €
Replacement Rate 75%
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Higher Income Portugal
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Year

2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046

Age

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

45
46
47
48
49
50
51
52
53
54
55
56
o7
58
59
60
61
62
63
64
65
66
67

Monthly Salary Yearly Salary

333806 €
3371,77€
340583 €
344023 €
3474,98€
3510,08€
354554 €
3581,35€
3617,53 €
3654,07 €
3690,98 €
372826 €
376592 €
3803,96 €
3842,38€
388120€
392040 €
3960,00 €
4000,00 €
4040,00 €
4080,40 €
4121,20€
4162,42 €
4204,04 €
4246,08 €
428854 €
433143 €
437474¢€
441849 €
4462,67 €
4507,30 €
455237 €
4597,90 €
464388 €
469031 €
4737,22¢€
4784,59 €
483244 €
488076 €
4929,57 €
497886 €
502865 €
507894 €
5129,73 €
5181,03 €

46732,77 €
4720482 €
47 681,64 €
4816327 €
48649,77 €
49141,18¢€
49637,55 €
50138,94 €
50 645,40 €
51156,97 €
51673,70 €
5219566 €
52722,89 €
5325544 €
53793,38 €
54336,74 €
54 885,60 €
55 440,00 €
56 000,00 €
56 560,00 €
57125,60 €
57 696,86 €
58273,82 €
58 856,56 €
59 445,13 €
60 039,58 €
60 639,98 €
61 246,38 €
61 858,84 €
6247743 €
63 102,20 €
63733,22 €
64 370,56 €
65 014,26 €
65 664,40 €
66 321,05 €
66 984,26 €
67 654,10 €
68330,64 €
69 013,95 €
69 704,09 €
70401,13 €
71105,14 €
71 816,19 €
7253435 €

Total Remuneration =

Carrear Average Monthly Earnings=
IAS = 438,81

Accrual * N Years Working

Final Pension

Replacement Rate

2404993,17 €

429463 €
Accrual rate IAS=2.1%
0,8
343570 €
66%



Appendix B — USA Model 1
Base Example USA

The table at right shows the estimated annual amounts of your taxable earnings that
we used to calculate your monthly retirement benefit. We estimated these earnings
based on the amount of earnings you said you would receive in 2023. We do not
use earnings in the year you begin receiving benefits.

For the disability and survivors estimates, we assumed that you became disabled or
died today. We did not use future earnings in calculating those estimates.

If you feel that the past earnings shown here are much different from your actual
earnings, then you can change the earnings by selecting one of two different
methods.

1. @ Enter the amounts you want to change. Please note that you will be
sending personal data over the Internet — this is not a secure medium.

2. O Change the assumed earnings growth rate for past earnings. You may
choose to make your earnings grow faster or slower than national average
wages by entering a relative growth factor below. Choosing a positive number
will cause your earnings to grow faster than the national average; choosing a
negative number will cause slower than average growth. Entering a relative
growth factor of 2, for example, means your wages will grow 2 percent faster
than the national average.

Relative growth factor for past earnings: |2 %
If you change a growth factor, be sure that you have checked box humber 2 above!

Because you chose to use estimated future earnings in your benefit calculation, you
may adjust the growth rate for your future earnings with a relative growth factor, as
described above for past earnings.

Relative growth factor for future earnings: |1 %

To provide a conservative estimate of your benefit, we reduce the growth of future earnings after age 59
by one percentage point.

Submit earnings information \

Note that the last year of earnings used in estimating your retirement benefit is the
year before the year in which retirement begins (yours begins in 2046).

Past earnings

Year Taxable
amount
1996 o
1997 $0 |
1998 $0 |
1999 $0
2000 $0 |
2001 $0
2002 $/18500 |
2003 $19300
2004 $20600 |
2005 $[21.800
2006 $[23200 |
2007 $/24800
2008 $[25800 |
2009 $256900
2010 827,100 |
201 $/28,500
2012 $/30000 |
2013 $/31,000 |
2014 /32,700 \
2015 $/34,500
2016 $[35600 |
2017 $/37,600
2018 839,700 \
2019 $/42,000
2020 $/a4100 |
2021 $49000
2022 $/52300 |
2023 $/55,600

Future earnings

Year

2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045

Taxable
amount
$58,300
$61,200
$64,400
$67,700
$71,100
$74,700
$78,500
$82,400
$86,400
$90,500
$94,700
$99,200
$102,800
$106,600
$110,500
$114,500
$118,700
$123,000
$127,400
$132,000
$136,700
$141,500

Note: Estimated number of credits earned before age 62 is 152. Minimum requirement is 40 credits.

Privacy Policy | Website Policies & Other Important Information | Site Map

Retirement

Information you submitted

Your estimated monthly benefit amount, beginning at age 67 and 3 Date of birth: 01/01/1979

months in 2046, is $4,704.00. For your estimate, we assumed future Current earnings: $55,600.00

increases in prices or earnings.

Benefit in future (inflated) dollars

We have calculated your benefits by making certain assumptions Retirement month: 03/2046

about your past and future earnings. Please look at these earnings to
see if they appear reasonable to you. You can change them and see
the effect on your benefit estimates!

\ See the earnings we used

Social Security benefits are the foundation on which to build a financially secure retirement. Savings and pensions also are key components of

your retirement plan.
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Lower Income

The table at right shows the estimated annual amounts of your taxable earnings that
we used to calculate your monthly retirement benefit. We estimated these earnings
based on the amount of earnings you said you would receive in 2023. We do not
use earnings in the year you begin receiving benefits.

For the disability and survivors estimates, we assumed that you became disabled or
died today. We did not use future earnings in calculating those estimates.

If you feel that the past earnings shown here are much different from your actual
earnings, then you can change the earnings by selecting one of two different
methods.

1. @ Enter the amounts you want to change. Please note that you will be
sending personal data over the Internet — this is not a secure medium.

2. O Change the assumed earnings growth rate for past earnings. You may
choose to make your earnings grow faster or slower than national average
wages by entering a relative growth factor below. Choosing a positive number
will cause your earnings to grow faster than the national average; choosing a
negative number will cause slower than average growth. Entering a relative
growth factor of 2, for example, means your wages will grow 2 percent faster
than the national average.

Relative growth factor for past earnings: |2 %
If you change a growth factor, be sure that you have checked box humber 2 above!

Because you chose to use estimated future earnings in your benefit calculation, you
may adjust the growth rate for your future earnings with a relative growth factor, as
described above for past earnings.

Relative growth factor for future earnings: |1 %

To provide a conservative estimate of your benefit, we reduce the growth of future earnings after age 59
by one percentage point.

\ Submit earnings information \

Note that the last year of earnings used in estimating your retirement benefit is the
year before the year in which retirement begins (yours begins in 2046).

Past earnings

Year Taxable
amount
1996 $0
1997 $0
1998 30
1999 $0
2000 $0
2001 30
2002 $| 11,600
2003 $ 12,100
2004 $/ 12,900
2005 813700
2006 $/ 14,600
2007 $ 15,600
2008 $/16,300
2009 $| 16,300
2010 $ 17,000
2011 $/17,900
2012 $/18,900
2013 $19500
2014 $ 20,600
2015 $ 21,700
2016 $/22,400 |
2017 $/23600
2018 $/ 25,000
2019 $ 26,400
2020 $/27,700
2021 $[30800
2022 $/32000
2023 $/ 35,000

Future earnings

Year Taxable

amount
2024 $36,700
2025 $38,500
2026 $40,500
2027 $42,600
2028 $44,800
2029 $47,000
2030 $49,400
2031 $51,900
2032 $54,400
2033 $57,000
2034 $59,600
2035 $62,400
2036 $64,700
2037 $67,100
2038 $69,500
2039 $72,100
2040 $74,700
2041 $77,400
2042 $80,200
2043 $83,100
2044 $86,000
2045 $89,100

Note: Estimated number of credits earned before age 62 is 152. Minimum requirement is 40 credits.

Retirement

Information you submitted

Your estimated monthly benefit amount, beginning at age 67 and 3 Date of birth: 01/01/1979

months in 2046, is $3,502.00. For your estimate, we assumed future Current earnings: $35,000.00

increases in prices or earnings.

Benefit in future (inflated) dollars

We have calculated your benefits by making certain assumptions Retirement month: 03/2046

about your past and future earnings. Please look at these earnings to
see if they appear reasonable to you. You can change them and see
the effect on your benefit estimates!

| See the eamings we used |

Social Security benefits are the foundation on which to build a financially secure retirement. Savings and pensions also are key components of

your retirement plan.
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Higher Income

The table at right shows the estimated annual amounts of your taxable earnings that
we used to calculate your monthly retirement benefit. We estimated these earnings
based on the amount of earnings you said you would receive in 2023. We do not
use earnings in the year you begin receiving benefits.

For the disability and survivors estimates, we assumed that you became disabled or
died today. We did not use future earnings in calculating those estimates.

If you feel that the past earnings shown here are much different from your actual
earnings, then you can change the earnings by selecting one of two different
methods.

1. @ Enter the amounts you want to change. Please note that you will be
sending personal data over the Internet — this is not a secure medium.

2. O Change the assumed earnings growth rate for past earnings. You may
choose to make your earnings grow faster or slower than national average
wages by entering a relative growth factor below. Choosing a positive number
will cause your earnings to grow faster than the national average; choosing a
negative number will cause slower than average growth. Entering a relative
growth factor of 2, for example, means your wages will grow 2 percent faster
than the national average.

Relative growth factor for past earnings: |2 %
If you change a growth factor, be sure that you have checked box number 2 above!

Because you chose to use estimated future earnings in your benefit calculation, you
may adjust the growth rate for your future earnings with a relative growth factor, as
described above for past earnings.

Relative growth factor for future earnings: |1 %

To provide a conservative estimate of your benefit, we reduce the growth of future earnings after age 59
by one percentage point.

‘ Submit earnings information |

Note that the last year of earnings used in estimating your retirement benefit is the
year before the year in which retirement begins (yours begins in 2046).

Past earnings

Year Taxable

amount
1996 $0 |
1997 80 ]
1998 $0 ]
1999 8o |
2000 $jo ]
2001 $o |
2002 $24900 |
2003 $/26000 |
2004 $/27.700 |
2005 $20300 |
2006 $/31300 |
2007 $33.400 |
2008 $34800 |
2009 $(35000 |
2010 $36500 |
2011 $38400 |
2012 $40,400 |
2013 $/41800 |
2014 $/44,100 |
2015 $/46500 |
2016 /48000 |
2017 $/50700 |
2018 353600 |
2019 $56700 |
2020 /50,400 |
2021 $/66000 |
2022 370600 |
2023 $75000 |

Future earnings

Year

2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045

Taxable
amount
$78,600
$82,600
$86,900
$91,300
$95,900
$100,800
$105,900
$111,200
$116,600
$122,100
$127,800
$133,800
$138,700
$143,800
$149,000
$154,500
$160,100
$165,900
$171,900
$178,000
$184,400
$190,900

Note: Estimated number of credits earned before age 62 is 152. Minimum requirement is 40 credits.

Retirement

Information you submitted

Your estimated monthly benefit amount, beginning at age 67 and 3 Date of birth: 01/01/1979

months in 2046, is $5,834.00. For your estimate, we assumed future Current earnings: $75,000.00

increases in prices or earnings.

Benefit in future (inflated) dollars

We have calculated your benefits by making certain assumptions Retirement month: 03/2046

about your past and future earnings. Please look at these earnings to
see if they appear reasonable to you. You can change them and see
the effect on your benefit estimates!

| See the earnings we used |

Social Security benefits are the foundation on which to build a financially secure retirement. Savings and pensions also are key components of

your retirement plan.
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Appendix C- IAS Table in Portuguese

IAS table in Portuguese
Remuneracio de referéncia
Parcelas ; ~ Taxas
por indexagéo ao IAS
1.2 Ate 1,IXIAS|  2,3%

2.2 Superior a 1,1xIAS até 2xIAS| 2,25%

o Superior a 2xIAS até 4xIAS| 2,2%

42 Superior a 4xIAS até 8xXIAS| 2,1%

5 Superior a 8XIAS| 2%
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