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This paper uses a simplified earnings-related pension plans and statistics
from the United Nations (UN), Organisation for Economic Co-operation
and Development (OECD) and European Union (EU) for country specific
gender pay gaps, longevity differences, and age differences between spouses
to illustrate and quantify the economic, demographic and social sources of
theoretical pension’s gender gap for several countries. This report has been
written on behalf of the ISSA Technical Commission on Old-age, Invalidity
and Survivors’ Insurance (TC Pensions).
The main reason behind the gender gap in pensions between men and
women is that women have lower lifetime earnings than men. This is
because women have a lower labour force participation rate, work fewer
hours in the labour market and receive lower wages. Table A in the annex
presents estimations of earning gaps for 155 countries. Since most pension
plans award pensions proportionally to earnings or pension contributions,
gender differences in lifetime earnings are translated into differences in
pensions. Furthermore, women also live longer than men. A longer life span
in addition to women being younger on average than the spouse results in
women outliving on average their partners, and hence are more likely than
men to live in a single-person household. The loss of a partner reduces the
economic standard of living for the surviving spouse. The reason for this is
that many fixed-costs related to a household can be shared, and hence living
together enables economies of scale. In addition, since pension benefits
often follow the development of consumer price index (CPI) they
deteriorate relative to average earnings over time, if real wage development
is positive. Since women live longer than men, the choice of indexation
policy also contributes towards the gender gap in pensions.
The lifetime pension gap is calculated as the total pension payments over
the expected remaining life expectancy for both men and women. When this
indicator is analysed the gap between the women and men is significantly
reduced or even reversed. This is explained by the fact that although women
on average have lower annual benefits they have a longer duration of
payments then men.
The gender gap in pensions can be reduced or even closed by:
• introducing or increasing existing, gender gap equalizing measures
within existing earnings-related pension plans, or replacing such plans
with a flat-rate pensions (i.e. the same pension to all retirees);
• a survivor pensions benefit that completely compensates for loss of
economic standards of living (i.e. economies of scale) when a
spouse/partner dies;
• indexing pension benefits to growth in average wages.
There are, of course, economically, ideologically and politically valid
arguments for and against each of these policy measures. This paper neither

advocates nor opposes any policy measure. The aim of this report is to
contribute to the debate on gender gap in pensions and on policy designs
related to this issue.

Policy makers and social partners should not be surprised by the fact that
earnings-related pension plans reproduce earnings differences in the pension
system. Since women – on average – have lower incomes than men,
earnings-related pension plans will result in a pension gender gap. If
pensions should reflect differences in income and pension contributions
there is no reason to claim that the pension’s gender gap is a problem any
different from other income gaps, such as the pension gap between lowincome earners and high-income earners irrespective of gender. With this
line of reasoning the pension gender gap is a consequence of existing
earnings gaps. Furthermore, if there is general support to have a close link
between earnings, and thus between contributions to the pension plan and
the pension, then there is only one acceptable way of reducing the pension
gap and that is to reduce the gap in earnings between men and women.
Women earn less than men in virtually all countries. Figure 1 below shows
the estimated earnings gap for 155 countries using the gross national income
by gender in 2017 (2011 USD PPP) as a global proxy for the earnings gap.
The average “gender gap in earnings” across 155 countries is roughly 40
percent.
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Women work more than men (Figure 2). According to the OECD, women
across 31 countries (28 OECD countries, China, India and South Africa)

work 479 minutes per day while men work 449 minutes of work per day.1
Time spent in work is divided into paid and unpaid work. Men have 318
minutes of paid work while women have more part-time and work 213
minutes of paid work per day. However, women have 266 minutes of
unpaid work, while men only have 131 minutes of unpaid work per day.
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Since women on average have less hours of paid work, these differences
result in lower lifetime income for women. The main reason for this
situation is that women often take a larger responsibility for unpaid informal
household work such as caring for children and elderly family members and
hence reduce, or are forced to reduce, their labour supply.2 This is one area
where policy makers and/or social partners could reduce or eliminate the
pension gender gap that originates from the difference in how “society”
rewards market and unpaid household work.
A counter-argument against policy measures that aim to reduce the
difference in pensions caused by differences in average life-earnings
between men and women is that such measures risk conserving gender
inequality arising from how men and women organize their work and
household lives prior to retirement. This argument has not prevented policy
makers from providing policy measures that favour women over men within
earnings-related pension plans. Many countries with earnings-related state
pensions have measures that favour women.
Introducing measures within earnings-related pension schemes that partly or
even completely compensate for gender differences in lifetime income
erodes the earnings-related principle within such schemes. A more direct
way to avoid differences in pension benefits between men and women is by
completely abandoning the income-pension benefit relation. A flat rate

pension to all does this and avoids transmitting the difference in average
lifetime earnings between men and women to a corresponding difference in
monthly pensions.
Pension systems basically have two related purposes, namely, the transfer of
income across the life-cycle and poverty elevation. However, irrespective of
the design of a public pension plan, and the rhetoric supporting that design,
we, as do a majority of experts, claim that the most important objective of a
public pension plan is to combat poverty among the elderly. Whether this
objective is more effectively achieved by targeted benefits, or with flat-rate
benefits to all irrespective of need, or by earnings-related pension schemes
or by a mix of these principles is a seemingly never-ending normative
policy discussion. This report will not go further into these large pension
policy issues.
In this paper, various data sources are used to illustrate the sources of
different gender gaps. In addition, a very simplified theoretical “pension
model” is used to enable analysis on expected gender gaps in pensions. The
theoretical “pension model” enables country approximations of the
expected, theoretical gender gaps. The reason for doing this simplification
or abstraction is to facilitate the comparison of the structural issues related
to the pension gender gap. This said, it is important to note that the pension
gaps presented in this paper are theoretical and a simplification of the
situation in each of the modelled countries and cannot without elaboration
be used to draw conclusions on the actual gender gaps.
The gender gap in pensions in the EU provides a good overview of
estimated actual pension gender gap for the EU countries. In 2009 the
population-weighted EU 27 average pension gap was 39 percent. This
means that the average pension of a woman was 39 percent less than the
average pension for a man. Furthermore, the pension gender gap was even
larger for married women at 54 percent, 31 percent for widows, 26 percent
for divorced and 17 percent for singles.

There are three different types of gender gaps in pensions. The primary
gender gap in pensions is defined as the difference in average monthly
pension benefit received by men and women.3 This is the same definition as
used by the European Commission in the referred report. The second gap is
the difference in average monthly individual economic standard of living
between men and women. This measure takes the total income of the
household and divides it by the number of persons in the household in a way
that acknowledges economies of scale in living costs per household size.
The latter gap reflects that persons living in the same household normally
have the same economic standard, share fixed-costs and that there are
economies of scale in larger than one-person households. Economies of
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𝑤𝑜𝑚𝑎𝑛´𝑠 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑓𝑒𝑚𝑎𝑙𝑒 𝑝𝑒𝑛𝑠𝑖𝑜𝑛
𝑚𝑒𝑛´𝑠 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑚𝑎𝑙𝑒 𝑝𝑒𝑛𝑠𝑖𝑜𝑛

) × 100 = 𝑔𝑒𝑛𝑑𝑒𝑟 𝑔𝑎𝑝 𝑖𝑛 𝑝𝑒𝑛𝑠𝑖𝑜𝑛𝑠

scale imply that living expenses increase less than proportionally to the size
of a household. The third gap is the gender gap in lifetime pensions. It is
calculated as the present value of all expected monthly payments given
expected remaining life-expectancy and indexation of pensions in payment.

Figure 3 presents the distribution of pension-qualifying income for all men
and women in Sweden 2016. Pension-qualifying income is defined as all the
income used to calculate the pension credit in the national public pension. In
principle, pension-qualifying income consists of all annual income from
earnings, social insurance etc. after employees’ pensions contribution. This
income is a good proxy for all income from work or social insurance
benefits replacing work income and also from self-employed declared
income. The income average for men is roughly 1.1 times the unisex
average and the average for women is roughly 0.9 times the unisex average.
The average income of women represents 79 percent of the average income
of men, which is a 21 percent gender gap in earnings. There is a ceiling on
pensionable income in the Swedish public pension. Income above this
ceiling does not increase the workers public pension.4 In figure 3 the vertical
line represents the ceiling and this value corresponds to 1.45 times the
unisex average.5 Meanwhile more of the incomes earned by men are above
the ceiling than those of women, with the ceiling reducing the gender gap in
pensionable income in the public pension plan. The ceiling reduces the
gender gap in pensionable income to 15 percent.
The income gap is mainly explained by fewer hours of paid work for
women relative to that of men. The hourly-pay gap is 11.3 percent in
Sweden,6 the EU-27 hourly-pay gap was 16 percent in 2009 according to
The Gender Gap in Pensions in the EU. If further statistical considerations
are taken with regards to profession, industry, education, age and time in
profession, the gender gap in wages is reduced to 4.3 percent. This wage
gap is unexplained by the statistical analysis7.
Most countries limit the earnings used for pension contributions and pension
benefits (OECD 2018). A ceiling implies a deviation from proportionality
between income and size of pension benefit, but not necessarily between
pensions and pension contributions. In addition, various rules compensate

for life circumstances such as sickness, unemployment, taking care of
dependent children in public pension schemes. Some of these rules often
aim to compensate women for the loss of income due to child caring
activities. In the Swedish pension scheme, such “solidarity” pension credits
paid for by government reduced the gender gap by another four percentage
units, from 15 percent to a net gap of 11 percent in 2016.

In a proportional earnings-related pension system, the pension benefit is
linear with lifetime income. In such a system, the income gender gap for a
single year is only relevant if the gender gap in income is stable over time.
If the income gender gap changes over time, the lifetime earnings will differ
for each birth cohort. In many countries the annual gender gap in income

has been decreasing for several years. Figure 4 presents the development in
Sweden.
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In a proportional pension plan with a changing, diminishing, income gender
gap the income gender gap in a single year will be a bad estimate for the
future pension gender gap. In this case, the pension gender gap will reflect
the historical gender gap decades ago. In such a pension plan, the lifetime
income gap of each cohort will be a source of the overall pension’s gender
gap.
The distribution of “notional pension capital” reflects the distribution of
lifetime income below the ceiling in the public pension plan and the effect
from “solidarity” payments such as contributions paid for unemployment,
sickness, parental leave etc. Figure 5 presents the Swedish gender gap in
notional pension capital at age 64 for the cohort born in 1953. Notional
pension capital can be explained as the sum of each individual’s yearly
pensionable income, as a share of the yearly average wage, multiplied by
the contribution rate.9 As an example, a person earning the average income
every year for 40 years gets 40 “points” in the public pension plan. Those
points multiplied by the contribution rate (in the example assumed to be
constant at 20 percent), results in an individual notional pension capital of

eight times the average income. This can also be expressed nominally, in
normal currency.

Women have a lower notional pension capital than men and the gender gap
in notional pension capital is 15 percent. The average notional pension
capital at age 64 is 7.96 times the average income for women and 9.42 for
men. In Sweden, this 15 percent gap will be transferred into an equally large
gender gap in monthly, earnings-related public pension.
The gender gap in public earnings-related pension is decreasing in Sweden
as in many other countries across birth-cohorts. The reduction of the gender
gap in pensions in Sweden (illustrated in Figure 4 as a decreasing gender
gap in income) is shown for some generations in Figure 6.
In the modelled pension system used in the report, the calculations have
been simplified in many respects. For example, “current” gender gap in
yearly income is used. The income gaps used for the different countries in
the model calculations are shown in table 2.

On average, women receive lower pensions per month than men. However,
women receive their pensions for a longer duration because they live longer.
Should this be taken into consideration when estimating the pension gender
gap? The answer depends on the perspective you take on the issue. One
argument against considering the differences in life expectancy between
women and men is that all individuals live day by day and therefor need
periodic income to buy goods and services to survive, hence what that
periodic income adds up to is irrelevant. Another perhaps more “actuarial”
or technical argument is that a public old-age pension insures the whole
population and as such it does not distinguish between life expectancy
(risks) of different groups. This same argument could be used against
analysing income transfers in pension plans between socio-economic
groups. Such analyses often show transfers from low-income earners to high
income earners chiefly or entirely due to their longer life expectancy.10 That
EU legislation does not consider gender in calculating pension premiums or
benefits could also be an argument against the relevance of the analysis.
One argument for considering the lifetime pensions gap is that the total
value of the pension insurance is not only the monthly benefits but also the
present value of the accumulated pensions. Information on how the pensions
gender gap diminishes when studying the lifetime gender gap is one of the
raison d’être of all pension plans. A fundamental principle of a pension
insurance is to distribute income from persons with below average life
expectancy to those with above average life expectancy.
The lifetime pension gender gap is straightforward if the indexation of the
pension benefit in payments equals the discount rate used when calculating
the present value of all future pension payments. The correct or suitable
discount rate to use in this calculation is disputable, but a good candidate is
the average wage growth. If pensions are indexed with average wage growth
the lifetime pension is simply the initial benefit times the expected number
of months that will be paid to women and men respectively. If the pension is

indexed to consumer prices, the benefit must be discounted by expected real
price growth.
Table 3 presents both the lifetime pension gap and the effect of indexation
according to growth of average wages or inflation (consumer price index,
CPI). The pension gap is much reduced when taking the lifetime view,
depending on the life-expectancy difference between men and women. In
Russia, women have a 32 percent higher life expectancy than men (Table 2).
This longer life expectancy implies that regardless of a theoretical pension
gap in Russia of about 35 percent, women will over their lifetime receive 22
to 25 percent more pension than men. The other studied countries also have
a very important, but less dramatic, reduction of the pension gap taking the
lifetime perspective.
When using CPI the value of the pension benefit is diminishing over time,
which in this case, is equal to the “remaining life expectancy”. Discounting
has a larger negative impact for women than for men since they live longer.
The importance of the choice of indexation of pension benefit on the
pension gap is discussed in the following section.

In a fully proportional pension plan, which awards pension benefits as a
function of lifetime income or pension contributions, the main source of a
pension gender gap will be the difference in (lifetime) income between men
and women. The income differences between men and women during
working life will translate into corresponding differences in monthly
pensions. However, even if there were no difference in (lifetime) income the
pension plan could still produce a pension gender gap. This is the case if
women live longer and benefits are indexed to CPI (or any other index with
lower development than average income), and if there is real growth in
income.
With positive real earnings growth, and if pensions are calculated as a
function of earnings and indexed to CPI, the pension benefits of older birth
cohorts of retirees will be lower than younger cohorts. Since the mortality of
women is less than that of men, the share of women increases with age.
Consequently, there is a higher share of women than men in the older age
groups and the higher the age the lower the pension is, causing the average
pension of women to be lower than the average pension, even if the average
pension of men and women at every age is the same.
The pension gender gap produced by the higher life-expectancy of women
and consumer price indexation in combination with real growth is not large
but it roughly contributes between one to two percent of the pension gender
gap, given the life expectancy difference between men and women and the
economic assumptions made in this paper (Table 3). The calculations in
Table 3 assumed a real income growth of 1.6 percent per year. With a
higher assumed real income growth the CPI will cause a higher pensions
gender gap; with lower growth, the gap decreases. The average age among
females retirees is roughly one year higher than for males, thus the CPI
gender gap effect is roughly one year in real income growth.12
The choice of indexation is neither arbitrary nor without important tradeoffs. With a constant budget restriction (i.e. the same total cost) lower
indexation such as consumer price indexation allows for higher initial
pension benefits. On the other hand, with an income indexed pension
benefit, initial pension benefits will have to be lower. Higher indexation
distributes towards groups that live longer, and since women on average live
longer than men, income indexation is more advantageous for women as a
group. However, there are many other socio-economic parameters that
explain life expectancy; moving towards something that benefits women
could be regressive since it would be at the expense of low-skilled, less

educated, low income individuals who all belong to groups with lower life
expectancy.
The definition of the pension gender gap used in this paper and most other
studies compares the average pension of all retired women with the average
pension of all men of all ages. As explained here this definition implies that
there could be a pension gender gap even if the average pension of men and
women were identical at each age. It is a matter of perspective if this implies
that the definition of the pension gender gap is flawed or not. By separating
the different sources of the pension gender gap, the information on the “age
composition effect” will become clear and makes it possible to make an
informed and transparent decision if the combined effect from indexation
and age structure were to be considered part of the gender gap or not.

Economic standards of living are calculated as the ratio of total household
income divided by an equivalence scale. Income equivalence scales are used
to enable comparisons across households of varying size and composition.
Furthermore, as living expenses rise less than proportionally to household
size, equivalence scales also consider economies of scale in larger
households. In the previous section the theoretical gender gap was estimated
by using monthly pension benefits and lifetime pension wealth. This
analysis gives information on the pension gender gap between men and
women at an individual level. However, as many individuals live in
households with more than one person it is important to compare economic
standards of living independent of household size. In a household the
members often share income and costs, and furthermore they are often also
required by legislation to support each other. Consequently, this affects the
pension gender gap of men and women who live in two-person households.
Economies of scale imply that two persons living together has an economic
standard of living higher than one person living on half the income of the
couple. The reason for this is that collective goods such as housing can be
shared. The effect of economies of scales is hard to estimate and there are
several scales in use. The OECD uses a scale in which the total household
income is divided by the square root of the size of the household. This
means that the economic standard of individuals in a two-person household
with an average income equal to that of the income of a single person
household is 41 percent higher than the single-person household’s economic
standard of living.13
Assuming couples share their total income equally, the gap in the economic
standard of living between genders goes down. The gender gap in pensions
within couples is eliminated with this perspective. Couples thus decrease the

standard of living gap between the sexes. There are however a significant
gap in standard of living between couples and singles.

Even if there were no gap in pensions paid, then there would be a gender
gap in standard of living due to the fact that more woman then men are
single.
For example, in New Zealand our theoretical calculation show that if a
woman had an income of more than 90 percent of a man’s income, the
standard gap would be larger than the income gap. For women as a group to
have a standard of living equal to that of men, their income would have to
be at a level that is 140 percent of men’s, with CPI indexed pensions.
Women spend more time living in single households than men. This has
four sources: The first and single most important is that women have a
higher longevity. The second source is that women in couples on average
are younger than their men, with an average difference of two to three years.
Thirdly, women are more often single already when they retire compared to
men. In Sweden 31 percent of all women are singles at age 65 compared to
27 percent of all men. This difference adds to the expected duration as a
single household. Finally, mortality is higher among singles than for persons
living as part of a couple, and the effect is more pronounced for men than
for woman. Therefore, there are fewer single males from the start, and
expected lifetime for a single man (widower) is significantly shorter than for
a single female (widow) of the same age. We have not studied the share of

men and women living in couples and as singles at time of retirement in
other countries, but the higher share of female singles relative to that of men
at retirement seems common. For example, Canada reports a similar pattern
as in Sweden, with 36 percent of women and 23 percent of men in the age
group 65-69 are single. We believe this structure can be generalized to many
other countries as well. The theoretical calculation of the share of single
persons that consists of women (Table 4) varies between 66 to 76 percent,
and is probably more uncertain than many other estimates in this paper. The
tendency that a large share of single households among retirees consists of
women is however certain.
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The age specific gap in standard of living increases with age as relatively,
more women become single mainly due to the death of their partner. The
standard of living is lower for singles, and at higher ages the probability for
a man to be single is significantly lower than for a woman: in Sweden at age
85 it is 37 percent for men and 74 percent for woman. The effect is an
increased gap in standard of living at higher ages, as shown in Figure 8 for
New Zeeland.
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In many countries it is more common to live in extended families than it is
for example in Sweden. Family compositions of larger households
complicate the analysis of the standard of living gap further, and are not
accounted for here. However, extended families do tend to make it possible
for retirees to have a better standard of living than their pension would
indicate since the economies of scale in extended families can be
considerable.

From a theoretical point of view, it is possible to construct a survivor’s
pension that preserves the economic standard of living when a spouse dies.
Such a survivor’s pension can be designed with different levels of precision
and different levels of income preservation. The first alternative is to
assume that all individuals aim at having the same pension level, set at 1 for
reasons of simplicity. The couple then has an income of 2 and standard of
living 2/√2 = √2 = 1.41. The loss of a spouse would leave the survivor with
income and standard of living equal to 1. A survivor’s pension of 0.41
would restore the standard of living and hence the level of the survivors’
benefit should be 41 % of the deceased person’s pension.
Since the average pension benefit within couples is not the same, a second
and more accurate alternative would be to take the average pension level
into account. If the man has a pension benefit of 1 and woman has a pension

benefit equal to 0.8, they have an economic standard of living 1.8/√2 = 1.27.
If the husband dies the survivor needs 0.47 in addition to the initial 0.8 to
enable the same economic standard of living. If, instead, the wife dies
before the husband, the survivor needs 0.27 extra to have an unchanged
standard of living. In this case the survivor’s pension needs to be 47 % of a
husband’s pension and 27 % of a wife’s pension.
A third option would be to look at each couple individually and to determine
the level of the survivors’ pension which enables an unchanged standard of
living for the surviving spouse. Finally, in some cases such as within
couples with large levels of income inequality and where the couple consist
of one person with a much higher pension than the partner, the death of the
person with the lower pension would increase the standard of living of the
survivor, in which case no survivor’s pension is needed. Indeed the pension
of the surviving person would in some cases need to be reduced to keep the
standard of living from increasing. To keep the standard of living for
surviving spouses unaltered at the death of a spouse the survivor benefit not
only needs to be calculated considering both persons pensions, but the
equivalence scale must also correctly reflect the economies of scales of the
couple. In practice this will really be the case in individual cases. At best the
survivor benefit can be a good approximation that moderates the change in
standard of living at the death of a spouse.
The calculations presented below are simplistic theoretical calculations that
assume the second option above, with pension incomes reflecting the
present average income for males and female respectively and pensions
have been CPI- or income-indexed, i.e. all men of a certain age have the
same pension, and the same holds for women. The cost for a survivor’s
pension can be split collectively or just on the risk population of married
individuals. The costs relative to total payments are shown in Table 5. The
latter limits the subsidy from single person households who have no benefit
from a survivor insurance.
One argument against a compulsory survivor benefit is that it implies a
subsidy, an income transfer towards couples from singles, unless the cost of
the survivor benefit insurance is internalized and made actuarially fair. It
may also be argued that survivor benefits reflect a traditional male
breadwinner and female household work specialization of couples, which is
one source of the pension gender gap. On the other hand absence of or low
survivor benefits will increase the pension gender gap.

If the difference in lifetime earnings between men and women is reduced
the gender gap in pensions will, slowly, also be reduced. However, policy
makers often have limited powers to achieve changes in earnings. A more
realistic alternative might be to introduce measures within the existing
pension system. As a consequence, the earnings-related pension system
might become less earnings-related, and include more transfers. The
extreme alternative is a flat-rate pension equal for all, irrespective of
earnings.
Even if the pension plan is flat-rate and thus has a zero-gender gap there
will still be a gap in standard of living between men and women. With the
existence of a survivor’s pension aiming to neutralise this gap, it can be
reduced by benefits that neutralize the economic loss due to the death of a
spouse. Even with all the measures above implemented there would be a
standard of living gender gap for retirees. The source of this gap is that more
women than men start their life as retirees as singles, thus more women than
men will suffer from the absence of economies of scale than men, even if
there is a “perfect” income equality and survivor benefit.

However, although gender is important, there are other socio-economic
determinants when deciding on a how to construct a pension system. Since
pension insurance is about insuring against longevity risk it inevitably
transfers from all groups with below average life-expectancy to groups with
above average life-expectancy. When increasing the transfers to women
(who live longer) it also means increased transfers from other groups such
as the low-skilled, low-educated, poor health, poor income to high-skilled,
high-educated, excellent health and high income.

All calculations in this paper are stylised calculations based on calculations
in a spreadsheet. The parameters are country specific and uses country
specific data for earnings and mortality. The calculations can be altered to
yield different outputs. Furthermore, some general macro-economic
assumptions are made. To enable comparisons across countries the same
economic assumptions are used for all countries.
The input data consist of mortality data from Human Mortality Database www.mortality.org, and the United Nations. To keep things simple the
survivor function l(x) is used without the population numbers. The mortality
data sets used are those from France, Germany, Italy, Japan, New Zealand,
Poland, Russia, South Korea, Sweden, the United Kingdom and the United
States, more countries are easy to add. Furthermore, the mortality data is
supplemented with household data for those countries for which this is
available. In the Swedish case the proportion of women and men living in a
single household or as married couple for ages 60-95+ and of relative
mortality for single/married woman and menthe data comes from Statistics
Sweden.
Input parameters are:
• Country: a list of countries, choose the l(x) table to base the calculations
on.
• Standard of living: the divisor for calculating the standard of living for a
cohabiting couple, 1.41 as standard according to OECD.
• Expected lifetime earnings: percentage of male earnings.
• Earnings before retirement: absolute level (100 as standard for easy
comparison).
• Consumer price index (CPI).
• Growth of average income, income index (II).
• Replacement ratio at age 65: the gross pension benefits as a ratio of final
gross pre-retirement earnings. A value for both consumer price indexed
(CPI) pension and income indexed (II) pension.
• Age difference between men and women in a couple.
• Mortality rates for married individuals and the total population: Standard
parameters fitted from Swedish data.

Given the data and parameters the following outputs are produced: For both
men and women using CPI pension indexation/valorisation and II pension
indexation/valorisation. The variables below are averages:
• Individual pension benefit
• Individual standard of living
• Survivors pension benefit
• Total of pension benefit and survivors pension benefit
• Individual standard of living with survivor pension benefit
• Cost of survival pension benefit related to total pension benefits in
payment
• Cost of survival pension benefit related to married individuals pension
benefits in payment.

Using the above a large number of calculations can be produced. The list
below contains the output from the modelling. All calculations are annual
and based on gender and age. Some variables, where applicable, are
calculated for both a CPI and an II pension schemes. The model used is a
simplification: no divorces or new marriages are allowed and individuals
live together until death.
The following is a list of selected variables:
• Replacement ratio.
• Annuity divisor assuming CPI indexation, actuarial value of a pension
benefit from age x calculated with the difference of EI and CPI as a front
loading rate.
• Qx, one year death probabilities at age x, computed from the l(x) table.
• Relative mortality for cohabitant’s depending on age, calculated from
input.
• Qx for cohabitants, Qx times the relative mortality.
• Remaining life expectancy at age x, calculated from l(x) table by gender.
• Number of cohabitants/single individuals from input data as a share of
singles and l(x) table.
• Number of new widows at age x, calculated according to Qx cohabitants
for the opposite sex adjusted by the age difference selected in the input
stage.
• Remaining life-expectancy for a new widow at age x
• Pension benefit, by earnings level individual and total.
• Average economic standard of living.

• Average economic standard of living married couples.
• Survivors pension benefits, the cost of a survivor’s pension benefit. It is
calculated as the loss in standard of living times the number of widows at
that age times the actuarial value of the annuity.
• The calculation of relevant total and averages is straight forward.
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