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Abstract 
 
Since the late 1980s, the calculation of pensions has undergone many changes designed to 
limit the increase in pension expenditure as a share of GDP. If the rules that prevailed until 
the mid-1980s had not changed, this share would have amounted to almost 21 percentage 
points of GDP in 2060, according to simulations using the model DESTINIE 2 of Insee. With 
all the changes since, until the reform of 2014, the share would be limited to about 14 points, 
if one holds an annual increase in productivity assumption of 1.3% medium and long terms. 
 
Among the factors behind this moderation, the indexing rules play a major role. Since the late 
1980s, in the private sector, the price index, instead of a wage index, is used to revalue the 
reference wage used for the computation of the pension and afterwards pensions in pay. This 
principle was confirmed by the 1993 reform. The 2003 reform extended the indexation of 
pensions on prices to the public service. 
 
The indexing rule changes help to significantly contain the increase in the pension 
expenditures but this effect is variable depending on the level of economic growth. Depending 
on whether productivity gains will amount to 1% and 2% respectively per year, simulations 
carried out using DESTINIE 2 show that this effect will vary from 3.6 to 6 of GDP by 2060. 
Pension reforms have thus made the long-term level of pensions / GDP rather sensitive to the 
macroeconomic assumptions. With the rules as they are announced today, the weight of 
pensions in GDP in 2060 would range between 12 and 15% of GDP according to high and 
low growth assumptions. 
 
This sensitivity also applies to the relative purchasing power of pensioners. The pension at 
retirement should certainly continue to increase. However, pensions will evolve less rapidly 
than income from work and the gap between the two will be greater in the higher growth 
scenario. In 2010, the purchasing power of pensioners is similar to the one of active persons. 
It should represent 85% to 70% of the average purchasing power of the labor force in 2060, as 
productivity gains will amount to 1% and 2% respectively per year. 
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The French pension system has become less advantageous 
 
Until the 1970s, the purchasing power of pensioners was significantly lower than the 
purchasing power of people in the labor force. Subsequently, most complete professional lives 
and several reforms of the calculation of pensions improved the level of pensions and reduced 
the poverty rate of pensioners. In the meanwhile, the legal age and the actual age of retirement 
decreased. Retirees have also benefited from the implementation of supplementary pensions. 
 
From the late 1980s, the main issue becomes to adapt the system to the acceleration of aging 
resulting from the lengthening of the life expectancies and, from 2006, the first baby boomer 
generations being 60 years old. 
 
Among the measures taken, there are two broad categories. A first category includes all the 
key measures of the 1993 reforms, 2003, 2010 and 2014. This is primarily the increase in the 
number of years taken into account in the calculation of the reference wage (increased from 
10 to 25 by the reform of 1993), the increase in the contribution period required to reach the 
full rate (in 1993, 2003 and 2014) or the raising of the minimum age (2010). These specific 
measures have focused attention. But another important aspect of pension policy was the 
change of indexation rules of both past wages - when calculating the pension at retirement - 
and in-service pensions. It is in the late 1980s that was adopted a price indexation in the 
general scheme, the principle of which was confirmed by the 1993 reform and extended to the 
public service pension in 2003. Before that, indexation was based on the average wage 
growth. 
 
The impact of reforms depends on future growth 
 
The microsimulation tool DESTINIE 2 INSEE (see Appendix) was mobilized to isolate the 
effects of these two categories of measures, both on the ratio pension / GDP and on the 
relative standard of living of pensioners.  
 
With this model, the pension amounts can be projected by considering various laws (Figure 
1): 
- Legislation prevailing before any reform without changing the indexation rules (first panel 
in Figure 1); 
- Legislation with the price indexing but without taking into account any other aspect of the 
reforms (second panel); 
- Legislation of the year 2014, incorporating all past reforms and price indexation (third 
panel). 
 
Those projections are done under several assumptions of economic growth. Two variables are 
important for the simulation of the pensions: wage growth and unemployment rate. In the 
model, price inflation is neutral: all variables are given in real terms. Wage growth is thus 
supposed to be equal to the growth of productivity rate. Unemployment rate is supposed to be 
the structural long-term unemployment rate. Actually, potential growth is very difficult to 
estimate even in the short-term (see Lequien and Montaud, 2014: they use different recent 
methods to evaluate potential growth in France, and find that it would lie between 0.7 % and 
1.3% in 2014). Thus, given this uncertainty, different scenarios are used. The scenarios used 
here are those of the eleventh report of the pension advisory committee (COR). Those 
scenarios are described in the Table below. 
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Macroeconomic scenarios  
 

 Annual growth of the labor productivity 

1,0 1,3 1,5 1,8 2,0 

Unemployment rate 4,5   B A A’  

7,0 C’ C    

 
 
If no reform had been implemented, pension expenses would have represented between 20 
and 21 percentage points of GDP by 2060, this figure is not much dependent on growth 
assumptions (Figure 1A). After taking into account all of the reforms, the mass of pensions 
would be at the same horizon between 12 and 15 percentage points of GDP (Figure 1C). The 
reforms made the ratio pension / GDP much less dynamic but also more sensitive to economic 
growth. 
 
This increased sensitivity arises from the change in indexation rules. This change greatly 
contributes to the decrease in the weight of the pensions but in a way that depends on the 
growth rate (Figure 1B). The effect of price indexation reduced the ratio pensions / GDP of 6 
points in the most favorable macroeconomic scenario (scenario A' with 2% productivity 
gains). This effect is only 3.6 points in the least favorable alternative (scenario C' with 1% 
productivity gains). The effects of the other measures are independent of growth: they 
represent around 2.5 percent of GDP. 
 
Figure 1 - Share of pension expenditure in GDP, according to the calculation of the pension 
and the macroeconomic scenario 
 

 
 
Note: in 2060, with no reform and maintaining the wage indexation, the share of pensions 
(direct and derived rights) in GDP would have amounted to 20.5 points in the scenario B. 



4 
 

 
From one generation to another, the pension at retirement increases but the replacement 
rate decreases; the decrease depends upon the growth of productivity  
 
The decrease of the weight of pensions in GDP stems from both the increase in retirement age 
and less favorable pensions. The latter does not mean that pensions at retirement decrease in 
current levels. In all scenarios, the average pension at retirement continues to benefit from the 
effects of growth and therefore increase in real terms in projection (Figure 2). From one 
generation to another, higher earned income is reflected in effect on the pension at retirement. 
The growth is especially strong as productivity is dynamic. Between 1950 and 1990 the 
increase in real terms of the pension at retirement thus amounts to 74% in scenario A' against 
42% in scenario C'. 
 
Yet, pensions at retirement decrease relative to wages. It is measured using the net 
replacement rate, ie the ratio between the net pension at retirement and the last net pay. This 
rate varies as the reference salary and the last salary of the career. However, the reference 
salary is calculated from past wages revalued on prices. The gap with the final salary or with 
the current average salary is even stronger that real wages rose sharply in the years prior to the 
retirement. This mechanism explains that the scenario of strong growth leads to a larger 
decrease in the long-term replacement rate (Figure 2). 
 
Figure 2 - Average pension at retirement (in constant euros and based at 100 for generations 
born between 1950 to 1955) and median net replacement rate, by generation and by 
macroeconomic scenario 

 
 
Note: in scenario B, the pension at retirement would increase by 21% between generations 
born in 1950-1955 and in 1970-1975 but the replacement rate would increase from 67.6% to 
64.2 %. 
 
By 2060, the purchasing power of retirees should be between 70% and 85% of the 
purchasing power of people in the labor force depending on the growth  
 
Besides this drop in replacement rates due to price indexation of wages used to calculate the 
reference wage, price indexation of pensions after retirement also plays a role in the 
moderation of pensions. Indexation on prices ensures a constant purchasing power to 
pensioners once retired. However, they no longer benefit from the effects of growth. Faster 
growth translates in a growing gap between pensions in pay and current salary. 
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The ratio between the average pension of all pensioners and the average salary roughly 
reproduces the range of changes in the ratio pensions / GDP (Figure 3). From 2010 to 2060, 
this ratio goes from 66% to a value of 48% (scenario A') and 57% (scenario C'). 
 
Beyond the pension / wage ratio, it is necessary to compare the situations of the working and 
retired people in their households, reporting the resources of each household the number of its 
members, and specifically to its number of consumer units. 
 
Pensioner households are smaller, following the departure of children. Taking into account 
the number of consumer units leads to a ratio of income well above the pension / wage ratio. 
In 2010 the pension / wage ratio was approximately 66% and the income ratio adjusted for 
household size was approximately 93%. Under the assumptions of growth, this ratio would 
increase by 2060 to a value between 67% and 80% (Figure 3). 
 
 
Figure 3 - Ratio between average pension and average salary 

 
 
Note: in scenario A', in 2060 , the average pension would represent 48 % of the average 
earned salary, while at the household level, income per consumer unit of a retired represent 
67% of that of an employed person. 
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Appendix: The Destinie microsimulation model 
 
The complexity of the French pension system is twofold. The first element is the coexistence 
of several different schemes, applying to private sector employees, public sector employees, 
self-employed people, and supplementary schemes that complement pensions for private 
sector employees. The second dimension of this complexity is the complexity of rules within 
each of these schemes. Figure 4 is particularly illustrative of this, showing the strong non-
linearities of the age/replacement rate relationship in the general regime and the way it has 
changed over time. With such complex rules, precise simulations of the impact of parametric 
reforms are almost impossible to do with aggregate or semi-aggregate models.  
 
For instance, even if we limit ourselves to the general regime, Figure 4 shows that we both 
need to know the full distribution of the number of years of contribution by people reaching 
the age of 60, and the dispersion of career profiles, necessary for a correct evaluation of the 
replacement rate. The first element can eventually be made available in a cell-based model 
projecting the cross-classification of individuals by age and number of years of contributions 
(see e.g. Aubert et al., 2011). But this would not provide any answer to the second problem. In 
such a context, there is a strong motivation to rely on microsimulation and this is the strategy 
that has been followed since the mid 1990s at INSEE with the building of the Destinie 
microsimulation model (Bardaji et al., 2003; Blanchet and Le Minez, 2009). The current 
version of the model that has been developed since 2005 (Blanchet et al., 2011) works in two 
steps. The first step consists in a projection of demographic characteristics -including family 
ties- and of labor market trajectories of a sample representative of the French population. This 
is done starting in 2009, which is the current base year for the model. The choice of this base 
year is due to the fact that most of the initial information used by the model currently comes 
from a survey conducted in 2009, the Enquête Patrimoine. The main advantage of this survey 
is that it provides us with full retrospective information on past labor market trajectories of 
individuals. Another major characteristic of this first component of the model is that it does 
not deal at all with pension issues. It even does more than that: it reconstructs or projects 
potential labor market trajectories beyond standard retirement ages, up to the conventional age 
of 70, based on year to year matrices of labor market transitions. The idea is to make available 
to the user a set of given potential labor market histories, whose interruptions through 
retirement will be simulated only on the second step. This second step of the simulation re-
reads the full biographies generated by the first module, and uses them to simulate the 
consequences of pension scenarios.  
 
The separation between the two steps means that it is possible to simulate the consequences of 
pension reforms on a population whose characteristics outside pensions are completely fixed. 
Such would not necessarily be the case in a model simulating demographics, labor market 
transitions and retirement in one single pass where interferences are difficult to avoid between 
stochastic drawings used to generate the different categories of events. This characteristic of 
the model allows ceteris paribus comparisons of reform/no reform scenarios that are not 
polluted by uninformative noise: the only source of imprecision in the comparison is the fact 
that the basic sample may stochastically under or over represent people more or less affected 
by the reform, but we avoid the uncertainty that would result from stochastic variations 
between two distinct “reform” and “no reform” samples. 
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Figure 4: Stylized incidence of successive reforms, for a person reaching the full rate after the 
minimum retirement age 
 

 
 
 

 


