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Abstract

Over the past decade, the sustainability of the pay-as-you-go pension schemes has become a
major concern for the Tunisian government, because of pension funds’ deteriorating finances.
These regimes are affected by a demographic change in the Tunisian population worsened by
the economic difficulties facing the country. Today, public authorities are aware that the
current pension system no longer meets efficiency requirements. It then becomes necessary
to examine the future of pension funds in the absence of reforms that are constantly being
delayed from year to year. This paper aims first at describing the financial equilibrium
parameters of the pay-as-you-go pension scheme and its interaction with the economic and
demographic spheres. Second, it tries to assess the evolution of the pension funds’ budget
deficit over the long term, if legislation is maintained unchanged.
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Introduction its financing is partly covered by the State
budget. In the absence of regulatory reforms
and in the face of critical demographic and
economic developments, there has been a
rapid increase in the budget deficits of the
two main pension funds for years: the CNSS

The Tunisian social security system has
been gradually built around two principles:
universality and financial equilibrium. The
system is managed by the public sector and
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and the CNRPS. As a result, the system faces
several challenges, including its ability to
meet its commitments to its policyholders
and ensure its financial balance.

This study aims, first, to describe the
current Tunisian pension systems while
focusing on the origin of the problems they
face. Then, it presents the evolution of the
financial situation of pension funds in the
case of unchanged legislation and without
the adoption of reforms by the government.
Finally, in the last part, it concludes and
makes recommendations.

Financial Equilibrium of The Pay-As-
You-Go Pension Scheme and Economic
and Demographic Developments: A
Literature Review

Theory of Financial Equilibrium in The
Pay-As-You-Go Pension Scheme

The intergenerational model developed by
Allais (1947), Samuelson (1958), Diamond
(1965) and Malinvaud (1987) is particularly
suitable to discuss the question of
redistributing pension funds between
different generations of individuals, known
as the pay-as-you-go pension scheme.

This model stipulates a transfer between
generations living at each period. In the pay-
as-you-go pension scheme, an agent born at
time t must pay T contribution on their
salary w;, when they are active at timet,
consumes c¢; and invests s; and receives
B;,1 as a retirement pension at time t +
land gains a return r on their investment
during period t. This scheme is as follows:

Active Agentyint : ¢t +s, =w,(1—T)

Retired Agentgyint:cfyy = Beyq + (1 + 1ey1)se
w,:: the salary of the employee a during period t

cf:: the consumption of the employee a during period t

s¢:: the investment amount of the employee a during period t
B;,1:: the pension received by the pensioner r in t+1

¢{,1: the pensioner's consumption r during period t+1

Thus, during period t + 1, employees who
were born at the beginning of period t + 1
and retirees who were born at the beginning
of period t and who will pass away at the

end of the period coexist together. The
pensions distributed to Nt retirees are
financed by contributions deduced from
Nt + 1 active workers.

Budget balance is such that: Ny X Byyq = Npyqy X T X Wiy

N;: The number of pensioners at t+1

N;,1: The number of active contributors at t+1

With N;,,=n X N, where n is population growth rate

Hence,B;y1 = (1 +n) X T X Wyyq

In case of economic growth x, we willhave B;,; = (1 + n 4+ x) X T X W4

Inspired by this model, Davanne &Pujol
(1997) developed a financial equation that
estimates the relationship between
demographic and economic variables under
the pay-as-you-go pension scheme. This

condition of financial equilibrium was taken
up and developed by Dupuis and El
Moudden (2002) and is then expressed in
such a way that the contributions received
are equal to the pensions paid.

This balance is written as follows:

TXxWXN=BXP

With:

T: pension contribution rate

W: average gross salary

P: number of pensioners

N: number of active contributors
B: pension benefits
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In such a system, the state deduces a pension contribution (T X W) from each active employee
during generation t and transfers a pension (B) to each retiree during generation t-1.

From the above, we deduce the two ratios
that define the financial equilibrium of the
pay-as-you-go pension scheme. These are:

(B/W): the recovery rate is the retirement
pension to the active population’s average
wage ratio. This ratio reflects a commitment
to retirees to keep their living standards
aligned with those of the working
population. This is the constraint that is
imposed on the regime.

(P/N): the ratio of economic dependence,
that expresses the number of pensioners to
be paid by contributors, is the constraint
imposed on this regime and brings about its
financial imbalances. Indeed, an increase in
this ratio leads to an increase in paid
pensions vis a vis contribution, if it is not
regulated by the other parameters of the
scheme.

The Impact of Demographic and
Economic Developments on The Financial
Equilibrium of Pension Schemes

To ensure lasting stability, pension schemes
should adapt their policies to economic
factors, such as inflation rates,
unemployment, interest rates and
demographic factors conditioning the
change in the characteristics of the covered
population covered. Thus, pension schemes
are affected by the environment in which
they operate and the financial balance of
their funds is closely linked to the country's
demographic trends (Silva et al. (2004)).

Doublet (1953) describes social security as
an institution that redistributes income
between several categories of the
population. This institution depends on the
economic situation but also on demographic
figures and trends.

Demographic trends and pension
schemes

Fleurbaey and Michel (1992) consider that
the pay-as-you-go pension regime works
through an implicit contract between
generations: an active person contributes
today to finance a retiree’s pension while

waiting to receive a retirement pension that
will be financed by tomorrow's working
people. They argue that this financing
method makes the pension scheme
vulnerable to any change in the popolation’s
demographic structure.

Masson (2002) considers that the pay-as-
you-go scheme allows for the transfer of
income between generations under the
guarantee of the State. Intergenerational
imbalance is a major consequence of the
population ageing in most countries. The
State must then be able to honor its pension
commitments while protecting the rights
acquired for current generations and
without harming future generations and
thus creating an  intergenerational
imbalance. Butare (2006) argues that the
burden of ageing will pose a major financial
problem for pension schemes in almost all
countries, if the different parameters are
maintained as they are. However, some
authors admit that ageing will only be a
major problem if rapidly ageing societies
fail to control the overall social dependence
rate.

To study the effect of this demographic
trend on the balance of the pay-as-you-go
pension scheme, it is necessary to take into
account the demographic dependency ratio.
This latter represents the ratio between
over 60 years of age population and
working age population. It makes it possible
to measure the burden that retired people
represent on the likely working age people.
Verniere (2003) states that a
disproportionate evolution of these two
categories could alter the balance of pension
schemes managed by the pay-as-you-go
regime both in terms of pensions
(expenditure) and contributions (income).

Blanchet & Kessler (1990) argue that a
decline in birth rate reduces the proportion
of working age population. Such a trend
would have a negative impact on the growth
of the contribution base and therefore on
the amount of revenues. At the same time,
an increase in life expectancy at birth
increases the proportion of the population
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aged "over 60" and thus increases the
amount of pensions paid to retirees and
therefore expenditure.

Economic Developments and Pension
Schemes

The financial equilibrium of the pay-as-you-
go pension scheme is sensitive to both
demographic changes and economic cycles.
According to Teulade (2000), economic
growth is an essential vector for the stability
and sustainability of public pension
schemes. A high level of production
increases the number of contributors and
thus increases the volume of contributions.
Hoskins (2002) states that a difficult labor
market situation or reduced contribution
rates is as worrying as population ageing
because these two factors directly affect
publicly-funded pension schemes.

Indeed, pension schemes are closely linked
to economic trends. There are three
parameters that affect the balance of these
schemes. On the one hand, there is the
unemployment rate, which determines the
current number of contributors. On the
other hand, there is the production growth
rate, which, in the event of an increase,
generates an excess that can ultimately be
allocated to retirees. Finally, economic
fluctuations may affect the balance of
pensions in the events of expansion or
recessions.

The following section describes the
financial situation of the Tunisian pension
funds and the difficult economic context
that affects financing these pension plans.

The Tunisian Pension Schemes and
Financial Imbalance

The Tunisian pension scheme is based on
the Bismarckian principle, offering a
compulsory, professional and contributory
pay-as-you-go scheme.

Changing demographic structures and
economic trends have systematically
affected the demographic outreach of
pension schemes and the financial base of
social security funds.

In the following, we will first describe the
demographic and financial structures of the
two main Tunisian pension funds, CNSS and
CNRPS, and then present the characteristics
of all the parameters taken into account in
determining the financial balance of these
funds. The last section will be devoted to
modelling forecasts to study the evolution
of the financial situation of pension funds
over the 2015 to 2050 period.

The organization of the pension system in
Tunisia

Under the Tunisian pension system, the
legislator has established several pension
schemes. A main distinction is made
according to the category of the active
population, by referring to the sector to
which they belong, namely, the public and
private sectors. Within the same sector,
other distinctions are made on the basis of
the  nature of activity  pursued
(employee/non-employee,
agricultural/non-agricultural...). The table
below presents a general view of the
number of Tunisian insured population
(active and retired) covered by each
pension scheme, the CNSS and CNRPS.

Table 1: Distribution of The Population Covered by The CNRPS Pension Scheme

Pension Active Pensioners
Plan 2015 2016 2017 2015 2016 2017
Number of 763 724 779742 | 782 304 325640 | 342 605 358
affiliates 973

Source: CNRPS Annual Reports 2015, 2016, 2017
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Table 2: Distribution of The Population Covered by The CNSS Pension Scheme

Pension Plan Active Pensioners
2014 2015 2016 2014 2015 2016
Number of 2280 2229 637 663 | 665178 | 727 802
affiliates 2213 372 114
734
Source: CNSS Statistical Yearbooks 2015, 2016, 2017
The above figures show the differences in This latter uses working people’s
the number of working people and contributions to fund pensions for retirees.
pensioners across the two pension schemes. The system undertakes to pay a pension ata

level determined in advance according to a
calculation method adopted by the scheme
to which the pensioner belongs. On the
other hand, the current terms and
conditions of contributions and pensions
vary significantly from one plan to another.

In order to better understand the origin of
the financial imbalance facing pension
funds, it would be necessary to first present
the operating mechanism of the Tunisian
pension system as well as the demographic
and economic developments that have

characterized it over the past decade. Financing of public sector pension plans:
Functioning and Characteristics of Pension contributions are obtained by
Pension Plans multiplying the contribution rate by the

contribution base, while public pension

These are defined pension plans with benefits are defined as follows:

annuities under the pay-as-you-go regime.

Pension (Pi)= Pension Rate x Reference Salary

The reference salary SR, corresponds to remuneration for the highest position held
the last remuneration for which for at least two years.

contributions were made to CNRPS for a ) 5 o
period of three years or more or the Pension rate (T) = }j-; 0j Nj (capped at

90% / 40 years of service) such that:
Nj (service period) N1=10; N2=10; N3= (N-(N1+N2))
0j (annuity rate) 01=2%; 02=3%; 03=2%

Financing of pension plans in the private scheme. In the following, we will present in
sector detail the main parameters included in the
calculation of pensions for the Non-
Agricultural Waged Scheme and the Non-
Agricultural Self-employed Scheme. The
pension conditions for the other plans will
be summarized in Table II.

Pension contributions are obtained by
multiplying the contribution rate by the
contribution base, while the calculation
rules and conditions to access to retirement
pensions in the private sector vary
according to the contributory pension RSNA plan parameters

P = Reference salary x Pension rate = Sk x Tp

With Tp capped at 80%; 0 <N1 <= 10 years;

with: Sg = Zi=h=10 inf(Sil - exSMIG)Xpi N2 > 10 years and N= N1+N2

Tp=N14% +Nz22%
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pi= discount coefficients indexed to the
inflation rate and communicated annually
by the Ministry of Social Affairs.

N (total contribution period) =N1+N2;
Ci
EPL' =
SF;

EP;: number of points in year i

SF;: purchase value of the point in year (i), it
is the reference salary

EP =
T

The annual pension to be provided by the
supplementary scheme is expressed as
follows:

PS = EPp X VSy

ML EP;

The parameters of the RSNA supplementary
plan:

The number of points for year i is obtained
as follows:

(2

The number of points obtained during all
contribution years to the supplementary
plan is expressed as follows:

(3)

(4)

VSy: service value of the point determined at retirement

The parameters of the RINA Regime

P = Calculation Base x Pension Rate

Calculation base= Average multiplier of the
SMIG (minimum wage) over the entire
affiliation period multiplied by the SMIG in
effect at retirement.

Pension rate = 10 x 3% + (N-10) x 2%
(capped at 80%)

¥E_, Bknk

Mean Multiplier Coefficient CMM = =55
Yk=11k

nk = number of quarters achieved in class k

Bk = coefficient of class k
C= number of classes, with C of [1;10]

The Parameters of The Other CNSS-
Managed Pension Plans

The calculation and granting of retirement
pensions for pensioners affiliated to the
other CNSS pension schemes are subject to
various parameters summarized in the
Following table :
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Table III: Pensions for Plans Managed by the CNSS

Retirement
Parameters Legal Regulation CNSS Pension Plan
60 RSA - RSAA - RTFR
Age of Retirement A
65 years RTN - RTTE - RTC - RACI
Minimum Period of
service
10 years All Retirement Plans

Calculation Base

Average salary of the last 3 or 5 years, capped at
2 SMAG (minimum agricultural wage)

Average salary of the last 3 or 5 years, capped at 6
SMAG

Average career income, weighted on income class
coefficients

2/3 of SMIG or SMAG for the first 10 years and 1
SMIG or SMAG above 10 years

Average career income, weighted on income class
coefficients

RSA

RSAA

RTN- RTTE

RTFR - RTC

RACI

Annuity rate

4 % per year for the first 10 years and then 2 %
per year

3 % per year for the first 10 years and then 2 %
per year

30 % of SMAG or SMIG for the first 10 years, then
2% per year

200 TND for the first 10 years, then 2 % per year
of average income

RSA - RSAA
RTN/RTTE

RTFR/RTC

RACI

Maximum rate 809% | All Retirement Plans
Minimum Pension 40% SMAG RSA -RSAA

30% SMAG RTN

50% SMIG RTTE

30%SMIG RTFR - RTC

200 TND RACI

Indexation on SMAG RSA - RSAA

Revaluation of Pension

Indexation on SMIG & SMAG
Indexation on SMIG

RTN- RTTE- RTFR - RTC

RACI

Source: Official Journal of the Tunisian Republic.

The above table shows that contribution
rates and pension calculation rules differ

maintaining acceptab
after retirement.

from one plan to another. These rules take
into account the vulnerability of members of

certain plans and the

importance of

le living standards
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The Demographic and  Financial
Structures of Tunisian Pension Systems

The evolution of the Tunisian population
and economic and structural changes
systematically affect the demographic
commitments of pension systems and,
consequently, the financial situation of
social security funds (Ben Brahem 2004).
Demographic changes in the Tunisian
population have mainly resulted in a
simultaneous improvement in the Synthetic
Fertility Index, which rose from 3.27 in
1992 to 2.20 in 2012 and in life expectancy
reaching 74 years in 2012. These changes
led to an ageing population characterized by
a continuous increase in the share of the
population aged 60 and over and a decrease
in the share of working age population.
Economic indicators have witnessed a
slowdown in growth over the past few years
from 6.23% in 2007 to 2.5% in 2014, an
increase in unemployment rate to 15.2% in

L~

2014 and an expansion of the informal
sector.

These  demographic and economic
developments have had a significant impact
on the demographic and financial
commitments of Tunisian pension systems
(Mzid 2010, Houssi 2004). It would then be
necessary to study successively the current
situation of public and private pension
funds.

The Demographic and Financial Situation
of the CNRPS Public Plan:

There has been a disproportionate
evolution of public sector workers and
retirees in recent years, resulting in a rapid
increase in the demographic ratio, which
expresses the proportion of working people
contributing to pensioners. The graph
below shows the evolution of the
demographic ratio in the public sector over
the 2003-2013 period.

2000 2010

2013

2015 2016

Year

Fig.1: Evolution of the demographic ratio of CNRPS affiliates between 2000 and 2016

Source: CNRPS annual reports 2000-2016

The curve representing the demographic
ratio for the CNRPS shows a continuous
decrease over the 2000-2016 period.

Several socio-economic and demographic
factors may explain this trend. We can
mention improvement in life expectancy,
the massive exit of retirees over the past ten
years, as well as the decline in recruitment
rates in the public sector.

The decrease of the demographic ratio has
led to a significant imbalance between
expenditures and resources of the CNRPS
plan, which has created enormous financial
difficulties for the pension fund. The
finances of CNRPS result from the annual
contributions (income) on the one hand and
the pensions paid (expenditure) on the
other. The graph below shows the evolution
of CNRPS finances over the 2006-
2016.period.
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-400000

Fig.2: The evolution of CNRPS direct earnings between 2006 and 2016 (in MD)

Source: CNPRS statistics yearbooks

The graph above shows that the last ten
years have been marked by a collapse in the
finances of CNRPS due to the growing
imbalance between pensions paid to
pensioners (expenditure) and working
population’s contributions (income) even
before 2006. The figures show that the
CNRPS fund’s expenditures have increased
at a faster rate than its revenues over the
past decade, the financial balance could not
be restored and the financial situation has
become alarming over the years reaching a
deficit of -271,921 MD in 2016.

The Demographic and Financial Situation
of Pension Plans in Private Sector

Similar to the public sector, the
demographic changes in the Tunisian
population have led to changes in the
demographic and financial commitments of
private pension schemes. The graph below
shows the evolution of the demographic
ratio in the private sector, on the one hand,
for all pension plans combined and, on the
other hand, for the RSNA non-agricultural
employees’ scheme.

[ T R |

[y

2006 2007 2008 2009

Number of contributors per

pensioner

2011 2012 2013 2014 2015 2016

s Ensemble des régimes »RSNA

Fig. 3: Evolution of the CNSS demographic ratio for the 2006-2016 period

Source: CNSS Statistics Yearbook

The graph shows that there is a sharp
decrease in the demographic ratio due to a
disproportionate growth of working people
and retirees in the private sector. This
decrease resulted in a significant imbalance
between expenditures and revenues of the
RSNA plan, leading to financial difficulties

for the pension fund. The graph below
shows the evolution of CNSS earnings over
the 2006-2016 period.
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Fig.4: Evolution of CNSS earnings over the 2006-2016 period in MD

Source: CNSS Finance Department

The figures show that the CNSS has a
chronic and structural deficit in the pension
branch due to the aggravated mismatch
between revenues and expenditure. It is the
retirement pensions that represent the
source of the CNSS financial imbalance.
Moreover, pensions increased from 854,600
MD in 2006 to 2,620,300 MD in 2016, an
increase of 300% in ten years.

The increase in expenses is weighing
increasingly on the fund’s balanced budget
and has caused a financial deficit that is
beginning to grow at an alarming rate. On
the other hand, CNSS revenues have not
increased in proportion to the increase in
paid pensions. The analysis of the current
Tunisian pension system has enabled us to
observe many difficulties facing the pension
systems. The country is facing an ageing
population and economic difficulties that
are causing a deep change in the budgetary
balances of pension funds and that require
tangibly reforming social security policies.
However, to date, no parametric reforms
have been considered by the government.
Accordingly, our study includes a modeling
of forecasts, aimed at studying the evolution
of the financial situation and the budgetary
balance of pension systems over the 2015 to
2050 period, in the event of unchanged
pension legislation.

The Evolution of The Financial Situation
of Pension Funds in The Event of
Unchanged Legislation: Forecasts 2015-
2050

Over the past decade, the sustainability of
these pay-as-you-go pension plans has
become a major concern for the Tunisian
government, following the corrosion of the
financial situation of the two pension funds,
CNSS and CNRPS. As seen in the previous
section, these schemes are affected by
budgetary problems related mainly to
adverse economic indicators, namely high
unemployment, low wage growth and high
price inflation. These economic indicators
are worsened by a demographic change in
the Tunisian population resulting in a
decrease in fertility and an increase in life
expectancy, leading to a distortion in the age
pyramid and a decrease in the demographic
ratio.

In what follows, we will highlight the
worsening of the budget deficit in the
coming decades, if unchanged legislation is
maintained and parametric and structural
reforms are not implemented. To this end,
an in-depth modelling that takes into
account the interaction between
demographics, the economy and pension
systems is seen fit. The performance of
actuarial simulations requires a tool that
supports actuarial calculations that project
future flows of contributions and pensions
and determine the evolution of the financial
situation of pension funds, as well as the
average pension level and the equilibrium
contribution rate.
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Model and Data

The model and data included in this study
cover demographic and economic trends as
well as the operating techniques of the CNSS
and CNRPS funds.The PROST software
developed by the World Bank and used for
pension forecasts will be used to examine
the evolution of the financial situation of
pension funds over the 2015-2050
period.Based on data from the National
Institute of Statistics (NIS) on contributors
and retirees and taking into account the
different demographic and economic
parameters used for the actuarial valuation
of pension plans, as well as the recent
financial situations for the two CNSS and

CNRPS funds, an attempt was made to
consider a forecast made only on the two
main Tunisian pension plans, namely the
RSNA private sector plan and the general
public sector plan CNRPS. These are are
considered to be the two most
representative plans for the Tunisian
working population.

Demographic Parameters

Population forecasts and the different
demographic and economic assumptions
considered in the reform scenarios are
provided by the INS and the ILO and
presented below.

TABLEAU III: DEMOGRAPHIC DATA USED FOR THE ACTUARIAL VALUATION OF PENSION REGIMES

Life Expectancy Synthetic Population
Fertility Index growth rate
2016 2060 2016 2060
Male | Female | Global | Male | Female | Global
74,5 78,1 75,4 79,9 82,6 81,3 2,21 2,31 0,65%
INS Demographic Data & BIT- ILO-POP Model- Demographic Forecasts
In addition to demographic forecasts made population and pensioners. The

on the overall population, the actuarial
valuation of pension plans takes into
account long-term forecasts of the active

assumptions used are summarized in the
table below.

TABLE IV: A Summary of The Data on Contributors and Pensions Included in The
Actuarial Valuation of The Pension Plans

Demographic Indicator 2016 2060
The Population | 0-5 years 10,06% 7,2%
categories by age 6-15 years 16,17% 14,2%

16-60 years 60,53% 53,5%

Over 60 years 13,22% 25,1%
Activity rate Males 73,82% 73,3%

Females 26,18% 37%
Active population growth rate 1,19% 0,26%
Unemployment rate 15,5% 10,5%
Number of | RSNA 1159 698 1893 856*
contributors CNRPS 779 742 964 258*
Number of | RSNA 436 375 1667 407*
pensioners CNRPS 342 605 657 643*
Demographic RSNA 2,65 1,29
dependency rate
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CNRPS

2,27 1,59

INS Demographic Data & BIT- ILO-POP Model- Demographic Forecasts

Economic Parameters

The economic assumptions used in the
reform simulation scenarios mainly relate

to employment and wage policy, as well as
GDP and inflation. The table below
summarizes the main assumptions used in
the study of the future of pension funds.

Table V: A Summary of The Macroeconomic Data Used in The Actuarial

Valuation of Pension Plans

Economic Indicator Hypothesis
GDP growth 3,66%°
Inflation rate 4.,96%5
CNSS salaries | Tst: (1+ TGDP) / (1+ TD)-1 2,89%
evolution rate Tsn: (1+ TGDP) * (1+ Tinflation)-1 | 7,99%
CNRPS’  salaries | Tst: (1+ TPIB) / (1+ TD)-1 2.97%
evolution rate Tsn: (1+ TSR) * (1+ Tinflation)-1 8,09%
SMIG evolution rate 4%

BIT- ILO-POP Model - Demographic Forecasts

These data have been compiled from
research carried out by the International
Labor Office (ILO). The long-term
macroeconomic forecasts refer to GDP
growth modelling that takes into account
labor productivity, change rate in the labor
force in the public and private sectors and
available capital.

In addition to demographic and economic
data, other data on the operating
parameters of pension funds (CNSS and
CNRPS) are taken into account in the study
of the future development of pension funds,

Average ol the last 20 yvears:4,11%

Average of the last 20 vears: 3, 84%

in particular, wage increase rate, change
rate in the minimum wage and inflation
rate.

The table below describes the data used in
the simulations of the operating
characteristics of the CNSS and CNRPS
pension funds, namely, pension revaluation
rate, rate return on reserves and the annual
covered population growth rate. These
characteristics have a significant impact on
the evolution of the pension funds’ financial
situation.

7 TD: annual average demographic evolution rate stands at 0,67% for the CNRPS and at 0,75% for the CNSS.

2

Average of the last 20 years:4,20%
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TABLE VI: Hypothesis of The Functioning of CNRPS Pension Plan
CNRPS functioning criteria Retained hypotheses
Recovery rate 100%

Return on reserves rate

Pension revaluation rate

Nominal salary rate

Contribution recovery rate

100,0%

Annual covered population growth
projection

rate
5% in 2030 and then constant

Source: Center of Research and Social Studies CRES Tunisia- PROST Model

TABLE VII: Hypothesis of The Fu

nctioning of CNSS Pension Plan

CNSS functioning criteria

Retained hypotheses

Projection of Recover rate

95% in 2025 then constant

Return on reserves nominal rate

2,04%

Pension revaluation rate

SMIG evolution rate

Contributions recovery rate

97,1%

Annual covered population growth rate

0,75%

In what follows, we will formulate the
hypotheses to be tested by our model
referring to the above empirical research
(section one) and using the different sets of
data reported above.

The hypotheses
As explained above, the financial
equilibrium of pension funds depends

mainly on demographic and economic
factors.

Demographic Factors

According to the above-reviewed empirical
research, population ageing, reflected in a
decrease in the demographic ratio, will lead
to a greater increase in expenditure than in
revenues for pension funds, which will lead
to a widening of their financial deficit. The
first hypothesis of our study can then be
formulated as follows:

H1: The demographic ageing of the
Tunisian population, along with an

increase in the dependency ratio, will
increase the budget deficit of pension
funds in the coming years.

Economic Factors

The literatures suggest that economic
slowdown, reflected in a high
unemployment rate among the working-age
population, has a negative impact on the
financial situation of pension funds. The
second hypothesis of this study can then be
formulated as follows:

H2: Economic slowdown along with high
unemployment will increase the deficit
of Tunisian pension funds in the coming
years

The PROST software developed by the
World Bank and used for pension forecasts
will be used to examine the evolution of the
financial situation of pension funds over the
2015-2050 period and to check our
hypotheses.
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The Results

The results of our forecasts are presented
year by year over the 2015-2050 period and
are detailing the net financial earnings of
the pension plan in MD and as a % of GDP.

The forecasts have been prepared taking
into account the legislation in force and the
demographic and economic data mentioned
above. In the following, we will present the

results of forecasts of cash flows and the
equilibrium contribution rate for the two
pension plans "CNRPS" and "RSNA". These
forecasts cover the 2015-2050 period in the
case of unchanged legal legislation.

The evolution of pension fund cash flows

The financial situation of the funds is
expressed by the net income after deduction
of expenses:

Net income = Revenues - expenses = (contributions paid by contributors + investment

returns)

(Pensions paid to pensioners + management fees)

Taking into account management fees,
payroll and income generated by reserves, it
can be seen that the financial deficit of
pension funds continues to grow over the

years. The graph below describes the
evolution of the financial deficit over the
next 35 years, in the case of unchanged
legislation.

Net Earnings in MD

0

2015 2020 2025 2030

-20000

-40000

-60000

040 2045 2050

Fig. 5: Evolution of the financial deficit of the RSNA under unchanged legislation

Source: Center of Research and Social Studies CRES Tunisia- PROST Model

Net Earnings in MD

0

2015 2020
-10000

-20000
-30000
-40000

-50000

2035 2040 2045 2050

Fig. 6: Evolution of the financial deficit of the CNRPS under unchanged legislation

Source: Center of Research and Social Studies CRES Tunisia- PROST Model

The graph shows that the pension funds will
be in deficit and will decrease from 456.8
billion to 42,332.6 billion for the RSNA

scheme and from 384.7 billion to 47,297.6
billion for the CNRPS scheme.

The results of forecasting the different
pension plan parameters if unchanged
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legislation is maintained are summarized in
the table below.

TABLE VIII: Evolution of The Parameters of The RSNA Plan Under an Unchanged
Retirement Legislation

Year Net Earnings in MD Net earnings in GDP % Deficit Evolution rate
2015 -456,8 -0,50% -

2020 -1070,6 -0,77% 134,37%

2025 -2 065,9 -0,88% 92,97%

2030 -4 020,7 -1,30% 94,62%

2035 -7 746,5 -1,41% 92,67%

2040 -14 666,1 -1,69% 89,33%

2045 -26 142,2 -2,27% 78,25%

2050 -42 332,6 -2,41% 61,93%

Source: Center of Research and Social Studies CRES Tunisia- PROST Model

TABLE IX: Evolution of The Parameters of The CNRPS Plan Under an Unchanged

Retirement Legislation

Year Net Earnings in MD Net earnings in GDP % Deficit Evolution rate
2015 -384,7 -0,40%

2020 -1419,8 -1,02% 269,07%

2025 -3474,6 -1,63% 144,72%

2030 -6 990,6 -2,15% 101,19%

2035 -12 350,2 -2,50% 76,67 %

2040 -20 006,0 -2,65% 61,99%

2045 -30841,4 -2,68% 54,16%

2050 -47 297,6 -2,69% 53,36%

Source: Center of Research and Social Studies CRES Tunisia- PROST Model

The above-mentioned figures highlight the
sudden and deep deterioration of the
financial situation of Tunisian pension
funds. Pension funds will no longer achieve
financial equilibrium in the face of adverse
demographic and economic developments.
If legislation remains unchanged, pension
funds will no longer be able to honor their
commitments to affiliates.

In fact, the exponential growth of the
pension fund's financial deficit can be
explained by a high unemployment rate and
increasingly delayed access to the private
and public labor market. As a result, there
will be a decline in years of contributions
and a decrease in the number of active

employees proportionally to the number of
pensioners.

Hence the importance of the reform
concerning the statutory retirement age, the
method of calculating retirement pensions
and the contribution rates.

Conclusion

For years, economic and demographic
changes around the world have placed
pension systems under severe stress. The
slowdown in the pace of economic growth,
combined with an ageing population and an
increase in life expectancy, have profoundly
weakened the balance of these regimes.
These economic and demographic trends
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are strongly present in the Tunisian context
and have led to a sharp decrease in the
active population, an increase in the number
of retirees and long retirement years.

The study of the financial situation of
pension funds in Tunisia in the coming
years has shown that the budgetary
imbalance will worsen if legislation is
maintained unchanged and in the presence
of unfavorable demographic and economic
developments. Indeed, the financial
equilibrium of the pay-as-you-go pension
system is sensitive both to demographic
changes and to economic trends.

On the one hand, demographic changes in
Tunisia will bear on the ageing process in
the country. This will lead to an increase in
the proportion of elderly people (60 years
and over). In most countries, this ageing
trend will lead to an increasing dependence
of an increasing number of elderly people
on a population where the number of young
people is constantly decreasing. Such
dependency will alter the balance of
Tunisian pension systems, managed on a
pay-as-you-go basis.

On the other hand, the future of pension
systems is closely linked to economic
indicators, in particular the unemployment
rate and the economic growth rate. The
study showed that an economic slowdown
along with high unemployment will
increase the financial imbalance of pension
funds in the coming years. This financial
imbalance, which continues to grow year
over year, requires urgent government
intervention to reduce the budget deficit
and ensure the sustainability of the
schemes. Several types of parametric and
structural reforms may be considered by
Tunisian authorities to reduce these budget
deficits while taking into account the
specificity of the country's social, economic
and demographic parameters.
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GLOSSARY

CNSS : National Social Security Fund

CNRPS : National Fund for Retirement and
Social Plan

RSNA : Non-Agricultural Employee Plan
RC : Complementary retirement Plan

RACI : Artists, Creators and Intellectuals
Scheme

RTRL : Limited Income Worker’s Plan
RSAA : Agricultural Workers Improved Plan
RSA : Agricultural Workers Scheme
RTTE : Foreign Tunisian Workers Plan
RTNS : Independant workers Plan

SMIG : Guaranteed
Interprofessional Salary

Minimum

SMAG : Guaranteed Minimum Agricultural
Salary

BIT : International Labor Office
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