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Chapter 6
Labour Force Participation and Unemployment
Projections, 1997-20235

6.1. Introduction

One of the core requirements of the actuarial projection of national social insurance
schemes is to forecast future employment, unemployment and covered worker rates
by estimating the supply of and demand for labour force. Theses are fundamental
variables utilised in the projections. Demographic and social characteristics of the
population determine the supply of workers, while national economic conditions,
mainly, determine the demand side. Clearly, unemployment is the result of an

imbalance between the supply and demand of the labour force.

Accelerated population growth is one of the major causes of increasing
unemployment in many developing countries, particularly when the economy 1is not
capable of providing job opportunities for new entrants to the labour market. It may
also be a result of recession, when the level of gross national product (GNP) declines

or is not growing fast enough. The problem is more severe when the slow growth of

labour demand is combined with a rapidly growing labour supply.

Lower labour force participation rates (LFPRs) for young age groups could burden
social security systems by decreasing the number of contributors, which may be
linked to the problem of unemployment. Also the declining participation of older age

groups may be reflected in the number of social insurance benefit recipients (either

because of an increase in unemployment insurance or in early retirement rates).

As in other developing countries, Egypt’s measured LFPRs are traditionally low with
a growing chronic imbalance between the supply of and demand for labour. The
problem is mainly attributed to rapid population growth, which adds to the supply of
labour at a much faster rate than could be effectively absorbed in employment'. This
chapter aims to investigate the structure, characteristics and trends of the labour force,

employment and unemployment in Egypt over 1976-97. It aims also to quantify these

factors for use in the actuarial projection of the ESSPS.

! Many studies about the labour force in Egypt have been carried out and these include, Wahba, 1983;
Nagi, 1988; ElAshry, 1991; Soliman, 1995; Kenawi, 1996; ILO, 2000; Scholz W. et. el., 2000.

224



6.2. Labour Supply

Labour supply is determined by the size and structure of the population, and more
precisely by the maximum number of potentially active persons. The labour force in a
country, by defimition, comprises all persons who are either employed or actively

seeking employment, but the bulk concentrates in the age groups 25-54% The sources
of labour force changes are the population component’, the age-structure component
and the age-specific participation rate component®. Changes in the age-structure of
the labour force reflect variations in the age of entry into the labour force and in the
age at retirement, or involuntary withdrawal into inactive status. Changes in the age-

structure of the population 1n Egypt have had a very small effect on the total labour

force of both sexes (Soliman, 1995).

6.2.1. Labour Force Structure
Over 1900-60, the total labour force more than doubled with an annual growth of

1.5%. Over 1960-96, the annual growth rate increased to 3.0%, because of growth
rates of new entrants to the labour market over the 1970s and the 1980s°. These high
growth rates of labour force expansion were mainly attributed to population growth,
which overshadowed the negative effects of participation in economic activities
during 1970-95 (Soliman, 1995). ILO (1997) projects that the growth rate of labour
supply will decrease by 0.05% per annum from the 3% rate in 1997, and ultimately
reach 2% by 2025, which seems consistent with the changes in the population

structure.

The total crude activity rate (CAR)® has grown by 0.5% per annum over 1970-96,
with a minimum of 25.8% in 1982, a maximum of 32% in 1989, and 29% in 1996,
The male CAR over 1970-96 decreased from 46% in 1970 to 44% in the 1990s, at an
annual rate of 0.2%. The female CAR improved dramatically from 3.9% in the 1970s
to 13.5% in the 1990s at an annual growth of 4.9%. However, it is still very low

compared with some other countries, because a large proportion of females is

excluded from the labour force to be homemakers. The changes in the total labour

* The potentially active population comprises all persons, male and female, between the ages 12 to 15
. and 65 to 70 or even outside this range.

* This is determined by the demographic factors such as fertility, mortality, migration and urbanisation.
4 This indicates the rate of participation in the economic activities.

* The labour force increased from 8.2 million in 1970 to 17.7 million in 1996.

® This is the ratio of the labour force to the total population.

7 This implies a heavy demographic dependency burden.
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force and the male labour force at the national level are similar due to the

8

predominance of males in the labour force™ as shown in Figure 6.1 and Table 5.1 of

Appendix 5.

Figure 6.1. % Males and Females Labour Force over 1970-96
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The overall level of LFPR at the national level was relatively stable over 1970-96
(47% in the 1970s and 52% in the 1990s). The male proportion of the total labour
force has declined from 93% in the 1970s to 78% in the 1990s and the male LFPR has
also declined’ from 85.3% to 77.6% at an annual rate of 0.36% over the same period.
The main reason for this decrease was, among many other reasons, the emigration of
men to work in the oil rich Arab Gulf countries!® for a much better salaries, leaving

more job opportunities for females.

The female proportion of total labour force increased from 7.6% in the 1970s to
21.7% in 1997, at an annual growth rate of 3.6%''. The female LFPR increased from
6.8% in 1970 to 23% in 1997 at an annual growth rate of 4.3%'* with the highest
growth recorded in the 1980s. This rate started to slow again in the 1990s, and the

® This is the case in most developing countries.
° The male labour force has increased from 7.6 million in 1970 to 13.8 million in 1997 at an annual
%rowth rate of 2.2%.

° Egyptians working abroad constitute a large component of the labour force. Unofficial estimates put
their number close to three million.

' The female labour force increased from 0.62 million in 1970 to 3.76 million in 1997 (an annual
growth of 6.4%) which implies 6 times more than that in 1970 compared with less than double for
males over the same period.

'2 The ILO (1996) indicates that the female participation rate has increased by 0.5% per year, whereas
the male participation has declined by 0.43% per year over 1975-96.
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annual rate was 2% over 1986-96. Although the female participation is still low, it is
growing and there is a gradual shift in the general participation profile in favour of

females, a trend which is expected to continue in the future,

6.2. 2. Age-Specific Activity Rates, 1976-96

The LFPRs in Egypt are, in general, similar to the universal patterns as shown in
Figure 6.2"° and Table 5.1 of Appendix 5. They start at low levels in the age group
under 20 and increase rapidly until ages 20-24 when all students finish their education
and training. They peak at the age group 30-34 and remain stable at a high level until
age 55'%, At age 50 they start to decline gradually and rapidly after age 55 due to the

increasing chances of death and voluntary or enforced retirement.

Figure 6.2: LFPRs of Males and Females over 1976-96.
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Over 1970-96, falling activity rates had a negative effect on the total and male labour
force, and it was only the activity rates of females which were increasing'. The
relative share of participation in the younger (15-29) and in the older (55+) age groups
also decreased. Over 1976-96, male LFPRs were decreasing significantly at these

ages and remained almost stable in the intermediate age groups. Female participation

B Those who actually participate or want to participate are usually measured in (regular) labour market
surveys to calculate the so-called labour market participation rates.

" The age groups between 30 and 55 are most liable to determine the size of the total number of

persons with credits in pension systems, rather than the size of the employed population close to the
retirement age bracket alone (Scholz W. et. el., 2000).

'* The increase in female participation did not offset the decrease in male participation because of its
small base.
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was increasing in all age groups except 15-29 and 60+'® where they were decreasing,
which is a phenomenon for both sexes'’. The maximum female participation was in
the age group 30-34 (7.8% in 1976 and 18.3% 1n 1996). Female participation trends
experienced over 1976-96'° are expected to be reflected in the structure of future
labour force. A complex set of economic, social, cultural, and possibly demographic
factors influence the decision to participate in the labour force. The influence of these
factors is different for various age groups and sexes, which creates variation in the

LFPRs and the direction of their changes over time.

6.2.3. Factors Affecting Labour Force Participation

The most important factors affecting activity rates, in general, are female participation
rates, the proportion of young adults in higher education, rates of long term sickness,
rates of early and late retirement (Khorasanee, 2000). There are also some other
factors which affect the growth of labour supply and activity rates, such as the state of

the economy, the availability and level of retirement benefits, the general trend in

attitudes towards work, leisure, and retirement.

The educational status of the population'” is one of the most important social
characteristics affecting levels and patterns of participation in the labour force
particularly in the age groups 15-29. Although Egypt has implemented various
educational programs, the current one does not match the needs of the labour market.
The education system is characterised as “detached from the needs of the local labour

market and training programs are ineffective and lack planning and private sector
participation” (Kenawi, 1996).

Another factor is labour force emigration, which is attracting young people, especially

males, and this changes the age pattern of the labour force. The expansion of

education is decreasing child labour and lower participation of the older age groups®

is mainly attributed to retirement as a result of social security expansion, increasing

'6 It is expected to decline further in the future reflecting the underlying trend of the retirement pattern.
'" In recent decades, female LFPRs have been increasing in most countries, whereas the rates of older
male workers have dropped (Scholz W, et. el., 2000).

% Increases in the LFPRs of the relatively young cohorts of women in 1976 and 1986 are likely to
result in increased participation during the reminder of their working lifetimes.

“Egypt committed itself to a continuing strategy of extending free education from primary school until
university, which has allowed young people to delay entry into the labour market.

% The decline of LFPR of elder males and females is a crucial factor, as it will increase the number of
social insurance benefit recipients.
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pensions and also health problems that lead to incapacity to work. Increasing early

retirement was facilitated by the government’s encouragement to ease pressure on the

labour market and increased personal savings.

6.2.3.1. Factors Affecting Female and Male Participation Rates

Demographic and socio-economic developments, such as marital status, the presence
of children in the family, the presence of a disabling condition and changes in society
with regard to the rights and responsibilities of women have different effects on male
and female participation rates. The considerable differences between male and female
participation in Egypt 1s caused by factors such as cultural and religious barriers,

traditions and social customs that consider woman as economically dependent?'.

Hence women are not often required to be economically active.

The decline in male activity over 1976-96 has been affected, mainly, by the decline in
young male participation due to enrolment in education and male labour force
emigration. Emigration of males to seek work abroad during 1976-96 put less
pressure on demand for jobs at home which contributed to the increase in female
participation. The increase in female participation is due to a decrease in female
homemakers?, an expansion in female education, a decrease in the percentage of
women marrying at very early ages, a decrease in fertility rates, and the opening up of

more employment opportunities to replace male emigration.

Female educational standards are improving and expanding faster than that of males,
as the relative share of most education categories is higher for females than males
(Soliman, 1995). This is a significant factor in increasing female participation at
intermediate ages and decreasing their participation in the early age groups. But the
overall low levels of female participation at the primary age groups 25-59 results from
the high proportion of married females caring for children at these ages. Another
reason for low female participation in economic activities is the possibility of under-
reporting of participation among females, and the exclusion of unpaid family workers

in rural areas.

2! The private sector has recently shied away from employing women, partly because of the need to
finance maternity leave and partly because of their preference for male employees in general, and this
trend is expected to continue in the future (Kenawi, 1996).

#2 Severe economic problems have been forcing women to work to support themselves and their
families, which have also increased the average age at which women marry.
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6.2.4. Projection of LFPRs over 1997-2025

The future total labour force depends mainly on the future population, as the size of

the future economically active population is the sum over all age groups as follows:

TLF®) =5 ¥ (POP(x,1,s)* LFPR(x, 1, s) (6.1)

s x=1§

LFPR(x, t, s) are exogenous factors which determine the development of labour force,
and are assumed to take account of the recent trends in participation, adjusted to

reflect the expected future socio-economic changes in participation.

A technically simple way to project the future development of labour supply is by
leaving LFPRs constant during the projection period; any projected changes in the
overall participation rate then only result from changes in the population structure®
(Scholz W. et. el., 2000). This approach considers what would happen in the future
under status quo conditions without including any future modification due to
behavioural or policy changes®*, This approach is appropriate if there is no sufficient
information available to indicate that the rates may need to be modified according to
factors such as past trends, expected changes in the overall socio-economic

environment or legislation.

Another technique for estimating future LFPRs is suggested by the I1LO (1997), which

Involves simulating different countries’ experiences. This approach is easy and

considers the experience of other countries as a standard pattern, particularly the
developed countries, but it is viable only if the countries have comparable socio-

economic environments which can indicate a similar pattern of future national LFPRs.

In 1997, ILO simulated the labour force participation of Egypt with those of some of
the OECD countries® over the period 1979-95. The simulated expected future annual

changes in participation rates appeared to be close to the historical trends of Egypt, as

2 1t should be noted that this approach — despite its advantages — has been fundamentally criticised;
one result of this criticism was the development of microsimulation models (Scholz W. et. el., 2000).

24 This approach was applied to the Egyptian data in 1995 through two variants: Variant I assumes that
the age-specific participation rates remain constant throughout the projection period. Variant II
assumes that female participation will increase by 1% point per year, except for the “prime active age
groups” 35-49, where the participation rates increase by 2.5% points annually. Male participation rates
remain unchanged. The increased participation of females leads potentially to an additional 3.8 million
workers within two-and-a-half decades, which if not absorbed by the labour market will lead to
additional open or hidden unemployment (Scholz W. et. el., 2000).

25 France, Italy, the Netherlands, Spain and Portugal
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an annual increase of 0.55% for females®® and an annual decrease of 0.35% for males
were suggested. However, although female LFPR is expected to continue to increase
into the future, the most likely scenario is that this increase will be at lower rates than

those experienced over 1976-96 as a result of the mentioned socio-economic factors.

Factors affecting female participation rates in the OECD countries will not necessarily
have the same effect in Egypt and may work in different directions. Also, analysis of
the factors affecting female participation in Egypt suggests that it may not continue to

increase to high levels, as happened in the OECD countries.

Another technique is to assume that the trend of the LFPR at each age and sex
observed over a specific period in the past*’ will continue over the projection period
with or without any adjustments. These trends are then applied to the LFPR’s of the
base year and extended throughout the projection period. However, upper limits on

the overall levels of participation for each sex may be required.

In this thesis, two variants are applied in projecting the future labour force
participation in Egypt. Variant I assumes that the age-specific activity rates in the base
year 1996 remain constant throughout the projection period and this will represent the
principle projection (status quo assumption). Variant II adopts the last technique by
assuming an annual increase in the total female LFPR of 0.30-0.41%® over 1997-
20235. For the total male LFPR, an annual decrease of 0.3 1-0.28%* over 1997-2025 is
assumed as shown in Figure 6.3. The geometric mean growth rate of the LFPRs
observed over 1976-96 of each age and sex is applied to the LFPRs of the base year of
1996 and extended throughout the projection period. Proportional adjustments to

LFPRs are made to restrict the changes in total female and male participation rates

respectively to the assumed total rates.

2 This rate of increase seems high compared with what is expected to occur in Egypt.
27 Calculating the geometric mean of the growth rate over this period can do this.

2 This is equivalent to an assumption of an annual growth of 1.25% in the female labour force
(extended exponentially) which was the geometric mean of growth observed over 1976-96.

* This is equivalent to an assumption of an annual decline in male labour force of 0.4% (extended
exponentially).
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Figure 6.3. Estimation of Future Males and Females total LFPRs over 1997-2025.
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These projections imply that the total female LFPR will reach 27% in 2005°° and
33.4% 1n 20235, compared with the ILO’s estimate of 39%. They also indicate that
total male LFPR will reach 74.4% in 2005°' and 69% in 2025. These assumptions
seem reasonable, prudent and also consistent with the analysis of past experience.
These estimates reveal the effect of changes in both population and LFPRs and the
interaction between them. Female labour force increases will be higher than they
would be if only changes in fertility and marital status were considered. Male labour
force increases will be caused only by population growth following the pattern of
change over 1976-96. Results of the projected total and age-specific LFPRs for males
and females are presented in Table 5.2 of Appendix 5°2 and a summary is shown in

Table 6.1. Table 6.1 shows that future fertility together with ASARs according to

variant II will have some effects on the future of total number of labour force.

Table 6.1. Projected labour force over 1997-2025 according to two variants (in thousands).

Sl ot

Scenarios

Variant [Scenario | _| 16322] 20008] 22807 | 25668] 28454] 37240] 34058

I [Scenario 1l | 18322| 2000| 22615 25667] 28549] 31570 34810
Scenario IIT | 18322 20014| 22637 25740] 28602 31647| 35596

Variant |Scenario | | 18180| 19853| 22634 25508| 28354] 31256 34264

I [Scemarioll | 18185 10854| 22641| 25527] 28448| 31585 35016
Scenario I11 | 16189| 19859] 22663 25560| 28500] 31960 35803

Source: Derived by Author

*® The actual value of this proportion remained at 22% over 1997-98.
31 The actual value of this proportion remained at 78% over 1997-98.

*2 The results show that underestimating future participation rates, for example that of females, could
lead to a substantial underestimation of the future size of the work force.
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6.3. Labour Demand (Employment)

Labour demand is subject to changes in employment policies. Overall employment
erowth depends on output growth and labour productivity”> of different economic
sectors >*. Higher growth in GDP implies more job opportunities, which could
eventually have positive effect on the employment situation. Real output growth can

be decomposed into the increase in employment and the increase in output per

worker.

Over 1970-97, total employment® in Egypt was growing by 2.4% per annum
compared to a growth in labour supply of 3.0% per annum over the same period.
Employment is mainly in industry (22%), agriculture (35%) and services (more than
35%) which reflects a minor emphasis on the industrial sector. Labour demand in the
Gulf countries and in the agriculture sector are expected to decline sharply over the
coming years as the potential of both categories to absorb labour diminishes. The
service sector is projected to grow at a lower rate. Over 1986-96, the private sector
absorbed one out of every two new-comers to the labour force. It is expected that

private sector job generators will be services, trade and industry.

A significant sector of employment in Egypt is the informal sector. It comprises a
substantial part of total employment and needs special attention from the ESSPS. It
includes non-registered small establishments as well as non-registered employment
outside establishments. It has become the leading sector of labour absorption in Egypt
by employing excess labour supply, especially in non-agricultural areas. It represents
a buffer that allows the Egyptian economy to adjust to negative external shocks. The
total number of workers employed in the informal sector was estimated to be 3.7m 1n
1996, which represents more than one-sixth of total employment. The number of
those employed outside establishments is reported to be some 1.9m, thus constituting

60% of total private sector employees in the age groups 15-64 in 1996.

Labour productivity growth was strong during the second half of the 1970s,

particularly in agriculture, but has been stagnant and even declined in the 1980s and

It is the (annual) output per employed person, expressed in “real” currency units.
3 The employed should be broken down by the same categories as the number of contributors. This
establishes meaningful theoretical and statistical links between those who contribute to the country’s

social insurance pension and those who are employed, which are not necessarily identical groups.
35 It increased from 8.1 million in 1970 to 17.0 million in 1997,
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1990s, particularly in agriculture and industry. Annual productivity growth over the
first half of 1990s was 1.8% in agriculture, 1.2% in services and 0.6% in industry and

continues to lag in many sectors of the economy (ILO, 1997).

The current labour laws in Egypt are a significant factor in low productivity levels
because of management’s limited ability to impose effective sanctions for poor
performance. Law 137 of 1981 makes no provision for layoffs or redundancy and it is
therefore extremely difficult for employers to lay off their workers. This may
discourage job creation in the private sector and hamper its development. One of the
constraints on improving productivity is government interference in employment

practices instead of concentrating on producing better-educated and trained workers to

raise their productivity.

With over 500,000 new entrants into the labour market each year, the labour force
needed to expand by about 50% over the second half of the 1990s to absorb new
entrants and reduce unemployment (Kenawi, 1996). During the 1990s, nearly 5
million new jobs were needed to meet the demands of new entrants to the job market

and more than 2 million additional jobs were needed to eliminate the existing level of
unemployment® (World Bank, 2000).

Techniques to project future labour demand need assumptions about the annual
growth of GDP and labour productivity growth, starting in a base year te"’. In
projections, labour productivity is calculated as the previous year’s value multiplied
by an assumed growth factor. Then, over all years of the projection period, total
employment™® is calculated as a residual by dividing the projected real GDP by labour
productivity. Applying this technique, the projected annual growth rate of total
employment under moderate annual growth rates of GDP and labour productivity
(4.5% and 2.23% respectively) is 2.21%. This figure rises to 2.36% under higher

growth rates (5.83% and 3.38% respectively) over 1997-2025 (ILO, 1997).

% In February 2002, the US government issued a report criticising the Egyptian government for not
implementing policies to encourage the private sector to create more jobs to reduce the level of

unemployment. It warned that unless Egypt is able to create at least 800,000 jobs in 2002, Egypt may
face social disaster (Alsharqalawast, 2002).

37 Labour productivity for the base year t, can be estimated as real GDP divided by total employment.

*8 Future unemployment in this case can be projected as the difference between projected future labour
supply and demand.
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Mousa, et. al. (1993), in their study of demand forecasting for manpower in Egypt
over 1994-2000, used time series analysis by fitting a regression model from which
they have obtained projected values for manpower over 1994-2000. They indicted that

the projected number of workers in each economic sector compared with actual data

show that the projections are satisfactory and consistent.

Labour demand can also be estimated using the input-output coefficient matrix to
ensure inter-sector consistency over time and also using interdependence between
economic sectors. The development of total employment on the basis of sectoral real
value added and sectoral labour productivity can be calculated if the necessary

statistical information on hypotheses for the future development of individual sectors

of the economy is available.

However, such methods require the projections of various significant factors, such as
labour productivity, labour elasticity of demand and future real GDP, which depend
on the expected future economic performance of the country. This would make the
projection of future labour demand depend on many uncertain factors, requiring huge
amount of data from all of the economy’s sectors and this is beyond the scope of this
thesis. As the ultimate objective is to support the social insurance pension projections
by providing the necessary inputs, a different approach for estimating future
employment is used in this thesis. The rate of future unemployment is estimated, first
using a stochastic time series technique, and then total employment is deduced, as

explained in the following sections.

6.4. Unemployment

Unemployment has an important effect on the financial status of the social insurance
pension system and, therefore, it is a major economic factor for the state pension
system. Unemployment *° describes the section of the labour force that is capable of
and available for employment, but not utilised by the economy. As contributions
represent the primary sources of financing social security pensions, so periods of

relatively high unemployment correspond directly to fewer contributors. It may also

3 1t is the overall labour market balance from a table consistently showing labour supply and labour
demand, both by different categories of persons. This table is important as the labour force numbers
establish limits for important categories of the social insurance system, such as the maximum potential

number of contributors to the system. Also the number of unemployed, so calculated, would provide
for a maximum number of beneficiaries of unemployment benefits.
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lead to an increased incidence of early retirement, which contributes significantly to
financing difficulties at those times. The unemployment level in a country is strongly
affected by the socio-economic and demographic factors. In the following sections,

the trends and structure of unemployment in Egypt over 1970-96, and expected future
changes in unemployment, are investigated. Also a stochastic time series analysis to

project future unemployment is explored and employed.

6.4.1 Unemployment Structure

Egypt, like many other developing countries, has been suffering from soaring
unemployment, which seems to be one of the biggest challenges facing Egypt’s
economy as a whole and the ESSPS in particular in the coming years. This represents

a phenomenon that did not exist, at least officially, under the state-owned economy.

In the early 1980s, the ILO issued an optimistic report about future unemployment in
Egypt, which did not pay much attention to the expected lack of future job
opportunities. It explained the unemployment rate by the lack of mobility within the
labour market rather than inadequate job creation to absorb the increasing number of
new entrants to the labour market (Hansen et el., 1982). In 1997, the ILO described
the unemployment problem in Egypt as linked to the inabilify of new entrants to find
a job rather than existing workers being laid off. This indicates that the problem 1s a
supply driven, as the unemployment of new entrants to the labour market has been the

actual problem.

However, it has been argued for many years that the unemployment problem in Egypt
is mainly due to the imbalance between the nature of the educational system and the
demands of labour market. The highest unemployment levels*’ were among the better
educated, those with intermediate and higher levels of education. The percentage of
unemployed among the educated labour force exceeded that of the uneducated
workers, as better education does not provide a better chance for either employment
or a higher income (Soliman, 1995). However, the unemployment proElem in Egypt

may also be reflected in the disguised underemployment of the less well educated.

In 1990, the government stopped its employment-generating policy“, which resulted

in overstaffing of the civil service and public sector industries, and a strong bias

‘0 Many studies about the unemployment in Egypt have been carried out and these include, Nassef,
1970; Fergany, 1988; El-Biblawi, 1990; Shaker, 1990; Girgis, 1991; Soliman, 1995; Winograd, 1997.
4! This policy used to guarantee employment for graduates of higher education institutions.
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towards university education. This policy led to an excess supply of people with an
academic education. In 1996, the percentages of first time job seekers among the
unemployed with intermediate, upper intermediate and university levels of education
were 98%, 98%, and 94% respectively, suggesting that once employed, the better
educated employee tends to stay employed. The high entrance barrier for highly
educated people is reflected in queuing for government jobs and it is estimated that
the length of the queue is thirteen years (ILO, 1997). As a result, it is argued that
limitation of higher education and expansion of secondary and technical education on
the one hand, and the restructuring of specialisations within each educational level on

the other hand, could reduce unemployment.

6.4.2. Unemployment over 1945-1997

Employment reached its peak in 1975 and since then has been decreasing, as a mirror
image, unemployment was quite reasonable during the 1980s, but has increased
dramatically over the 1990s. The number of unemployed increased 9 times in 25
years, from 0.2 million in 1970 to 1.73 million in 1996 with an annual growth of
8.7%. The rate* increased from 2.2% in 1960, to 7.7% in 1976, to 10.7% in 1986 to
11.3% in 1996*. Unofficial estimates of unemployment in 1990s stand within a range
of 15-17% (Exelby, 1997). |

Since 1945, unemployment rates have fluctuated between 1.5-11.5%, with two main
trends as shown in Figure 6.4 and Table 5.3 of Appendix S. The first was a decrease
in unemployment rates over 1945-73, a period in which the country fought 4 wars and
a significant part of its labour force was joining the military**. The second is a
dramatic increase in unemployment rates, which started after 1973 war and continues
until now. These two trends may also be linked to the history of the Egyptian
economy, as unemployment fluctuates widely with the economic performance. There
were two peaks associated with the market economy experienced before 1956* and
after 1990*°. In general, this indicates that the demand for labour remains below the

supply and this pattern is expected to continue.

“2 1t is measured as the percentage of unemployed among the labour force, which is a weighted average
of age-sex specific components.

“> The government official estimates for 1997 and 1998 are 1.447 and 1.448 million respectively. These
figures are strongly argued by many to be an under-estimate for political reasons.

“'1t is not surprising that the lowest level of 1.5% was in 1966 and 1972 before the 1967 and 1973
wars and its highest level of 11.3% in 1996 after 6 years of starting the economic reform programme.

45 This was the starting of the nationalisation of the Egyptian economy and the public sector era.

“¢ This is the year the country started to reform and liberalises its economy.
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Figure 6.4: Total Unemployment Rates over 1945-1997
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6.4.3. Age and Sex Specific Pattern of Unemployment over 1970-96

Total and male unemployment rates have nearly the same observed patterns at the
national level, due to the predominance of men in the labour force, as shown in Figure
6.5. In 1976, the highest unemployment rates were at ages under 20, mainly those
with low levels of education (Zayyan, 1991). In 1996, only 1.6% of illiterate labour
force participants were unemployed and the highest unemployment was for the age

group 15-29, mainly young educated persons and new entrants to the labour market.

Figure 6.5. Unemployment rates of Total, Males and Females over 1970-96
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In 1996, more than 94% of the total unemployed were new entrants to the labour

market (94% males and 96% females) and about half of them were in the age group
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20-24, which consisted mainly of the better educated new entrants. The age group 20-
30 represented 73% of the total unemployment in 1996 (74% males and 72%
females), followed by the age group 15-19 with 21% (18.7% males and 23.7%

females) with unemployment decreasing rapidly from age 30 as shown in Figures 6.6
& 6.7 and Table 5.3 of Appendix 5.

Figure 6.6: Male’s Age-Specific Unemployment Rates, 1960-95.
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Although male unemployment was lower than female unemployment over 1960-95, it
increased more than 15 times over this period. The male unemployment rate increased

from 0.85% in 1971 to 7.5% in 1996, which implies an annual growth rate of 9.1%.

The female unemployment rate increased from 13.93% in 1971 to 23.78% in 1995,
which implies an annual growth rate of 2.2%. Female unemployment rates were
higher than the corresponding rates for males in the age group 15-35, then decline
rapidly and are less than those of males at higher ages. In 1996, more than half of
unemployed females belonged to the age group 20-24 due to the expansion of female

higher education. The high level of variation in female unemployment rates can be

attributed, mainly, to two factors. The first 1s the small number of female workers,

who have to compete with males for the limited jobs available in the presence of
gender inequity. The second is the increase in female participation because of the

improvement in their educational and social status, especially in urban areas.
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Figure 6.7. Female’s Age-Specific Unemployment Rates 1960-95
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The duration of unemployment spells in Egypt is high and reflects the age and
education profile. Unemployment duration tends to be long in the 25-39 age group. It
is over 65 months on average, whereas it is 18 months for those aged 15-19 and 37
months for those aged 20-24. With respect to education, unemployment duration is
close to 30 months for those below intermediate level, around 45 months for those at

the intermediate level and above, and 37 months for university graduates (ILO, 1997).

6.4.3. Factors Affecting Future Unemployment in Egypt

The problem of educated new entrants to the labour market constitutes the major part

of unemployment. It is also argued that government intervention®’

contributes to the
problem significantly and may reduce the number of jobs available to new entrants,
which explains the high unemployment rate among first time job seekers. It has been
found that private firms prefer to hire contract labour rather than regular employees,
to avoid getting stuck with workers they don’t need. It is argued that this intervention

hurts the Egyptian economy more than benefits it (Winograd, 1997).

It is argued that lower unemployment rates might prevail when restrictions controlling
the hiring and firing of employees are removed, as some countries’ experiences
indicate a relationship between guaranteed job security and unemployment (Kenawi,

1996). Western European countries governed by laws fostering high job security, such

‘7 The Government’s concern about unemployment resulted in a series of incentives and prohibitions

designed to encourage firms to employ more workers than they actually need which may eventually
raise the cost of labour.
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as France and Spain, have high unemployment rates of 12.3% and 22.7% respectively

and countries adopting flexible labour laws such as the USA and UK have lower

unemployment rates of 5.6% 7.1% in 1996.

Although the sharp increase in unemployment in the 1990s is due to the transition

towards a market economy it is also a mix of many other different effects and factors.

The most likely expectations are that the unemployment may be more acute in the

future and that rates may increase or remain close to the current levels in the coming

years, for reasons such as:

1.

The economic reform and privatisation of the public sector, which is manifestly
burdened with disguised unemployment®. This reflects the impact of the

transition towards a market economy during this period, which coincides with the

projection period;

. The extension of unemployment to intermediate ages and older employed people

as a result of economic reforms and privatisation;

. The transfer of many workers between economic sectors, such as from agriculture

and services sectors to the industrial, IT and telecommunications sectors;

The expected increase in the number of young people aged 15-29 who will enter

the labour market;

. The trend of replacing the Egyptian workers in the oil-rich Gulf countries with

other or their nationalities will have significant impact on the size and level of
unemployment;
The increase in female participation (particularly those educated) on the one hand
and the proportionate decrease in female homemakers on the other hand, is a trend
which is expected to continue in the future and may increase the rate of
unemployment;

Advanced technology changes the structure of the economy, eliminating some

jobs and creating others that require a high level of technological training. This

will make it necessary for the present labour force to retrain for new careers,

leading to higher unemployment rates during the transition period;

. The globalised economy may put further pressure on the labour market which may

affect the unemployment level over the coming years®.

4% It is estimated that one third of the Egyptian workforce is in this sector.
49 1t is also argued that it may create job opportunities from overseas investment.
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These factors indicate the seriousness and persistence of future unemployment in
Egypt, which will have an important effect on the financial status of the ESSPS,
particularly the PPSF. So it is important for the actuarial projection of ESSPS to allow
for the prospect of future unemployment in the country. Future unemployment levels

are projected in the following section.

6.5. Projecting Future Unemployment over 1997-2025

If labour supply and labour demand have been projected for every year over the

projection period, the unemployment rates are estimated by the following formula:
UEMR(t) =
((Labour supply — Labour demand)/(Labour supply)) x100 (6.2)

However, the approach adopted in this thesis is to project first the labour force and

then project the unemployment rate. The number in employment is then estimated

using the following formula:

EM(x, t, s) = LF(x, t, s) [1 - UEMR(x, t.5)] (6.3)
MaxAge
EM@) =3 X EM(x,1,s) (6.4)

According to this approach, the unemployment rates are exogenous and the total
unemployment rates for each year are derived from the projected age-sex specific
unemployment rates, weighted by the projected age-sex specific labour force for the
specific year. Thus the method requires projected age-sex specific unemployment
rates for the economy, which can be projected using many statistical and econometric
models, either in 1solation or in connection with other related factors. This leaves the
way open for applications in which the future structure of unemployment can be taken

as a function of other factors such as long-term GDP growth, or as a dependent factor

of time.

Usually forecasts of unemployment are based on econometric models, which seek to
model the determinants of supply and demand factors in the local labour market
together with a set of relevant macroeconomic variables. Most of econometric models
of unemployment are short-term forecasts, rarely beyond five years. This is because
of data uncertainties. Since forecasts are needed over the period 1997-2025, a time
series approach is used in the thesis. These forecasted values can be viewed a trend

value in unemployment over the period. Time series analysis is used in this thesis to

project the rate of total unemployment, as explained in the following sections.
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The assumption made 1s that the trends in the age-sex-specific unemployment rates
observed over 1986-96>°, will prevail over 1997-2025 without any adjustments. These
trends start with the unemployment rates of the base year of 1996 and extend
throughout the projection period. Proportional adjustments for age-specific
unemployment rates are made in order to restrict the total annual rate of

unemployment to within the projected rates.

6.5.1. Adopted Model for Projecting Total Unemployment Rates

A forecasting model employing a stochastic approach for projecting total
unemployment rates is used. Although stochastic forecasts are naive in the sense that
they do not use knowledge possessed by experts in a field, they nonetheless provide a
relattvely non-controverstal starting place for discussion on the appropriate levels of
future assumptions. It also provides a disciplined way of assessing confidence in
future projections via probability intervals. A probability interval provides a method
for assessing the reliability of the results when compared to projections based on low,
Intermediate, and high assumptions. It also provides benchmarks for comparisbn with

other assumptions.

Statistical time series analysis‘ is believed to have the potential to improve the
understanding of the possible range of variation and alternatives that can reasonably
be expected for a future variable (Foster, 1994). In 1991, a Technical Panel of
actuaries and economists, convened by the Advisory Council on Social Security of the
US, recommended the use of time series techniques in performing the evaluation of
the economic assumptions used in projections. Accordingly, a stochastic parametric

time series model is explored in this section to project the total unemployment rate.

A simple stochastic time series model is used in this chapter to fit the past experience
of total unemployment rates’' and to project future total unemployment rates in Egypt
over 1997-2025. It is also to quantify the uncertainty associated with the projected

rates by producing estimated probability intervals over the projection period. The

focus is on the likelihood that actual future unemployment falls within the range of

*0 Using the geometric mean of growth observed over this period.
5! Data used in the analysis is obtained from the ILO bureau in Cairo.
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alternatives projected by the model. The model’s projected rates are compared with

estimates published by the ILO> in order to validate the model’s results.

6.5.2 Time Series Analysis

The projection of a variable is developed primarily by the analysis of patterns exists in
the historical data. Figure 6.5 indicates that the rate of unemployment over 1945-1997
does not fluctuate around the same average levels. It fluctuates around two different
average levels, before and after 1973, with the later average significantly higher than
the earlier one as shown in Table 6.1. It also indicates that a high rate of
unemployment in one year tends to be followed by additional high rates in the
following years, and vice-versa. Table 6.1 presents summary statistics for the total
unemployment rate over 1945-97 and for two sub-periods corresponding to the

apparent change 1n the average level of unemployment.

Table 6.2. Summary Statistics of Unemployment Rates over 1945-1997

Period |Mean [SD  |Min. Value [Q1 [Q2 Q3 |Max. Value
1945-97 |5.96 | 3.06
1945-72 | 5.34 |3.05
1973-97 16.65 |2.98

Source: Derived by Author

| h
L,
5

Although the averages before and after 1973 are different, the overall patterns of
variation in the three periods are fairly similar, as the standard deviations are roughly

the same. But the differences between Q1 (the first quartile) and Q3 (the third

quartile) for the three sets show different variation within each set and indicate the

shift in the level of unemployment after 1973. This shift increased the average
unemployment rate from 5.34% before 1973 to 6.5% after 1973.

It is known that median forecasts from a model will gradually move toward the
overall mean of the data. Foster (1994) suggests that the inclusion of level shifts is
likely to improve the accuracy of the model’s near-term forecasts and probability
intervals, but the inclusion or exclusion of a level shift variable has little effect on the
median forecasts. Removal of this effect could unduly narrow the range of forecasts
for the future, particularly over long time horizons, thereby understating the true

degree of uncertainty associated with the forecasts. The same arguments also apply to

%2 In 1997, the ILO published unemployment estimates for Egypt over 1997-2050 according to
moderate and high GDP growth assumptions.
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the outliers, which largely reflect normal variation which can occur on occasion in the
future. Therefore, their exclusion may lead to unduly narrow forecast intervals,
producing prediction intervals that no longer reflect the normal peaks and troughs

within periods of recession or recovery.

There seems also to be little reason or economic evidence to expect a return to a
significantly lower level of unemployment, similar to pre 1980s levels, is imminent.
The core objective of this section 1s to use a simple and direct model, based on the
historical data to obtain a reasonable forecast of future unemployment rates. Therefore
the analysis of level shifts and outliers in unemployment rates are ignored™. The
following sections introduce the time series-modelling framework that is used to

account for the existing pattern and provides forecasts of future unemployment.

6.5.3. ARIMA Models

The time series methodology based on finite-parameter models for second-order
stationary properties, as defined by Box and Jenkins in the 1960s, is used 1n its simple
version in this section. In the time series literature, a set of procedures that reduces a

series to a random process, or white noise, 1s called a filter*. The assumption is that

the series X , runs throughout time, but is observed only for ¢ = I, ..., n, and the

series will have a mean x. An autoregressive process that models a variable X at time

t is a weighted-average of the corresponding variable in one, two or more prior
periods. A process {X;} is said to be an autoregressive process of order p if (Chatfield,

1994).

X, =aX, | +ota X +Z, (6.5)

The factor Z, represents a random innovation or error affecting the variable each year

and its distribution is assumed to have a constant variance through time with mean

zero. An autoregressive process of order p (AR(p)) together with a moving average

53 This means that the model estimates the average level of unemployment at a constant average of
5.96% throughout the historical period which does not differ much from the average after 1973.

5 The mathematics underlying the regression procedure is based upon 4 main assumptions: constant
error variance (homeosscedasticity, the variance of the residuals is constant for all values of a given
explanatory variable which is opposite to heteroscedasticity which leads to the standard error of the
regression coefficient being inaccurate), normality of residuals (form a normal distribution),

independent residuals (no autocorrelation) and indpendence of explanatory variables (no
multicollinearity, no exact relationship among some or all of the explanatory variables).
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process of order q (MA(q)) represents an ARMA(P, q) process which is defined by
(Chatfield, 1994):

— 55
X, = a:tXl.__1 s T + apXt__p + Z, + ﬂlzt-l + e + ﬂth_q (6.6)
where Z, (the error term) denotes a series of uncorrelated random variables and is

assumed to be normally distributed with mean zero and constant variance 0'3 and the

covariance and correlation are as follows’®:

t+r’Xr) (67)
reer K¢ (6.5)

Under the assumption of second-order stationary these have the same mean and

¥y, = cov(X
p, = corr(X

variance and the estimators are:

¢, = _:;::g::)) [XS-H - Y][‘Y-r - :Y-] (6.7)
r, = ;_ (6.10)
0

where ¢, and 7, are the autocovariance and autocorrelation functions respectively.

An ARIMA (p, d g) process (where I stands for integrated) is a process whose dlth
difference V* Xis an ARMA (p, q) process. ARIMA models take the form:

/4 =°"tWt_1+'-'+°‘th—p+Zt+""+ﬁqzt—q (6.11)

where W, =VdXt -—-(l—B)dXt and (6.12)

B called the backward shift operator defined by B/ X, = X (6.13)

t—J

Several time series models were fitted to model the existing pattern of the Egyptian
total unemployment data without adjustment for outliers and shifts’’. A lot of
attention was paid to identify plausible ARMA models and choose between them on

the basis of their goodness of fit. Graphical techniques and diagnostic statistics are

used to display patterns that are evident in the data.

> B, fora MA () process is not needed and will be taken as 1 under the assumption that the process
is stationary.
** The covariance is estimated from n-t observed pairs (X, ,, X, )., (X,, X,_,)-

37 When looking at which model to be selected there some general principles such as larger coefficient

of determination ( R 2) and smaller standard error are desirable. Also looking at the parameter’s p
value, if it is above 5% the parameter is a candid for exclusion.
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6.5.4. Identification and Fitting Model of Unemployment
To identify the fitted model, the standard approaches described in Box, Jenkins, and

Reinsel (1993) were used. The Partial Autocorrelation Function (PCF)*° of the series
was first examined which suggested that AR(1) or AR(3) models can fit the data well
(see the diagnostic statistics® in Appendix 5). The method of conditional maximum
likelihood was also explored®. It was assumed that the response vectors are
(conditionally) normally distributed®’. Fitting by maximum likelihood does not

include a mean, and a log-likelihood function is taken as a measure of deviance
(Venables et. al., 1998).

To help select amongst ARMA process or alternative models, Akaike’s Information
Criteria (41C)* was used, which is defined to be (Frees et. al., 1997):

AIC, = (-2in (maxmized likelihood) + 2K)/T | (6.14)

where k is the number of model parameters and T is the number of observations. The
AIC of different models, which have the same conditional set of starting values for AR

are compared, and the model with the smallest AIC is chosen (Venables et. Al.,1998).

Standard time series model identification procedures led to an ARIMA(1,0,2) model

(which is a stationary autoregressive moving average) with a starting conditional

value equal to 1 as follows™:

X, =0.972(0.035)X

-1

+Z +0.360.142)Z, _ Yy

| +0.106(0.141)Z,

with o 2 =1.267 and AIC = 153.56 and the »° was significant.

This model relates the current unemployment rate X; to a weighted-average of the rate
in the prior year. The t-statistics associated with the key parameters was used and in
this model all coefficients are statistically significant except for Z,.,. A comparison of

the standardised residual to a corresponding set of values drawn from a true normal

%% The partial autocorrelation between X; and X,., is the correlation after regression on Xeus, wvesXorrss
and is zero for ¢ > p for AR(p) process.

*? The S-Plus statistical package was used in producing these resulits.

%0 The likelihood conditional on a set of starting values for AR

6! This was consistent with the likelihood considered under S-Plus functions, which assumes the
Gaussian distribution "

52 1t is the component of the excess over the best fitting model, which penalises the deviance by twice
the number of parameters.

63 Time series models with homoscedastic variances were identified by examining the standardised
residual, residual autocorrelations, and partial autocorrelations. To accommodate autocorrelation and

heteroscedasticity, regular AR(p), MA(q) and autoregressive moving average (ARMA) models, as well
as the autoregressive conditionally (4RCH) were also explored.

247



distribution revealed that the standardised residual fails the correlation test of
normality. Standard error of the fitted values (0.395) is substantially lower than the
standard error of the original data (0.426) and the same is also true of the standard
deviation (3.06). But the standard errors do not include the effect of estimating the
mean and the parameters of the ARIMA model. A comparison of the actual

unemployment rates and the model’s fitted values shown in Figure 6.8.

Figure 6.8. Actual Unemployment Rats vs. the Fitted Values over 1945-97
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In general, the model provides a satisfactory fitting and the ACF revealed a pattern
associated with only two partial autocorrelation coefficient in excess of + standard
deviations (the first and fifth). The diagnostic plots of the results of the tests for the
model adequacy, standardised residual of the model, ACF of the residual, PACF of

the residual and the p-value test are shown in Appendix 5.

6.5.5 Projection of Future Total Unemployment

Projection methods can be subjective or/and objective but projections need to be at
least partly objective. Projection of the unemployment variable in this thesis depends
on the model fitted to data, which justifies the choice of the model. Projection is made
straightforward by using the fitted function, as the output of the fitted model gives the
forecasts. The model produces forecasts that gradually move toward the overall mean

of the data as shown in Figure 6.9. Projections of unemployment rates over 1997-

2025 generated by the model are shown in Figure 6.10 and Table 5.4 of Appendix 5.
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Because of the uncertainty in the method of estimation, especially in the selection of
economic parameters, separate sets of assumptions have to be developed in order to
present a range of possible outcomes or “scenarios”, particularly for long-term
projection. Projections under alternative assumptions provide policy-makers with

sense of the reliability of the projections and normally there are three possible

alternatives:

Alternative I, the most optimistic set in terms of lower unemployment rates and

higher future cash-flows,

Alternative II, the intermediate set which represents the most likely future course

according to past trends and future expectation,

Alternative III, the pessimistic set in terms of higher unemployment rates and lower

future cash-flows.

Figure 6.9. Yearly Unemployment Rates over 1945-1997 and forecast for 1997-2025
with 90% forecast intervals
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A 90% prediction confidence interval associated with this forecast was estimated over
1997-2025, which yields a range of reliability for forecast point estimates. The width
of the projection interval widens as the forecast horizon lengthens, in keeping the

reduced certainty that accompanies longer forecasts. By the end of the 28-year

forecast, the width of the 90% interval is close to matching that of the original data.

The 90% probability associated with the interval applies to the expected

unemployment rate for a given year and does not represent the probability that all the

future unemployment rates will fall within the indicated bounds.
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The projected total unemployment rate under alternative II decreases gradually from
10.03% in 1998 to 7.92% by the year 2025. The projected values after the early years
are intended to represent the expected experience for those years and are not intended
to be predictions of year-by-year values, which is consistent with the simplifying
assumption that the economy will operate without cycles over the projections years.
Actual future values will be likely to exhibit fluctuations or cyclical patterns, as in the
past. By the end of the projection period, the alternative II is still higher than the

median forecast based on the model, which indicates a satisfactory projection of

future unemployment in Egypt.

In order to validate the model further, a comparison between the model’s projection

intervals and a projection provided by the ILO in 1997 is made out to gauge the

difference between these two estimates. Figure 6.10 shows that the projection

intervals captured the experience well.

Figure 6.10. Comparison between ILO Unemployment’ Estimates and Forecast Intervals
based on the Stochastic Model 1997-2025
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Figure 6.10 compares the ILO projections of future total unemployment rates to that
of 30-90% prediction intervals of the model. The ILO estimates are roughly within
50% projection intervals. This means that there is a probability of less than 25% of
having unemployment rates less than that assumed under the ILO high GDP growth
projection, and there is a probability of less than 20% of having unemployment rates

higher than those assumed by the ILO moderate GDP growth projection.
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Alternative II is in the middle between the high and moderate growth assumptions of
the ILO and the projection intervals are much more centred relative to the high growth
alternative. The model results indicate that the location of the ILO alternatives is
within the centre of stochastic distribution. However, forecasts of this nature are
always subject to the three caveats concerning (1) quantum changes in socio-
economic circumstances, (2) appropriateness of model specification, and (3) accuracy
of model estimation. Therefore, the three alternatives adopted in estimating futures
total rate of unemployment will be as follow:

Alternative I: The lower limit of the 50% prediction confidence interval;

Alternative II: The model’s projected values;

Alternative III: The upper limit of the 60% prediction confidence interval,

The results of this model are used to estimate the number of employed and

unemployed workers over the projection period using formulae 6.3 and 6.4 as

explained before (see Table 5.4 of Appendix 35).

Figure 6.11. Total unemployment numbers over 1997-2025 according to the three scenarios.
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The final results of the demographic economic models for projecting future male,
female and total employment and unemployment numbers over the projection period
are presented as shown in Figure 6.11 (total unemployment figures) according to the
following three scenarios from the ESSPS and the Treasury point of views (See Table

5.5 of Appendix 5):
Scenario I (Low Cost Alternative): Low fertility + High mortality + Variant I labour

force + Variant I unemployment;
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Scenario II (Medium Cost Alternative): Medium fertility + Medium mortality +

Variant I labour force + Variant II unemployment;

Scenario III (High Cost Alternative): High fertility + Low mortality + Variant II

labour force + Variant III unemployment.

6.6. Conclusion

Declining male participation, increasing female participation, large gender-imbalance
and rapid growth in the working age population can characterise and explain the
general trend and structure of the LFPRs in Egypt. There is a gradual shift in the
“participation profile” in particular, with growing female participation in the prime
ages 25-55, and declining male and female participation in the age groups 15-29 and
55+. The expected increase in female participation and return of labour force
emigrants from the Gulf countries may increase the pressure on the labour market,
particularly the primary age groups, which may increase the likelihood of higher
unemployment. This would have a considerable impact on the composition and size
of the country’s total labour force. However, females’ participation in economic
activities compared with males is not expected to improve more quickly over the
coming years because of the effect of the socio-cultural attitudes towards female

employment and also the economic, social, religious, educational and culture factors.

The Egyptian labour market requires reform in order to achieve growth In
employment and a competitive private sector economy. Bureaucratic systems have led
to an inflexible labour market, which impedes job creation. Egypt needs an effective
employment program to replace life-time guarantees, or if that continues, it must be
supplemented by retraining and wage reform. The government must realise that its
policies concerning job security intensifies the problem of unemployment. Without

skilled technicians and managers in Egypt, new investment will not be profitable,

unemployment will stay high and the economy will suffer.

It is clear that unless the Egyptian economy will be able to absorb the expected large

numbers of new entrants to the labour market, Egypt will suffer high levels of

unemployment. But if Egypt succeeds in entering a path of high economic growth,

labour market behaviour can be expected to change accordingly and the level of

unemployment might decline, especially within the next two to three decades.
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Chapter 7

The Projection and Valuation Results and Analysis

7.1. Introduction

This chapter analyses the results obtained from the cash flow and financial projections
of each individual scheme, the two Funds and the ESSPS according to the valuation
model set up in Chapter 3 and the demographic and economic assumptions given in
Chapters 2, 4, 5 and 6. We can never simulate all possibilities and are limited by

preconceptions and the computational process, the results are examined through a

sensitivity analysis.

The model adopted in this thesis is a reflection of reality with some simplifications, so
the results cannot be very definitive and any conclusion drawn is liable to some sort
of subjective interpretation. The cost projections based on the assumptions, although
subject to appreciable variability, are a useful indicator of the trend and range of
future income and expenditure, and financial sustainability of the system. It is
recognised that even though such projections and valuation cannot be considered

exact predictions of emerging experience, they provide insights which are useful for

making policy decisions.

The analysis is carried out under the three demographic cost alternatives (low,
medium and high) and two economic (GDP) growth scenarios (moderate and high)'.
This was done by projection until 2025 in terms of financial and demographic
situation to determine the sustainability of the current system and sensitivity test to
compare the results of changing the parameters. However, the presentation here
concentrates on the demographic medium cost and moderate economic scenarios, and
mentions the results of the other scenarios for the purpose of the sensitivity analysis.

Results of the other scenarios are presented in Appendix 6, Tables 6.2.

The actuarial costs, of every scheme within the ESIPS, under different assumptions

for earned interest rates and salary escalation are measured and compared with the

current cost using the aggregate cost method. The required interest rate on the

! The first assumes 4% GDP growth rate and 5% salary escalation rate and the second assumes 6%
GDP growth rate and 9% salary escalation rate.
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invested funds to keep a full funding level in the two Funds is also analysed under

different levels of salary escalation. The projection and valuation of the system is
carried out according to the status quo, assuming that the system will continue to

operate 1n the future according to the current rules and without any major changes.

7.2. Interpretation of the Results

Projections of income and expenditure have been carried out according to the
projection model constructed in Chapter 3 and the demographic and economic
assumptions set up throughout this thesis. On the income side, the number of persons
who will be covered by each scheme has been estimated by applying the assumed
coverage rates from Chapter 2 to the employed population in the three demographic
cost alternatives given in Chapter 6. The contribution incomes have been obtained by
taking into account the contribution rates applicable for each earnings component, the
compliance rates and average insurable earnings (basic and variable). The other

relevant assumptions used such as interest rate, were that assumed in Chapters 2 to 6.

On the expenditure side, the amounts of future benefits have been projected by
estimating the amounts of newly awarded pensions for every year and adding them to
the pensions in payment from preceding year. This is according to the model of
projection constructed In Chapter 3. The benefit expenditure has been estimated
separately for basic and variable earnings, pensions and increments, each scheme and
each Fund, for each year in the projection period. Data from the fiscal base year of

1996/97 (shown in Table 6.1 of Appendix 6°) have been used for estimation over the

projection period.

The results indicate some very significant trends, which need to be considered very
carefully. The three main types of income available to the system, namely
contributions, state subsidy and interest on investments, are quite different in terms of
liquidity. Contributions are collected from the workers’ payroll and are therefore
equivalent to cash, and the state subsidy comes from general tax revenue, that can be
classified as cash income. However, special arrangements are necessary to liquidate

the Treasury subsidy in respect of the special increments and the interest credited on

the invested assets’. Therefore, contributions should be first allocated to meet

2 1t is found impossible to present all the data used in the projection and valuation in the Appendix.
Therefore, some of the data are presented and other will be available to be provided on a CD.
* So far the interest on the NIB investments has never been liquidated.
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expenditure® and if there is not enough cash income (including the Tréasury subsidy),
then interest income or assets need to be liquidated to meet expenditure. The
projection results, presented in the following sections, concentrate on the medium
demographic cost and moderate economic growth scenarios, which, from a financial
point of view, 1s considered the conservative scenario. In order to analyse the
sensitivity of the results to more favourable and less favourable conditions,
projections under two other scenarios, high economic growth and low demographic

cost scenarios and high economic growth and high demographic cost scenario, have

been carried out.

7.3. The GSF Projection Results

The cash flow projection of the GSF, which covers civil servants, shows that the
estimated contribution income will only be enough to cover expenditure up to 2009

according to the status quo projection under the medium demographic cost and the

moderate economic growth scenario as shown in Figure 7.1.

Figure 7.1. The GSF contributions income and total expenditure over 1997-2025
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Since the number of civil servants is assumed to be increasing at a decreasing rate as
discussed in Chapter 2, the increase in the number of pensioners increases the burden
on the insured workers. It is estimated that the negative difference between
contribution income and total expenditure will grow steadily, and consequently
contributions are estimated to cover only two-thirds of the expenditure by the end of

the projection year 2025. The cash-flow analysis suggests that the Fund is estimated

* This called primary cash-flow balance (Contribution — Expenditure)
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to remain solvent without relying on State subsidy until 2009, but after this year the

Fund would require additional cash income to meet its expenditure.

The projected total cash-flow balance shows that if the State subsidy is used in part to
pay benefits, the Fund would envisage no liquidity problem until the end of the
projection period. Nevertheless, concerns arise as to whether the Treasury would be
able to allocate substantial amounts (totalling 50% of the expenditure of the Fund)
from general revenues to the GSF. Figure 7.2 shows the evolution of the income
components and expenditure over the projection period of 1997-2025 for the GSF
under moderate economic growth and medium demographic cost scenarios. Table 6.2

of Appendix 6° shows the detailed results of estimated incomes and pension

expenditures of the GSF.

Figure 7.2. Estimated income and expenditure of the GSF under medium demographic cost
and moderate economic growth over 1997-2025
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In projecting the assets, it was assumed that the state subsidy is invested in full in

accordance with the legislation. Under this assumption, it is expected that the assets
would continue to grow from a level equivalent to 16.3 years’ expenditure in 1997 to
21.4 years’ expenditure in 2025. As a result, the interest income (which represented
85% of the contributions in 1997) is estimated to amount to more than twice the

expected contributions in 2025. However, it should be noted that most of these assets

> It is found impossible to present all the results of the projection and valuation in the Appendix.

Therefore, only the main results are presented in the appendix and the detail results will be available to
be provided on a CD.
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are placed in long-term investments, and therefore have a low level of liquidity. This

significant amount of debt might be untenable for the NIB.

Under the optimistic scenario of low demographic cost and high economic growth, it
1s estimated that the negative difference between contribution income and total
expenditure will grow at a slower rate. Consequently contributions are estimated to
cover three-quarters of the expenditure by the end of the projection year 2025. The
cash-flow analysis suggests that the Fund is estimated to remain solvent without
relying on State subsidy until year 2009, but after this year the Fund would require
additional cash income to meet its expenditure. The same conclusion was reached in
the case of high demographic cost and high economic growth scenarios but
contributions are estimated to cover only two-thirds of the expenditure by the end of

the projection year 2025 as in the moderate economic growth and medium

demographic cost scenarios.

7.4. The PPSF Projection Results

The cash flow projection of the PPSF, which covers all other schemes and categories

of the members, shows that the deficit in contribution income and expenditure is

expected to persist in the future as shown in Figure 7.3.

Figure 7.3. The income and expenditure from the PPSF employees under the medium

demographic cost and moderate economic growth scenario over the
projection period 1997- 2025.
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However, due to the assumed growth in the overall number of contributors to this
Fund®, the cash-flow deficit is expected to remain stable in the short-term and the
contributions would continue to cover 95-98% of the expenditure according to the
medium demographic cost and moderate economic growth scenario. This cash-flow

deficit has to be financed either by State subsidy, or the liquidation of assets or their

accumulated interest.

However, by 2010 the coverage of expenditure by contributions would start to
deteriorate and is expected to accelerate, and by 2025 contributions would cover only
80% of expenditure according to the status quo projection. This is due to a decrease in
the number of contributors and increase in the number of pensioners. According to the
high economic growth and low demographic cost scenarios the contributions would
cover 98-100% of the expenditure until 2015 and by 2025 contributions would again
cover 81% of the expenditure. The same conclusion was also reached under the high
economic growth and high demographic cost scenarios. The projection, which
assumes full payments of the State subsidy, shows that the assets would continue to
grow from a level equivalent to 11.5 years’ expenditure in 1997 to around 18.7 years’
expenditure in 2025 under the three scenarios. The same remarks apply as for the GSF
concerning liquidity and the size of debt to the NIB. Table 6.2 in Appendix 6 shows

the detailed results of estimated contributions and pension expenditure.

7.5. Cash Flows of Individual Schemes Within the PPSF

With respect to workers in public and private enterprises only, the primary cash-flow
balance is positive until 2011 when it turns negative, and its size is estimated to widen
rapidly thereafter according to the moderate economic growth and medium
demographic cost scenarios as shown in Figure 7.4. However, according to the high

economic growth and low demographic cost scenarios the primary cash-flow balance

is positive until 2018, and the deficit in contribution income relative to expenditure is
expected to continue at a low rate up to 2025. This is because the business sector is

much more affected by the economic conditions which directly affect the level of
income and expenditure of this scheme. It is also because of the lower number of

unemployed people associated with high economic growth and low population
growth. According to the high economic growth and high demographic cost scenarios

the balance would be positive until 2013.

® In particular, private sector and self employed workers as assumed in Chapter 2.
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Figure 7.4. Income and expenditure from the public and private sector employees under the

moderate economic growth and medium demographic cost scenario over the
projection period 1997-2025
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It is expected that the reserves of this scheme would continue to grow from a level
equivalent to 11.6 years’ expenditure in 1997 to 20 years’ expenditure in 2025
according to the moderate economic growth and medium demographic cost scenario.

This scheme is in a similar situation to the civil servants’ scheme but the expenditure

will need to use part of the Treasury subsidy to pay benefits, as the investment return
and the assets are unattainable. The results of the status quo projections for public and

private sector employees under the three scenarios are presented in Table 6.2 of

Appendix 6. A comparison between the primary deficits of the two funds and

individual schemes 1s shown in Table 7.1.

Table 7.1. The primary cash-flow balance according to the medium demographic cost and
moderate economic growth scenario over 1997-2025 (LE m

Scheme/Year [ 1997 | 2000 |2005| 2010 | 2015 | 2020 | 2025 _
1978 | 1812
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09

68 | 50 | 70 | 167 | -344 _

15 | 28 | 50 | 85 | 130
-612 | -1022 -2788

PPSF

PP Employees
Self-employed
Egyptians Abroad

CSIS
Source: Derived by Author

P
72
X
N
- o
I
I

-2/8 -37

This Table shows that by year 2015 all the schemes except that for the Egyptians
working abroad scheme will have a cash flow deficit and these deficits will persist
thereafter. The self-employed scheme 1s expected to have negative primary cash-flow

balance throughout the projection period unlike the Egyptians working abroad
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scheme. The scheme 1s supposed to have a significant share of the number of
contributors in the low demographic cost scenario. The Egyptians working abroad
scheme shows a positive primary cash-flow for the whole projection period, although

due to its very small coverage the amount of excess contributions is marginal. The
scheme 1s supposed to have a decreasing number of contributors and contribution

income and has an increase in the number of pensioners. However, this scheme is not
significant to the whole system. The casual workers scheme has the largest negative
cash-flow balances reflecting the obvious imbalance between the benefit level (LE
63) and the contribution level (LE 1). The deficit in respect of the casual workers

scheme in all the scenarios makes the overall primary cash-flow balance negative in
the PPSF.

In the PPSF, the cross subsidisation between covered categories of different schemes
is not shown explicitly, however the analysis of the Fund as a whole shows that the
deficit in respect of self-employed and casual workers schemes is reduced by surplus
of the public and private sector workers’ scheme in the short term. However, as the
financial balance for the public and private sector workers’ scheme deteriorates, the
overall cash flow will fall negative. If this situation remains unchanged, the negative
cash-flow balance is expected to continue. This will require the use of the Treasury

subsidy to pay benefits or the realisation of assets or some of the future annual interest

due to the system before being added up to the assets in the NIB.

7.6. Consolidated Expenditure of ESSPS

To evaluate and analyse the social insurance expenditure at the national level, the
overall projected income and expenditure of the two Funds are consolidated together
to provide an assessment of its future “burden” for the national economy. The
expenditure analysis of the three scenarios is explored. The less favourable moderate
economic growth projection scenario takes the cost of subsiding the social pension
system up towards 2.3% of the GDP by the end of the projection period. However,
under the high economic growth scenario, this rate goes below 1.5% of the GDP by
2025. Figure 7.5 shows an estimate of the Treasury' subsidy to the ESSPS as a
percentage of GDP over 1997-2025 under the medium demographic cost and

moderate and high economic growth scenarios. The assets of both Funds are

estimated to increase to 83% of GDP by 2025.
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The results of these projections for the two Funds give a more favourable overall
picture in the high economic growth and low demographic cost. The results give a
less favourable picture under the moderate economic growth and high demographic
cost scenario, but the differences are not significant as shown in Tables 6.2 of
Appendix 6. However, as a conclusion, whatever scenario is actually happen in the
future the ESSPS would face a liquidity problem from around 2010 unless the
Government changes the rules regarding the availability of benefits or increase the
level of cash income. But because the ESSPS is a very formal system and there is no
private provision, it is most difficulty reducing the system benefits and therefore,

encouraging private provision might be an appropriate solution’ (Dickinson, G., et al.,
1997).

Figure 7.5. The Treasury subsidy to the ESSPS as a percentage of the GDP over 1997-2025
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The current level of Treasury subsidy 1s below 1.8% of GDP and it is estimated to
increase gradually to about 2.3% by the end of the projection period according to the
medium demographic cost and moderate economic growth scenarios. This looks
reasonable for a country with a developing economy and wide population coverage
within the social insurance system. This compares well with that of some other
countries in the region, being about 4.6 % of that in Turkey, 9.0% of that in Israel, for
example (World Bank, 1997). If economic growth is 4% per annum on average (the
assumed moderate GDP growth scenario) over the projection period, then Egypt

would reach a level of per capita GDP equivalent to the current levels in some

" Chile closed its Social Security System and replaced it with compulsory 10% savings.
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European transition economies’, such as the Czech Republic and Hungary, without

reaching their level of social expenditure: currently between 18% and 25% of GDP
(World Bank, 1998).

The projection reveals that Egypt is expected to follow normal trends of development
in the increase of its pension expenditure as its population ages. But the moderate
ageing of the population in Egypt will enable pension expenditure to stay below 5 %
of GDP by the end of the projection period. One of the reasons of lower social
security in Egypt i1s the pre-funded of the system as well as the low level of benefit
amounts as a percentage of average national earning. However, if further population

ageing in Egypt is extrapolated, a steady increase in pension costs may be anticipated.

7.7. Actuarial Valuation of the ESIPS

The actuarial valuation of every individual scheme was carried out according to the
valuation model set up in Chapter 3, the demographic and economic assumptions

discussed throughout the thesis and the available data on 30/6/1997. The actuaral

valuation method applied was the aggregate cost method, as explained in Chapter 3.

The actuarial valuation concentrates on the objectives stated in Chapter 3 regarding

answering significant questions relevant to the adopted full funding strategy in

connection with the characteristics of the ESIPS. The valuation results are presented

in the following sections.

7.7.1 Objective 1: Adequacy of the Current Contribution Rates
for New Entrants

1. What is the normal actuarial cost of providing benefits at different entry ages as a
% of the payable salary (basic, variable and total) and what is the age at which the

actuarial cost is the same as the current level of contribution rates at different

assumed interest rates;

2. What is the effect of the current strategy of increasing national salaries’ at a rate

of 10% per annum.

' On average, social security expenditure in European Union was 28.5% of GDP in 1995. This figure
ranged from 20% in Ireland to almost 36% of GDP in Sweden. By the nature of statutory social
security system old-age pensions are the largest item of social protection expenditure in the Union.

? Although pensions in payment are also increased by the same percentage, they are not included in the
benefit formulae as the rules do not allow for any link with price or salary increases and they are
financed directly by the Treasury as stated before.
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The actuarial cost using the aggregate cost method was calculated for every benefit
separately. The actuarial cost was calculated for basic, variable and total salaries and

for every scheme separately. The total actuarial cost was calculated as the summation

of the individual costs which include the following:

1- old age and early retirement benefits;

2- death benefits (in service, after retirement and after invalidity);

3- death and marriage grants
4- remuneration benefit
5- administration cost

6- margin for adverse results

7.7.2. Basic Salary

As it can be seen in Figure 7.6 for the basic salary in the GSF, the actuarial cost

depends on the assumed future interest, salary growth rates and age at entry.

Figure 7.6. Percentage actuarial cost of basic salary for different interest and salary growth
rates (Y, 0) and different age at entry for civil servants covered by Law 79/1975"
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The age at which the actuarial cost is the same as the current level of contribution rate
using an assumed interest rate of 7% and salary escalation of 8% is 38. It is found that

this age is 35 for the public and private sectors workers covered by Law 79/1975.

However, if the interest and salary escalation rates are assumed to be 5% and 10%,

105 is the rate of interest and ¥y is the rate of salary escalation.
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respectively, this age decreases dramatically for the GSF members to 18. On the other

side if the interest and salary escalation rates are assumed to be 10% and 5%,
respectively, this age increases dramatically for the GSF members to 49. If we assume
that the normal entry age 1s 30 (because of the very high unemployment at young
ages), the actuarial costs at entry are 26.6% and 29.3% of basic earnings for civil
servants and public and private sector employees, respectively, assuming an interest
rate of 7% and a salary growth rate of 8%. If we take a more optimistic position on
future interest and salary growth rates of 5% and 7%, respectively, with a normal
entry age of 30, the actuarial cost for new entrants should be around the same current

contribution rates for both civil servants and public and private sector employees.

For members covered by the self-employed scheme, the actuarial cost is the same as

the current contribution level at age 33 assuming 7% and 9% interest and salary

growth rates respectively. For the Egyptian working abroad scheme, the age at which
the actuarial cost is the same as the current contribution rate is 44 years at 7% interest

rate and 9% salary growth rate.

It is clear that both the interest rate and the salary growth rate have different effect on
determining the actuarial cost at entry. As it can be seen from Figure 7.6, increasing
the interest rate reduces the actuarial cost at entry, however increasing the salary
escalation rate increases the actuarial cost at entry and vice versa. It is found that the
current contribution rates for the basic salary are, in general, higher than the normal
actuarial costs under reasonable assumptions of interest rate and salary escalation. It is
also found that survivors’ benefits and early retirement benefits represent the most
significant factors influencing the actuarial cost for males and females respectively.

Details of the actuarial costs for every individual scheme are given in Table 6.3 of

Appendix 6.

7.7.3. Variable Salary

A similar conclusion to that of the basic salary was reached for the variable salary as
shown in Figure 7.7. Benefits from the variable salary based on career salary (and not
final salary as in the case of the benefits from basic salary) indexed by 2% for every
contributory year. Pensions from the variable salary is set at a minimum of 50%,
except in the case of early retirement when it is reduced by 5% per annum for the

remaining years to age 60. These factors have some effects on the actuarial cost,
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particularly on death and invalidity benefits. This can be noticed from the shape of the

actuarial cost curves shown in Figure 7.7.

Figure 7.7. Percentage actuarial cost of variable salary for different interest and salary
growth rates (y, 8) and different age at entry for Law 79/19735
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For the GSF, the actuarial cost equals the current contribution rate at age 39, assuming
an interest rate of 7% and salary growth rate of 9%. However, assuming 6% interest
and 5% salary escalation, respectively, and a normal entry age of 30, the actuarial cost
is 21.1%. For the public and private sector workers it is found that the current
contribution rates are equivalent to entry at age 36 under the assumption of 6%

interest rate and 7% salary growth rate''. The other schemes do not have variable

pensionable salary.

7.7.4. Consolidated Salary

Taking the benefits from the two types of pensionable salaries together, basic and

variable, (as a future objective for the system), it is found that the system can reach a

level of actuarial cost somewhere between the current two categories of contribution
rate. Figure 7.8 shows these combined contribution rates for the same assumed rates
of interest and salary growth. It indicates that if the two salaries are combined in one

pensionable salary unit, under the assumptions of a normal entry age of 30 and

assumed future interest and salary growth rates of 6% and 5% respectively, the

I The other schemes within the PPSF are not subject to the variable pensionable salaries
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normal actuarial cost is 28.1%. However, increasing the assumed interest and salary

growth rates to 7% and 9% respectively, at the entry age of 30 increases this cost
slightly to 28.7%.

Figure 7.8. Percentage actuarial cost of total salaries for different interest and salary growth
rates (Y, 0) and different age at entry for Law 79/1975
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It is clear that the combination of the annual salary escalation and the rate of return on
the invested funds will have an important effect on the required contribution rates for
new entrants to the system. The analysis implies that improving the return on the
invested funds is the most crucial factor for reducing the current levels of
contributions. It also indicates that the continuation of the current relatively high level

of salary escalation is increasing the actuarial cost for the new entrants to system.

This analysis gives an indication that the ESIPS can cope with delaying the entry of
new entrants under the current levels of contribution rate. The analysis also indicates
that by combining the two salaries in just one pansionable salary unit under the
assumptions of a normal entry age of 30 and assumed future interest and salary
growth rates of 5% and 7% respectively, the normal actuarial cost is 29.1% as shown
" in Table 7.2. Increasing the assumed interest and salary growth rates to 7% and 9%
reduces this cost slightly to 27.9%.
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Table 7.2: Normal actuarial cost for new entrants at age 30 for selected combination
of interest and salary escalation rates for the GSF

 (y,8) | (10%, 5%) | (7%, 5%) | (5%, 5%) | (6%, 10%) | (6%, 9%) | (7%, 9%) | (8%, 7%)
" Basic | 357 | 306 | 268 | 164 | 202 | 219 | 266 _

Source: Derived by Author

7.7.5 Objective 2: The Required Interest Rate to Achieve an
Actuarial Equilibrium

1- What is the required rate of return on the invested funds in order to achieve the

required full funding level,;
2- What are the results of the actuarial valuations conducted for the two Funds based

on the demographic and economic assumptions discussed in the previous

Chapters.

The effects of varying interest and salary growth rates on the funding ratio of the
system are examined to determine the required interest rate on the invested funds, the
most important objective. The method used in calculating the Fund liabilities was the
present values of future liabilities for current active members, pensioners and
survivors according to the concept of closed fund valuation. Also, the present value of
future contribution for current active members was calculated according to the same
assumptions used for estimating the liabilities. The actuarial surplus (or deficit) is
equal to the value of the fund plus the present value of future contributions minus the
present value of future liabilities for active members, survivors and pensioners. Based
on these definitions, the required rate of return on the invested funds in order to keep

the funding ratio at one (full funding) was estimated.

Figure 7.9 shows that a rate of interest of 6.5% and a salary growth rate of 7% can
stabilise the funding ratio at one given the assumed demographic and economic

assumptions. Every segment of the curve in this figure represents a specific rate of

interest with a range of salary growth between 5-10%. It was found that for every

specific interest rate an increase in salary growth could increase the funding ratio up

to a specific limit which depends on the assumed rate of interest.
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Figure 7.9: The funding ration (FR) of the GSF under different assumed interest and salary

growth rates
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Figure 7.10 shows the FR for an interest rate of 7% for this range of salary growth. It

shows that the FR increases when salary growth increases from 5% to around 8% and

reduces with any further increase in salary growth.

Figure 7.10: The Funding Ratio (FR) under an assumed rate of interest rate of 7%
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The salary growth at which the FR starts to decline increases as the assumed interest

rate increases. This is because the interest rate is supposed to compensate part of the

salary growth. Moreover, there 1s a positive relationship between the return on the
assets required to stabilise the FR and the salary growth rates up to a level and after

that level the relationship becomes negative.
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Table 7.3 gives the results of the actuarial valuation of the GSF for an assumed rate of
return on the invested funds of 7% and salary growth of 9%. The results of this
valuation show a surplus which indicates that the required rate of return to achieve an
equilibrium position is lower than 7%. However, this interest rate of 7% should be
taken as the minimum rate for keeping the Fund in equilibrium. A similar valuation

was carried out for the PPSF and the required interest rate to keep a 100% funding

level was 7.2% (higher than that of the GSF).

Table 7.3. The actuarial valuation statement of the GSF on 30/6/1997 (LE m)

Assets Liabilities

Value
45805
68645

alue

Fund 9871

Present value of future
contributions
Accrued Contribution

Active members
Pensioners

92 3324
920
100527

Urvivors

dministration cost reserve

04542 otal Liabilities

015

Total assets

Actuarial Surplus
Source: Derived by Author

S
o

7.7.6. Relationship between Salary Escalation and Interest Rate

As shown in Figure 7.6, that future salary escalation and rate of return can both have
significant effect on the actuarial cost. Increasing the assumed rate of return on the
invested funds can achieve a lower actuarial cost, but not as much as the increase in
the assumed rate of salary escalation of the basic salary. However, increasing the
salary growth rate in the case of the variable salary increases the actuarial cost for the
ESSPS. The assumed rate of return on the invested funds has much more significant
impact on the funding ratio of the system than the salary growth. Therefore, the
Egyptian government has to consider the effect of its policy of 10% annual increases

in salaries on the actuarial cost and the required rate of return on the invested funds.

7.7.7. The Actuarial Reduction Factor for Early Retirement

The adequate reduction factor to be used in reducing the pension value calculated ate
the NRA in the case of adopting Early retirement by a member of the system was
estimated for both basic and variable salary. This factor was calculated assuming an

interest rate of 7% per annum and the number of years remaining to the NRA. The

result is it is presented in Table 7.4.
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Table 7.4: The actuarial reduction factor applicable to the early retirement pension.

Age
36 | 604 | 4 | 268 [ 5 | 103
37 | 654 | 45 | 238 | 53 | 89
38 | 506 | 46 | 210 | 54 | 75

49

43 | 801 | st | 117 ] 59 [ 10

Source: Derived by Author

7.8. Conclusion

In summary, due to the young population structure in Egypt, if the assumed moderate

economic growth is achieved, total pension subsidy expenditure is expected to stay
below 5% of GDP until the end of the projection period. The basic conclusions drawn
from the status quo projections are as follows: Until 2010, the GSF may collect
sufficient contributions to cover the expenditure, while the PPSF is expected to face a
relatively small size of cash deficit. After 2010, both Funds are expected to have
emerging cash-flow deficits and by 20235, the estimated deficit will be 33% and 20%
of the expenditure, respectively, under the medium cost and moderate economic
growth scenarios. These negative cash balances must be covered either by
Government subsidy, the liquidation of assets placed in the NIB, or implementations

of adequate cost containment measures (i.e. increasing contribution rates or reducing

the expenditure).

It is clear that the current contribution rates are higher than the actuarial cost for any
assumed interest and salary growth rates higher than 6% and 5%, respectively even,

under the assumption of a normal entry age of 30. Therefore, the current contribution

rates should be reduced to a level which will depend on three factors: the assumed

normal entry age, the assumed future interest rate and the assumed future salary
growth. For securing a funding ratio of one, the system needs to ensure a rate of return

of 6.5-7% with salary growth of not more than 7%.
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Chapter 8

Summary, Recommendations and Future Work

This chapter summarises the findings and the major points made in this thesis.
Implications of the projection and valuation results and recommendations for the

development of the ESSPS and improving its performance are also presented.

8.1. Summary

On examining its structural, management, financial aspects and operational
construction, 1t was found that the system has some major weaknesses and there is a
need for structural changes and reforms in the policy and management techniques.
Some of these weaknesses and required changes are summarised in the following
sections. This should lead to the formulation of a reform program to improve the

efficiency and sustainability of retirement income provision, assuring the ultimate

fulfilment of expectations arising from the system and the development of the pension

sector in Egypt.

8.1.1 The ESSPS Structure

1. The ESSPS is a comprehensive system in scope and coverage which, given,
favourable economic growth is sustainable. It provides social protection in respect
of a range of contingencies to around 98% of the country’s employees, which is
thought to have reduced the scope of private pension funds. It seeks to do so
through a system financed, mainly, in accordance with social insurance principles
from three sources of revenue: earnings related contributions from employees and
employers, interest on the invested assets from the NIB and an annual subsidy
from the Treasury.

2. The system is a funded defined benefit scheme (and practically is defined
contribution as well). The benefits are not meant merely to prevent poverty: they
are intended to provide a relatively high replacement rate for lost earnings. The
system is relatively expensive for employees and employers. Contributions are
normally payable at the rate of around 35-40% of the basic salary plus 30-35% of
the variable salary subject to the same earnings limits that are applicable on

benefits. The employers pay approximately two-third of these total costs.
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. Although the system generally satisfies relatively many of the criteria for a good

pension system, a lot of improvement is needed to tackle the problems which

obstruct its development. At the root of these problems, there is the political
interference in the management of the system, a complicated legislative structure

which needs to be revised, total dependency on the state in providing retirement
income, an inappropriate investment strategy, non-compliance and contribution
evasion, and the impact of inflation on pension payments.

. The existing system and its structure is well established, far from crisis and
provides the level of social protection which is envisaged by the system’s
structure. However, the comprehensive structure of the system is reduced
significantly by administrative weaknesses at both the institutional and operational
levels. The system lacks real autonomy and dynamism and the legislation and
rules are complex. Radical managerial and operational reform is necessary to
ensure that the system can survive, achieve its objectives and use its resources
more effectively.

. Problems and weaknesses in the benefit and contribution structure need to be
addressed to ensure more effective use of resources, adequate levels of social
protection, remove inequities and ensure that contributions are made with due
regard to earnings levels. Among these problems are: the effective coverage and
compliance of workers 1s lower than intended (except for civil servants and public

employees) and the system is operating at a lower level of insurable earnings, used

to determine both contributions and benefits, than was intended.
. The division of earnings between basic and variable components creates
anomalies and opportunities for evasion, and erodes the earnings-related objective

of the system.

. Early retirement has a strong impact on the financing position of the system and
needs consideration. The reduction in benefit is less than actuarially required and
since the rules are difficult to enforce, many people receive pensions when they
are still working, which is having a significant impact on the cost of the ESSPS.

. There is no built-in mechanism for indexing pensions, which results in the erosion
of real pensions over time. Average pension levels are still low, particularly for
widows and self employed members.

. There are clearly some provisions that might be termed “over-generous”, such as

the survivors’ benefits (although the average pension level for each survivor is

272




low), while others are too restrictive, such as unemployment benefits. The
contributions for unemployment insurance exceed the rate required for meeting
the liabilities. Some revision of over-generous arrangements would free up
resources that could be better targeted elsewhere, particularly in improving the
unemployment benefits.

10. Although there are supplementary occupational pension schemes operated by
employers, opportunities for private pension funds and private savings are limited,
as it is clearly envisaged that the Egyptian population will depend only on the
social insurance system for providing retirement income.

11. The relationship between the Treasury, the NIB and the two public Funds
represents the key focus of policy issues in social security financing. However, the
financial structure of the system and the division of responsibility for financing
the system and the management of funds are not transparent and rather
complicated, making it difficult to determine accountability between different

public institutions. The GSF and the PPSF work separately in respect of finance

and management.

8.1.2. Investment Strategy and the Treasury Subsidy

1. The pre-funding of the system has resulted in a large pool of assets that represents
a significant share of the national economy (amounted to LE 95 billion,
representing 37% of GDP at current prices at the end of June 1997). However,
they have nearly all been usurped by the government (accumulated debt of the

NIB and loans to the Treasury) to finance its various long-term development
plans. This indicates that the Social Insurance Funds are functioning as vehicles to
transfer excess contributions and the subsidy from tax revenues into the NIB to
fund its national development projects. Thus, these assets are not readily realisable
when needed to meet expenditure and do not even provide market rates of interest.
2. The failing of this investment strategy, which is always regarded as the main
cause of actuarial deficit in most of the actuarial valuations, has led the
Government to accept its responsibility and to take care of the cost of pension
increases. As a result, the Treasury provides an annual subsidy to the Social
Insurance Funds which has been rising over time. This annual subsidy represents a
major part of the total benefit expenditure, reaching 58.2% of the total expenditure
in 1996/97 compared with 21.7% 1n 1979/80, and represented 20% of
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Government expenditure in 1997-98. However, these subsidies to the Social
Insurance Funds are used as a source of income for the NIB and hence for

financing public projects.

3. As aresult of this strategy, the system has not built the capacity to manage the its

assets and therefore the level of responsibility for the investment of funds through
the ESSPS 1s very limited.

8.1.3. Projection and Valuation Results

1. Both Funds together have accumulated assets equivalent to 13.5 years’ annual
expenditure (16.7 years and 11.5 years, for the GSF and the PPSF, respectively) at
the end of June 1997. Expenditure on benefits has been increasing rapidly at an
average rate of 20% per annum over the last ten years, which is creating some
cash-flow liquidity pressures. The ratio of expenditure to contributions shows that
in 1979/80 expenditure represented 49% of contribution income (i.e.51% of
contributions were re-invested) but that in 1996/97 more than 77% of

contributions were allocated to meet expenditure. The Treasury subsidy to the

system, however, represents a small proportion of the GDP (1.82% of GDP in
1998/99).

2. Increase in the levels of non compliance, contribution evasion, and unemployment

among young members of the labour force as a result of the rapid increase in the

population have put more strain on both income and expenditure and increased the

likelihood of a liquidity shortage sooner rather than later.

3. We have applied the actuarial projection technique to project the annual cash flow
of the system under three different demographic and economic scenarios. We
explored the possibility of a liquidity shortage and tested the system’s future
financial sustainability over 1997-20235. It was found that the system is expected
to face a negative cash-flow from 2010 under the medium cost assumptions (the

PPSF may have this liquidity shortage before year 2010) and the contribution
would cover only 80% of the expenditure by 2025.

4. This will require the liquidation of some of the assets loaned to NIB and the
Treasury, which may eventually push the system towards PAYG system requiring

sustainable economic growth in order to be able to continue providing the

increasing annual subsidy to the system.

5. The casual workers’ scheme 1s neither equitable nor financially sustainable.
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6.

The high rate of salary increases over the last two decades is putting significant

pressure on the system.

We have also applied the actuarial valuation technique to determine the required
rate of interest to maintain an equilibrium position of full funding of the system’s
liabilities under different future salary growth rates using a set of economic and
demographic assumptions and the 1997 data. We also tested the adequacy of the
current contribution rates for new entrants under the same assumed interest and
salary growth rates according to the same set of assumptions.

This actuarial investigation has revealed that the system can stabilise the funding
ratio at 100% and achieve surplus under two conditions. The first and most
important requirement is a return on its assets of at least 6.5% per annum. The
second is that the level of annual salary growth should be within 7-8% per annum.
It was found that the current contribution rates are higher than required for new
entrants for both basic and variable salaries under the assumption of 7% interest
and 9% salary growth. It was found that the current contribution rates of basic and
variable salaries are equivalent to entry at ages 43 and 41 respectively. If the two
salaries are regarded as one salary unit, it is found that the required contribution
rate to pay for both benefits is 23% at entry age of 30. It was found that the
current contribution rates are equivalent to an entry age of 30 under the

assumptions of interest and salary growth rates of 6% and 5% for the basic and

5.5% and 6% for the variable salaries respectively. This confirms our earlier

arguments that part of the contributions are effectively taxation rather than saving

for retirement.

10. This actuarial investigation shows that there are some factors which tend to

11.

disturb the equilibrium of the system. The first factor is the increased incidence of
early retirement (particularly female members) as the reductions in pension are
not consistent with the required actuarial reductions and that there is no reduction

on retirement from age 55. The second factor is the survivors’ benefits

(particularly for male members) which put a large financial burden on the system.
The third factor is the annual increases in the salaries, which have varied between
10-15% over the last 15 years.

In achieving the stated objectives, an Egyptian life table was constructed, the

population mortality, fertility, the size of the population within the social security

area and future labour force and total unemployment rates were projected using
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appropriate methodologies. The mortality, fertility, unemployment and population

projections made were consistent for the whole country.

12. It was found that population mortality is improving faster at birth, infancy, young

13.

ages and early adulthood than at late adulthood and old ages, for males and

females. Moderate improvements were noticed at middle ages, with no
improvement or even deterioration at very old ages. Life expectancy at birth for
both males and females have improved significantly from 35.7 and 41.5 in 1937 to
65.4 and 69.2 in 1996 for males and females, respectively. They are projected to
rise to 72.1 and 75.4 years for males and females, respectively, in 2025. However,
it was found that the mortality of the Egyptian population is nearly half a century
behind that of the English population.

Fertility has been declining significantly, particularly from the second half of the

1980s, and it 1s expected to continue declining. The TPFRs is expected to decline
from 3.82 children per woman in 1996 to 2.5 in 2025;

14. It was found that the overall population of Egypt is increasing but at a declining

1.

rate of growth and the total population is expected to reach 106.2 million by year
2025 according to the medium assumption. The analysis reveals that the dominant
impact on the population size arises from fertility assumptions rather than the
mortality assumptions. The declining fertility rates and extended life expectancy
will cause the population profile to age, although this ageing is moderate and

significant effects will not materialise until well into 2100-2200.

It is clear that demographic changes impose strains on the economy in the long

term and could become quite significant when there is an increasing direct link

between the projected population, age structure of the contributors and the State

liabilities towards the system.

16. The labour force in Egypt i1s characterised by declining male participation,

increasing female participation, a large gender-imbalance and rapid growth in the
working age population. There are many factors which increase the likelihood of
having high unemployment levels in the future unless an effective employment
program is achieved so the level of unemployment might decline. Applying a
stochastic time series model, it is projected that the total unemployment rate under

medium alternative decreases gradually from 10% in 1998 to 8% by 2025.
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8.2. Recommendations

Special arrangements or procedures have to be constructed to make the system

respond better to the changing environment. The following recommendations for the

reform of the ESSPS are intended to improve its efficiency and create a better pension

provision in Egypt.

8.2.1 Legislation and Structure of the ESSPS

1.

Review all social insurance legislation to introduce a simplified, consolidated,
uniform and integrated legislative structure for the system. Review procedures for
the issue of legislation, policy and administrative instructions to make the system
better fit within the new environment.

Continue operating the system as social insurance-based Funds independent from

the government budget and according to actuarial principles. Strengthen the

financial linkages between the two Funds, simplify the methods used to calculate

pension entitlements, increase the system’s efficiency and reduce its complexity.

. Prepare, as a long term objective, for the establishment of a fully integrated public

Fund in which financing, administration, and valuation would be combined in a

unified body.

Develop comprehensive, accurate and automated data-bases covering all
contributors and beneficiaries of the two Funds that are integrated with those
maintained by the ESSPS and connected with that of the CAPMAS. Utilise the

National Identity Numbers to ensure that the receipt of retirement income without

the potential for duplication.

. Adjust the current system to create a favourable environment for a long-term

programme of economic restructuring and privatisation by shifting some of the

pension responsibility gradually from the State to the private sector. This shift in

responsibility requires the establishment of a mix of responsibilities between

public and private schemes. Broadly, there are two possible approaches for

achieving this objective:

a. Create a need for private sector provision and actively promote and support its
development by holding back the social insurance system at its present level

and restructuring its contributions and benefits. This could be done by

adopting a flat rate system or by compressing the earnings related system
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within a low ceiling and encouraging the development of private and
occupational supplementary schemes through tax and other incentives; or
b. Reform the existing system by improving governance and compliance but with

some limitation in scope to encourage reliance on occupational and private

arrangements.

6. Encourage the creation and growth of supplementary defined contribution
occupational and private pension funds with the main aims of improving
investment choices and offering more benefits. These funds should, particularly,
target earnings not covered by the social insurance system to supplement the
benefits available from the state system and limit reliance on the system to the

current level. Such funds would reduce the burden that the current system places

on future generations and, therefore, they should have regard to contribution and

benefit levels from the social insurance system.

7. Consider the establishment of a national fund for supplementary pensions' in the
form of a privately run occupational scheme covering incomes that exceed the
maximum participatory benefit in the first tier system;

8. Create an effective annuity market and issue government bonds to cope with the
pension business. Introducing index-linked bonds, rather than fixed interest or
variable rate bonds, can assist pension funds in meeting their real commitments.

9. Continue the policy of terminating contracting-out from the statutory schemes and
continue efforts to re-include the schemes already exempted from the state system.

10. Change the reference earnings to be the aggregate earnings (basic + variable) for

the purpose of determining pensionable salary and contributions. This would
extend the scope of pensionable salary and would ensure a closer relationship
between earnings, contributions and benefits. It would not be necessary to
discontinue the two-tier salary system, which is a feature of national wage policy.
11. Consider the introduction of a long term gradual increase in the pension age” in
combination with a broader package of measures to ensure that no one sufters a
loss of accrued rights. This has to match the expected future change in the
population profile over the coming 50 years, the increase in members’ life

expectancy and the labour force profile. The unemployment implications must be

' “In France, the second tier of pensions is organised as a national programme with specific benefits

which are financed and administered through a number of industry-wide institutions, grouped under
two central organisations
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considered very carefully. Such a suggestion is subject to caveats about its
political, soctal and economic acceptability and its real effects. As a suggestion
the pension age might be raised by one year for every 10 years of time.

12. Extend the reference period for the determination of earnings in the pension

formula so that, first, a longer reference period is used® and, second, the earnings

are revalued by the proposed national average earnings index.

13. Consider reducing the contribution rates to change how costs are shared between
workers and employers (i.e. make the employer contribution rates equal to that of
the employees at maximum). Given that the current high contribution rates make
up for the low return on assets, an improvement in the rate of return would help in
reducing the employer’s cost and may reduce contribution evasion and the level of
unemployment. Determining the contribution levels in a national social security
system should also include the participation of economists, sociologists and
politicians to prevent the rates from becoming oppressive to the system’s
members or obstructive to the growth of industry or the investment of foreign and
domestic capital.

14. Consider the indexation of pensions in payment to protect against inflation (either
automatically every year or as a result of periodic reviews) so the real value of
pensions will be maintained and pensioners will maintain their standard of living.
This can be achieved by linking pensions to a consumer price index or to average
salary increases as an integral part of the benefit formula instead of the current ad
hoc adjustments by special increments. Automatically index the relevant ceilings
and minimum benefits in line with average earnings.

15. Restrict and discourage early retirement by imposing age 55 as the minimum age
of entitlement and supplementing this with stronger penalties for exercising the

option of early retirement. A more equitable rate of reduction would be around 5%
per year of anticipation.

16. Simplify and restrict the range of survivors’ dependants eligible for benefits to
reduce the level of over generosity and make the benefits more effective for the

eligible dependants. This should produce a significant saving in expenditure on

death benefits.

2 Currently age 60 except for the self-employed and casual workers for whom it is 65.

* Italy, Spain and Portugal each has a social security pension based on final average earnings, with
averaging over 5 years in the case of Italy and Portugal and 8 years in the case of Spain.
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17. Give priority for increasing the rate of compliance among categories of workers

with low compliance rates, particularly private sector workers and the growing

numbers of informal sector workers.

18. Introduce a qualifying contribution period required prior to the award of invalidity

benefits for civil servants and public sector workers of at least 3 months as for

private sector workers, and consider extending it to a longer period of at least 6

months, for example, thereafter.

19. Extend the scope of the self employed scheme to some of those regarded as casual

workers. Introduce measures to prevent low salary selection in the self-employed
scheme. For instance, increase the minimum pensionable salary of the self

employed scheme gradually and consistently (e.g. every two years). Taxable

income could be used for guidance in this case.

20. Improve the scheme benefits in respect of employment injury with a related

21.

22.

23.

increase in contribution rates.

Change the funding strategy of the casual workers scheme (CSIS) by increasing
the contribution rate to correspond with the principles of social insurance. This
requires linking the level of contributions and the level of benefits and imposing a

benefit disqualification for late payment of contributions. Thus the structural

imbalance between the benefits and contributions of the casual workers scheme
could be abolished. Reconsider some of the sectors subject to the CSIS as incomes
of these sectors change with economic conditions.

If it is decided to continue the casual workers’ scheme as a non-contributory tier
of the system, it is better if it is removed from the ESSPS and finds sources of

funding to support an adequate assistance system for those categories of the

population who are unable to finance their future social security liabilities.

Review the unemployment protection arrangement to ensure that it is better

integrated with economic reforms. Make unemployment benefits available to the

vast majority of the unemployed and focussed on support for active job search.

24. Establish vesting and portability to ensure that pension entitlements (including the

2.

value of employer contributions) are easy transferred from one Fund to another on
a change of employment which results in a change of the social security scheme.

Appoint a government actuary, as in the UK, to take responsibility for all actuarial
advice related to the ESSPS and for regulating and supervising occupational and

private pension schemes.
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8.2.2. Mortality, Population and Labour Force Projections
1. Undertake a full-scale mortality investigation for the construction of new Egyptian
life tables and the projection of future mortality trends decennially after the

publication of data from the new census which should be made publicly

available®. Prepare life tables for females according to marital status, based on

census and deaths data. A generation approach to the projection of mortality rates

should be also investigated.
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