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Abstract: This study estimates the hypothetical level of contributions 
collected and pensions paid in the future by the social security budget in 
five of the most influential countries in the world today. Historical data from 
1980 to 2009 declared by each state’s monitoring organization have been 
analyzed in order to find and propose a forecasting model for the period 
2010-2025. Two models have been developed based on global specialists’ 
data for complex forecasts on population changes and economic 
prospects: one both measuring and forecasting the contributions gathered 
for the social security budgets, and one forecasting the levels of pensions 
paid. The focus of the analysis is on the effects that an ageing population 
could have on social security budget. The models suggest that there is a 
real need for change in the social security systems in use in order to 
strategically avoid predictable deficits and achieve budgetary equilibrium. 
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1.  Introduction 
 

Social security is generally defined as any program of social 
protection established by legislation, or any other mandatory arrangement, 
that provides individuals with a degree of income security when faced with 
the contingencies of old age, survivorship, incapacity, disability, 
unemployment or rearing children. When we talk about a secure and 
healthy public pension system, we talk about a well managed, sustainable 
system. At the same time, when we talk about an efficient public pension 
system we must refer to an active social security program. 

This paper presents the development of social security programs 
and systems in five of the most influential countries in the world: China, 
Brazil, Japan, Germany and the US. Either developing or developed 
countries must improve their public systems, and that usually implies a 
better management of the social security reform process. At the moment, 
social security programs worldwide face serious challenges, including the 
impact of globalization, the ageing of the population, lack of coverage, 
evolving labor markets, changing family structure and many other 
challenges. According to UN forecasts (UN, 2004), life expectancy is rising 
in most countries, and for e.g. European countries, life expectancy at birth 
will increase from 73.8 in 2005 to 81 in 2050. Most countries face the 
challenge of how to exploit the opportunities arising from increasing 
longevity and the implied increase in the share of old people in populations 
(see EU, 2006; IMF, 2004). Torben M. Andersen (2008) examined the 
issues concerning to increasing longevity, and concluded that when 
longevity increases, the retirement age is raised more than proportionally 
to the increase in longevity, but the young also make larger transfers to 
the old. 

Faced with all these challenges and the need to adapt, the social 
security reform process deserves to be fully understood. Orazio Attanasio, 
Sagiri Kitao, Giovanni L. Violante (2007) studied how sustainable the 
current social security systems are in the developed economies, given the 
projected demographic trends, and observed a need for social security to 
adapt and to better guarantee sustainable and more accessible 
aid/pension resources. In a perfect world, systems should be built on 
integrated, proactive and innovative policy responses. Also, Roel 
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Beetsma, Leon Bettendorf, Peter Broer (2003) explored the consequences 
of ageing for the Netherlands, discussed the sensitivity of the results under 
alternative projections for population ageing, and explored the effects of 
three types of social security reform, a reduction in benefits, an increase in 
the retirement age, and smoothing of the public pension premium over 
time. We are in agreement to the results of their study, that the welfare 
effects of ageing and the reforms are substantial.  

Strategies and tools to analyze the function, strength and stakes 
involved in these attempts are very important to any political system, 
because they constitute a key to better understand reform outcomes. In 
general, major reform processes are determined by governments, but 
social security institutions also have an important role to play; in this way 
social security institutions may be better equipped to engage actively with 
the reform process. Some of the many challenges that social security 
institutions must face are the demographic changes over time, and also 
the real long-term impact of these changes. In developed countries, rising 
costs in the pension area represent an important threat to both the general 
economy and to public budgets. Recently, many developing countries are 
confronted with a significant increase in their elderly population, and in 
consequence, an old-age pension system that is not able to adapt to all 
these changes and to the growing social needs of their societies. As such, 
it is a fact that the increase in elderly population is a real issue that any 
country has to deal with, both socially and financially. 

In accordance with many recent studies (ISSA, 2010), we need to 
emphasize that „ageing‖ relates not only to an increasing proportion of the 
elderly population, but overall to a large area of changes, like: a 
diminishing younger population due to a declining fertility rate, an 
increasing life-expectancy in terms of population, an increasing number of 
old and very old persons who may require support through the pension 
system. Concerning social security programs, the ageing population 
process has an important impact: on the one hand, it leads to an 
increasing dependency ratio between the working and the non-working 
population, and on the other hand, it possible increases the dependency 
ratio between the healthy and the non-healthy population.  

Therefore, the governments must face all the demographic changes 
using the most efficient strategies available. They also need to learn to 
adapt their policies to the ageing of the population in order to achieve their 
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long-term objectives and to protect people in an adequate and sustainable 
way. Continuing the idea, all countries and all social security branches are, 
in fact, challenged by demographic changes. As such, our purpose is to 
observe and analyze how some of the most influential countries do so in 
order to ensure the sustainability of their public pension system. Evidence 
shows that many social security institutions have taken measures to adapt 
to all the changes regarding either the rising proportion of old-age people 
or the diminishing proportion of newborn infants. It is absolutely correct to 
say that the stability of the public pension systems must be maintained at 
a certain degree over time, mainly focusing on medium and long term. 
Consequentially, we can conclude that this is the real challenge for social 
security institutions.  

In this paper we will test if the policies adopted by the public 
pension systems from the US, China, Japan, Brazil and Germany are able 
to ensure long term stability to the systems established in each of these 
countries. In order to reach our goal, we will review  the public pension 
system, focusing on what type of strategies were used in the last three 
decades (1980-2009)  by governments from each country mentioned 
above. In the following, our aim is to define a suitable function with which 
we can take all the previously collected dates to the future and thus 
establish a correct prediction of the public pension system. There are 
several branches of the literature related to this aspect. Juan F. Jimeno, 
Juan A. Rojas, Sergio Puente(2008) studied the effects of population 
ageing on Social Security expenditures, comment on the weaknesses and 
strengths of each of them, and perform a quantitative analysis by 
comparing the results they imply in the particular case of the Spanish 
economy. Also, Henning Bohn(2008) examined the viability of social 
security, taking into account the political point of view, and seeking if 
Social Security will remain viable as the U.S. population is ageing. A very 
relevant study had been developed by John B. Williamson, and Fred C. 
Pampel(2002). They compare four nations (the United States, United 
Kingdom, Germany and Sweden) with respect to plans for dealing with the 
anticipated pension burden due to the retirement of the baby boom 
generation. Hamid Faruqee, Martin Mühleisen examined the economic 
implications of population aging in Japan; they also estimated the output 
loss caused by demographic changes and assessed the impact of ageing 
on Japan’s government finances. 
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2. Pension systems adopted by some of the richest economies 
around the world 

 
 In this paper we investigate the implications of policies adopted by 
governments from some of the richest economies in the world: the United 
States, China, Japan, Germany and Brazil. We also want to extend our 
work by using a forecast function to model several databases in order to 
observe if current social security systems used by the governments from 
the countries mentioned above have the ability to build and develop 
appropriate reforms for maintaining pension system stability in the context 
of ageing population as a result of increasing life expectancy and declining 
fertility rate (Câmpeanu, 2011). The process of globalization has a big 
impact on society. The ones most affected by these changes are old 
people, due to the fact that they are unable to adapt to all the new 
improvements in technology which represent a decisive edge for modern 
professional workers. The results of these events are found in the 
increasing number of unprofessional employees with low monthly income, 
which in turn leads to lesser contributions collected for the social security 
budget. Due to all these problems, governments need to implement new 
reforms in order to provide a more stable and sustainable social security 
budget. 

As such, in the past few years, governments have applied pension 
reforms aimed at inducing older workers to defer retirement and stay 
employed longer. The forces of globalization are placing countries under 
competitive stress. Generally, for social security systems, globalization 
poses a risk of declining coverage, and at the same time globalization 
creates a pressing need to assure social security coverage for workers in 
more precarious jobs. Therefore, public pension system must adapt to the 
demographic changes that have been registered in the last decades, 
especially in industrialized countries. A serious issue which must be taken 
into account by any government is life expectancy rate whose trend rises 
continuously in most of the countries. At a global level, statistics show us a 
significant increase in life expectancy by almost 20 years. At the same 
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time, fertility rates have fallen well below the required fertility rate of 2.1 
births per woman (ISSA, 2010).  

At the beginning of the 21st century, for every 10 Germans no more 
than 7 children are being born, and life expectancy is increasing by 1 year 
every 8 years. By the year 2035, the ratio of old to young will have almost 
doubled and only thereafter will the situation improve. Germans will have 
the oldest population on earth by around 2030. These facts will lead to a 
crisis of the pay-as-you-go pension system (see Sinn, 2000).  Until 2016, a 
reform can be democratically enforced. After 2016, Germany will be a 
gerontocracy (see Hans-Werner Sinn, Silke Uebelmesser, 2003). 

Increasing life expectancy rate and also declining fertility rate have 
a negative influence on a public pension system. We can say that the 
negative influence, mentioned above, may also come as a result of 
decreasing working population and increasing number of retired persons, 
the problem being faced by many countries around the world. Facing all 
these events causing financial difficulties, governments are unable to 
maintain the sustainability of pension budget, and thus create the need for 
reforming the actual systems. 

For example, reforming their social security systems is one of the 
most important structural problems facing both Germany and Japan, which 
are the second and third largest economies in the world. Both countries 
are experiencing a rapid aging of society, endangering the sustainability of 
their social insurance systems (see Bernd Hayo, Hiroyuki Ono, 2010). 
Supporting the idea, Most European countries have changed indexation 
rules, reduced early retirement options, increased retirement ages and 
encouraged the development of private pensions. Overall, they have 
reduced expenditure prospects significantly, thereby increasing again the 
risk of poverty (see Martin Kohli and Camila Arza, 2011) 

Also, we analyze the impact of all these issues in the light of the 
global financial and economic crisis that commenced in mid-2007 and has 
significantly weakened countries’ economies. In our opinion, it is very 
important to talk about general aspects of the crisis and its implications 
regarding pension funds. Looking ahead, the crisis, and the nature of 
policy responses to it, has highlighted the key role of social security 
institutions in realizing national social policy objectives. Social security 
institutions have an important role to play in any country and often occupy 
a special niche within governments. Their proximity to the general public 
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makes them an ideal vehicle for providing not only benefits but also 
services and information. Their databases can help policy-makers in the 
formulation of policy, informing them of what is possible. And social 
security institutions are the implementers of policy, determining whether 
the policy that is actually implemented is as intended or different. 

Thus, there is much to be said for governments relying more on 
social security institutions in the formulation of policies, not least during a 
crisis. According to (ISSA, 2010), we present the following few statistics 
regarding the structure of population around the world: 

  

2010  There are 740 million people aged 60 or older and  forecasts show us that  this will rise 

to 2billion by 2050; 

2010 64 per cent of those aged 60 or older live in the less-developed regions and this 

percentage will rise to 79 by 2050; 

2009 55 per cent of those aged 60 or older were women; 

2010 There are 100 million people aged 80 or older around the world and this will rise to 
400 million by 2050; 

2009 Life expectancy at age 60 for Japanese women was an additional 22 years; 

2009 The fertility rate in Germany was 1,3; 

 
Due the fact that pension systems represent long-term 

commitments, governments need to adjust their policies in order to provide 
long-term stability. Governments who have relied on increasing 
productivity rate or on improving economic performance to restore the 
long-term sustainability of their pension budgets were affected negatively 
by the actual financial and economic crisis. The side effects of mid-2007 
crisis are much more serious because economic recovery in the next few 
years is unlikely to compensate for all the financial losses and challenges 
caused by the demographic changes. 

It is known that labour market conditions have a big impact on 
pensions and many pension systems would have healthier financial 
position if a larger proportion of working-age population were working and 
contributing. All these problems are correlated with unemployment rates, 
health problems of the population, lack of qualification, lack of mobility, 
etc. Public pension systems have undergone many structural changes 
over the past few years. There is concern about the equity of public 
pension budgets. Contribution rates can be raised in order to cover rising 
costs, benefits can be reduced in a more or less manner by altering 
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eligibility requirements or by changing the rules governing the indexation 
of pensions. Examination of the current demographic situation and its 
probable evolution indicates that pension systems are likely to remain in 
the centre of discussion. Many recent pension reforms were adopted in 
order to provide financial equilibrium, but were achieving this by reducing 
benefits. There is however a need to find an acceptable balance between 
the generosity of benefits and what the system can actually afford to 
provide. 
 
 
3. Estimating the hypothetical level of contributions collected in the 
future 
 

In order to estimate the hypothetical level of contributions collected 
in the future we analyze historical data from 1980 to 2009, after which we 
propose a forecasting model. However, we consider that using the 
historical level of social security contributions (as declared by each state’s 
monitoring organization) would be a mistake, due to the complexity of 
elements which influence the statistic. First of all, we would need to deal 
with effective tax rates and tax systems, both elements endogenous to the 
government, and as such statistically unsterilized. 
  Secondly, there would also be issues with errors or 
reporting/registration omissions as well as possible changes in the 
economic behaviour of the entities who fund the government’s efforts (be it 
individual contributors, companies, etc.). Since there is no perceivable way 
to actually model any such variations, we consider it acceptable to 
overlook them and proceed under the optimistic assumption that all 
participants to the economy fully and timely fulfil any official obligations. 
While optimistic, it is also worth mentioning that the countries under 
obligation are either highly developed (Germany, Japan, US) or under tight 
governmental control (Brazil, China). These elements make our analysis 
considerably more precise, as we can simply assume that no severe 
economic changes are likely in the future. 

For these reasons, we will establish in the following paragraphs a 
more effective, albeit simple, system for assessing the hypothetical level of 
contributions, based on standard economic hypotheses and a modern 
analysis of the global status of government run social security programs. 
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First of all it is important to state that the countries analyzed in the 
following pages all use systems based on fixed mandatory tax rates 
established by law, which can however be supplemented (through 
voluntary contributions). As such, any approximation and analysis must be 
based on a fairly accurate evaluation of the tax base for said rates, for 
each country in particular. Based on the fact that monthly wages/income is 
usually considered the tax base, we believe that the product between the 
total economically active population and the average monthly wage in 
each nation represents an efficient approximation. Although there are lots 
of factors left out of the discussion, such as income earned by self-
employed persons or from special types of income such as capital 
investments, overall the advantages of using such a clear-cut statistics 
outweigh the negative aspects. The hypothesis under which we build our 
model is that these statistics are correctly calculated by the national 
statistics institutes, and will not suffer great shocks in the medium run. It is 
common sense however to assume that the economically active 
population will not be greatly different from official predictions, since it is 
closely tied to very basic economic elements such as effective population 
growth and financial balance, which is expected to happen in the coming 
years (influencing the entire forecasted period). Further information 
regarding the procedures used in forecasting population levels can be 
obtain from the sources listed in the addendum. In the following we will 
consider these to be economically valid and accept them as valid data. 
Since our interest lies in correctly forecasting the hypothetical level of 
contributions to be collected in the future, we see fit to choose the tax rate 
as being the one most stable towards the end of the analyzed period. The 
premise for such an approximation lies in the effective maturity of 
governments analyzed in this paper, which guarantees a high stability in 
legislation. Due to the fact that many social security systems have 
undergone strong reforms following the recent global financial crisis, we 
can assume that these systems will not receive major rectifications in the 
following years. Another strong point of this approach is that is more 
economically valid: all major analytical models function under the inherent 
assumption that economic parameters constantly tend to move towards 
their effective balance point (see Mankiw, 2002); in this sense it is more 
efficient to assume that a more recent tax rate will be closer to what 
governments determine to be the optimal rate. Even under the possibility 
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that the previous assumption will not be validated in the future, any 
changes are bound to be fairly small, as is the case with fiscal adjustments 
on a global scale. 

The mechanism we use to evaluate the needed tax rate was to 
analyze the effective contributions tax rate which can be attributed to 
government reported earnings in the countries analyzed. As such, the 
model we use to determine the theoretical rate for contributions collectible 
in a year is as following: 
 
 

 
 

where:      

SSTaxRatet – the tax rate for social security contributions in year t 

                CCet – contributions collected in year t, relative to GDP 

                Em.Pop. – total employed population in year t  

                Avg.Wage – average wage in year t, relative to GDP 

 

Results are presented in table 1 in the Addendum. 
 

We then used data supplied by the International Social Security 
Association (ISSA) to correctly choose the tax rate we use for the forecast, 
so that it matches both fiscal and economic reality and recent reforms in 
each country’s case. Therefore, we chose the rates presented in table 2 of 
the Addendum, by selecting a tax rate stability over at least the last 3 
years of the analysis, with a variation of at most +/- 10% from the average. 
The only exception was Brazil, which is currently undergoing a series of 
reforms and adjustments, in which contributions’ tax rates are altered on a 
year-to-year basis, in order to cope with the recent global economic crisis. 

The differences between the official level of social security 
contributions and our results have a series of causes: rates of collection, 
system complexity (possible deductions for certain categories of 
income/people for example), as well as errors in recorded data. Given that 
these elements cannot be eliminated through conventional means, we 
decided to go around them and determine an effective economic tax rate, 
based on both econometric analysis and logical correlation with changes 
in the social security systems under observation. The forecast for the level 
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of contributions collected to the social security budget for the period 2010-
2025, which is the frame for our analysis, was as modeled as a two-step 
process. First of all, we chose to forecast the elements with a relatively 
stable and linear economic trend such as average wages and pensions 
paid.  As such, wages were predicted, based on historical data, using a 
Least Squares model, which was then adjusted by a 5-period moving 
average, in accordance to standard procedures of eliminating white-noise 
shocks. The results were then correlated with the number of predicted 
employees, as computed for the period 2010-2025 by the International 
Labour Organization (ILO-LABORSTA), in order to correctly evaluate this 
very important statistic containing many endogenous evolution variables 
(nativity, mortality, etc.). We then multiplied this by the SSTaxRate we 
obtained in the previous calculus and thus determined the forecast for 
contributions gathered for the social security budgets in 2010-2025, as 
following: 
 

 
 

where:  

CCt – contributions collected for the social security budgets, year t, 

relative to GDP 

Em.Pop. – total employed population, in year t  

Avg.Wage. – average wage, in year t, relative to GDP 

SSTaxRate – the tax rate for social security contributions, in year t, 

determined analytically 

 
Results are presented in table 3 in the Addendum. 
 
Some of the model’s limitations are easily observable however, and 

can reduce its accuracy and prediction efficiency. First of all, since we 
considered the average wage as a proxy for the tax base and the number 
of employees as a proxy for total contributors, we overlook certain 
categories of people, such as those engaged in seasonal activities or 
liberal professions. We do however believe that their number and overall 
significance is small in this particular case, and that they counterbalance 
themselves income-wise, bringing the overall result closer to the effective 
mean.  
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Secondly, our model works under the effective assumption that no 
massive economic changes will occur during the period under analysis. It 
is obvious, looking at the dynamic IS-LM model detailed by Prof. Moisa 
Altar (2002), that both the average wages and the average level of 
pensions paid are closely intertwined and linked to the general economic 
trend identified through the GDP. As production in a country rises (in direct 
correlation with an increase in general demand), companies tend to divert 
more revenue towards increasing the quality and quantity of their 
operations, which also leads to an increase in wages. At the same time, 
the government registers higher income through taxes, and has more 
money to spend on pensions (which in most countries is considered a very 
good political tool). 

While it is arguable that GDP can vary through time, especially in 
the case of developing countries like Brazil and China, our belief is that 
significant changes will not occur in the next couple of decades. From a 
historical perspective, it has usually taken centuries for most countries to 
settle from a growth period: the British Empire lasted for several centuries 
(up until this century’s revolutions), the US established a hegemony in the 
20th century, and even Japan was able to sustain a high growth rate for 
over 30 years (1950s-1980s) despite facing a huge economic crash in the 
1980s. Due to these elements, we can assume that GDP, and 
consequentially the average wages level and the average paid pension, 
are fairly constant throughout at least a 15-year period as is the case with 
the current analysis.  
 
 
4. Estimating the hypothetical level of pensions paid in the future 

 
We used a model similar to the one used to forecast collected 

contributions, by which we determined based on historical data from the 
years 1980-2009, the values for the next 15 years. First we measured the 
average pension given to each retiree in the base period, as total 
government spending with old-age social security, divided by total number 
of retirees in each country (using data from their national statistics 
bureaus, correlated with the retirement age for each sex): 
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where:   

Avg.Pen. – average pension received by every beneficiary, as % of 

GDP 

SSGov.Exp. – Government expenditure with social security, as % 

of GDP 

Retirees – number of retirees, total 

 
Results are presented in table 4 in the Addendum. 
We kept the data in the percentage-of-GDP format for ease of 

analysis, in order to correctly and efficiently correlate data and results. 
Using the previous model we established what the average relative to 
GDP pensions are for each country, an estimator for the general social 
development level and the effectiveness of the social security system. The 
forecast for 2010-2025 was done similarly to the one for contributions 
collected, using a Least Squares model, adjusted by a 5-period moving 
average. This procedure is efficient due to the pensions’ characteristic of 
having an evolution relatively close to national GDP growth levels, varying 
slightly based on long and very-long term government strategy. Thus, a 
simple model is sufficient to predict a general trend in pensions. 

Forecasting the predicted level of government spending with social 
security was done purely economically, using a reverse function from the 
previous one. We chose to separate the calculus this way in order to take 
advantage of official estimations for the number of future retirees made by 
each country’s national statistics bureau with complex data.  

Given that all countries in the current study are either highly 
developed countries (US, Japan, Germany) which have very small 
population variation levels, or countries which have a small historical 
population variation level in recent years (Brazil, China – mostly due to 
specific regulation), we believe that official estimations will be fairly 
accurate. 

Similarly to the previous point, these predictions include complex 
analysis about future population prospects. As such, our model is as 
following: 
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Results are presented in table 5 in the Addendum. 
 
Some problems related to data cohesion appear in this case: within 

our model we presume that, overall, all retirees are under the same 
pension-plan, without regard to time-frame of region. Although this is true 
for the US and Germany, the other three countries manifest small 
irregularities, which will be discussed in depth in the following pages, since 
our belief is that they are in fact already inherently integrated in our model. 
  Another issue brought into light in recent years is the possibility of 
strong reform, or even of revolution in developing countries (such as Brazil 
or China). While the events from the Middle East combined with the 
general status of the global economy, which at the time of this paper is still 
in recession, do open up the possibility of a very complex change in 
political status within the analyzed period, we believe that such events are 
clearly unforeseeable and impossible to implement in a coherent model. 
Such issues are, as such, accepted and treated as a weakness of the 
model. 
 
 
5. The description of the social security systems under study 
 
The United States of America  

In the current paper our aim is to study both old and new strategies 
for social security systems, in some of the most influential countries in the 
world. As such, we considered relevant to perform a complete analysis on 
the pension systems in the US, China, Japan, Germany and Brazil. In 
accordance with the Social Security Programs Throughout the World 
(2010), the United States of America, the first and current law about old-
age, disability, and survivors was applied in 1935, with amendments. The 
insured are employed persons, including self-employed persons.  There 
also is voluntary coverage for employees of state and local governments, 
not covered under a retirement system. There are certain exclusions 
applied for casual agricultural, household, and elected employees, some 
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categories of self-employed persons when their annual income is below 
$400. 
     It is required that each employed or self-employed person pay a 
monthly amount to the social security budget.  The contributions paid by 
each person depend on their monthly income. In accordance to different 
categories of insured persons there are many levels of contributions, as 
follows: 

  6,2% of covered earnings – applied for insured persons; 

  12,4% of covered earnings – applied for self-employed 
persons; 

  6,2% of covered payroll – applied for employers; 

  The total cost of means-tested supplemental income benefits 
– supported by the Government; 

The full retirement age required for workers retiring in 2009 is age 
66, and it is expected to increase gradually to age 67 by 2027. There are 
some exceptions when the United States government can accept to pay 
an early pension starting with the age 62. In this case, the benefits are 
reduced proportionally with the reduced years of contribution. Also, the 
pension may be deferred up to age 70, but no more than this age. For 
those people aged 65 or older, with a low income and limited resources, 
some benefits are paid by the government through the social security 
budget.  

The United States government comes to help different categories of 
persons by offering a disability pension. In this case, the insured must be 
assessed as incapable of substantial gainful activity. This category 
includes: persons who suffer of a physical or mental impairment that is 
expected to last at least a year, blind people, etc. A disability supplemental 
income benefit is paid to persons with a disability and blind persons 
younger than age 65 with a low income and limited resources. In 
accordance to economic theory and to our own approximations, after the 
examination of social security contributions, we obtained a very relevant 
value of 12.6 per cent, stable over the last 20 years. Next, we compared 
this value with the real one (12.4 per cent) and noticed that the two of 
them are reasonably close. One of the reasons the two values are similar 
is the lack of reforms (the last social security reform being implemented in 
1991). Another explanation would be the general nature of contributions 
and the lack of complexity in the system. There are neither lump-sum 
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settlements nor many groups of insured persons under some special 
conditions of application. 
 
China 

In China, the regulatory framework for old-age, disability, and 
survivors pension presented by the Social Security Programs Throughout 
the World (2010), had its first law in 1951. In contrast to the social security 
system applied in the US, China has seen lots of reforms recently, aimed 
at ensuring the sustainability of the budget while also increasing coverage. 
The country’s first national law on social insurance was adopted in 
October 2010 and will be implemented in July 2011. The new law mainly 
unifies existing social security schemes. The Chinese government 
developed a social security system to collect contributions and pay 
benefits depending on the different regions where insured persons live 
(urban or rural areas). Pilot rural pension schemes are gradually being 
rolled out in the form of social assistance and individual accounts. Talking 
about social security budget requires knowing the sources of funds, 
learning some basic implications and understanding its limitations. 

The structure of contributions is as follows:  

  8% of gross insured earnings – for insured persons; 

  8% of the local average wage – for self-employed persons; 

  Central and local government provide subsidies as needed to 
the individual accounts of insured persons; 

The retirement age required for workers depends on different 
categories of qualification for both men and women. For men and 
professional women the retirement required age is age 60. The retirement 
required age declines gradually depending on some categories of working 
women, from age 60 to age 55 for non-professional women, or age 50 for 
other categories of women. There are several exclusions regarding the 
retirement required age for those insured persons who work under certain 
arduous or unhealthy environments. For men the retirement required age 
is age 55 and for women this age declines to age 45. The insured must 
have at least 15 years of coverage. A lump-sum is paid of the balance of 
the insured’s total contributions plus interest. 

Estimating the contributions paid by the insured persons to the 
social security budget, we obtained the value of 1.55 per cent, far below 
the official value of 8 per cent. On the one hand, the most likely cause why 
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the difference between the two values is so high is that public data on 
China is both scarce and sometimes untrustworthy. On the other hand, the 
issues are caused by probable high levels of corruption and biased 
statistics institutions. All these problems can lead to a low level of tax 
collection, or several types of errors in data selection. In order to avoid this 
sensitive subject, we focus on the analysis of the reforms implemented in 
the last six years, as most of the major reforms were applied in the period 
between 2002 and 2006, and of course the new set of challenges arising 
in the years ahead. 
 
Japan 

In accordance with the Social Security Programs Throughout the 
World (2010), in Japan the first law about social security system was 
implemented in 1941. The current laws for both employees’ pension 
insurance and national pension were implemented in 1954, respectively 
1959. Different from other systems, the Japanese social security system 
involves a flat-rate benefit for all residents under national pension program 
and earnings-related benefits under the employees’ pension insurance 
program or other employment-related program. The Japanese social 
security system involves two different pension programs, National pension 
program, respectively Employees’ pension insurance. 

The coverage systems adopted by the government, are organized 
as follow: 

  In accordance to the National pension program, the persons 
in right to benefit of coverage are the persons residing in Japan 
aged 20 to 59; there also is a voluntary coverage for persons 
residing in Japan aged 60 to 64; 

  The employees’ pension insurance offers coverage for 
employees younger than age 70 in covered firms in industry and 
commerce, including seamen. There are certain exclusions for 
most self-employed persons. For civil servants, the pension 
program is working under a special employment-related system. 

The sources of funds are established following the same pension 
programs’ classification: 

  In accordance to the National pension program, the budget is 
based on contributions transferred from the employees’ pension 
insurance or other employment-related program. The total 
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amount transferred is based on the number of insured persons 
under each program. The persons who registered low income, 
those who receive benefits from the disability national pension 
program, and persons who receive livelihood assistance can 
choose to not contribute to the social security budget. Self-
employed people contribute 15100 yen a month (applied from 
April 2010 to March 2011). The government also covers 50 per 
cent of benefits and 100 per cent of administrative costs through 
the national tax system. 

  The source of funds for employees’ pension insurance is 
based on the different amounts established in accordance to the 
numerous categories of insured persons, as follows: 7.852 per 
cent of monthly wage class earnings (salary and bonuses before 
tax), according to 30 wage classes; 8.224 per cent of monthly 
earnings (salary and bonuses before tax) applied to miners and 
seamen; employers contribute 5.47 per cent to 5.77 per cent of 
monthly payroll; the Government finances the total cost of 
administration from the national tax system.  

In accordance to the social security system, and National pension 
program, the full retirement age required for workers is age 65 with at least 
25 years of contributions. A full pension is paid with 40 years of paid 
contributions. Under certain special conditions, the Japanese government 
can pay an early pension for those people older than age 60 and younger 
than age 64, who registered 40 years of paid contributions.  

Concerning to the employees’ pension insurance, the full retirement 
age is age 60 (age 59 required for miners and seamen) with at least 25 
years of contributions. If a person who achieves the age required for 
retirement (age 60) wants to remain employed, will benefit of both pension 
and wage as long as the sum of both amounts will not overcome a certain 
limit amount established through law. In opposite, the government will pay 
a reduced pension. The reduction amount is bigger for persons aged 
between ages 60 and 64 than for those aged between ages 65 and 69. 
The full retirement age required for each Japanese employee will increase 
gradually from age 60 to age 65 by 2025 (applied for men), and by 2030 
(applied for women). 

After a careful analysis of the data, we obtained a monthly rate of 
18.9 per cent applied to the entire income, representing the contributions 
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paid to the social security budget. Having a special social security system 
based on two different categories of mandatory dues, the Japanese 
system requires some more careful discussions. The real value of 
contribution calculated in accordance with the current law would 
theoretically be equal to the sum of 7.85 per cent divided by 0.635 (since 
36.5 per cent from the total costs are supported by the government) and 
7.675 per cent. The total amount is about 20 per cent, relatively close to 
the value obtained by our calculations (18.7 per cent). It is important to 
take into account that the Japanese social security system is a very 
complex system, based on exclusions and special policies, and that is why 
we should not overlook possible fluctuations of the obtained data. The 
stability of contributions is based on observed data over the past 8 years, 
despite the large number of reforms implemented in this period (the most 
significant impact of these reforms will probably be seen in the near future: 
2012-2013, depending on the following economic events). 
 
Germany 

In regard to the regulatory framework developed by the Social 
Security Programs Throughout the World (2010), in Germany the first law 
about old-age and disability was adopted in 1889, and implemented in 
1891; the law about survivors was proposed later, in 1911, and 
implemented in 1914. The German government adopted many different 
reforms through time, trying to find the best policies for both people and 
social security budget. As such, the current law about pension insurance 
was implemented less than 10 years ago, in 2002. Concerning the current 
social security system, the ones covered are employed persons (including 
apprentices), certain self-employed persons,  persons caring for a child 
younger than age 3, recipients of social security benefits (such as 
unemployment benefits), conscripts or persons doing community service 
instead military service, and also voluntary care workers. A voluntary 
coverage is offered for people aged 16 or older who are exempt from 
compulsory coverage. For certain self-employed persons, miners, public-
sector employees, civil servants, and farmers, the German government 
has a special system in place. 
The rates of contribution that actually represent the source of funds for the 
social security budget are established, in accordance to the current law, as 
follows: 
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  9.95 per cent of monthly earnings – for insured persons. No 
contribution if earnings are less than 400 euro a month 
(voluntary contribution can be made), and a reduce contribution 
is paid if monthly earnings are from 401 euro to 800 euro; 

  19.9 per cent of monthly income – for self-employed persons; 

  9.95 per cent of monthly payrolls – for employers; 
The full retirement age required for German workers is age 65 with 

at least 5 years of contributions. For those persons born after 1964, the 
pensionable age is 67, and for those born before 1965, the normal 
pensionable age will rise gradually from age 65 to age 67 with at least 5 
years contributions from 2012 to 2029. 

In Germany, the situation of the social security system is very good. 
The system is very healthy and well managed since the last significant 
pension reform (2000). The value of 28.3 per cent, representing the 
contribution amount, is based on voluntary contributions. People choose to 
contribute with a rate of their monthly income over the minimum rate, 
established by the government through the social security system. 

The actual system applied in Germany is very profitable given its 
high complexity and the relatively high amounts of voluntary contributions. 
People also have high confidence in the German government. This is one 
of the reasons why the social security budget recorded surplus in the past 
few years. 
 
Brazil 

In accordance to the regulatory framework presented by the Social 
Security Programs Throughout the World (2010), in Brazil the current law 
was implemented in 1991. The recipients of pension coverage are 
employed persons in industry, commerce, and agriculture; rural workers; 
household workers; some categories of casual workers; elected civil 
servants; and self-employed persons. Voluntary coverage for students, 
housewives, unemployed persons, and other categories also exists. There 
is a special system in place for public-sector employees and military 
personnel. 

The sounce of funds is based on the following rates of contribution: 

  8 per cent of covered earnings with monthly earnings up to 
965.67 reais; 9 per cent with earnings from 965.68 reais to 
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1,609.45 reais; or 11 per cent with earnings from 1,609.46 reais 
to 3,218.90 reais; 

  20 per cent of declared earnings for self-employed persons;a 
reduced contribution of 11 per cent of minimum monthly salary 
finances for reduced benefits; 

  20 per cent of covered payroll for employers; 

  Funds from other taxes are used by the government to 
finance administrative costs and any deficit. 

The full retirement age required for Brazilian workers is age 65 
applied for men, respectively age 60 applied for women, if both of them 
are working in urban areas. For those who work in the rural regions, the 
full retirement age is age 60 (men), and age 55 (women). This 
classification is available for both employed and self-employed people. 

For Brazil, the analysis proved rather difficult. We have used the 
value of 9.3 per cent of monthly income to calculate contributions. The 
main issue comes from many parts: first of all, the instability of this rate 
over time (this value was relatively stable only in the past 3 years), and the 
lack of relevance (the rate of 9.3 per cent is relevant only if it is applied to 
the individuals’ monthly earnings). This situation is a result of the system’s 
instability and many unprofitable reforms. At the same time, the Brazilian 
government seems to be oriented to social equilibrium, which leads us to 
hope for stable rates of contribution, and also for a sustainable social 
security system in general. 
 
 
6. Backtracked analysis of the Pay-as-you-go (PAYG) system 

 
As we have already mentioned above, the main issue which 

governments from any country have to deal with is the ageing process. 
Our results clearly show us that populations ageing rapidly due to rising 
life expectancy and declining fertility rates have a considerable impact on 
budgetary elements relating to the social security system. This is not the 
only problem which countries need to be aware with, we have also to take 
into account all the difficulties encountered by extended families and other 
ways of supporting the elderly which are already weakening under the 
pressure of urbanization and globalization.  
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Given that all these events cannot be avoided, governments must 
find active solutions to implement new strategies according to the need for 
reform. Old-age benefits in most countries are wage-related, periodic 
payments. Some countries pay a universal fixed amount that bears no 
relationship to prior earnings; others supplement their universal or 
mandatory pension with earnings-related pensions. There are two different 
types of financing systems that are generally used for social security 
programs: defined-contribution (DC), and defined-benefit (DB). Several 
recent studies have examined the benefits or the issues brought by both 
the DC, and DB. James Poterba, Joshua Rauh, Steven Venti, and David 
Wise(2007) made a comparison between the two programs, on the United 
States’ pension structure, and concluded that the DC plans are expanding 
rapidly given the fact that many people from the US, and not only, choose 
to have their pensions covered under this social security program, even if 
in the past decades the social security system has been dominated by DB 
plans. 

For example, China has created a mixed social security pension 
system with a defined benefit PAYG portion and an investment-based 
defined contribution portion. Many researchers analyzed the economics of 
these two types of systems in the Chinese context and found advantages 
to China’s creation of an investment-based portion (see Feldstein Martin, 
1999). Defined-contribution accounts are similar to pension offered by 
private employers, individuals contribute to their accounts and receive 
payments from their own accounts when they are eligible for benefits. A 
competing system is the defined-benefit, or Pay-As-You-Go (PAYG) 
system, which exist in all the countries analyzed in our paper. This system 
consists of a benefit amount defined by the government and which in 
many systems, bears little relation to the amount actually contributed by 
the individual. Benefits paid to retirees are contributed by workers paying 
into the system currently. The amount paid in by current workers in a given 
year is supposed to equal the amount being paid out to retirees in that 
year (Martin Feldstein and Jeffrey B. Liebman, 2002). However, this setup 
is highly vulnerable to changes in demographics and socio-economic 
imbalances that may occur in a given period.  

Many countries have problems with their PAYG system. For 
example, Japan's public pension system is essentially a pay-as-you-go 
system that is fraught with problems. It has an adverse impact on the inter- 
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and intra-generational allocation of resources, and it discourages private 
saving as well as the labour supply of the aged and of women. Moreover, 
many of these problems can be expected to become even more serious 
as the aging of the population proceeds at an accelerating pace. The 
United States, Germany, and many other developed countries not only 
have pay-as-you-go public pension systems that are very similar to 
Japan's but also face very similar demographic trends (see Charles Yuji 
Horioka, 1999). One concern is population ageing: In many industrialized 
countries, relatively more people are retiring and drawing benefits and 
fewer workers are paying into the system. For example, when social 
security began in the United States in 1935 there were 45 people paying 
into the system for every retiree. Today the ratio is approximately 3 to 1 
(Social Security Systems Around the World, 2009). 

Time has shown that social security programs are extremely 
important all over the world, and regardless of the policy promoted, the 
pension systems will always be in the attention of governments. Despite 
the fact that some systems are relatively new, while others long-
established, all are embedded in economic and demographic realities 
about whom cares for the elderly; our purpose is to understand the 
systems developed by governments from the five countries previously 
mentioned, and analyze the budgetary implications of their current status, 
as well as future trends in their status. In order to achieve our aims of 
identifying if these pension systems are able to ensure sustainability over 
at least fifteen years from now, we will start with an analysis which will 
allow us to observe the trend of social security budgets since 1980. 
 
 
7. Budgetary impact of the model 
 

Taking into account the results from Table 6, we can conclude that 
from all five countries which were analyzed in our paper, Brazil, China, 
and Japan have faced many problems in terms of social security budget. 
On the other hand, when we applied the forecast function on the recorded 
data in order to take the trend followed by the social security budget to the 
future (from 2010 to 2025), we observed that in Japan, the situation is 
extremely difficult due to the ageing population.  In accordance to our 
results, the problem of the increasing number of old-age people is felt 
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stronger in Japan than in China, and will increase gradually until 2025. 
This comes as no surprise if we take a look at long term development in 
these two countries: Japan’s ―golden years‖ of economic prosperity were 
in the 1950-1970 period, while the Chinese economy is currently in the 
middle of its industrialized boom and is rapidly rising to become one of the 
most important forces in modern times. While the issue of correlation 
between population age-pyramid shape and economic growth is not 
treated in this paper, it remains in our eyes as an important premise for 
future studies. We can however, based on results presented, presume a 
priori that a country with powerful growth patterns usually requires a young 
workforce (and a young population) to help sustain it. As such, any country 
with a strong economic development period would need to ―cool off‖ 
afterwards, as very strong rises in population are economically 
unsustainable; this would in turn lead to a larger number of old people 
(retirees, 50 years plus) as compared to the general population. This is 
what we believe Japan is currently facing, and what China should expect 
in a few decades. 

Despite dealing with many problems, China’s social security budget 
presents a better economic situation than the social security budget of 
Japan. In China, the problems regarding the ageing population are 
relatively lower than in Japan, and thus the social security budget shows a 
lower deficit with less of a downward trend. In accordance to our 
estimations Japan’s deficit will go from bad to worse, from a value of 0.5 
per cent of GDP by 2010 to a value fifteen times bigger, by 2025. At the 
same time, China’s social security budget deficit was estimated at 
approximately 1.18 per cent of China’s GDP by 2010, and the forecast 
shows that it will increase six times by 2025. We could however say that 
China’s social security costs will be covered by economic growth. Due to 
the fact that the revenue will be not sufficient to cover expenditure, 
Japan’s government should implement reforms in order to ensure the 
sustainability of its social security budget. 

There is however no doubt that Brazil is the country with the worst 
budgetary situation. After a careful analysis, we can say that Brazil is also 
the worst performer due to the fact that it will lose more than 100 per cent 
of its annual GDP in the entirety of the forecasted period. While forecast 
results may look grim, we need to remind ourselves that Brazil presents a 
special case, being in the process of a massive restructuring and 
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rethinking of the social security systems. Our data shows that budgetary 
revenues have fluctuated considerably over the past 30 years (doubling 
over the first part, then halving in the other), while expenditure has seen 
constant growth (being closely related to population growth patterns). The 
modeled economic-contributions’ rate is also unstable, having seen a 
sharp rise in the last 5-6 years, mostly due to changes in the system’s 
characteristics. The sheer speed and amplitude of these modifications 
come as a testimony of the impact that serious reforms can have on 
budgetary prospects.  

The United States’ economic situation seems to be relatively stable, 
for at least three years from now on. Based on historical data, we 
observed that since 2013 the trend goes down. However, the results show 
that the economic situation of the US social security budget will decrease 
gradually in the following decades; the budget moving from surplus to 
deficit. Germany proved to be the only country from all the five countries 
with an efficient social security system over time. According to our 
forecast, the German social security budget will succeed to collect enough 
contributions to cover all the related expenditures.  Over the entire period 
analyzed, Germany will probably be able to record a surplus by almost 40 
per cent of annual GDP, which would in fact be a considerable amount. 

Observing the promising results recorded by Germany, we decided 
to take a closer look at its social security system, making a deeper 
analysis on all the reforms implemented by the government from 1980 to 
2009. As such, we noticed that the policies adopted by the German 
government were able to ensure the long-term sustainability of the 
pension budget. Having a well managed system, the social security 
budget will be able to remain stable in time. The budget will record a 
surplus by 1.5% to 5% over the following 10 years. This surplus can be 
used to cover the deficits that can be recorded over the next decades. 

However, Brazil, China, Japan, and United States are the countries 
who will face large financing needs outside their social security budgets 
and requiring additional funds: between 9 and 25 per cent of budgetary 
revenues needed to cover the Brazil’s deficit, between 6 and 20 per cent 
in case of China, between 2 and 22 per cent in case of Japan, and 
between 2 and 9 per cent for United States (Table 7). It is important to 
mention that these estimations were based on a linear evolution of 
government revenues, which implies only a cyclical effective variation, with 
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little structural change. Any changes brought to the fiscal system in each 
state would generate errors, and concerning countries with a high rate of 
reforms brought to the social security system (as is the case with Brazil 
and China) the results cannot be considered relevant over a medium and 
long time horizon. Nevertheless, since our aim is to only offer an overview 
of the current budgetary status, the models we propose are sufficiently 
accurate. 
 
 
Conclusions  

 
There is a pressing need for change in the social security systems 

of many countries, even the ones who are considered to be highly 
developed, else risking a growing budgetary deficit which could in the end 
lead to debt meltdowns similar to those seen in the past years in Europe. 
While the current study only takes a simplified look at the situation of the 
social security budgets in 5 great global economies (Brazil, China, 
Germany, Japan and the US), our model presents a cohesive economic 
concept of the way social security budgets will evolve under current 
conditions. Since we have chosen to rely on global specialists’ data for 
complex forecasts on population changes and economic prospects, and 
focused our attention on designing a clear economic model applied to a 
solid data selection, we can only offer insight into the general trend and 
situation of the budget.  

As our analysis is on the effects that an ageing population on social 
security budget, we have focused on old-age benefits, and have tailored 
the available data in order to more correctly compute the results. Thus, we 
have found that countries relying on the standard PAYG system with most 
of the funds coming from mandatory contributions need to find a complex 
economic balance between current revenue and expenses, in order to 
avoid creating a deficit. This is achieved in the countries under observation 
by constant reforms (one every 20-30 years) and adjustments in the form 
of budgetary transfers. While some have adapted better over the years 
(Germany, US), some are still trying to define a system that works under 
their particular conditions (Brazil).  

We have also noticed that countries with a very prominent growth 
pattern in the past (such as Japan, and soon China) tend to suffer 
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considerably when their ―economic steam‖ is expended, as new 
generations have to use the achieved development status to cover 
expenses for both themselves and their elders, who now rely of the 
pension system for subsistence. If the situations not controlled, the 
budgetary deficit thus created threatens to put additional pressure on 
further generations, and might act as an economic break to growth. 

In conclusion, we believe that there is a need for a design change 
in the social security systems used throughout the world. While Germany 
did outperform its peers, achieving budgetary equilibrium, this was done 
by implementing a very complex system with greatly varying rates and 
conditions for contributions, and considering a high rate of voluntary 
contributions to the state pension system (a rarity even in very developed 
countries). The answer will not come easily to governments, but the need 
for change is starting to be felt stronger and stronger as deficits in the 
social security budgets start to rise.  
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