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ABSTRACT  This article presents a first approach to notional account-based defined con-
tribution pension systems. This is done by analyzing their definition –at the theoretical 
level– and a practical example with the Swedish pension system. The latter is the most 
representative case amongst the countries that have adopted a notional accounts sys-
tem. Similarly, the potential application of this approach in Spain is considered, since the 
Spanish public pension system –one with defined distribution and benefits– continues to 
show financial solvency problems despite the last two reforms in the years 2011 and 2013. 
Thus, it seems necessary to introduce a deeper reform. While notional account systems 
have some disadvantages that should be considered, they have a number of inherent ad-
vantages that could be very beneficial to Spain – underscoring the fact that the distribution 
system is maintained, and thereby upholding intergenerational solidarity.
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¿Se podría incluir en el sistema español el sistema de pensiones de 
cuentas nocionales de aportación definida?

RESuMEN  En este artículo se presenta una primera aproximación a los sistemas de pen-
siones basados en cuentas nocionales de aportación definida, mediante un análisis tanto 
a nivel teórico, a través de su definición, como práctico, del sistema de pensiones sueco, 
ya que se trata del caso más representativo entre los países que ya han adoptado un siste-
ma de cuentas nocionales. De igual forma, se considera su posible aplicación en España, 
dado que el sistema público de pensiones español, de reparto y prestación definida, pese 
a las dos últimas reformas realizadas en los años 2011 y 2013, sigue mostrando problemas 
de solvencia financiera;  así las cosas, parece necesario realizar una reforma más profun-
da. Si bien los sistemas de cuentas nocionales tienen algunas desventajas que deben 
ser consideradas, también tienen asociadas una serie de ventajas que podrían ser muy 
beneficiosas para España, destacando que se mantiene el sistema de reparto, y por tanto, 
la solidaridad intergeneracional.

PAlABRAS ClAVE  aportación definida, cuentas nocionales, modelo sueco, pensiones., 
reformas. 

Poderia se incluir no sistema espanhol o sistema de aposentadoria de 
contas nocionais de prestação definida?

RESuMO  Neste artigo se apresenta uma primeira aproximação aos sistemas de aposen-
tadoria baseados em contas nocionais de prestação definida, por meio de uma análise 
tanto teórica, através da sua definição, quanto prática, por meio da análise do sistema 
de aposentadoria da Suécia, o caso mais representativo entre os países que já adotaram 
um sistema de contas nocionais.  Na sequência, considera-se sua possível aplicação na 
Espanha, tendo em visto que seu sistema público de aposentadoria, de repartição e pres-
tação definida, apesar das duas últimas reformas feitas nos anos 2011 e 2013, continua a 
mostrar problemas de solidez financeira. Assim, parece necessário realizar uma reforma 
mais profunda. Ainda que os sistemas de contas nocionais tenham algumas desvantagens 
a serem consideradas, também estão associadas a um leque de vantagens que poderiam 
ser benéficas para a Espanha, levando em conta que o sistema de repartição permanece, 
e por tanto, a solidariedade em geral é mantida. 

PAlAVRAS CHAVE  Prestação definida, contas nocionais, modelo sueco, aposentadoria, 
reformas.
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Introduction 
For some years, the concern for the sustai-

nability of public pay-as-you-go (PAYG) pension 
schemes has increased. This is due to the econo-
mic-financial instability to which most countries 
are being subjected, brought on by the econo-
mic and financial crisis which started by the end 
of the year 2007 and which still affects Spanish 
economy, bringing devastating consequences to 
the job market. This situation, added to the pro-
gressive aging of the population as a worldwide 
phenomenon, are factors which have resulted in 
problems for the sustainability of public PAYG 
pension schemes, in which the benefits of pensio-
ner members are being financed by contributions 
made by the system’s contributing members at a 
given time, thereby bringing out the flaws in these 
systems.

In this context, the changes in the job mar-
ket, along with demographic changes, have led 
governments to reconsider the way they face 
the challenges of maintaining income in senior 
years. Thereby, the partial capitalization and PAYG 
pensions systems have been strongly criticized 
because they have not been considered to take 
into account the relationship between benefits, 
contributions, and the accelerated demographic 
change. In Europe, as well as Latin America, some 
problems have surfaced as a result of elevated 
social benefits, accelerated demographic change, 
and a highly elevated unemployment rate. For 
this purpose, the States incorporated reforms to 
their pensions systems, which implied more rea-
listic adjustments to the parameters of their PAYG 
schemes, higher incentives for people’s individual 
savings, and a higher concern for the financial 
sustainability of their plans, as stated by Tuesta 
(2001), with multiple investigations taking place 
to determine whether these systems are sustai-
nable in time, just as they are defined, or if more 
reforms need to take place in order to minimize 
risks.

In this sense, Guillén, Domínguez, Encinas, 
Nagore & Rosado (2010) point out that the 
European Commission has drawn attention to this 
worrying situation, and has proposed a series of 
objectives, such as finding the sustainable balance 
between working time and retirement time, pro-
longing work life, and enhancing access to supple-
mentary pension schemes. Moreover, this report 
shows in detail some of the practices undertaken 
by member nations in an attempt to control this 

situation, such as penalizing those who opt for 
early retirement and compensation for those who 
choose to retire later on, and the promotion of pri-
vate supplementary pension schemes.

Most of public pension schemes in Europe are 
either capitalization systems, or PAYG schemes, in 
which another system can be found: the Notional 
Accounts System1.

Following Díaz (2014), the main difference 
between PAYG and capitalization systems is that 
in capitalization systems, the contributions made 
by assets to the system act as an investment, so 
that the returns from these investments will be 
their future pensions; conversely, the PAYG sche-
me, on which this research is centered, is based on 
the fact that the contributions made by contribu-
ting members cover pension expenditure for the 
liabilities in that same period of time, creating a 
guarantee for generational handover.

During the last few years, a surge of reforms 
to Social Security systems has occurred in Europe, 
and therefore to their pensions systems, maintai-
ning, for the most part, their pay-as-you-go sche-
mes, with some modifications to their parameters. 
On their part, in Latin America, Chile launches a 
structural reform in 1981 in which it modifies the 
way of funding and managing them, and at the 
same time, it modifies the requirements. This way, 
it implements the individual capitalization system 
as the only system for granting pensions, and it 
remains this way until the 90’s, when the surge of 
reforms in pensions goes hand-in-hand with the 
second generation reforms, oriented towards eco-
nomic revival, the increase of domestic savings, 
and deepening capital markets. 

1 In the pay-as-you-go pensions scheme, each person’s pen-
sions are financed by the input (part of the contributions) 
made by active workers, whilst in the individual capital-
ization system, each member of the Social Security system 
has an account in which their contributions are deposited, 
which will capitalize along with the profitability of the in-
vestments made by administrators using resources from 
their funds, and these will determine the amount of their 
future benefits. On their part, the notional accounts system 
is framed within the PAYG scheme, being a system of de-
fined contribution; meaning that a contributing member 
will not be able to know what their final pension will be, 
since it will depend on parameters such as retirement age, 
number of contributing years, contribution bases, but also 
on a notional factor which will depend on the country’s 
financial circumstances at the time of retirement and the 
evolution of life expectancy.
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In spite of the reforms, low coverage was sti-
ll evident, partly due to the dynamics of the job 
market, which hinders the fulfillment of the re-
quirements and contribution period. Besides, 
the results of capitalization systems with private 
management showed that low salaries, low con-
tributions, and high commissions result in very 
low pensions. To face this, changes to what was 
reformed have been introduced: in Chile’s case, 
which carries out modifications in 2008 and pre-
sents new proposals in 2015, and Argentina’s 
case, which reverses to defined-benefits system 
as the only system, just as stated by Bertranou, 
Cetrángolo, Grushka, C. & Casanova (2012). 
Nevertheless, the tendency in Europe is parame-
tric reforms to PAYG schemes or structural chan-
ges to systems that maintain their PAYG schemes 
but modify the way to calculate their pensions 
based on defined contribution2. In this last case, 
countries such as Sweden, Italy, Poland and Latvia 
stand out, in Europe, aside from Brazil’s case, 
which have opted for the implementation of no-
tional accounts of defined contribution systems.

Following this analysis, the Spanish public 
pensions system is a PAYG defined benefit sys-
tem, just as most of the countries in the European 
Union. The fact that it is a PAYG scheme implies 
that, for each considered period, revenues recei-
ved by the system by means of contributions, by 
entrepreneurs as well as by workers, will be enou-
gh to cover the payment of contributory pensions 
generated by pensioners in that same time period. 
And, by being a defined contribution system, the 
formulation of the amount of the first pension 
received has a regulation that sets and defines it 
(Guillén et al. (2010).

Therefore, and due to the bases the PAYG pen-
sions scheme is founded on, any change suffered 
by the assets or liabilities at a given period of time, 
can cause the system to get financially unbalan-
ced, making any variation in any of the groups a 
risk for the system.

2 In defined benefit PAYG schemes, the pension can be known 
and calculated beforehand, since it will depend on retire-
ment ratio, the number of years of contributions, and the 
contribution bases. Nevertheless, in a defined contribution 
system it is not possible to know the pension in advance, 
since (aside from these factors) the benefits are calculated 
by applying a factor which depends on the country’s finan-
cial situation at the time when the pension will be received.

This is why almost all European pensions 
schemes are being subject to numerous studies, 
in which the new conditions of each country are 
analyzed, and proposing measures that mini-
mize risks and guarantee financial sustainabili-
ty of the systems over time. In Spain, the Social 
Security System has undergone many investiga-
tions, among them: Domínguez, Devesa, & Rosado 
(2012), Rosado (2014), Guillén et al. (2010), 
Devesa (2011), Boado & Lanot (2012), Rosado & 
Domínguez (2014), Rosado & Alonso (2015), and 
Rosado, Domínguez & Alonso (2015). Each one of 
these research papers is centered on analyzing di-
fferent aspects of the system, which is why they 
have obtained different results, but coincide on 
establishing the existence of a serious problem in 
long-term financial solvency of the current pen-
sions system and, therefore, in the need to make 
structural changes to the system, in spite of the 
parametric reforms developed in Spain over the 
last few years. In this sense, Bill 27/2011 intro-
duced, as one of the most innovative measures, 
the sustainability factor, which would be deplo-
yed from the year 2027. Nevertheless, and due to 
the Social Security cash problems, the regulation 
and implementation of said factor comes ahead 
in time through the passing of Bill 23/2013, on 
December 23rd, which regulates the sustainability 
factor and the Social Security pensions system’s 
revaluation index.

The objective of this investigation is to align 
pensions systems based on notional accounts, 
highlighting the Swedish model and considering 
its possible implementation in Spain, taking into 
account that the goal is to introduce the defined 
contribution notional accounts model in Spain, 
recognizing that they are very different countries, 
with different economic, political, social, cultural 
and heterogeneous population factors.

In this sense, according to the World Bank, 
the numbers surrounding unemployment rates 
are highlighted, which in Sweden is situated at 
8% and in Spain at 24%, and in the average salary, 
which exceeds 43.000 euros per year in Sweden, 
versus 26.000 euros per year in Spain. In addition 
to that, Swedish informal economy positions itself 
at 14%, in contrast to Spanish informal economy, 
which ranges between 20% and 25%.

This article is structured as follows: after this 
introduction, the notional accounts system is pre-
sented through its definition, and the Swedish mo-
del experience of defined contributions notional 
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accounts, considering the transition towards this 
model, the new organization of the system and 
the calculation formula of retirement pension, in 
addition to some assessments, advantages and 
disadvantages associated to this type of systems. 
Next, the possibility of adopting a notional ac-
counts pensions system in Spain is considered, 
through different adjustment formulas and taking 
into account the last two reforms made to the 
Spanish retirement pensions system. Lastly, the 
conclusions derived from this investigation are 
presented, and it finalizes with the bibliographical 
references that were used.

The defined contribution notional 
accounts system: the Swedish 
model.
A notional accounts system is a defined con-

tribution PAYG scheme, by which, just as it ha-
ppens in the current pensions system in Spain, the 
contributions made to the system in a given pe-
riod of time are used to cover the benefits of that 
same period of time; in other words, it is a system 
in which intergenerational solidarity continues, 
but, at the same time, in an individual way, all con-
tributions made by each worker throughout their 
working life are collected in what is known as a 
notional account.

A notional account, as defined by Domínguez, 
Boado, Valdés & Vidal (2007), “is a virtual ac-
count in which individual contributions of each 
contributing member and the fictitious profits 
generated by said contributions throughout their 
working life are registered”. Thus, a notional ac-
count does not really exist, in the sense that it is 
not a bank account in which the contributions 
made by each individual are deposited, but it con-
sists in keeping score and an accounting record of 
each one of the contributions made individually. 
This is why the profits generated by this account 
are not real, since they are derived from a notional 
point, and are registered in the same way as the 
contributions made. Some examples of notional 
points can be the rate of GDP growth or the inco-
me from contributions. 

Thus, according to the Consultative Group 
on Public Policy (2013), the adjective “notional” 
is used to express the accrued rights that allow 
each individual into retirement. The moment in 
which an individual accesses retirement, they 

are entitled to a pension equivalent to the total of 
contributions made throughout working life, plus 
yearly revaluation given by them, derived from the 
notional point, and with the amount of the retire-
ment pension depending consequently on three 
factors: the total amount in contributions, the no-
tional point used to capitalize them, and a conver-
sion factor, which will take into account that year’s 
cohort’s life expectancy, and through which the 
cumulative total will become an annuity.

Therefore, taking into account everything 
mentioned before, it is often said that notional ac-
count systems are nothing other than an alternati-
ve to the way of deriving retirement pension. That 
is why it is important to highlight that a notional 
accounts system can be a part of the pensions 
system, as pointed out by Valero, Artís, Ayuso & 
García (2011), but not the entire system, as safety 
nets must exist to try to avoid some of the incon-
veniences associated to this model. 

The Swedish model
Before reforming its public pensions sys-

tem, Sweden used a defined benefit PAYG system, 
which was widely accepted by the Swedish popu-
lation. As explained by Vidal, Devesa & Lejárraga 
(2002), it all began when in 1984 a government 
commission was created with the objective of 
analyzing the system’s viability. When the final re-
port was presented in 1990, the expectation that 
in the year 2020 the system would experience se-
rious financial difficulties stood out. That is why, 
in 1991, looking to obtain a system that was finan-
cially stable and transparent, and which provided 
solutions to other problems found in the analysis, 
a work group was created to be in charge of de-
signing the reform process. This group submitted 
their proposal in 1994, which was finally appro-
ved by Parliament in 1998. 

The new pensions system was introduced in 
1999, which consisted on maintaining the PAYG 
pensions scheme, substituting defined benefit for 
defined contribution notional accounts, and intro-
ducing a small part of capitalization. Furthermore, 
since the year 2001, Sweden puts together an 
annual actuarial balance sheet of its pensions 
system, from which it is possible to derive the 
system’s solvency ratio and to link an Automatic 
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Adjustment Financial Mechanism (AAFM)3 to it, 
in order to get to know the situation the system 
is going through, and to perform more rapidly 
in case it is necessary. It is noted that, this new 
pensions system, as opposed to the previous one, 
exclusively covers retirement pension, and the-
refore other benefits, which used to be covered 
by the previous regulation, transferred to other 
schemes representing parts independent to it. As 
far as this goes, Settergren (2006) points out that 
State administration makes annual contributions 
to the system to cover certain contingencies. This 
way, contributions are made to cover non-contri-
butory periods caused by unemployment periods, 
disability, childcare, and other causes, which can 
include military service and further education. In 
the report on the Inter-American Social Security 
Conference (2005), this operation is described 
as “imaginary” contributions, meaning that, even 
when the worker is out of the job market due to 
previously mentioned contingencies, their notio-
nal accounts still get their corresponding contri-
butions as if they never left it.

Organization of the new system
With the new reform, it is accurate to say 

the Swedish retirement public pensions system 
stands on three main pillars. Taking into account 
that the contribution rate is 18,5%, 16% goes 
toward each worker’s individual notional account; 
this is the first pillar —as explained before, the 
notional account is a “fictitious” account, and it is 
the instrument through which the PAYG scheme is 
maintained, just as it happens in this case—. The 
remaining 2,5% goes toward an individual capita-
lization account; this is the second pillar; this way, 
2.5% of the total rate is invested in the financial 
market through the private sector, although it is 
managed by the Swedish Pensions Agency. As far 
as this part of the system is concerned, there are 
over 800 different funds, from which workers will 
be able to select up to five of them. Lastly, the third 
pillar is composed by the pensions plans of the oc-
cupational kind. These plans are well extended 

3 Later, in the section “Automatic adjustment financial me-
chanism and annual actuarial balance sheet” in this paper, 
more information about annual actuarial balance sheets, 
solvency index, and AAFM is provided”.

among workers, they are voluntary, and they are 
estimated to affect 90% of them.

On the update of the capitalized part as well 
as the notional account, the capitalized part ear-
ns some interest, and the part corresponding to 
the notional account is updated according to the 
moving average of three years the variation rate 
of the average salary. As a result, each worker 
obtains some returns, which progressively accu-
mulate in their individual accounts, subtracting a 
commission for management expenses from this 
operation. In the same way, this model has the 
peculiarity of distributing the cumulative total in 
the notional accounts of workers who have pas-
sed away in a year, among the rest of the notional 
accounts of workers of their same generation who 
have survived, just as described by Settergren 
(2006), so, to the latter, a “survival bonus” should 
be added. It is to be noted that in the year 2012 
there was no obligation to contribute if th annual 
salary was less than 2.168€, which corresponds to 
5% of the average salary (Díaz, 2014).

Calculation of retirement pension
The moment there is access to retirement, the 

initial pension will depend on the cumulative total 
in the worker’s account and the so-called annual 
“divisor”. Settergren (2006) explains that this an-
nual “divisor” takes into account the worker’s life 
expectancy, their retirement age, which must be 
over 61, and a type of technical interest, which is 
established to be 1,6%. This way, the total cumula-
ted amount in the worker’s individual account will 
be divided by the annual “divisor”, in such a way 
that if life expectancy lengthens, de divisor will 
increase and, as a result, the initial pension will 
decrease. In doing so, what this calculation seeks 
is a lifelong income starting from the amount ac-
cumulated by each individual, this is, a self-funded 
pension, taking into account the years the indivi-
dual will likely benefit from it, in a way that, if tho-
se years increase, it is reasonable that the initial 
pension decreases to be able to cover the whole 
period. Likewise, it is possible to neutralize this 
life expectancy effect over the amount of the ini-
tial pension, as it is shown in the following table. 

Thus, if two generations are compared, for 
example 1940 and 1990, as done by Settergren 
(2006), it can be seen how the generation born in 
1940 was 65 in 2005, with a life expectancy from 
said age (calculated based on projections), and if 
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the generation born in 1990 is observed, they will 
be 65 in the year 2055, with a life expectancy from 
said age of 18,5 years plus 41 months according 
to projections. This way, as life expectancy increa-
ses, the divisor used to calculate the initial pen-
sion increases, which can be seen in the example 
above described, since in the generation of 1940, 
this component will have a value of 18,5, while the 
generation of 1990 will have life expectancy of 
18,5 + 3,43 as value, meaning 21,92. In any way, if 
retirement age is postponed, it is possible to neu-
tralize the effect of life expectancy over the annual 
“divisor”, and therefore, over the amount of the 
initial pension. Continuing with the generation 
born in 1990, if this generation retires at 65, the 
pension they will receive will be 13% lower than 
it would be if they retired at age 67 and 2 months 
(26 more months), since this way, the effect of the 
higher divisor is removed, obtaining similar subs-
titution rates to those born in the generation of 
1940.

Just as loss account balances during the con-
tribution period are annually updated, vested 
pensions are updated according to the growth 
rate of the average nominal salary, amount from 
which the type of technical interest mentioned 
above, 1,6%, must be subtracted.

So far, the calculation of the pension of the 
part relevant to the notional account has been cal-
culated. As far as the capitalized part, at the time 
of retirement there will be an option to, either 
turn it in a lifelong income, just like the notional 
account, or keep investing, obtaining this way, as 
with any other investment, variable annuity.

Finally, it is important to point out that, star-
ting from the age of 65, if the pension resulting 
from the above described calculation is lower 
than the minimum established by Law, this pen-
sion will be complemented by means of general 

taxes, thus guaranteeing a minimum pension. In 
2012, this social pension rose to 911€ a month, in 
cases in which the individual lived alone and did 
not receive any pension from the pay-as-you-go 
scheme (Díaz, 2014). Devesa (2013) points out 
that in 2009, close to 42% of all retirees received 
some sort of complement.4.

financial automatic adjustment 
mechanism and annual actuarial 
balance
Given the main objective of this investigation 

is to come to a financially stable system, there are 
two notable characteristics destined to achieve 
this goal: the development of an annual balance, 
and the financial automatic adjustment mecha-
nism, both closely related.

A financial automatic adjustment mechanism 
(FAAM) can be defined as a set of lawfully pre-es-
tablished measures which come into operation 
immediately when the solvency or sustainability 
indicator requires it to, in order to restore finan-
cial stability in the pay-as-you-go pensions sche-
me through their successive implementation, and 
without the repeated intervention of legislators 
(Vidal, Boado & Settergren, 2008). This is way, in 
order for the FAAM to exist, the previous calcula-
tion of the financial solvency ratio is necessary, 
which derives from the system’s annual balance, 
and which allows the FAAM to be activated auto-
matically before given values.

4 Because the “automatic adjustment” financial mechanism 
(which we shall explain below) was activated this year, 
these complements happened in the way of tax deductions.

TABlE 1. Effect of life expectancy over pension

GEnERATIOn 
Of BIRTH

65 yEARS 
OLD

DIVISOR Of 
THE fORMULA

EffECT Of An InCREASE 
In LIfE ExPECTAnCy OVER 
PEnSIOn

RETIREMEnT AGE TO 
nEUTRALIZE THE EffECT Of 
LIfE ExPECTAnCy

LIfE ExPECTAnCy 
AT 65 yEARS OLD

1940 2005 15,7 - 65 years of age 18 years and  
6 months

1950 2015 16,4 -4% +7 months +11 months

1960 2025 17,0 -7% +13 months +20 months

1970 2035 17,5 -10% +18 months +28 months

1980 2045 17,9 -12% +23 months +35 months

1990 2055 18,2 -13% +26 months +41 months
Source: Settergren (2006) 
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Sweden develops an annual actuarial balan-
ce of its pensions system since the year 2001. 
Following Boado, Settergren & Vidal (2011), the 
actuarial balance of a pensions system can be de-
fined as the financial state that links obligations 
with contributing members and pensioners of the 
system, with the magnitudes of the assets which 
back those obligations on a given date. This way, 
the system will be considered solvent as long as 
it can meet the obligations acquired through the 
contributions made by the assets, meaning, with 
no need for State intervention, be it to provide re-
sources or through the activation of the FAAM.

Below, the evolution of Sweden’s balance is 
shown as a percentage of the GDP5 between the 
years 2007 and 2010, as well as the solvency ratio 
for the same period.

TABlE 2. Actuarial balance of the Swedish pensions 
system as a percentage of the GDP. Notional accounts 
system

yEARS 2010 2009 2008 2007

ASSETS

Financial assets 27,1 26,8 22,1 28,7

Contribution assets 199,2 205,9 202,1 195,6

Actuarial losses — 2,6 8,2 2,7

Accumulated loss 9,8 7,9 — —

Total asset 235,1 243,2 232,4 227,0

LIABILITIES

Liabilities 223,2 243,2 231,8 223,8

Actuarial benefits 12,9 — — —

Accumulated surplus — — 0,6 3,2

Total liability 235,1 243,2 232,4 227,0

InDICATORS

Original % of 
solvency index 101,39 95,7 96,72 100,26

Modified % of 
solvency index 100,24 95,49 98,26 99,45

Source: Vidal, García & Regúlez (2011).

As shown above, during the years 2007 and 
2008, the system has accumulated benefits, while 

5 Although the balance presented here is created as a per-
centage of GDP to facilitate its comprehension, in Sweden 
the actuarial balance is done in Swedish crowns.

during the years 2009 and 2010, deficit has in-
creased. In addition to this, the value of financial 
assets is highlighted, since, as Boado et al. (2011) 
point out, this item represents the value of finan-
cial assets owned by the pensions system, which 
are significant magnitudes for a PAYG scheme, and 
even more so when compared to the value of the 
Spanish reserve fund which, in 2008 represen-
ted 5,21% of the GDP, while in Sweden it reached 
22,1%.

Based on the results obtained by the balan-
ce —for which data is never calculated based on 
projections—, the State is aware of the situation 
its pensions system is in. Among the different ope-
rations that derive from this balance, the solvency 
ratio is found, used, as pointed out by Vidal et al. 
(2008), to measure whether the system can face 
the obligations undertaken with the liabilities, 
as well as to decide if the implementation of the 
FAAM is necessary.

Solvency ratio = 

Financial assets  
+ Contribution assets

Contribution liabilites 
+ Pension liabilites

This way, if the solvency ratio is less than 1, 
the FAAM will be activated, in order to reduce 
growth of pension liabilities, meaning, to vested 
pensions as well as the contributors’ notional 
fund (Settergren, 2006), so that the notional point 
used during the period of time in which the sol-
vency ratio is less than 1 will be under its value, 
consequently creating lower revaluations. But, 
just as Settergren points out, this mechanism not 
only reduces revaluations, but also has the power 
to increase them, as long as it has been previously 
activated, in case the solvency ratio is more than 
the unit. Thus, the revaluation of vested pensions 
and the national fund will be more than the avera-
ge wage variation, up until the moment when they 
reach the same value as if it had been activated 
(Vidal et al., 2008). As it can be seen in Table 2, the 
solvency ratio got a value lower than a unit in the 
year 2008 with a value of 0,9826, consequently 
activating the FAAM for the first time, according 
to Boado et al. (2011), to the financial crisis which 
affected markets that same year, causing great 
impact over the value of financial assets, losing 
more than 20% its value. In 2012, the ratio increa-
sed, as Díaz (2014), points out, reaching 0,9837. 
In the same way, Vidal et al. (2011) indicate that, 
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according to the projection6 of the Swedish ac-
tuarial balance (as a base scenario) until the year 
2084, the ratio or solvency index will oscillate 
around the unit until the year 2020, and from this 
year on, an increase in the solvency is foreseen, 
estimating that in the year 2063 it will exceed 1,1 
and thus, the accumulated surplus will be distri-
buted among contributors and pensioners. 

Assessment and transition
The new Swedish pensions system has defi-

nitely been the result of a long reform process, 
qualified as one of the most ambitious to the date, 
taking care, as Settergren (2006) points out, not 
of the short-term difficulties, but the long-term 
deficit and, consequently, instead of accumula-
ting small reforms through time, they decided 
to make a single comprehensive reform, which 
gave, as a result, the Swedish model. Alonso & 
Conde (2007) indicate that, with the new system, 
it is expected to limit public spending in pensions 
to 11% of the GDP for the year 2050, according 
to projections of the Swedish Finance Ministry 
(2006).

On the other hand, the transition planned 
for total adoption of the system, as opposed to 
its process, has been qualified as short. Vidal et 
al. (2002) indicate that the transition towards 
this system was projected to happen in 20 years, 
although it decreased this period due to delays 
in parliamentary procedures, and will finally be 
16, in order to achieve its total implementation 
before the year 2020, eliminating the old system 
altogether.

As it can be seen in table 3, during the tran-
sition phase, both pensions systems, the old as 
well as the new, coexist. This way, as Vidal et al. 
(2002) indicate, the adjustment to the new sys-
tem is done un such a way that pensions will 
be calculated taking into account both systems, 
through the implementation of determined coe-
fficients (table 3), which depend on the year of 
birth.

6 For the making of the actuarial balance sheet as exposed 
before, no projections are recurred to, but rather true facts. 
However, there are determined projections to know its 
evolution.

TABlE 3. Calendar for the adjustment of the reform to 
the pensions system in Sweden

yEAR Of BIRTH % Of ATTRIBUTABLE PEnSIOn TO 
THE nEW SySTEM

Before 1938 0

1938 20

1947 50

1953 95

1954 henceforth 100

Source: adapted by Vidal et al. (2002), from Sunden (2000)

Advantages and disadvantages
Various experts and specialized investigators 

of the pensions system list the advantages and di-
sadvantages brought on by the implementation of 
this type of system. For example, Devesa (2013) 
highlights that there were no transition costs as 
an advantage of the change towards this model, al-
though it is necessary to continue to pay the pen-
sions of the old system.

Vidal et al. (2002) also indicate a number of 
advantages, such as, on one hand, the perception 
of contribution more like deferred pay than a tax, 
and on the other, the increase of equity of the sys-
tem, as the relationship between contributions 
made and benefits received becomes stronger.

In turn, the disadvantages pointed out by 
Valero et al. (2011) point out the possibility that 
more attention will be paid to the distribution of 
consumption and to assurance, than to the reduc-
tion of poverty and redistribution, which are two 
goals of a pensions system. It is also important to 
keep in mind that, as it has been presented, this 
system is adequate for retirement pension, and 
as such, the system must be complemented, in a 
way that some of the benefits covered by the cu-
rrent system, should stop being contributory, and 
be transferred to other plans, as it happened in 
Sweden. 

Other inconveniences related to notional ac-
counts is that they do not entirely eliminate the 
risk associated to demographic changes, and are 
also exposed to the macroeconomic risks, proba-
bly making it necessary to implement parametric 
adjustments; on the other side, they can provoke 
an excessive number of early retirements, since 
each contributing member may choose the age 
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at which they wish to retire, just as Vidal et al. 
(2002) state.

Adjustment of the notional 
accounts system to the Spanish 
case
The Spanish pensions system is a PAYG pen-

sions scheme in which current pensions are fi-
nanced by the contributions made by current 
contributing members, creating dependency on 
future generations; plus, it is a defined benefit 
scheme, which is why pension is determined by a 
series of parameters that are known beforehand, 
such as retirement age and number of years of 
contribution.

Up until 2011, the Spanish pensions sys-
tem was regulated by Royal Decree 1647/19977. 
Nevertheless, factors such as the increase in 
unemployment, the decrease of economic grow-
th, and the rise of national debt led the State to 
an accelerated process of reform to the Spanish 
pensions system, driven by the increase of public 
expenditure which they will represent in the im-
mediate future. 

In this context, the Spanish government pas-
sed Bill 27/2011, about updating, adjusting, and 
modernizing Social Security, which describes a set 
of measures, whose aim is future sustainability of 
the Spanish pensions system. This Bill provides 
parametric measures, which have been imple-
mented by surrounding countries. Although the-
se measures may remedy the system’s solvency 
problems, Antón (2006) considers these reforms 
do not ensure the increase of either efficiency or 
equity of the pensions systems.

Bill 27/2011 introduces modifications8 in 
terms of legal retirement age and the strengthe-
ning of contributions, which means they are en-
titled to 100% of contributory pension. This way, 

7 Royal Decree 1647/1997, by which aspects of Bill 
247/1997 were developed, of consolidation and rationali-
zation of the Spanish Social Security system, as approved 
by the Royal Legislative Decree 1/1994, on June 20th.

8 For a more detailed analysis of the pensions reforms in 
2011, go to works by: Devesa, Meneu & Devesa (2011); 
Devesa J. E., Devesa, M., Encinas, Domínguez, Nagore & 
Meneu (2011); Meneu & Encinas (2011); Domínguez et al. 
(2011); Domínguez, Devesa & Rosado (2012) and Encinas 
(2012). 

two modalities are established in terms of form 
of retirement: at 67 years of age and 37 years of 
effective contribution. Nevertheless, those who 
have reached the age of 65 may also have access 
to ordinary retirement when they have reached 
38 years and 6 months’ worth of contributions, 
although, on the other side, the minimum contri-
butory period, set at 15 years, is maintained, from 
which at least 2 years must be comprised within 
the 15 years immediately preceding retirement. 
However, the reform increases the years of effec-
tive contribution to 25, which must be taken into 
account for the calculation of the pension’s regu-
latory base.

One of the novelties introduced in Bill 
27/2011 is the inclusion of the sustainability 
factor, in order to guarantee future financial sol-
vency of the Spanish pensions system. This way, 
it is established that from the year 2027, the fun-
damental parameters will be revised because of 
the differences between evolution of life expec-
tancy to 67 years of age in the year when the re-
vision takes place and life expectancy at 67 years 
in the year 2027. In spite of this, the increase in 
the unemployment rate produced during the pe-
riod of 2008-2014 has brought with it a descent in 
Social Security income, and also resulted in liqui-
dity problems in the system’s fund, anticipating 
the regulation and implementation of the sustai-
nability factor.

Finally, the entire Congress definitely appro-
ved the reform to pensions based on Bill 23/2013, 
in December 23rd, which regulates the Social 
Security pensions system’s sustainability factor 
and revaluation. This bill highlights the following:

• The sustainability factor (SF) is defined as 
an instrument that automatically allows to 
link the amount of retirement pensions in 
the Social Security system to the evolution of 
life expectancy of pensioners, adjusting the 
amounts received by those who retire in si-
milar conditions at different times, taking into 
account the variation of life expectancy in a 
quinquennial period.

• The Pensions Revaluation Index (PRI) implies 
revising all the pensions according to a rate 
(g) according to income variation, the num-
ber of pensions, the substitution effect, and 
the difference between income and expense 
throughout the economic cycle. The PRI will 
be subject to a minimum threshold of 0,25% 
and a maximum of 0,50% over the CPI. 
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The reforms implemented to the date to the 
Spanish public pensions system, while progres-
sing well —in achieving a sustainable system 
due to measures mainly centered on expenditu-
re reduction—, have not accomplished a solvent 
system yet. Therefore, the base of the Spanish 
pensions system is still the same, since the refor-
ms have been mostly parametric, contrary to what 
has happened in other countries, in which they 
have opted for structural reforms to their pen-
sions systems, with a tendency for capitalization 
and notional account systems standing out among 
them. Various papers and investigations, highligh-
ting Rosado (2014), Rosado & Domínguez (2014); 
Rosado & Alonso (2015) and Rosado, Domínguez & 
Alonso (2015), among others, state that although 
the Spanish PAYG pensions scheme’s sustainabili-
ty has improved after the reforms implemented in 
2011 and 2013, as seen in the Financial Schedule 
to the Parliamentary Bill 23/2013, the system’s 
financial solvency issue is still pending, requi-
ring reforms that will generate higher impact or a 
structural change in the system.

For this reason, and given that it is necessary 
to adapt the Spanish pensions system to a model 
that fits the changing environment to which it is 
submitted, a structural reform to the retirement 
pensions system is proposed, consisting on im-
plementing a notional accounts system in Spain, 
in which benefits defined by defined contribution 
notional accounts are substituted as the main 
novelty. 

According to the trend followed by other 
countries, it seems more adequate to implement 
a notional accounts system in Spain, more than a 
capitalization system —since this is another pos-
sible option—, given that these systems, as seen 
in the paragraph above, have several advantages 
linked to them that could be very interesting for 
Spain; the main reason: to implement a capitaliza-
tion system for Spain would be a much more dras-
tic change than the one caused by implementing 
a notional accounts system. The former, mainly 
because these systems are no longer based on the 
distribution, the transition to this model could be 
much worse, and it would be necessary to educa-
te people in financial aspects given that, contrary 
to what happens in notional accounts systems, 
financial markets do interfere in capitalization 
systems, so the accounts stop being fictitious, and 
thereby play by market rules, with the higher risk 
this entails; on the other hand, intergenerational 
solidarity inherent to the PAYG scheme would end. 

In fact, no European country has reformed their 
PAYG scheme; only some Latin American coun-
tries such as Mexico, Chile and Bolivia have tran-
sitioned, as stated by Alonso & Conde (2007), and 
besides, many of these countries are reverting to 
PAYG schemes because of the low amounts and co-
verage of their pensions.

The following table shows a comparison be-
tween the main magnitudes in the Swedinsh and 
Spanish pensions systems in the year 2008.

TABlE 4. Main magnitudes of the Swedish and Spanish 
pensions systems

InDICATOR SWEDEn 
2008

SPAIn 
2008

Reserve fund (s/GDP) 22,0% 5,3%

Implicit debt (s/GDP) 0% 212%

AF imbalance (s/GDP) 0% 158%

Cost per standard pension 1,0 1,60

Solvency ratio 0,9826 0,625

Internal rate of actual 
performance 1,6% 4.74%

Source: Devesa (2013)

In the results presented in the table above, 
what was analyzed in prior chapters about the 
Spanish pensions system can be seen, and it can 
be compared with the situation the Swedish sys-
tem is actually in, which seems to be more favo-
rable. The only value that is not compromised in 
Spain’s case is the state of the reserve fund, al-
though according to Valero et al. (2011), for the 
year 2009 it will be drained, which is why if this 
fact is faced, foreseeing that the pension expendi-
ture will exceed 15% the GDP for the year 2050, 
it seems that it turns into another favorable point 
to consider the option of implementing a notional 
accounts system in Spain, seeing the good results 
obtained in Sweden.

As mentioned before, the notional accounts 
system, by itself, cannot cover all the actual be-
nefits of Social Security in case of its implementa-
tion, so it must be complemented with traditional 
formulas for the case of non-contributory bene-
fits. In this sense, various authors have propo-
sed different models to complement this system, 
such as Domínguez et al. (2007), who present the 
possibility of replacing the current system with a 
notional system complemented with an explicit 
benefits system for the lowest incomes, this is, a 
two-pillar system. 



44

a
r

t
íc

u
l

o
s

 o
r

ig
in

a
l

e
s

B. Rosado-Cebrián y B. Urbano-Orgaz, RPE, Vol. 3, No. 2, Sept. 2016

In the same way, just as pointed out in the 
report by the Inter-American Social Security 
Conference (2005), the recommendation is to 
meet a series of requirements before its imple-
mentation; for example, enough public adminis-
trative capacity, foresight of long-term positive 
growth of the contribution, sufficient political ca-
pacity, and enough disparity on the level and dis-
tribution of the profits.

Similarities and changes yet to 
be made for the implementation 
of the Swedish model
Starting from the definition of the Spanish and 

Swedish pensions systems, other than the calcula-
tion formulas for retirement pensions, the simila-
rities between both systems can be analyzed, as 
well as the changes or new necessary changes or 
insertions for the implementation of a model ba-
sed on notional accounts. The Swedish model is 
taken as a reference because, as seen in the pre-
vious section, about the positive results they have 
obtained, keeping in mind that those positive re-
sults have been possible due to the commitment 
and cooperation of all political parties, as well as 
a long reform process. In the same way, it is ne-
cessary to point out that this analysis is centered 
on notional accounts, so the occupational plans 
and the capitalized part will not be examined, 
as they would be part of a different investiga-
tion. Nevertheless, it must be noted that, just as 
Settergren (2006) indicates, the implementa-
tion of a small part of mandatory capitalization 
(2,5% of the total contribution rate) to the new 
system did not have a financial reason —despite 
the fact that its implementation was an advan-
tage for Swedish economy—, but a political one. 
As it can be seen in the paper presented by Vidal 
et al. (2002), other countries which have already 
implemented a public pensions system based on 
notional accounts have introduced this capitali-
zed part in different ways, either complementary, 
as is Brazil and Italy’s case, or just as Sweden, on a 
mandatory basis, as in Latvia or Poland.

The current Spanish pensions system is a defi-
ned benefits PAYG scheme, and the Swedish model 
is a PAYG scheme, articulated through notional ac-
counts with defined contribution.

This way, the can be seen scheme is maintai-
ned, and therefore the intergenerational solidari-
ty, with the contributions made by contributing 

members covering the benefits of pensioners of 
the same period, one of the main reasons why it 
is considered that this model is the best suited for 
Spain, but replacing defined benefits with defined 
contribution. This change implies, according to 
Alonso & Conde (2007), establishing a determi-
ned contribution, but contrary to defined benefit 
systems, it will not be possible to know what the 
resulting pension will be, since it will depend on 
various factors, such as accumulated capital profi-
tability or life expectancy at the time of retirement. 

Although in Spain, so far, the used system can 
be designated as a traditional system, the last 
reform to the pensions systems cannot be over-
looked, through the introduction of the sustaina-
bility factor. With the introduction of this factor, 
which will enter into force in 2019, it can no lon-
ger be considered a traditional defined benefits 
system, since this factor links the pension amount 
to life expectancy of the retiring cohort, so it will 
no longer be possible to know for sure what the 
amount of the pension will be; however, in the 
same way parameters such as age and years of 
contribution are taken into account, macroecono-
mic factors must be considered, such as income, 
expenses, GDP growth, or the country’s produc-
tivity. For the implementation of a system based 
on notional accounts, it will be necessary to intro-
duce a notional factor, linked to macroeconomic 
variables, subject which will be addressed in the 
following section.

On the other side, based on the calculation 
formulas for retirement pensions, another chan-
ge which must be introduced in the time period 
taken into account for the calculation of the pen-
sion, given that in Spain’s case all working life is 
not envisaged, but to calculate the regulatory base, 
according to the reform implemented in 2011, be-
tween 15 and 25 years are considered (during the 
transition period), while in the Swedish model the 
entire working life of contributing members is 
considered.

Proposals for different 
adjustment models
The notional factor or value used, applied to 

update the workers’ notional accounts, and to re-
value vested pensions, varies depending on each 
country, given that each one can select the notio-
nal value that best fits their specific conditions.
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In this sense, Domínguez et al. (2007), in their 
proposal to implement a notional system in Spain 
complemented with an explicit benefits system 
for cases in which low income have been received 
all throughout active life, carry out a study on the 
effect of using one or the other notional value in 
the calculation formulas for retirement pension. 
The considered notional values are shown in the 
following table.

TABlE 5. Calculation formulas9

fORMULA
nOTIOnAL VALUE 
fOR COnTRIBUTInG 
MEMBERS

nOTIOnAL VALUE fOR 
PEnSIOnS

1 VPIB Constant in real terms

2 VSAL Constant in real term

3 VPIB Constant in real terms 
± differential VPIB

4 VPIB Constant in real terms 
± differential VSAL

5 VSAL Constant in real terms 
± differential VPIB

6 VSAL Constant in real terms 
± differential VSAL

7 VPIB VPIB

8 VPIB VSAL

9 VSAL VPIB

10 VSAL VSAL
Source: Domínguez et al. (2007)

The researchers mentioned before take into 
account ten different formulas to determine initial 
pension and its further variation. With the results 
obtained in that study it is concluded that formu-
las 2 and 10 would be the most adequate in case 
of implementing a notional accounts system in 
Spain, both implying the use of variation of salary 
as the notional value for contributions, and for 
pension revaluation, in case of using formula 2, to 
maintain vested pensions constant in real terms, 
given this formula offers a higher initial pension, 
and in case of using formula 10, the variation of 
salaries, so that even though this formula provi-
des initially a lower pension, it will be increasing 
in real terms. The choosing of these two formu-
las from the ten selected is due to, among other 

9 The formulas utilized here consist of different combina-
tions between the notional amount used in the monthly 
contributions, considering GDP and salary variation, and 
the notional amount for pensions already accrued.

factors, the fact that they are the ones that offer 
a higher minimum Internal Return Rate (IRR), in 
the case of formula number 2, with a 95% proba-
bility, and in case of formula number 10, it offers 
a higher expected average IRR. In regards to this 
last result, for the case of a 65 year-old man, an 
average IRR of 1,47% is estimated, while under 
current legislation at the time the study was de-
veloped. For the same case, the expected return is 
4%10. Taking into account the estimation made by 
Domínguez et al. (2012), which determined that 
the IRR should stand around 3%11, it can be veri-
fied how using these formulas would help guaran-
tee the financial viability of the system.

On the other side, just as Domínguez et al. 
(2007) point out the systematic risk12 to which the 
beneficiaries are subject to in a notional accounts 
system, as can be the “economic” risk, when the 
IRR obtains by their contributions with the ex-
pected one, Alonso & Devolder (2015) point out 
that the main critique made to the pure defined 
contributions pension plans is that too much risk 
is transferred to the system’s participants, with 
their pensions depending in great measure on 
their contributions’ returns, which is why, in their 
study, they try to provide a solution to this pro-
blem establishing a minimum return guarantee.

Another proposal for reform towards a defi-
ned contribution notional system model is made 
by Valero et al. (2011); they propose to use de-
fined notional contribution as the main apex of 
the reform of the system, and complementing the 
model, so that it is guaranteed that the pensions 
will reach all active population, and that these 
pensions, in time, are adequate. In this study, it is 
considered that the notional interest rate is equi-
valent to the rate of nominal GDP growth (5,9%), 
and the revaluation of vested pensions would be 
2% per year, resulting in that, at equal cost, the 
retirement pension obtained with this model 

10 In this study, given it is an earlier one, the last two reforms 
to the Spanish pensions system are not taken into account. 
Rosado & Domínguez (2014) estimate the IRR of the re-
formed system is 3,48%, which is why an improvement is 
perceived, although it still does not fit the established sol-
vency limits.

11 As Domínguez et al. (2012) state, given this has been the 
average growth rate of the real GDP in Spain over the last 
30 years.

12 Domínguez et al. (2007) indicate those risks are qualified 
as non-diversified, as they are directly associated to the 
economy’s global risk.
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exceeds by almost 9% the pension which would 
be derived from the current model, limited to its 
funding capacity. 

One of the notable characteristics of the 
Swedish pensions system is the development of 
an annual actuarial balance sheet of their notio-
nal accounts pensions systems, which, as men-
tioned before, help to know the real situation the 
system is in, without resorting to projections. 
Furthermore, the calculation of the solvency ratio 
or index derives from this balance sheet, which is 
linked to the automatic adjustment financial me-
chanism (AAFM). 

Various authors have developed an actuarial 
balance sheet of the Spanish pensions systems, 
attending to the features of Sweden’s actuarial ba-
lance sheet, such as Vidal et al. (2011), Domínguez 
et al. (2007) and Vidal et al. (2008). Hence, in the 
following, the application of the Swedish actuarial 
balance sheet to the Spanish case is shown, as is 
the projection of the solvency index, considering 
three different scenarios13: normal (N), optimistic 
(O) y pessimistic (P), done by Vidal et al. (2011).

13 These scenarios show a combination of the demographical 
and financial situation.

As it can be seen, following Vidal et al. (2011) 
in the following comments, the results obtained 
in the year 2010, and above all, in the projections, 
are very shocking in any of the considered sce-
narios. The deficit accumulated by the system in 
relation to the GDP in the year 2010 is high, but 
if the projections are observed, it reaches a very 
high level, as a consequence of the continuous 
accumulation of financial-actuarial losses. In the 
same way, if the evolution of the solvency index is 
observed, it can be seen how it decreases compa-
red to previous years in the three foreseen scena-
rios, given that the liability increases in the system 
at a higher pace than the asset. Thus, in the year 
2010, in the normal scenario, the solvency index 
is 65,7%, which means that only this percentage 
of the liabilities is covered by an asset, therefore 
34,3% of the commitments made will not have 
any coverage. For this reason, if an AAFM existed, 
it would have already been put into operation to 
reduce the growth of liabilities by pensions. As a 
final comment, Vidal et al. (2011) highlight that 
if Spain had an instrument like the shown actua-
rial balance sheet at hand, which will be produced 
officially, periodically and independently, it is very 
likely that the reforms made to the pensions sys-
tem could have been done before.

TABlE 6. Balance sheet for all the Spamish retirement pensions systems regime as a percentage of the GDP

DATE 2010 2050 2084

Scenarios n O P n O P n O P

ASSET

Financial assets 3,7 3,7 3,7 0,0 0,0 0,0 0,0 0,0 0,0

Asset by contributions 171,5 171,5 171,5 190,5 190,0 193,6 193,9 194,9 195,9

Actuarial losses1 0,0 0,0 0,0 6,4 3,2 11,2 7,8 2,8 17,3

Accumulated deficit 91,1 64,3 122,6 406,3 274,5 581,4 645,8 379,2 1.052,3

Total asset 266,4 239,6 298,8 603,4 467,7 786,2 847,5 576,9 1.265,5

LIABILITy

Liabilities with 
pensioners 61,7 56,4 68,1 166,1 126,7 224,5 135,0 99,5 189,8

Liabilities with 
contributing members 204,6 183,1 229,8 287,1 237,6 342,0 284,2 237,8 335,3

Financial liabilities 0,00 0,00 0,00 150,2 103,4 219,7 428,3 239,6 740,4

Total liability 266,4 239,6 298,8 603,4 467,7 786,2 847,5 576,9 1.265,5

SOLVEnCy InDEx

Solvency index % 65,7 73,1 58,6 31,6 40,6 24,6 24,6 33,7 15,5
* Vidal et al. (2011) indicate that the actuarial losses in the year 2010 are not void even though they show a value of 0, but they are already included in the value of 
accumulated loss.

Source: Produced by Vidal et al. (2011) based on Vidal-Meliá, C., García-García, M. and Regúlez-Castillo, M. (2011).
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Conclusions 
The main objective of this paper was to make 

a first approximation toward the pensions sys-
tems based on notional accounts, especially the 
Swedish model, considering its possible imple-
mentation in Spain, once their last reforms were 
made in the years 2011 and 2013, given that ba-
sed on the results of various investigations, in 
which it is determined that the Spanish public 
pensions system’s sustainability does, indeed, no-
tably improve with the implemented measures, 
but its financial solvency14, understood as the ex-
cess of profitability that the pensions system pro-
vides the contributing members in relation to the 
country’s economic growth is still pending; this is 
where it becomes necessary to include measures 
or structural changes to the system, which based 
on some kind of parameter, includes the country’s 
financial circumstances at every moment, so that 
they directly influence the pensions of the occu-
pationally passive population. As it was proven, 
one of the advantages associated with notional 
accounts systems is that the relationship between 
the contributions made and the contributions re-
ceived increases. In the same way, in the analyzed 
studies in which different adjustment formulas 
are considered, the result obtained is that the sys-
tem, through the use of notional accounts, would 
achieve solvency, just as, with equal expenses, 
the pension obtained through the use of notional 
accounts would be higher than the one obtained 
through the implementation of small reforms in 
the system. 

It is evident that the environment in which 
the Spanish public pensions system develops 
has changed considerably compared to the mo-
ment in which it was launched, and this is why it 
is necessary to adjust it to the new financial and 
demographic conditions in which it is current-
ly developing. The reforms implemented by the 
Spanish State to try to adjust the system to these 
new conditions have been progressing well, but 
they are not enough, given that if life expectancy 
has been linked to the calculation of initial pen-
sion through the inclusion of the sustainability 
factor, financial factors should also be taken into 
account, relating the country’s financial state with 

14 According to proposals by Aaron (1966) and Samuelson 
(1958), a PAYG pension scheme is financially solvent as 
long as it provides coinciding profitability with the coun-
try’s long-term economic growth.

pension amount. The development of an annual 
actuarial balance sheet based on real data, which 
allows to accurately know the system’s situation 
at all times, as well as responding almost automa-
tically before the difficulties due to the solvency 
ratio and the AAFM, would be fitting before such a 
dynamic environment as the current one.

Spain has mainly opted for parametric refor-
ms to its system, leaving the solvency issue unre-
solved, just as Rosado & Domínguez (2014) state. 
It appears that, after the study was carried out, 
the Spanish system will need deeper reforms to be 
able to solve the concerns raised by it, given that 
the subsequent use of parametric reforms will not 
appear to be enough. In spite of the fact that the 
reform appears to have cushioned the sustainabi-
lity issue, and partly improving solvency, through 
the system’s expenditure cuts, it seems like this 
situation will not be solved. From the results ob-
tained by Valero et al. (2011) it can be proven that 
a notional accounts system would be more bene-
ficial to Spain, that limiting the current system 
through small reforms to get it to obtain, besides 
sustainability, solvency.

This way, by witnessing the positive results 
obtained by Sweden, and the possibility of conti-
nuing to use the PAYG scheme, the authors of this 
paper consider that the use of notional accounts 
in the Spanish retirement public pensions system 
would be a good option, continuing on this path 
of study to find the formula which best fits the 
Spanish case, and that at the same time offers a 
series of guarantees. Moreover, they believe that 
a decision needs to be reached regarding the not-
so-distant future due to the insolvency detected in 
the system, given that, in case of having to transi-
tion to another model, it will be best to do it coun-
ting on a substantial reserve fund, on the grounds 
that, although at the beginning the transition to a 
notional accounts system does not present transi-
tion costs, it would be necessary to continue pa-
ying pensions derived from the previous system, 
apart from converting certain benefits now consi-
dered contributory to non-contributory benefits.
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