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T = p(Y| :1)
And in view of loss function, we get:

e (min(s,min(1-5), 7))l *0*(%0-aui]

KMEL (U) —

e (max (8, min(1-&), 7))o+ (e-20ui ]
So, the problem becomes: Min /™ (y,) , where ¢“ (y,) isas given in (2.16)
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Abstract:

This study is designed to analyze and determine the main determinants that affect fertility
in Egypt.

Marriage was the first and main aspect in Bongaarts’ model that affects the rate of
fertility in Egypt since this is the only way for sexual activity (Bongaarts, 1982). Since there are
many socio-economic features that are changing in our society nowadays there are many changes
in marriage characteristics, for example the age at first marriage which may affects directly
fertility rate. The study will discuss one of the direct determinants of Bongaarts’ model; it’s the
delay age at first marriage and its effect on the fertility rate in Egypt using data of EDHS 2008
and 2014.

A new methodology, “Multivariate Marital Fertility Model” is used to explore main
determinants of children ever born (CEB) constrained by duration of marriage. The study
resulted that contraceptive use and woman’s educational level were the most influencing
determinants of fertility in both models; 2008 and 2014 models.

It’s recommended to enhance future prevalence of contraceptive use and define
new paths for women to achieve higher educational level and work.
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l. Introduction

It is widely acknowledged that age at first marriage has an influence on fertility, particularly
in countries where childbearing occurs within marriage as Egypt. The close association between
fertility and prevailing marriage patterns is well acknowledged; it is one of the four proximate
determinants of fertility proposed by Bongaarts (1982).

The childbearing period of a woman is generally assumed to exist between the ages 15 to
49. The level of fertility in demography is measured in terms of live-birth performance. The
child bearing is, no doubt, basically a biological function, but the child bearing in any society is
performed in socio-economic and cultural setup and is, therefore, influenced by socio-economic
factors as well as social customs, values and norms related to various aspects of childbearing.

Literature review showed clearly that age at first marriage and marriage duration have
high influence on fertility levels, when marriage age increases under some conditions, fertility
can be declined because of the reduced number of women at risk of childbearing. As the fertility
for women marrying at late age appears to be lower than among those marrying at a younger age.

Age at first marriage is one of the most important factors in population dynamics as it
affects fertility. In most societies, marriage defines the onset of the socially acceptable time for
childbearing and is the most predominant context for childbearing. Age at marriage marks the
transition to adulthood in many societies and it is considered the beginning of regular exposure
to the risk of pregnancy and childbearing.

Women who marry at early age will have, on average; longer period of exposure to the
risk of pregnancy, often leading to higher completed fertility. Variation in age at marriage
explains differences in fertility among population and also explains fertility trends within the
population over time.

Delayed age at first marriage directly affects completed fertility by reducing the number
of years available for the childbearing, an important report revealed that there are four million
women in Egypt over the age of thirty, who have never been married. (Cleland, J 2006)

I1. Objectives of the study

The objective of the study is to construct a multivariate marital fertility model to measure
the effect of marriage on fertility in Egypt.

1. Data Source:

This study utilizes the data derived from the Egypt Demographic and Health Survey 2008
and 2014 that included around 19000 ever married women in 2008 and around 21000 ever
married women in 2014.

IV. Review of Literature

A study in Egypt aims to assess the demographic determinants and policy for fertility, to
be guided by this theoretical background in an analysis of the effectiveness of the economic and
social factors in determining the levels and patterns of fertility in Egypt as a basis for the
consideration of the population policies to achieve the targeted changes in fertility at the national
level. It was found that Egypt was occupying the center of the second half in 1950s but headed
toward progress over time where levels of reproductive health in Egypt tended to decline
(expressed in birth rates). Mohamed, H (1982)
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A study in Egypt used Bongaarts’ model (1978) with a view to link fertility with some
intermediate variables in the form of a quantitative relationship. To measure the degree of impact
for four indexes, which was represented in the proportion of married women and the use of
family planning methods and the deliberate abortion and breastfeeding, it was concluded that
proportion of married women was considered to be the best predictor for fertility. Nageeb, M
(1982)

Demographers have estimated that if marriages were postponed from the age of 16 to 21,
the number of births would decrease by 20-30%, it was also found that education is the strongest
correlated variable with use of contraception and also one of the significant variables explaining
fertility in Bangladesh Cochrane and Zachariah (1983)

Another Egyptian study aimed to determine the effect of specific economic factors on
fertility patterns at the level of the Republic and to each of the rural and urban areas separately
using descriptive analysis, it was concluded that the income has high influence on family size, as
household income increase the family size increase and vice versa. Mostafa, E (1988)

Study aimed to analyze fertility levels in Egypt, the assessment of intermediate variables
and the most important social variables affecting fertility. It was found that there were four
variables interpreted the level of fertility in Egypt in the best regression equation. The duration of
marriage, wife educational level, place of residence and age at marriage. Mokhtar, L (1988)

A study in Egypt analyze the relationship between education and family planning as a
way for affecting fertility levels, the study concluded that the level of education is one of the
most important factors which works to raise the age of marriage and decline fertility levels, the
study also showed a decline in level of fertility for female with no education. The results showed
also that more than 75% of women spend most of their income on the family and that more than
two thirds of married women discuss their husbands in the subject of family planning. The study
pointed out the existence of a direct relationship between the educational level of husbands and
current use of contraceptives. Haroon, O (1993)

It was stated that fertility, age composition and wealth status are clearly associated
with nuptiality changes. It was discussed the significant recent fertility transition in Arab
countries and demonstrated the role played by marriages in precipitating such a change. The
future directions of fertility change are very much related to the ongoing changes in nuptiality as
well as possible changes in marital fertility patterns to offset the fertility inhibiting effects of
later marriages. Rashad, H (1997)

Another study in Egypt showed that education depresses fertility by raising the age at
marriage, fostering a favorable attitude towards small family norm and improving awareness of
using family planning methods. The study has clearly brought out the impact of education on
reduction of fertility. Education is regarded as being the primary catalyst in reducing fertility by
attaining education which in turn affect the age at marriage. Nicholas and Westergaard, K
(1998)
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A study in Hungary estimated that 7%-12% of Hungarian women younger than 30 were
infertile; 13%-22% of women aged 35 were infertile; and 24%-46% of women aged 40 were
infertile also in terms of ovarian reserve, a typical woman has 12% of her reserve at age 30 and
has only 3% at age 40. 81% of variation in ovarian reserve is due to age alone, making age the
most important factor in female infertility. Chan, D (2002)

Fertility reduction as a result of delay in marriage age in many developing countries has
generally been equated with progress and development. For such progress to be equally shared
by members of society and to result in improving the quality of people’s lives, societal concerns
with reduction of population size should be parallel with equal investment in woman’s needs.
Investment should be made to empower women, upgrade their resources, expand their choices in
life, and foster more balanced gender relations. Rashed, H and khadr, Z (2005)

Another Egyptian study showed that the demographic factors are the most influential
factors for fertility, followed by the Working status in the economic factors. The total fertility
rate is expected for 2017 to be 2.1 children for each woman. Kilany, M (2007)

It was indicated in United Arab Emirates that higher age at marriage shortens the
reproductive span which in return, reduces the fertility rate. Rising age at marriage helps in
lowering the birth rate, low birth rate could lead to a declining population where as high birth
rate could lead to explosive growth. Fertility is of course, the vital force which continuously
replenishes the population from attrition of mortality. Fikri M and Farid S (2011)

The 2014 Egypt DHS indicates that fertility has increased after more than 20 years of
decline. Between 1980 and 2008, fertility dropped from 5.3 children per women to 3.0 children
per woman. But since 2008, fertility has risen by half a child. Currently, Egyptian woman have
an average of 3.5 children, fertility is higher in rural areas than in urban areas (3.8 versus 2.9)
and is highest in rural Upper Egypt (4.1 children per woman). Fertility is lowest (2.8 children per
woman) among women living in the wealthiest households. It is women in the middle wealth
quintile who have the highest number of children, on average (3.9). Fertility is relatively stable
across educational levels, ranging from 3.5 children per woman among those with secondary or
higher education to 3.8 children per woman among those with no education. MOHP etal (2015

V. Conceptual Framework of the Study:

Fertility has many factors influencing it, some of them affect fertility directly and some
indirectly, for example, many have linked economic development with low fertility, When the
GNP changes, woman don’t decrease their number of children ever born (Davis and Blake1956).


http://en.wikipedia.org/wiki/Ovarian_reserve
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Fig (1) Conceptual framework of the study
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Source: Derived by the author relying on Bongaarts” model (1982)

VI. Methodology of the Study:

1. Descriptive analysis is used to determine factors associated with fertility in Egypt
using EDHS 2008.

2. Multivariate Marital Fertility model is developed to determine the factors that affect
fertility by the marital data EDHS 2008 and EDHS 2014, using Rodriguez, (1980)
method.

The basic fertility measure, which measures fertility cumulated up to the date of the
interview. Is children ever born. Two problems arise; however, when CEB is used as a dependent
variable in an additive regression model, the first problem is that in an additive model,
differences in CEB between categories of an independent variable are assumed to be the same
for all marriage durations. This is probably an inaccurate specification because CEB increases as
duration increase, and differences in the number of children ever born appear likely to become
larger with increasing duration of marriage as well.

A more plausible assumption is that differences in CEB between categories of a variable are
proportional to duration of marriage. In other words, differences in the rate of childbearing per
year of marriage between categories of an independent variable are constant. Therefore, the
dependent variable used here is children ever born (CEB) divided by duration of marriage, (D).

The explanatory variables of interest (Age at first Marriage, Place of Residence, Woman’s
Educational Level, Husband’s Educational Level, Husband Occupation, Wealth Index, Woman
Occupational Status, Husband Age, Husband was Relative through Blood, Contraceptive use,
Child Mortality, Ideal number of children for woman, Ideal number of children for husband,
Woman’s child sex preference and Husband’s child sex preference) were entered into the fertility
model as a set of dummy variables.
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Thus, in each case, the coefficients presented are correctly interpreted as the difference in
the number of children ever born per woman-years of marriage between each category of the
explanatory variable and the omitted category.

(CEB/D) w=Bo+B1 X1y +B2Xon+B3Xzy+.....
Where:

CEB: Number of Children ever born

D: Marriage duration

VII.  FEertility levels:

On average, EDHS 2014 shows that women in their 30s have had three births and women
nearing the end of the childbearing period have given birth to four children.

Fig (2) Mean number of Children Ever Born (EDHS 2014)
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Source: EDHS 2014

Egypt has a strong government national family planning program. The Contraceptive
Prevalence Rate (CPR) is up from 38 percent in 1988 to 60.3 percent in 2008. The Total Fertility
Rate (TFR) has been slowly declining from 4.4 live born children per woman in 1988 to 3 in
2008, while the gap between the urban governorates and the rural ones has been reduced. The
TFR has decreased because the average age at first marriage, the average age at first birth and the
contraceptive prevalence rate have all increased. (Amin T, 2014)

a. Fertility by Age and Duration of Marriage:

Fertility is affected by age and duration of marriage. After puberty, Fertility increases and
then decreases, with advanced maternal age causing an increased risk of infertility. A woman's
fertility in the peak at the early and mid-20s, after which it starts to, decline slowly, with a more
dramatic drop at around 35. Menopause, or the cessation of menstrual periods, generally occurs
between the 40s and 50s and marks the cessation of fertility, although age-related infertility can
occur before then. The relationship between age and fertility is popularly referred to as a
woman's “biological clock”; when a woman reaches an age where fertility is commonly
understood to drop, it can be said that her “biological clock is ticking”.

Duration of marriage is considered to have an effect on fertility where it is the actual
period for pregnancy to occur, whereas high fertility levels can be accompanied by long duration
of marriage.
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A number of countries have reached fairly low levels of fertility in 2005 and are
experiencing very slow declines. In Argentina, Chile and Uruguay recent declines have mostly
occurred among women in the prime childbearing ages while adolescent fertility remains high
and unchanging. The age pattern of fertility in these countries remains young although the most
recent estimates show an increase in fertility among women aged 35 and over while fertility
declined among the age groups 20-24 and 25-29 (but not 15-19). The rise in fertility at older
ages, in conjunction with a fall at the younger ages, may be indicative of a recuperation of the
previously postponed births—the phenomenon observed in several European countries. This
hypothesis is consistent with the increase of the age at first birth, which appears to be happening
in Chile. In Egypt and Malaysia fertility has been declining at a slow pace, especially in the
recent past, recent age patterns of fertility also show declines in rates among younger women and
increases among older ones. It is likely that both postponement and recuperation are also taking
place in these two countries. If that is the case, the postponement-recuperation effect is likely to
continue and even strengthen from one cohort to the next. Postponement of births depresses the
TFR but the effect of recuperation is to inflate the TFR. The degree to which one or the other
occurs determines the level of TFR. (United Nation 2002)

b. Fertility by Marriage:

The duration of exposure to the risk of pregnancy in a society is associated with the age
at which women first marry and the duration of marriage. Thus, trends in age at first marriage
can help explain changes in fertility levels in Egypt. Age at first marriage in this study is
classified into three groups the first one is less than 20 years old, the second one is between 20-
24 years old and the last one is 25 years or more.

In most countries of the world, especially the less developed ones, the family continue to
be the unit in which reproduction takes place. Marriage usually marks the beginning of family
formation and as such affects fertility directly through its impact on the duration of a woman’s
exposure to the risk of pregnancy. Age at first marriage is therefore a primary indicator of this
exposure.

c. Fertility by Education:

Over the past two decades, significant gains in the educational attainment of women have
taken place in many countries; more than 50 per cent of women of reproductive age have
attained at least secondary schooling. Concomitantly, there are 11 countries where less than 20
per cent of women of reproductive age have no education compared with 7 countries in the
earlier period. However, not all countries have shown such gains in female education. In Egypt,
Guatemala and Morocco, more than one-third of women of reproductive age have no education.
In Bangladesh, India, Morocco and Nepal more than half have no education. (United Nation,
2002)

Numerous studies have shown convincingly the fertility-reducing impact of advances in
female educational attainment, among them an Egyptian study in 1993 and a United Nations
study of 26 developing countries (UNDP, 1995). The negative relationship between female
educational attainment and fertility was confirmed. It demonstrated that the main paths of
influence through which woman’s education reduces fertility were its association with later age
at first marriage, desire for smaller families and increased use of contraception. Education-
specific trends in fertility were also examined in that study. Analyzing data from two different
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surveys for each country, the study found that in many countries all educational groups
participated in the decline of fertility. In many instances because fertility among the less
educated declined most, the fertility gap between women with secondary education and those
with little or no education narrowed.

d. Fertility by Place of Residence:

Indeed, urban fertility has consistently been found to be lower than rural fertility.
Estimates from the United Nations show a rapid increase of the world’s urban population; the
process of urbanization is advanced in the developed regions while in the developing regions, it
is estimated that 40 per cent of the population lives in urban areas (United Nations, 2001).

There is great diversity within the developing regions. Latin America and the Caribbean
as a whole are highly urbanized with 75 per cent of its population living in cities in 2000. Asia
and Africa are considerably less urbanized, with 37 per cent and 38 per cent, respectively of their
populations living in urban areas. The process of urbanization is expected to continue in all
regions of the world. Given the large differentials in total fertility according to residence these
developments will have an impact on fertility trends (United Nations, 2001).

In Africa, urban-rural fertility differentials have widened over time in Egypt, Ghana and
Morocco, while it remained unchanged in Kenya. In Asia, the more rapid decline in urban
fertility, Bangladesh and the Philippines has widened the gap between urban and rural fertility
while the faster fertility decline among rural women in Turkey has narrowed it. In Latin America
and the Caribbean, the difference between urban and rural fertility has narrowed in all countries
with trend data except Bolivia where it increased by more than one child per woman from around
the mid-1980s to the mid-1990s, a result of declining urban fertility and unchanged rural fertility.
The narrowing gap between rural and urban fertility in Latin America and the Caribbean can be
attributed to the faster decline in rural than urban fertility. Nonetheless, some of the widest
urban-rural fertility gaps of at least two children per woman still persist in Bolivia, Guatemala,
Haiti, Nicaragua and Peru in spite of the region’s larger proportions of urban residents compared
to other developing regions. (United Nation 2001)

Demographic and health survey shows that in Egypt the number of children per woman
has declined, from 3.5 in 2000 to about 3.0 in 2008. Fertility fell faster in rural areas, narrowing
the gap between urban and rural women. In 2008, the average number of children per woman
was 2.7 in urban areas and 3.2 in rural areas. (Kent M, 2009)

The 2008 DHS shows that 17 percent of women of reproductive age would like to delay
having another child, and that 62 percent would like to avoid another pregnancy altogether.
Egyptian women surveyed in the 2000 DHS gave slightly different answers: 14 percent wanted
to delay their next birth and 64 percent said they did not want another child. But in both surveys,
between 13 percent and 14 percent said they wanted to get pregnant as soon as possible.

If all the women who wanted to avoid pregnancy were able to do so, fertility would
probably fall. The percentage of women using a modern contraceptive method rose slightly, from
54 percent to 58 percent between 2000 and 2008, with most of that increase before 2005. (EDHS
2008)

VIIl.  Descriptive analysis for Children ever born:

Cross tabulation with chi-square test is used to identify the main Factors that affect number of
children ever born using some background characteristics as: Age at first Marriage, Duration of
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marriage, Place of Residence, Woman’s Educational Level, Husband’s Educational Level,
Husband’s Occupation, Wealth Index, Woman’s Occupational Status, Husband’s Age, Husband
was Relative through Blood, Contraceptive use, Child Mortality, Ideal number of children for
woman, Ideal number of children for husband, Woman’s child sex preference and Husband’s

child sex preference.

Table 1 Children Ever Born by Background Characteristics, EDHS 2008:

Percent of distribution of Children Ever Born, with Age at first Marriage, Duration of marriage, Place of
Residence, Woman’s Educational Level, Husband’s Educational Level, Husband’s Occupation, Wealth

Index, Woman’s Occupational Status, Husband’s Age, Husband was Relative through Blood,

Contraceptive use, Child Mortality, Ideal number of children for woman, Ideal number of children for
husband, Woman’s child sex preference and Husband’s child sex preference.

Children
Ever born

No One Two Three Four Five
Background Children | Child | Children | Children Children | Children
characteristics or more
Woman’s  Age at  first
Marriage*:
Less than 20 years 8.1 12.2 18.1 20.1 15.0 26.5
20-24 years 11.6 18.1 24.2 24.0 13.3 8.8
25 years or more 15.8 21.5 30.3 22.5 7.2 2.7
Duration of Marriage*:
Less than 10 years 104 34.8 37.1 15.1 2.2 0.4
10-20 years 3.0 4.4 18.7 35.9 23.3 147
20 years and more 3.0 2.3 7.5 19.0 20.8 47.4
Place of Residence*:
Urban 9.6 16.5 25.3 24.4 13.0 11.2
Rural 10.9 14.6 19.2 19.8 13.8 21.6
Woman’s Educational level*:
No education 8.0 9.1 14.3 17.0 16.8 34.8
Primary 7.5 9.5 17.5 21.6 18.6 25.3
Secondary 115 19.3 26.2 25.2 11.1 6.7
Higher 14.7 24.1 29.6 21.6 8.0 2.0
Husband’s Educational level*:
No education 8.7 10.2 14.0 16.1 16.0 35.0
Primary 7.8 114 18.6 21.3 16.1 24.8
Secondary 11.6 18.1 24.8 23.6 11.6 10.3
Higher 11.0 19.0 26.8 24.4 12.6 6.2
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Cont. Table 1 Children Ever Born by Background Characteristics:

Percent of distribution of Children Ever Born, with Age at first Marriage, Duration of marriage, Place of
Residence, Woman’s Educational Level, Husband’s Educational Level, Husband’s Occupation, Wealth
Index, Woman’s Occupational Status, Husband’s Age, Husband was Relative through Blood,
Contraceptive use, Child Mortality, Ideal number of children for woman, Ideal number of children for
husband, Woman’s child sex preference and Husband’s child sex preference.

Husband’s

Occupational

status*:

Not Working 11.6 9.8 12.6 21.4 16.1 28.5
Working 10.1 15.6 22.1 21.6 13.5 17.1
Wealth Index*

Poorest 9.5 12.3 155 15.4 15.1 32.2
Poorer 115 14.2 17.7 19.5 14.1 23.0
Middle 9.6 15.2 22.6 21.5 13.8 17.3
Richer 10.8 16.5 24.4 24.9 12.8 10.6
Richest 9.7 18.4 27.5 26.5 11.8 6.1
Woman Occupational Status*:

No 11.0 16.2 21.2 20.2 13.1 18.3
Yes 6.6 11.3 24.0 29.5 15.4 13.2
Husband’s Age*:

Less than 20 years 29.6 25.9 13 7.4 5.6 18.5
20-24 years 43.3 40.7 11.8 2.6 0.8 0.8
25 years or more 8.8 14.3 22.1 22.5 14.2 18.1
Husband was Relative through

Blood *:

No 10.1 14.2 18.8 19.3 14.2 23.4
Yes 10.3 16.1 23.0 22.8 13.1 14.7
Contraceptive use*:

No 23.4 20.2 17.6 14.2 9.1 15.5
Yes 0.0 11.6 24.9 27.5 17.0 19.0
Child Mortality*:

No 0.0 16.9 24.2 24.3 15.1 19.5
Yes 6.1 9.7 15.9 15.6 22.2 30.5
Ideal number of children for

woman*: 3.5
Less than 3 children 15.1 25.3 30.5 20.4 5.2 10.6
3 children or more 8.2 15.8 20.3 25.0 20.1

Ideal number of children for

husband*:

Less than 3 children 14.2 20.1 30.3 15.0 10.4 10.0
3 children or more 94 10.5 20.9 25.1 30.1 4.0
Woman’s child sex

preference*:

Male 9.1 145 10.2 24.9 30.5 10.8
Other wise 10.8 20.7 20.8 30.7 8.1 8.9

10
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Cont. Table 1 Children Ever Born by Background Characteristics:

Percent of distribution of Children Ever Born, with Age at first Marriage, Duration of marriage, Place of
Residence, Woman’s Educational Level, Husband’s Educational Level, Husband’s Occupation, Wealth
Index, Woman’s Occupational Status, Husband’s Age, Husband was Relative through Blood,
Contraceptive use, Child Mortality, Ideal number of children for woman, Ideal number of children for
husband, Woman’s child sex preference and Husband’s child sex preference.

Husband’s child sex

preference*:

Male 1.7 13.6 10.4 30.4 20.1 17.8
Other wise 15.0 20.2 10.8 27.1 11.7 15.2

Source: calculated by the researcher EDHS 2008
*: Chi-square significance

One can conclude that for women who marry at age less than 20 years old almost 3 out of
10 women do get 5 children or more, were almost one-fifth of them get three children. While for
those who marry at age 25 years or more almost 3 out of 10 women do get two children and
almost one-fifth of them do get three children.

For women who were married for less than 10 years, about one-third of them had one
child; almost two out of five women had two children. For those who were married for 20 years
or more, almost one-fifth of them had four children and about half of them had 5 or more
children.

Concerning place of residence, for urban residence almost half of them had maximum 2
or 3 children while in rural areas quarter of them had 5 children or more.

Woman with no education tends to get large number of children while on the other hand
as educational level gets higher woman tends to get less number of children same as Patricia, B
results in (2008) as shown almost 35% of those with no education get 5 children or more on the
other hand more than 67% of those with higher degree tend to get maximum of 2 children.

From the significant relationship between husband’s education and children ever born, as
husband’s education level increase number of children ever born tends to decrease as shown here
in Table 1, almost 35% of husbands with no education get 5 children or more while almost half
of those with higher degree get maximum of 3 children.

Almost 3 in 10 of husbands who are not working tend to get 5 children or more while
almost 50% of those who are working tend to get maximum of 2 children.

From the significant relationship between wealth index and children ever born it can be
concluded that poor people had more children maybe because they are usually less educated or
may not have knowledge on the contraception or because they believe that these children are
source for their income, while on the other hand rich people had less number of children. For
example, almost half of woman in the poorest level had between 4 and 5 children or more, while
50% from those who belong to the richest level hadmaximum2 children.

Table 1 above shows that significant relationship between woman’s occupational status
and children ever born; almost one out of five women who don’t work had 3 children which
differ for women who work to be almost 3 out of 10 women.

Almost 60% of husbands aged less than 20 years old did have maximum of 1 child while
on the other hand 67% of those aged 25 or more have maximum of 3 children.

11
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From the significant relation between number of children ever born and the blood
relationship between husband and wife it can be concluded that from those who were relatives
almost one out of five had 3 children where on the other hand for those who weren’t relatives
almost quarter had 5 children or more.

From Table 1 it can be concluded that from those who use contraceptives almost quarter
had 2 children and almost 3 in 10 women had 3 children while for those who don’t use
contraceptives almost 2 in 10 women had 1 child and almost quarter of those who don’t use
contraceptives had no children.

Women who had child mortality 30.5% get 5 children or more and almost quarter get 4
children while on the other hand for those who had no child mortality; only 19.5 get 5 children or
more and more than almost half of them get maximum of 3 children.

Women whose ideal number of children is less than three, almost 30.5% get 2 children
and almost fifth get 3 children while on the other hand for those whose ideal number of children
is 3 children or more, quarter get 3 children and almost fifth get 4 children.

Husbands whose ideal number of children is less than three, fifth get 1 child and almost
30% get 2 children while on the other hand for those whose ideal number of children is 3
children or more, quarter get 3 children and almost 30% get 4 children.

Women who prefer to have a boy almost quarter get 3 children and 30.5% get 4 children
while for those who don’t prefer getting a boy almost fifth get 2 children and 30.7% get 3
children.

Husbands who prefer to have a boy almost 30.4% get 3 children and fifth get 4 children
while for those who don’t prefer getting a boy almost fifth get 1 child and 27.1% get 3 children.

IX. Factors affecting Fertility according to the Marital Fertility Model:

Effects of the various variables on fertility with respect to the duration of marriage are analyzed
in Table (2) for EDHS 2008 and Table (3) for EDHS 2014. Using the multivariate marital
fertility model, not all the independent variables were found to significantly affect fertility.
Poorer wealth quintile, Husband’s age and Women with primary educational level, were found
insignificant in EDHS 2008.Richer wealth index, 1985-1994 cohort, Husband’s age and husband
with primary educational level were found insignificant in EDHS 2014. The independent
variable did explain 47.5% of the model in EDHS 2008 while 58.3% in EDHS 2014.
Contraceptive use, place of residence, husband’s education and marriage cohort were identified
as the strongest predictors for fertility using the multivariate marital fertility model for EDHS
2008. On the other hand, husband’s occupational status and woman’s age at first marriage, place
of residence and contraceptive use were identified as the strongest predictors for fertility using
the multivariate marital fertility model for EDHS 2014. The analysis refutes the presence of a
multicollinearity problem among the independent variables in the model; as the VIF (variance
inflation factor) does not exceed 10 in all variables, which indicate low variance in the regression
weights. Also, the condition index is less than 30 which confirms the absence of a
multicollinearity problem. Concurrently, the normal P-P plot of regressed standardized residuals
indicates that the residuals fits the expected pattern well enough to support a conclusion that the
residuals are normally distributed, thus meet the assumption of normality for the linear
regression model (Meyers, L.et al.2000)
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Table 2:

Factors affecting Marriage and Fertility “Multivariate Marital Fertility model”, EDHS
2008

Independent Variables Coefficients(f}) Sig.
Husband’s Occupational

status:

No

Yes -2.45 .02
Wealth Index:

Poorest 3.12 *
Poorer 1.09 .04
Middle

Richer -1.15 .01
Richest -2.10 *
Woman’s Occupational

Status:

No

Yes -2.51 *
Place of Residence:

Urban

Rural 2.15 *
Blood Relation between

Spouses:

No

Yes 2.06 *
Marriage Cohort:

Before 1985

1985-1994 -1.10 *
1995-2004 -2.51 *
2005+ -2.32 *
Husband’s Age

Less than 20 years

20-24 years 3.48 .25
25 years or more 2.01 75
Woman’s Education

No Education

Primary -1.36 .06
Secondary -2.10 .03
Higher -3.01 .01
Husband’s Education

No Education

Primary -1.50 ;01
Secondary -2.15 .
Higher -3.01
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Cont. Table 2:

Factors affecting Marriage and Fertility “Multivariate Marital Fertility model”’, EDHS

2008

Woman’s Age at First
Marriage

Less than 20 years
20-24 years

25 years or more

-1.11
-2.11

Contraceptive use
No
Yes

-9.23

Child Mortality
No
Yes

2.81

Woman’s ideal number of
children

Less than 3 children

3 children or more

1.83

.02

Husband’s ideal number of
children

Less than 3 children

3 children or more

2.16

.04

Woman’s child sex
preference

Other wise

Male

2.01

Husband’s child sex
preference

Other wise

Male

2.10

R-Square

47.5%

R

70.8%

*significant coefficient at level of significance 0.05

Constant=9.75
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Table 3:

Factors affecting Marriage and Fertility “Multivariate Marital Fertility model”, EDHS
2014

Independent Variables Coefficients(f}) Sig.
Husband’s Occupational

status:

No

Yes -1.81 *
Wealth Index:

Poorest 2.35 *
Poorer 3.73 .05
Middle

Richer -3.01 .28
Richest -2.90 *
Woman’s Occupational

Status:

No

Yes -2.82 *
Place of Residence:

Urban

Rural 2.01 *
Marriage Cohort:

Before 1985

1985-1994 -1.29 .06
1995-2004 -3.23 *
2005+ -2.11 *
Husband’s Age

Less than 20 years

20-24 years -2.58 23
25 years or more 4.52 .07
Woman’s Education

No Education

Primary -1.43 *
Secondary -3.67 *
Higher -5.63 *
Husband’s Education

No Education

Primary 1.78 ;06
Secondary -2.16 .
Higher -3.60

Woman’s Age at First

Marriage

Less than 20 years

20-24 years -1.50 05
25 years or more -3.01 *
Cont. Table 3:
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Factors affecting Marriage and Fertility “Multivariate Marital Fertility model”’, EDHS
2014

Contraceptive use
No
Yes -7.97

Child Mortality
No
Yes 1.90

Woman’s ideal number of
children

Less than 3 children

3 children or more 2.10

Husband’s ideal number of
children

Less than 3 children

3 children or more 1.11

Woman’s child sex
preference
Other wise
Male 1.21 .04

Husband’s child sex
preference
Other wise
Male 1.50 .03

R-Square 58.3%

R 72.5%

*significant coefficient at level of significance 0.05
Constant=7.98

e Husband’s occupational status:

From Table (2) husband’s occupational status has a negative significant effect on
number of children ever born with respect to the duration of marriage where for working
husband, number of children decrease by almost 3 children compared to non-working husbands
with same marriage duration controlling for all other variables, Data from EDHS 2014 shows
that number of children ever born decreases by almost 2 children compared to non-working
husbands with same marriage duration.

e Wealth index:

According to the multivariate marital fertility model Table (2), the poorest quintile tends
to get almost 3 children more than that for the middle quintile, with the same marriage duration,
on the other hand for the richest quintile they tend to get almost 2 children less than that for the
middle quintile, with the same marriage duration controlling for all other variables. EDHS 2014
concerning wealth index appeared to have significant relationship for the poorest, poorer and
richest level and insignificant relation for the richer level which differ from that of EDHS 2008
results, which implies that for richest quintile, women tend to get almost 3 children less than that
for the middle quintile, with the same marriage duration, controlling for all other variables.
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e Woman’s occupational status:

Women who work, tends to get almost 3 children less than those don’t work, with the
same marriage duration, controlling for all other variables. Data from EDHS 2014 concerning
woman’s occupation status did not differ that much from that of EDHS 2008 using multivariate
marital fertility model.

e Place of residence:

Using multivariate marital fertility model women in rural areas tend to get almost two
children more than those who live in urban areas with the same marriage duration controlling for
all other variables. Data from EDHS 2014 concerning place of residence did not differ that
much from that of EDHS 2008 using multivariate marital fertility model.

e Blood relationship between spouses:

Controlling for other variables, marital fertility model in EDHS 2008 shows that blood
relations between spouses have effect on number of children ever born, which increase by almost
two children more than those who aren’t relatives with the same marriage duration.

e Marriage cohort:

For the group 1995-2004 women tend to get almost 3 children less than those who belong
to the cohort of before 1985 with the same marriage duration, while for those who belong to the
group cohort of 2005 and after they tends to get almost 2 children less than that of those who
belong to group cohort before 1985 with the same marriage duration controlling for all other
factors. From EDHS 2014, Table (3) For the group 1995-2004 women tend to get almost 3
children less than those who belong to the cohort of before 1985 with the same marriage
duration, while for those who belong to the group cohort of 2005 and after, they tend to get
almost 2 children less than those who belong to group cohort before 1985 with the same
marriage duration controlling for all other factors.

e Husband’s age:

For EDHS 2008 and EDHS 2014, husband’s age has no effect on number of children ever
born.

¢ Woman’s education:

Table (2) shows that woman’s education has a significant effect on the number of
children ever born, where for women who belong to the higher level of education, number of
children ever born decrease by almost 3 children compared to those with no education, with the
same marriage duration, controlling for all other factors. Using EDHS 2014 Woman’s education
has a significant effect on the number of children ever born, where for women in the higher level
of education, number of children ever born decrease by almost 6 children compared to those with
no education, with the same marriage duration, controlling for all other variables.

e Husband’s education:

Table (2) Husband’s education has significant effect on children ever born, whereas for each
husband who reached higher educational level, number of children ever born decrease by almost
3 children compared to those with no education with the same marriage duration controlling for
all other factors. Using EDHS 2014, Table (3) husband’s education status has significant effect
on number of children ever born where number of children ever born for husband who reached
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higher educational level decrease by almost 4 children compared to that with no education with
the same marriage duration controlling for all other variables.

e Woman’s Age at First Marriage:

EDHS 2008 results show that, number of children ever born for women who is first
married at age 25 years or more decreases by almost 2 children compared by women who is first
married at age before 20 years old with the same marriage duration, controlling for all other
variables. Same was observed for EDHS 2014, where number of children ever born for women
who is first married at age 25 years or more decreases by almost 3 children compared by women
who is first married at age before 20 years old with the same marriage duration, controlling for
all other variables.

e Contraceptive use:

EDHS 2008, number of children ever born for women who use contraceptives decreases
by almost 9 children from those who don’t use contraceptives with the same marriage duration,
controlling for all other variables. From EDHS 2014, number of children ever born for women
who use contraceptives decreases by almost 8 children from those who don’t use contraceptives
with the same marriage duration, controlling for all other variables.

e Child Mortality:

Controlling for all other variables in EDHS 2008, women who faced child mortality tend
to get almost 3 children more than those who didn’t face child mortality with the same marriage
duration, controlling for all other variables; where for women in EDHS 2014 who faced child
mortality get almost 2 children more than those who didn’t have child mortality with the same
marriage duration, controlling for all other variables.

e Woman’s ideal number of children:

Controlling for all other variables in EDHS 2008, women whose ideal number of children is
3 children or more, tend to get almost 2 children more than those whose ideal number of children
is less than 3 children with the same marriage duration, controlling for all other variables; the
result was almost the same for EDHS 2014.

e Husband’s ideal number of children:

Controlling for all other variables in EDHS 2008, husbands whose ideal number of children
is 3 children or more, tend to get almost 2 children more than those whose ideal number of
children is less than 3 children with the same marriage duration, controlling for all other
variables; while for EDHS 2014 husbands whose ideal number of children is 3 children or more,
tend to get almost 1 child more than those whose ideal number is less than 3 children with the
same marriage duration, controlling for all other variables.

e Woman’s child sex preference :

EDHS 2008, women who prefer to have a boy tend to get 2 children more than those who
don’t prefer having a boy, with the same marriage duration, controlling for all other variables,
while for those in EDHS 2014 women who prefer to have a boy tend to get almost 1 child more
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than those who don’t prefer having a boy, with the same marriage duration, controlling for all
other variables.

e Husband’s child sex preference:

EDHS 2008, husbands who prefer to have a boy tend to get 2 children more than those who
don’t prefer having a boy with the same marriage duration, controlling for all other variables,
while for those in EDHS 2014 husbands who prefer to have a boy tend to get almost 1 child
more than those who don’t prefer having a boy, with the same marriage duration, controlling for
all other variables.

X.  Conclusion:

One can conclude that for women who marry at age less than 20 years old almost 3 out of
10 women do get 5 children or more, were almost one-fifth of them get three children. While for
those who marry at age 25 years or more almost 3 out of 10 women do get two children and
almost one-fifth of them do get three children.

Duration of marriage have effect on woman fertility for women who were married for
less than 10 years, about one-third of them had one child, almost two out of five women had two
children. For those who were married for 20 years or more, almost one-fifth of them had four
children and about half of them had 5 or more children.

Concerning place of residence, for urban residence almost half of them had maximum 2
or 3 children while in rural areas quarter of them had 5 children or more.

Woman with no education tends to get large number of children while on the other hand
as educational level gets higher woman tends to get less number of children same as Patricia, B
results in (2008) as shown almost 35% of those with no education get 5 children or more on the
other hand more than 67% of those with higher degree tend to get maximum of 2 children.

From the significant relationship between wealth index and children ever born it can be
concluded that poor people had more children maybe because they don’t have the education or
the knowledge for the contraception or because they believe that these children are source for
their income, while on the other hand rich people had less number of children, where almost half
of woman in the poorest level had between 4 and 5 children or more while 50% from those who
belong to the richest level had maximum 2 children.

Also, from the results one can conclude that from those who use contraceptives almost
quarter had 2 children and almost 3 in 10 women had 3 children while for those who don’t use
contraceptives almost 2 in 10 women had 1 child and almost quarter of those who don’t use
contraceptives had no children.

Women who had child mortality 30.5% get 5 children or more and almost quarter get 4
children while on the other hand for those who had no child mortality; only 19.5 get 5 children or
more and more than almost half of them get maximum of 3 children.

Women whose ideal number of children is less than three, almost 30.5% get 2 children
and almost fifth get 3 children while on the other hand for those whose ideal number of children
is 3 children or more, quarter get 3 children and almost fifth get 4 children.
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Husbands whose ideal number of children is less than three, fifth get 1 child and almost
30% get 2 children while on the other hand for those whose ideal number of children is 3
children or more, quarter get 3 children and almost 30% get 4 children.

Women who prefer to have a boy almost quarter get 3 children and 30.5% get 4 children
while for those who don’t prefer getting a boy almost fifth get 2 children and 30.7% get 3
children.

Husbands who prefer to have a boy almost 30.4% get 3 children and fifth get 4 children
while for those who don’t prefer getting a boy almost fifth get 1 child and 27.1% get 3 children.

The multivariate analysis showed that, Poorer wealth level, Husband’s age and Women
with primary educational level, were found insignificant in EDHS 2008.Richer wealth index,
1985-1994 cohort, Husband’s age and husband with primary educational level were found
insignificant in EDHS 2014. The independent variable did explain 47.5% of the model in EDHS
2008 while 58.3% in EDHS 2014. Contraceptive use, place of residence, husband’s education
and marriage cohort were identified as the strongest predictors for fertility using the multivariate
marital fertility model for EDHS 2008 while husband’s occupation and woman’s age at first
marriage, place of residence and contraceptive use were identified as the strongest predictors for
fertility using the multivariate marital fertility model for EDHS 2014.

Duration of marriage has a high influence on number of children ever born which may
exceed the influence for age at first marriage, due to the divorce cases sometimes people report
that they were married at age “x” while they were then divorced but duration of marriage is more
accurate to be used since this is the actual time for the union to occur specially in countries were
only sex happen through marriage.

It must also be pointed out that the study has some limitations due to the lack of data
regarding some characteristics of women before marriage; such as place of residence,
occupational status, educational level and wealth level, in addition to some characteristics related
to their family; such as parent’s education, wealth and occupation. These characteristics may
enrich the model with more explanations about marriage and fertility among Egyptian women.

Xl. Recommendations

e |t is crucial to continue improving girls and young women access to education in Egypt,
especially in rural areas. This is an important path for rising women’s age at first
marriage and as a result decreasing fertility levels.

e Existing laws and regulations related to legal age of marriage should be reinforced
uniformly all over the country, with special attention in rural areas and in low levels of
household wealth.

e It is important to enhance women to work, as that will empower her yielding in
independent decisions making regarding both; contraceptive use and number of children
desired.
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Abstract:

This research aims to design and implement a comprehensive analytical tool to
evaluate the impact of population policies on the economy as a whole. This can be
achieved by linking a population / labor supply sub modules with an economy wide
simulation model: The detailed objectives of this research are: construct a comprehensive
database and assemble an accounting framework including the interaction among
population, labor and economy wide system. Develop and implement a Dynamic
Population Economy wide Interaction Model. Assess the impact of population and labor
policy on the performance of economy. The research used different methodologies: such
as Component Cohort Method used to obtain population projection during time period
(2014-2024). Curve estimation used to estimate age specific activity rates based on data
from censuses (1960-2006). Time Series Analysis used to estimate and predict dynamic
exogenous Vvariables (Household final Consumption per capita at nominal price). Simple
Linear Regression used to estimate government final consumption at constant price for
(education- health-social services). After setting scenario for other economic variables,
the research used them side by side with the outcomes from the two previous
Methodologies as inputs in the Population Economy Wide Interaction Simulation Model.
It is concluded that impact of population on Public consumption and private consumption
will be clearer after long time. Imports followed by private consumption have the highest
growth rate among uses of GDP. The trade balance is in favour of imports rather than
exports and the gap between them becoming very larger. That's means more population
leads to more consuming and more imports (without any intervention). Concerning GDP
sources, GDP private still has the highest share of GDP sources. All per-capita indicators
have increasing trend. Under medium scenario (logical scenario), total labour force will
increase by almost 24.4% during the period (2014-2024) to be 34,294 million in 2024.
Female labour force will increase by 54.5% during the same period to be 9,739 million in
2024 while male labour force will increase by 15.5% during the period (2014-2024) to
about 24,555 million in 2024.
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1. Introduction:

No doubt that Egypt is suffering from high level of poverty and
unemployment rates and this can be confirmed by the following indicators. Based on
the national poverty line, the proportion of people below the poverty line increased
from 19.6% in 2004 to 26.3% in 2012 . Level of unemployment increased from
8.95% in 1996 to 13% in 20142. Average annual population growth rate had slight
decrease from 2.08% (1986/1996) to be 2.05% (1996/2006)°. The population growth
rate was 2.58% in 2013/14% while the real growth rate of GDP was 2.2% in the same
year®. Assessing the impact of set of possible population policies or scenarios on
economy, is very essential to decision-maker, since he will be able to adopt the
appropriate population policy, evaluating and monitoring the consequences of the
other possible policies on economy as a whole.

Based on the above rationale, an important policy exercise needed to be
directed to assess alternative population policies on economic performance.
Economy wide model particularly (Computable General Equilibrium (CGE) models)
based on social accounting principles represent an efficient toolkit for economic
planning and policy analysis .They are generally used to assess the impact of
alternative policy measures and external condition on medium term performance of
the economy as a whole or any part of it. Given their consistency and
comprehensiveness, they can be used to test the impact of alternative population
policies or scenarios on medium/long economic performance.

In this paper, population economy wide interaction simulation model is
developed and implemented to evaluate the impact of population policy on the
economic performance. This paper consists of ten sections. After introduction,
section two introduces the research importance and section three presents the
research objectives. Section four displays the research methodologies, and then
section five presents population and labour force projection, and section six
introduces population and economy database (static/dynamic). Section seven
includes the data sources. Section eight concerned with the model structure and
economic rationale, and inter-period dynamic relations. Section nine displays the
main results of dynamic population economy wide model. Conclusions and
recommendations will be shown in the last section.

2. Importance and Motivation of the Research:

The interaction between population and economic policies determine the level
of welfare of citizens measured by per capita GDP and affect then socioeconomic
performance of a country. Egypt, particularly is suffering from high levels of
unemployment rates and poverty levels. Evaluating alternative population policies
and their impact on economic performance is crucially needed as a policy analysis
exercise.

YCAPMAS (2013) Poverty indicators of Household Income, Expenditure, and Consumption Survey (HHEICS)
(2012/2013). http://www.capmas.gov.eg/pepo/c.pdf. Last access 5/12/2014.

2 CAPMAS (2015) Statistical Year Book 2015.

3 CAPMAS et al (2012) egyinfo. http://www.egyinfo.net.eq/DI5Web/home.aspx

4 Ministry of planning(2015) www.mop.gov.eg
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3. Research Objectives:

The main goal of this research is to design and implement a comprehensive
analytical tool (or model) to evaluate the impact of population policies on the
economy as a whole. This can be achieved by linking a population / labor supply sub
modules with an economy wide simulation model: The detailed objectives of this
research are:

e Construct a comprehensive database and assemble an accounting framework
including the interaction among population, labor and economy wide system.

¢ Develop and implement a Dynamic Population Economy wide Interaction Model.

¢ Assess the impact of population and labor policy on the performance of economy.

4. Research Methodology: The research will perform the following:

a) Component Cohort Method used to obtain population during time period (2014-
2024) as the actual research period®.

b) Curve estimation used to estimate age specific activity rates based on data from
censuses (1960-2006) and the best model that fit the data of age specific activity
rate for each age group was chosen (based on its shape and R squared) and then
we predicted age specific activity rates by sex for two additional time points
2016 and 2026",

c) Time Series Analysis used to estimate and predict dynamic exogenous variables
(Household final Consumption per capita at nominal price) during pre-specified
research period using software package SPSS (Statistical Package for Social
Science)

d) Simple Linear Regression used to estimate government final consumption at
constant price for (education- health-social services).

e) After setting scenario for other economic variables (exogenous), the research
used them side by side with the outcomes from the two previous Methodologies
as inputs in the Population Economy Wide Interaction Simulation Model. This
model will be solved using a solver of system of equations embedded in GAMS
(General Algebraic Model Software) languages (HERCULES Solver).

lThis discussed in detail in the paper published by Khorshid, M., Mohamed, A. and Abdel Aziz, W. (2014)
Population, Labour force and Requirements of Education Needs Projections during the Time Period (2014-
2026). The proceedings of the Conference of Institute of Statistical Studies and Research. Cairo University.
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5. Review of Literature:

5.1. Population and Labor Force Projections Studies:

Egypt has a long experience in constructing life tables and implementing
population projections. Component method used in population projections since
fifties and it depends on predicting each of the components of population growth.
Makkar has prepared the first population projections using Egypt's census 1947 in
1957 and followed by the second set of population projections performed by the
Central Committee of Statistics using 1960 Egypt's census in 1962 (CDC, 2000).
The third set of population projection implemented by Makhlouf, H. using 1966
Egypt's census in 1979. Ahmed, F. in 1983 applied the fourth set of population
projection using 1976 census of Egypt then CAPMAS performed population
projection using 1986 Egypt's Census. Most of the previous projections used
(Makeham’s Formula) to predict mortality levels (CAPMAS, 2009). CAPMAS
implement population projection at the national and governorate level in 1988
using sample data (20%) from 1986 census then they performed population
projection for development purposes at national level using the final results of
1986 census of Egypt in 1994 (CDC, 2000). In 2000, CDC carried out population
projection for development goals at national level using Egypt census of 1996.
POLICY project provided population and labor force projections in addition to
health, and education. Then, CAPMAS performed population projection (2006-
2031) based on 2006 census in 2009. In the following, a summary will be
presented about selected studies which performed population and labor force
projections focusing on main five dimensions (Time period - Main target — Method
used — Software or program used — Scenarios and Main results).

Mahgoub (1994) used time series regression to predict labor force (12-64) for
the time period (1995-2000) in Egypt. The main source of the time series data set
is the labor force surveys (jan - mar) for 1993 and population census of 1976 and
1986. It was found that the relationship between labor force (12-64) and time
tends to be exponential rather than linear. The results showed that labor force (12-
64) will increase from about 18 million in 1995 to about 21 million in 2000. More
than 50% of unemployed are secondary graduates and the majority of them are
graduates from technical education. Unemployment will be increasing steadily till
it reach almost three millions by 2000.

CDC (2000) prepared population, households and labor force, students and
health sector projections. They used several health and demography surveys (1988-
1992-1995-1997), Egyptian fertility survey (1980) and Egypt use Effectiveness of
Contraceptives Survey 1993. They applied cohort component method and ratio
method (Governorate level) to project population at national and governorate level
during time period (2001-2021). First of July 1996 used as a base year. They
proposed three variants as follows: High variant: it is assumed that TFR will reach
replacement level 2.1 in 2040, Medium variant: it is assumed that TFR will reach
replacement level 2.1 in 2030 and Low variant: it is assumed that TFR will reach
replacement level 2.1 in 2020. The Results indicated that the total size of
population in 2021 will be 87.5 million in low variant; it will reach 90.9 million in
the medium variant, and 93.5 million in the high variant. For labor force
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projection, half million new jobs required to be provided under the assumption that
labor force participation will be constant during projection period.

POLICY Project (2002) performed population projection and labor force
projection for jobs creation, school capacity, teachers, doctors, and nurses for the
time period (1996-2017) using the spectrum package. They took 1996 census as a
base year. They proposed three scenarios (variants) which shown as follows: High
variant: it is assumed that TFR will remain constant at its current level. Medium
variant: it is assumed that TFR will reach 2.5 in 2017. Low variant: it is assumed
that the total fertility rate will reach replacement level fertility (TFR=2.1) in 2017.
Their findings showed that even under the low scenario, the most optimistic
scenario, the population will increase to 86.4 million in 2017, an increase of 22.2
million persons (35%). The medium scenario showed that the total population will
increase by 25.3 million persons (39.4%).

CAPMAS (2009) used cohort component method to perform population
projection during time period (2006-2031). They used vital statistics for the years
(2005 - 2006 - 2007) and Demographic Health Survey for the years (1988 - 1995 -
2000 - 2005 - 2008). First of July 2006 was considered as base year for population
projection. They provided three scenarios (variants), which are shown as follows 1)
High variant: It is assumed that TFR will reach 2.1 in 2031. 2) Medium variant: It
is assumed that TFR will reach 2.1 in 2026. 3) Low variant: TFR assumed to reach
2.1 in 2021. The results showed that proportion of children (0-14) decreased in all
scenarios especially in the low. The proportion of older people (65+) increased
from 3.7% in 2006 to 8.3% in 2031 while in the high the proportion of older
people (65+) increased from 3.7% in 2006 to 7.9% in 2031.

El-Bahnasi (2011) established active life tables for males and females for
Egypt 2006. He used a program called Table curve 2D to choose the best curve
fitting for age specific activity rates. He performed labour force projection relying
on population projections for the time period (2006-2031) published by the
CAPMAS 2009. The results indicate that there is no effect of fertility decreasing
on the size of labour force before 2016. There is no difference in the size of labour
force by the three fertility scenarios during the time period (2011-2016). The total
size of labour force will increase by 18% during the time period (2006-2016). The
growth rate of female labour force is higher than the growth rate of male labour
force.

International Labour Organization (ILO) (2011) estimated labor force
participation rates using weighted least squares panel model during the time period
(1990-2010). Data derived from either a labor force or household survey or a
population census. Population census data are included only if no labor force or
household survey data exist for a given country. In case of Egypt: the results as
follows. Total participation rate (15+) increased from 48.9% in 2011 to 49.4% in
2020. Male participation rate (15+) has slightly increased from 74.3% in 2011 to
74.5% in 2014, and then it will slightly decrease from 74.4% in 2015 to 73.9% in
2020. Female participation rate (15+) will increase from 23.7% in 2011 to 25.2%
in 2020.
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UNDP (2015) used the probabilistic method that was used in the 2015
Revision for projecting total fertility during time period (2015 — 2100). In case of
Egypt: High variant: TFR assumed to be decreases from 3.4 during the time period
(2015-2020) to be 2.88 during (2045-2050). Medium variant: TFR assumed to be
decreases from 3.2 for the time period (2015-2020) to be 2.38 for the time period
(2045-2050). Low variant: TFR assumed to decrease from 2.9 for the time period
(2015-2020) to be 1.88 during (2045-2050).

Several population studies were interested in population and labor force
projecting depending on different techniques for social development planning and
for integrating population parameters into development projects and strategies.
New population projection needed based on the new information of Egypt
Demographic and Health Survey (EDHS) 2014 (TFR=3.47) after long stability
period around (TFR=3.1).

5.2. A Brief Review of Economy Wide Models:

Egypt has had extensive experience with Social Accounting Matrices (SAMS)
and CGE models. Two surveys by El-laithy (1994) and Lofgren (1993b) showed
that since 1976, a number of Egyptian SAMs and CGE models have been developed
for wide ranging purposes. An Egyptian SAM for 1975 was developed by Taylor in
1979 and a SAM for 1976 by Mohie EI-Din in 1978. Since then, more detailed
SAMS have been developed for six different years (Robinson & Gehlhar,1995).

There exist different types of CGE emerged based on their purpose. Trade
focused CGE models: such as Food CGE models which include a detailed treatment
of households, agriculture, and food processing, including food subsidies and the
benefits they provide to households. Land /water or LW-CGE CGE models focus
on land and water in agriculture and on the links between agriculture and the rest of
the economy. AGRO CGE models are Dynamic CGE models start from the static
LW-CGE models. These models are disaggregated to match the detailed treatment
of the agriculture sector to capture the seasonality in land use and links between crop
and livestock activities.

Almost majority used policy of subsides and taxes subsides on (energy
commodities, food commodities) Khorshid (2009) or trade liberation (imports taxes)
or water supply cut accompanied with supporting policy to investigate the impact of
these policy on economy as whole and on household consumption and income.

The study intends to increase the portion of demography in the CGE model by
focusing on formulating population policy and build a population and labor force
sub-module to test relation between economic policy and population policy and their
impact on the economy. A summary will be presented about eleven selected studies
from 1993 to 2013 which used computable equilibrium model for different
analytical purposes and testing the impact of different type of policies on economic
performance. Table(1) contains detailed information about the base year of SAM,
scenario time period if exist, type of model (static/dynamic), main policy focus of
the study, factor of production, type of disaggregation of household, other entities,
unemployment, factor mobility, macro system closures and finally Numéraire ) for
each study as follow.
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Table(1): Brief About Selected Studies Used CGE Model.

Sources of studies

Model
Feature Hassanin et al R(géﬂiagr& Lofgren Lofgren et al Léfgren & El- El-Said etal Lofgren Khorshid Abotejtlgllneln Hendy & Zaki Khorshid &
(1993) (1995) (1995) (1996) said (1999) (2001) (2001) (2003) (2009) (2009) Assad(2013)
SAM (year) 1986/87 1987 1991-1992 1989-90 1996-97 1996/97 1979 2001/2002 2006/2007 2000/2001 2008-09
y (23%x23) (35%35) (56x56) (45%x45) (30x30) (21x21) (24x24) (44x44) (34x34)
. 1986/87 to 2007/2008-
Study period 1991/92 1989/2020 1996/2012 1979/1997 2001-2007 2012/2013 2008-2021
Type of Static
| Dynamic Static Dynamic Dynamic Static Dynamic Dynamic Dynamic Dynamic "Top/Down Dynamic
mode approach”
Alternative
Alternative Sector Economic socioeconomic
population Land/water Petroleum Tiger development Price policies Trade development
growth scenarios. in and other Turtle strategy liberalization exports, total Energy liberalization scenarios such as
Policy Focus Human agriculture commodities Urban Tiger Food subsides agriculture, food and oil factors products affect the gradually increasing
Resource and Non- subsides Water supply food processing, subsidies efficiency subsidies income investment spending
policies. agriculture cut and textiles indirect taxes imports redistribution and attracting more
elasticities direct foreign
investments
Labor
Capital (oil- - (Agriculture- Capital . .
Factor of rll_o:t?(::‘) galgki)tc? : Capital Clggz)tfl al rESEu re) (A Ir_iikl)fl)tL re- Unslfi?lgidt aIllabor Capital Capital Lii?lzggx_ (Pub(l:ii?lgtrail:/ate)
i (occupation- U labor Labor Water gCa ital ’ Non- Skilled labor La%or LaFl):Jor Urban/rural - Labor by sector
production p land Summerland p . Skilled/unskille | Labour by place of
sectors - Land - Water agriculture) Land .
: Winter land d) residence
education-place) Summerland Land
Winter land
Rural poor,
é?ggfll ggtdh (Rural and Rural middle, (Rural and
Urban Urban - y Urban, both Rural rich Urban urban, both Urban Urban
Households Rural Rural Household Household d;)sag%rii%ﬁgd disaggregated Urban poor, Rural disaggregated Rural Rural
va by quintile) Urban middle, by quintile)
Urban rich
Companies Companies Enterprise Rest of the Co_mpanies (ggwgtaen;; Co_mpanies Companies (Private
Other . . Rest of the Rest of the Rest of the Rest of the (Private and : (Private and :
.. (Private and (Private and World . Public) - and Public) Rest of
Entities : - World World World World Public) .Rest Public). Rest
Public) Public). Rest of the the World
of the World World of the World
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Model Feature

Sources of studies

Hassanin et al Robinson & Lfgren (1995) Lofgren et al Lofgren & El- El-Said et al Lofgren Khorshid Abo:tle;reln Hendy & Khorshid &
Gehlhar (1995) g (1996) said (1999) (2001) (2001) (2003) Zaki (2009) Assad(2013)
(1993) (2009)
Unemployment

(place- Entire labour They allow They allow They allow
Unemployment occupation- supply unemployment Fully employed unemploym unemployme

Education) employed labour ent labour nt labour

land is mobile
between the
The agrlcultur_al crop sectors & all factors are All factors Labor mobile
. Labor and All factors are Iabor_market, s agricultural mobile are mobile but capital
Factor Mobile : ' ’ X mobile across labor &
capital mobile sectorial mobile nonaaricultural nonagricultur across across sector
9 9 activities activities specific
sectors al labor each
has a distinct
market
Investment is
tBr 2'(?9”?&:; SC; ?/\:sgr]r(lfr::(ir&t Government fixed GDP
Macro system (W.P) and flexible) Government Government & Sa\(/)mg flexible share Investment/
; Endogenous Foreign & saving fixed Foreign ROW saving government . saving
constraints Exchange rate Domestic ROW saving Savings fixed Fixed savings is Fixed MACroecono
rate investment Fixed ~aggregate Exchange rate fixed GDP Investments mic closure
- - . investment is Flexible Share
(D.P) (flexible -fixed) flexible EX rate - - rule
! . fixed Investment fixed
lohnasion flexible driven direct income
Closure Exchange rate '
tax rates
. . L Aggregate
Numéraire! Cost of living Wholesale price CosF of living consumer price Exchange P_rod_ucer Exchange
Index Index index index (CPI) Rate price index Rate

! The "Numéraire" is a good, or aggregation of goods, whose price is set to one (or any exogenous value) in order to define the units of all relative prices in the system. | will

often use the term "Numéraire price index" to refer to the price of this Numéraire good (Robinson, 1989).
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Based on the previous literature, it is considered a necessary to explore and
evaluate the relationship between population and economy based the updated data
available. This can be achieved by linked appropriate population and labour force
module to economy wide simulation model.

6. Population Economy Database:
6.1. Base Year Social Accounting Framework:

6.1.1. Social Accounting Matrix:

To run CGE model, various coefficients and exogenous variables of the model
must be estimated based on real data. The estimation process consists of two steps.
First, constructing a comprehensive and consistence macroeconomic database, called
SAM. So, this section is devoted to introduce Issue orient social accounting matrix
and the second step will be estimating the coefficients and exogenous variables
(calibration®). Based on the national accounts report published by MOP in 2010/2011
and the national accounts matrix published by CAPMAS for the same year
2010/2011, twenty five economic activities will be aggregated into nine production
activities. The activity of industry is classified into (labour intensive- medium - high
technology)®.

Social accounting matrix has separated accounts for activities and
commodities. Activities produce commodities which either sold as domestic
commaodities or exported commodities. Consumers and producers purchase goods or
services to satisfy their intermediate consumption (production activities) and final
consumption (Household-government). These commodities either to be domestic
produced or imported from the rest of the world. When these imported commodities
combined with domestic commodities they form which known as composite
commodities. In this social accounting matrix, there exist four types of commodities
(composite- domestic- imported —exported). Concerning factor of production, labour
compensation is disaggregated by production activities, then by sector of work
(private-public-government), by household area (urban/rural) and by educational level
(illiterate - read & write - primary preparatory/intermediate less university - university
& above). Capital from domestic sources (production activities) and from foreign
sources (rest of world). The inclusion of Institutions (domestic-foreign) in SAM will
permit capturing the complete cycle of income generation, distribution and
redistribution within the economy. The breakdown of social accounting matrix was to
cope with the research objectives. The detailed breakdown accounts of social
accounting matrix presented in table(2).

! We cannot apply standard econometric methods. This is because we usually have limited number of observations
but large number of coefficients and exogenous variables to estimate in the CGE model. This leads to insufficient
degrees of freedom if econometric model applied. To overcome this problem we employ a unique estimation
method called calibration. Hose et al (2010)

United Nations Industrial Development Organization (2013) Industrial Development Report 2013. Sustaining
Employment Growth: The Role of Manufacturing and Structural Change
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Table(2): The Breakdown of Accounts in Social Accounting Matrix.

1. Activities

Description

A) Primary activities :

It contain three activities, and it will be divided into two sub activities.

Al) Agriculture:

A2) Extraction:

Includes extraction of crude petroleum & natural gas and other extraction.

B) Industry activities:

It contain 5 main activities.

B1) Labour intensive
(Low Tech)

(Low Technology):

it contain 9 industries

1- Manufacture of food products

2-Manufacture of beverages

3-Manufacture of tobacco products

4-Manufacture of textiles

5-Manufacture of paper and paper products and printing and reproduction of recorded
media

6-Manufacture of wearing apparel

7-Manufacture of leather and related products

8-Manufacture of wood and of products of wood and cork, except furniture; manufacture
of articles of straw and plaiting materials

9-Manufacture of furniture and of wood products not classified in any other place.

B2) Capital intensive:

it consists of 11 industries:

B21) Medium Technology
(Med Tech):
it consists of 5 industries:

1- Manufacture of coke and refined petroleum products.

2- Manufacture of rubber and plastics products

3- Manufacture of other non-metallic mineral products

4- Manufacture of basic metals and Other manufacturing

5- Manufacture of fabricated metal products, except machinery and equipment.

B22) High Technology
(High Tech):
it consists of 6 industries

1-Manufacture of chemicals and chemical products and Manufacture of basic
pharmaceutical products and pharmaceutical preparations

2- Manufacture of computer, electronic and optical products

3 Manufacture of electrical equipment

4- Manufacture of machinery and equipment n.e.c.

5- Manufacture of electrical equipment and Manufacture of other transport

6- Manufacture of motor vehicles, trailers and semi-trailers and Repair of computers and
personal and household goods.

B3) Infrastructure :

It contains electricity and gas — water — sewerage.

B4) Construction:

C) Service activities :

It includes 15 activities. it will be divided into 4sub-activities.

C1) Social Services:

1-Social insurance.

2- NPISHs.

3-Education.

4- Health and social work.
5- Other social services.
6- Real estate ownership.
7- Business activities.

C2) Productive Service:
it consists of 10 activities

1-Wholesale and retail trade.
2-Financial services.
3-Insurance.
4-Transportation & storage.
5-Communication.
6-Information.

7-Suez canal.

8- Restaurants and hotels

Composite Nine sectors
1. Commodity Domestic Nine sectors
Markets Imported Nine sectors
Exported Nine sectors
Three types of taxes
Direct T
I111. Taxes Taxes Irect Taxes -
i Taxes on production
& Subsidies
Import Taxes
Subsidies Commodity Subsidies
Household (Urban/Rural)
IV. Institutions Domestic Companies
Government
Foreign Rest of the World
V. Factor of Capital (Domestic/Foreign)
production Labour Labour by production activities, by Household area & by Educational Level

VI. Savings/Investment

10
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6.1.1.1. Aggregated Social accounting Matrix(2010/2011) for Egypt:
Table(3): Aggregated Social Accounting Matrix (2010/2011) for Egypt at Current Price (Million LE).
Activity Commodity Factors Institutions Taxes & Subsidies
2010/2011 Factor Capital Gove Direct Indirect | Import iﬁ\é;gset/ment ROW Total
Primary Industry Service Primary Industry Service L HH Companies P Subsides
abour Domestic | Foreign rnment taxes taxes duties
1 2 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19
Primary 1 445414.6 445414.6
>
£ | industry 2 752848.6 752848.6
S
© | service 3 904651.7 904651.7
2 | Primary 4 219385 | 217267.2 8373.5 192973.6 3161.4 205.6 55711.5 | 499631.3
£
g Industry 5 25579.1 187713.3 | 127334.6 354887.7 4471.5 216506.4 108693.7 1025186
£
3 Service 6 16314.1 66177 122328.2 488338.8 149328.2 17819.2 117506.8 | 977812.2
Factor Labour g | 340804 | 103560.5 | 227127.3 364768.2
§ ) Domestic | 9 347502.5 | 178130.4 | 419488.1 945121
S | Capital
= Foreign 10 3100 3100
2 | Households 11 364768.2 | 386894.7 10000 330213.5 | 135819.5 14200 1241896
5 Companies 12 552428 2400 76663.2 75579.7 32313.1 62304.9 | 801688.9
= 5798.3 700 8389.4 54429 99309.3 | 76245.9 13900 -28931 395.1 230236
Government 13
Direct Taxes 14 19359 79950.3 99309.3
g% Indirect Taxes 15 3779.8 39233 33233.1 76245.9
g3 Import Duties 16 1784.7 6558 5557.3 13900
Subsidies 17 -2864.4 -16736.8 -9329.9 -28931
Save/investment 18 91284.3 227134.8 -99901.6 16013.7 234531.2
ROW 19 51516.9 | 243283.1 43700 34381.6 5043.9 377925.5
Total 445414.6 | 752848.6 | 904651.7 | 499631.3 | 1025186 | 977812.2 | 364768.2 | 945121 3100 1241896 801688.9 230236 | 99309.3 | 76245.9 | 13900 -28931 234531.2 | 377925.5

Source: Adjusted by Researcher based on Social Accounting Matrix Constructed by Professor Motaz Khorshid and Dr.Assad for the Information and Decision Support Council

(IDSC).

11
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6.1.1.2. Disaggregated Social accounting Matrix:

6.1.1.2.1. Breakdown Economic Aggregates Indicators:

Table (4) presents economic aggregates by the proposed activities at current
price. The medium technology occupies the highest proportion of intermediate
consumption followed by productive services, while other primary has the lowest
proportion of intermediate consumption. Concerning non-government labour
compensation, low technology has higher non-government labour compensation
compared with medium and high technology. Concerning capital or Gross operating
surplus, productive services and other primary activities have the highest proportion
of gross operating surplus while infrastructure have the lowest operating surplus.
Total value of exports obtained from the report of national accounts published by the
MOP(2010/2011) but the estimated distribution of exports by activity obtained from
national accounting matrix published by CAPMAS(2010/2011). Concerning the total
supply of composite commodities by activity, it was found that industry has the
highest share of imports and the total supply of composite commodities compared
with other activities. 70.9% of imports and 38.2% of total supply of composite

commodities belong to industry activity.
Table(4): Economic National Aggregates Indicators by Proposed Activities at Current Prices in

2010/2011(Million LE).

Agriculture O_ther High Med Low Infra Construction Soc_ial Produ_ctive Total
Primary Tech Tech Tech structure Services Services

Intermediate 48077.3 157544 | 479249 | 2012259 | 1253375 | 18707.2 77962.2 98525.6 159510.7 | 793025.7
Consumption

Labour! 25853.3 5339.4 15529 21668.6 34001 11434.4 19087.5 35250.4 68714.9 236878.5
Capital 158244.5 189258 34125.1 39950.5 53686.8 11226.3 39141.7 144452.6 275035.5 945121
Gross Value

Added at 184097.8 194597.4 | 49654.1 61619.1 87687.8 22660.7 58229.2 179703 343750.4 1181999.5
Factor Cost

Indirect Tax 482.6 3297.2 3821.5 24732.5 5094.6 2439 3145.4 7433.3 25799.8 76245.9
Subsidies -2864.4 0 -3180.4 -2651.8 -7986.3 -2705.8 -212.5 -314.2 -9015.7 -28931
Gross Value
Added at 181716 197894.6 | 50295.2 83699.8 84796.1 22393.9 61162.1 186822.1 360534.5 1229314.3
Market Prices

Total Output

Exports 9974.2 45737.3 20798.2 58123.2 24799.7 845.6 4127.0 6753.3 110753.5 281911.8
Domestic

Sales 219819.1 167911.7 774219 226802.5 185333.9 40255.5 134997.3 278594.4 409291.7 1740428.2
Total Output 229793.3 213649 98220.1 | 284925.7 | 210133.6 41101.1 139124.3 285347.7 520045.2 2022340

Total Supply

Domestic

Sales 219819.1 167911.7 774219 226802.5 185333.9 40255.5 134997.3 278594.4 409291.7 1740428.2
Imports’ 39803.5 13498.1 | 1083425 78458 54169.1 5947.8 2923.7 23129.7 26127.6 352400
Total Supply 259622.6 181409.8 | 185764.4 | 305260.5 239503 46203.3 137921 301724.07 435419.4 2092828.3

Source: Adjusted by Researcher based on Social Accounting Matrix Constructed by Professor Motaz Khorshid and
Dr.Assad for the IDSC.. 1 Non government labour compensation. 2 including import taxes.

6.1.1.2.2. Demand for Composite Commodities:

This subsection interested in the demand of composite commodity
(intermediate consumption - final consumption (household/government) -
investment).

6.1.1.2.2.1. Intermediate Consumption:

The total value of intermediate consumption by activity was obtained from the
report of national accounts published by the MOP (2010/2011). But the distribution
of intermediate consumption from a commodity to another was obtained from the
input output tables in social accounting matrix that published by
CAPMAS(2010/2011). Table (5) indicates that medium technology occupy the

12
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highest proportion of intermediate consumption followed by productive services,
while other primary has the lowest proportion of intermediate consumption.

Table(5): Intermediate Consumption in 2010/2011 (Million LE at Current Price).

Activity Other High Med Low Social Productive
Commodity Agriculture | Primary Tech Tech Tech Infrastructure | Construction | Services Services Total
Before RAS
Agriculture 18483.6 0.0 389.6 151.5 52637.9 0.0 0.3 721.5 5231.9 77616.3
Other Primary 33.5 218.7 2692.7 100551.8 152.0 8737.7 1805.3 274.9 333.8 114800.3
High Tech 10169.4 1363.5 14752.3 10082.5 4590.4 150.4 1552.8 18087.2 10118.1 70866.6
Med Tech 564.1 4546.2 18514.8 61739.7 11149.0 2039.4 27897.4 15481.6 46642.9 188575.2
Low Tech 11901.9 99.0 2017.2 1628.0 32835.1 4.2 2293.2 8566.6 17971.2 77316.3
Infrastructure 0.0 87.4 1079.5 7666.6 1662.6 6899.5 138.6 8156.5 6923.2 32614.0
Construction 0.0 202.8 98.6 155.8 69.3 27.5 20832.6 1610.2 2023.8 25020.5
Social
Services 51.9 1697.5 2115.3 6406.2 2331.7 132.9 5034.3 22723.3 28612.7 69105.9
Productive
Services 6872.9 7539.4 6264.9 12843.8 19909.5 715.6 18407.6 22904.0 41653.1 137110.7
Total 48077.3 15754.4 47924.9 | 2012259 | 125337.5 18707.2 77962.2 98525.6 159510.7 793025.7
After RAS'

Agriculture 21448.2 0 454.6 120.1 59015.3 0 0.3 890.2 6232.5 88161.3
Other Primary 66 424.3 5336.1 135399.2 289.3 13454 3198.3 575.4 675.4 159418.2
High Tech 8287.1 1093.9 12088.6 5613.9 3614.3 95.8 1137.6 15674.9 8464.6 56070.6
Med Tech 569.3 4516.7 18787.5 42569.2 10870.3 1607.9 25307.3 16610.1 48320 169158.3
Low Tech 10709.4 87.7 1825.2 1000.9 28546.5 2.9 1854.9 8202 16600.7 68830.2
Infrastructure 0 455 574.2 2771 849.8 2851.6 65.9 4586.9 3759.8 15504.8
Construction 0 269.5 133.8 143.7 90.4 29 25281.1 2311 2804.6 31063.0
Social
Services 50.3 1814.1 2357.2 4737.6 2617.9 100.8 4390.7 25051 29431.5 70551.1
Productive
Services 6947 7502.7 6367.7 8870.3 19443.7 565.1 16726 24624 43221.7 134268.1
Total 48077.3 15754.4 47924.9 | 201225.9 | 125337.5 18707.2 77962.2 98525.6 159510.7 793025.7

Source: Adjusted by Researcher based on Social Accounting Matrix Constructed by Professor Motaz Khorshid and

Dr.Assad for the IDSC.

6.1.1.2.2.2. Household Final Consumption:

The total value of household? final consumption was obtained from the report

of national accounting published by the MOP (2010/2011), but household final

consumption for each commodity was obtained from the input and output tables in

national accounting matrix published by CAPMAS for year (2010/2011). The

researcher needs to divide the household final consumption by place of residence

(urban/rural), so the survey of HIECS (2010/2011) was used to classify the household

final consumption for each commodity to urban and rural consumption (shares).

Table(6): Household Final Consumption in 2010/2011 (Million LE at Current Price).

Composite Commodities Total Before RAS | Total After RAS | Urban % Urban Rural

Agriculture 145746.8 170982.0 0.500 85491 85491

Other Primary 11037.5 21991.6 0.554 12193.5 9798.1

High Tech 63812.7 52573.2 0.627 32938.7 | 19634.5

Med Tech 107333.7 109503.1 0.627 68607 40896

Low Tech 175484.6 159638.6 0.501 80027.7 79610.9

Infrastructure 52764.4 28219.0 0.551 15556.2 [ 12662.8

Construction 3629.7 4953.8 0.587 2908.8 2045

Social Services 196018.7 201829.8 0.654 132046.5 | 69783.3

Productive Services 280371.9 286509.0 0.615 176319.4 | 110189.6

Total 1036200 1036200 0.585 606088.9 | 430111.1

Source: Adjusted by Researcher based on Social Accounting Matrix Constructed by Professor Motaz Khorshid and

Dr.Assad for the IDSC.

! RAS methodology used to balance SAM and it tries to maintain the value structure (flow-dependent)
http://support.gams.com/doku.php?id=gams:rasing_a_matrix

2 It includes non-profit organizations
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6.1.1.2.2.3. Government Final Consumption:

In order to get the government final consumption for each composite
commodity, the total value of government final consumption was obtained from the
report of national accounts published by the MOP (2010/2011), and then labour

compensation was subtracted from it for each commaodity.
Table(7): Government Final Consumption in 2010/2011 (Million LE at Current Price).

Composite Commodities Government
Agriculture 273.68
High Tech 5.809
Med Tech 21.074
Low Tech 14.017
Infrastructure 2479.55
Construction 111.02
Social Services 25228.31
Productive Services 937.94
Total 29071.4

Source: Adjusted by Researcher based on Social Accounting Matrix Constructed by Professor Motaz Khorshid and
Dr.Assad for the IDSC.

6.1.1.2.2.4. Investments :

In order to get the investment for each commodity, the total value of
investments by each commodity was obtained from the report of national accounts
published by MOP (2010/2011), and then we adopt the same distribution of from-to
of fixed capital formation among commodities from the input and output tables in
national accounting matrix published by CAPMAS for year (2010/2011).

Table(8): Investments (In-Out) in 2010/2011 (Million LE at Current Price).

Composite Other High Med Low Social | Productive Total
Commodities Agriculture | Primary | Tech Tech | Tech | Infrastructure | Construction | Services Services invest
Agriculture 159.9 0.0 0.1 0.9 0.0 0.0 0.0 44.6 0.0 205.6
High Tech 1176.5 161504 | 50954 | 2856.7 | 1389.3 8874.1 1745.3 7163.9 32663.4 77114.9
Med Tech 918.2 3761.6 4812.5 | 1839.2 | 860.9 4662.0 2874.5 2249.0 4600.2 26578.1
Low Tech 247.2 511.2 481.2 2149 | 113.0 516.8 303.5 2193.4 6438.9 11020.2
Construction 4258.6 22464.9 | 3486.0 | 1502.6 | 860.2 12525.7 455.8 42851.2 13388.2 101793.2
Social Services 0.3 0.0 0.0 0.0 0.0 98.1 38.4 23775 1600.4 4114.9
Productive

Services 264.8 1674.6 10505 | 4451 | 2217 1176.9 546.0 1318.3 7006.4 13704.3
Total 7025.5 44562.8 | 14925.6 | 6859.5 | 3445.1 27853.6 5963.5 58198.0 65697.6 234531.2

Source: Researcher Calculation based on the Report of National Accounting Published by MOP in 2010/2011, National
Accounting Matrix Published by CAPMAS 2010/2011.

6.1.1.2.2.5. Total Demand :

The total demand for each composite commodity is the summation of
intermediate consumption, final consumption of households, government and
investments. Productive services have the highest total demand among commodities.

Table(9): Demand for Composite Commodities in 2010/2011 (Million LE at Current Price).

Commodities Intermediate Consumption Household | Government | Investment | Total Demand
Agriculture 88161.2 170982 273.68 205.6 259622.5
Other Primary 159418 21991.58 -- -- 181409.6
High Tech 56070.7 52573.2 5.809 77114.9 185764.6
Med Tech 169158.3 109503.1 21.074 26578.1 305260.6
Low Tech 68830.2 159638.6 14.017 11020.2 239503
Infrastructure 15504.7 28219 2479.55 - 46203.25
Construction 31063.1 4953.766 111.02 101793.2 137921.1
Social Services 70551.1 201829.8 25228.31 4114.9 301724.1
Productive Services 134268.2 286509 937.94 13704.3 435419.4
Total 793025.7 1036200 29071.4 234531.2 2092828
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6.1.1.2.3. Factor Income Distribution:
6.1.1.2.3.1. Factor Income Distribution by Activity:

The estimated distribution of non-government labor and gross operating
surplus by aggregated activities [public/private] obtained from the national accounts

published by the ministry of planning in (2010/2011).

Table(10): Factor Income Distribution by Activity in 2010/2011 (Million LE at Current Price).

The 50" Annual Conference on Statistics, Computer Sciences and Operation Research 27-30 Dec,2015

. Other High Med Low Infra . Social Productive
Agriculture Primary Tech Tech Tech structure Construction Services Services Gov* Total
2 127889.7 | 127889.7
2 . 25786.8 17622 | 12814.8 | 17881.4 | 28058.4 | 1176 14963 310952 | 475753 180054.7
S | Private
Public 66.5 3577.2 | 27142 | 3787.2 | 59426 | 113168 41245 4155.2 21139.6 56823.8
S | private | 1580063 | 33827.7 | 279431 | 327131 | 43961 | 26335 36273.9 104361.8 | 206370.1 646090.5
Qo
S Public 238.2 1554303 | 6182 | 7237.4 | 97258 | 859238 2867.8 400908 | 68665.4 299030.5
Total 184097.8 | 194597.4 | 49654.1 | 61619.1 | 87687.8 | 22660.7 58229.2 179703 | 3437504 | 127889.7 | 1327189.2
Source: Adjusted by Researcher based on Social Accounting Matrix Constructed by Professor Motaz Khorshid and
Dr.Assad for the IDSC. 2 Government
6.1.1.2.3.2. Factor Income Distribution by Domestic Institutions:
The total value of labor compensation by sector (government-private-public)
obtained from the report of national accounts published by MOP for (2010/2011), but
the estimated distribution of labour compensations by place of residence for each
sector obtained from labor force survey (2010/2011). The estimated distribution of
capital income of household by place of residence was obtained from the survey of
HIECS (2010/2011).
Table(11): Factor Income Distribution by Domestic Institutions in 2010/2011(Million LE at
Current Price).
Labor Compensation Capital
Government Private Public ROW Domestic Foreign
Illiterate 1448.5 13669.1 1193.2
- Read & Write 1326.4 8324.3 1468.1
8 | Primary /Preparatory
5 | /Intermediate
Less University 29999.3 46509.6 19569.8
University & Above 36563.2 26261.9 13451.7
Urban Households 69337.5 94764.9 35682.7 7956.206 168404.4
Illiterate 4454.9 23026.1 2170.4
__ | Read & Write 4425.1 10772.7 22271.5
O | Primary/ Preparatory
& | /intermediate
Less University 31941.7 44688.2 12472.4
University & Above 17730.5 6802.8 4270.8
Rural Households 58552.3 85289.9 21141.1 6243.794 218490.3
Companies 552428 2400
Government 5798.3 700
Total 127889.7 180054.7 56823.8 14200 945121 3100

Source: Researcher Calculation Based on the Report Of National Accounting Published by MOP in 2010/2011 and
LFS2010/2011 , HIECS(2010/2011).

6.1.1.2.4. Transfers among Institutions:

The estimated distribution of transfers between different institutions computed
using RAS technique based on the transfers among different institutions in as initial
matrix.
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Table(12): Transfers among Institutions (Million LE at Current Price).

Institutions Urban households | Rural households Companies Government Total

Urban households 0.0 5000.0 231386.2 105332.1 341718.3
Rural households 5000.0 0.0 98827.3 30487.4 134314.7
Companies 42379.0 34284.2 0.0 32313.1 108976.3
Government 5100.0 3289.4 54429.0 0.0 62818.4
ROW 0 0 34381.6 5043.9 39425.5
Total 52479.0 42573.6 419024.1 173176.5 687253.2

Source: Adjusted by Researcher based on Social Accounting Matrix Constructed by Professor Motaz Khorshid and
Dr.Assad for the IDSC.

6.1.1.2.5. Saving / Investment Balance :

The proportion of private saving of household disaggregated by place of
residence was estimated from the survey of HIECS (2010/2011) and the other figures
obtained from the report of national accounts published by the MOP (2010/2011).
Table(13) presents the allocation of domestic saving and the rest of the world to total
investments. The share of foreign investment equal almost 7% of the total investment
in 2010/2011.

Table(13): Savings/ Investments in 2010/2011(Million LE at Current Price).

Savings Total Total
Urban households Saving 48279.252 Total Domestic Saving 218517.5
Rural households Saving 43005.048 ROW 16013.7
Companies Saving 227134.8 Total investment 234531.2
Government Saving -99901.60
Total Domestic Saving 218517.5

Source: Adjusted by Researcher based on Social Accounting Matrix Constructed by Professor Motaz Khorshid and
Dr.Assad for the IDSC.

6.1.1.2.6. Rest of World (ROW):

Table (14) presents the detailed expenditure pattern of the rest of the world in
2010/2011. Almost 3.8% of ROW's expenditure was worker's remittance and bout

16.5% of its expenditure is transfers to companies.
Table(14): Rest of World's Spending in 2010/2011(Million LE at Current Price).

Rest of World
Before RAS After RAS

Value Value %
Agriculture 9189.8 9974.2 2.6
Other Primary 24812.1 45737.3 121
High Tech 27286.4 20798.2 5.5
Med Tech 61579.7 58123.2 15.4
Low Tech 29466.3 24799.7 6.6
Infrastructure 1708.9 845.6 0.2
Construction 3268.5 4127 1.1
Social Services 7452.9 6753.3 1.8
Productive Services 117147.2 110753.5 29.3
Capital Foreign 3100 3100 0.8
Households 14200 14200 3.8
Companies 62304.9 62304.9 16.5
Government 395.100 395.100 0.1
Investments 16013.7 16013.7 4.2
Total Spending 377925.5 377925.5 | 100.0

Source: Adjusted by Researcher based on Social Accounting Matrix Constructed by Professor Motaz Khorshid and
Dr.Assad for the IDSC.
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6.1.2.Base Year Population, Labour Force and labour Demand:

Midyear Population (78,685 million) in 2010 obtained from CAPMAS" and the
estimated refined activity rate by sex (72.3% for males and 18.7% for Female). The
distribution of labour force and labour demand by education level obtained from the
labour force survey (2010/2011).

Table(15): Distribution of Labour Force and Labour Demand by Education Level (2010/2011).

. Read & Primary /Preparator University &
Wliterate Write / Intermedigte Legs unive)tl'sity Abovey Total
Male Labour Force 23 11 50 16 100.0
Female Labour Force 28.9 3.6 394 28.1 100.0
Total Labour Demand 26.3 10.3 46.9 16.4 100.0

Source: Researcher Calculation Based on the labour Force Survey 2010/2011.

6.1.3. Base Year Capital Stock:
Depreciation rate equal 0.04 and Capital Stock at the base year equal
3406179.6 million LE?.

6.2. Dynamic Inter-Period Parameters:

6.2.1. Demographic Inputs:

A. Growth Rate®: After the validation period, the growth rate will decrease from
2.75% in 2014 to 1.65% in 2024 according to the medium scenario.

B. Refined Activity Rates by Sex®: Concerning the labour force 15+ by sex. After
the validation period, the male participation rate will decrease from 70.2% in 2014 to
66.05% in 2024 while the female participation rate will increase from 21.4% in 2014
t0 26.99% in 2024,

C. Distribution of Labour force by Sex and Education: the proportion of illiterate
will decrease among males from 21.4% in 2014 to 18.7% in 2024 and this proportion
will decrease from 26.2% in 2014 to 17.25% in 2024 among females. The proportion
of read &write will decrease among males from 10.3% in 2014 to 9.6% in 2024 while
it will decrease from 2.9% in 2014 to 2.49% in 2024 among females in favour of the
other higher educational levels.

D. The Projected Students: The projected students based on medium scenario based
on multiplying the population in schooling age (primary/preparatory and secondary)
by the corresponding projected gross enrolment rates®. We get total number of
student pre-university by summing the students from all education stages pre-
university for the time period (2014-2024). The suggested trend of Students
(University & Above) per 1000000 Population for the time period (2014-2024) will
be presented in Figure (1).

! CAPMAS(2014) Egypt in Numbers.

2 Based on Professor Motaz Khorshid and Dr.Assad's Calculations.

8 This discussed in detail in the paper published by Khorshid, M., Mohamed, A. and Abdel Aziz, W. (2014)
Population, Labour force and Requirements of Education Needs Projections during the Time Period (2014-
2026). The proceedings of the Conference of Institute of Statistical Studies and Research. Cairo University.
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6.2.2.Economic Inputs: The research will suggest the annual growth rates for eight
exogenous economic variables during the time period(2014-2024) as follows:

6.2.2.1. Foreign Capital and Net Worker Remittances:
Table(16) presents the suggested trend of foreign capital and net worker
remittances for the time period(2014-2024).

Table(16): Growth Rate of Foreign Capital and Net Worker Remittances during the Time
Period(2014-2024).

2014-15 2019-20 | 2024-25
Foreign Capital 8 9 9
Net Worker Remittances 10 14 14

6.2.2.2. Foreign and Domestic Transfers:

The trend of rest of world transfers to domestic institution (household (HH)
(urban-rural) / companies/ government) and the trend of government transfers to
institution (household (urban-rural)/ companies/ rest of the world) are shown in table
(17). In the dynamic scenario, Government transfers to urban/rural household will
increase by 2% annually, government transfers to companies will increase by 0.75%
annually and government transfers to rest of the world will increase by 0.5%
annually. The growth rate of foreign transfers to government and companies will
decrease form 15% in 2014 to 10% in 2024.

Table(17): Growth Rate of Foreign Transfers and Domestic Transfers during the Time Period
(2014-2024)".

Institutions 2014-15 2019-20 2024-25
Foreign Government 15 10 10
Transfers To Companies 15 10 10

Urban Household 2 2 2
Government Rural Household 2 2 2
Transfers To Companies 0.75 0.75 0.75

Rest of the World 0.5 0.5 0.5

6.2.2.3. Investments.
The researcher assumed that total investments will grow by 3.519% annually
in the dynamic scenario.

6.2.2.4. Wage Rate of Workers by Educational Level.

The data on nominal and real median wages by education level and sector of
work for the time points (1998-2006-2012) obtained from (Egypt Labour Market
Panel Survey) ELMPS 2012. Tables (18) denotes that illiterate in private sector has
the highest percentage change in real wage compared with public and government
sector. Read & write worker in public sector has the highest percentage change in
real wage compared with private and government sector. Person with (Primary /
preparatory / intermediate less university) in government sector has the highest
percentage change in real wage compared with public and private sector. University
and above has the highest percentage change in real wage compared with public and
private sector. Wage worker with university and above in public and private sector
suffered from negative percentage change in their real wages. The research will adopt
the annual growth rate of wages rate by education and sector of work during the time
period (2014-2024).

! Based on Professor Motaz Khorshid and Dr.Assad's Calculations.
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Table(18): Nominal & Real Wage Rate by Education and Sector of Work for the Time Points
(1998, 2006, 2012).

1998- 1998-

Cross Sectional 2012 2006 1998 1998 2006 2012 2012
Education Sector Current | Current | Current | Constant | Constant | Change | Annually

Government 600.0 290.0 158.3 444.8 570.2 34.899 2.493

Illiterate Public 875.0 529.2 218.3 613.6 1040.4 42.591 3.042

Private 772.6 361.1 182.0 511.5 710.0 51.032 3.645

q . Government 701.7 341.7 180.0 505.9 671.8 38.695 2.764

Read & Write Public 10000 | 5620 | 2518 | 7076 | 11050 | 41.330 | 2.952

Private 800.0 390.0 260.0 730.8 766.8 9.476 0.677

Primary / Preparatory | Government | 916.7 415.0 205.0 576.2 816.0 59.096 4.221

/ Intermediate less Public 1200.0 522.0 303.3 852.5 1026.4 40.755 2.911

university Private 812.5 376.1 212.3 596.8 739.5 36.147 2.582

Government | 1008.0 511.7 278.3 782.0 1006.0 28.893 2.064

University & Above Public 1745.5 836.7 670.7 1885.0 1645.1 -7.399 -0.528

Private 1040.0 516.7 390.0 1096.1 1015.9 -5.121 -0.366

Sources: Researcher Calculation from ELMPS(2012).

6.2.2.5. World Prices of Imported and Exported Commodities.

The research relied on the report of commodity price outlook forecast
published by the World Bank. The researcher used the nominal growth rates of world
prices of Commodities. The research assigns the same value of world price to both

import & export commodity.
Table(19): The Growth Rate of World Prices of Imported and Exported Commodities during the
Time Period (2014-2024).

Composite Commodities 2014-15 2019-20 2024-25
Agriculture -9.3 0.9 1.1
Other Primary -41.7 6.3 6.6
High Tech -25.9 3.8 4.0
Med Tech -25.9 3.8 4.0
Low Tech -25.9 3.8 4.0
Infrastructure -25.9 3.8 4.0
Construction -25.9 3.8 4.0
Social Services -10.2 1.3 15
Productive Services -10.2 1.3 15

6.2.2.6. Tax rates (Indirect-Direct) & Subsidies Rates.

The research assumed that there is no change in the tax rates (direct- indirect),
i.e. zero growth and there is no change in the subsidies rates (zero growth) in the
dynamic scenario.
6.2.2.7. Exchange Rate (Numeriare).
The research assumed that exchange rate will grow to 1.8% annually in the scenario™.
6.2.2.8. Capital Stock:

Depreciation rate equal 0.04. - Capital+1)=Capital ;y*(1-depreciation)+ 1.

7. Data Sources: The research will use different data sources as follows:
a) Ministry of Planning: Yearly reports on the five year socio-economic
development plan-National Accounts (2003-2014).
b) Central Agency for Public Mobilization and Statistics (CAPMAS):
Statistical Yearbooks- Population censuses- Labor force surveys- Household
Income, Expenditure and Consumption Survey (2010).
¢) Central bank of Egypt: Exchange Rate.

'Based on Professor Motaz Khorshid and Dr.Assad's Calculations.
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8. Model Structure and Economic Rationale:
8.1. Model Size:
The dynamic model based on social account matrix consists of 116 accounts
and 365 non-empty cells. In order to run the model correctly, the number of
variables must equal the number of equations. Our model satisfied this condition,

the model has 993 variables and 993 equations as follows:
Table(20): Model Statistics (Variables - Equations).

Variables Equations Imbalance

Factors 70 70 0
Institutions 114 114 0
Activities/commodities/

Rest-of-world 802 802 0
Indirect taxes 6 6 0
Numeraire/residual 1 1

Total 993 993 0

8.2. Model Structure :

The model used 15 distinct specification functions in the 365 non empty cells

in the social accounting matrix.
Table(21): Model Specification Functions (Definitions and Allocations).

Definition | It means that output that produced by several inputs with fixed share (Leontief function).

Activity Market Account paid factor cost to the gross value added and intermediate consumption
cost to composite commodities. Education — Health- Social services- Public Administration-
') Others distributed its income to wages and consumption. Government Consumption purchased
- Allocation | composite commaodities for its consumption. Private (Urban/Rural) compensations: it distributed
to private sector & educational level. Composite commodity service and productive service send
the money to domestic and imports commodities. Domestic and Export commodities
(construction- social service-productive service) paid sales to activities.

Definition | It means that a percentage of the income paid as tax (direct tax).

DTAX

Allocation | Household Revenue (Urban/Rural) and company account paid direct taxes (DTAX).

Definition | It means that transaction covers a pre-specified value (in domestic currency).

Government Spending send transfers from other institutions (household revenue (urban/rural) -

Allocation companies - Rest of the world).

TEXO

It means that a specific output that produced by several inputs is formulated by CES (constant

Definition elasticity of substitution) aggregation function which its object to minimize the output costs.

Gross Value Added distributed factor income to (public/private) value added . Private Value
Added distributed factor income to private labour compensation and capital cost. Public Value
Added distributed factor income to public labour compensation and capital cost. Labour total
(public-private-government) distributed labour factor income by sector of work and place of
residence. Public (Urban/Rural) compensation distributed labour factor income to labour by
education in public sector. Government (Urban/Rural) compensation labour factor income by
labour in government sector by education. Composite Commodities send the money to domestic
and imports commaodities except for productive and social service.

CES
Allocation

It means that gross output is transformed into different outputs by (constant elasticity of

Definition transformation) aggregation function which its object maximizing the profit of producer.

CET

Domestic and Export commodities paid sales to activities (CET) except for (construction- social

Allocation . - .
service-productive service).

IDIST Definition | It means that the distribution of income of account is distributed in fixed share.
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Capital Account distributed revenues to other institutions (household revenue (urban/rural) —
government - companies). Investment Income Account: paid as invest it to government and
companies. Household Revenue (Urban/Rural) send transfers to domestic institutions.

Allocation Companies Account sends transfers to other institutions and saving. Labour compensation by
sector of work and educational level send factor income to household revenue (urban/rural).
Direct, Indirect taxes and Subsidies paid to government spending.
O Definition It means that the payment treated as residual after all income has been received and all other
w expenditure has been paid (no direct equation).
& Household Disposable Income (Urban/Rural) paid to saving account. Government Spending
% Allocation | send part of its spending to government total expenditure and savings. ROW Account distributed
part of its expenditure to savings.
o Definition It means that describes consumption with pre-specified quantity independent of the price of the
< commodity (used in government).
g Allocation Government Expenditure paid to education, health, other social, public administration, and
others (QEXO).
o Definition | QSHR specification function assumed that consumption decomposition will be in fixed share.
I
8 Allocation | Investment-Save Account paid to composite commodities (investment commaodities).
i Definition | It means that consumption is assumed to be formulated in stone’s linear expenditure function.
- Allocation | Household Consumption (Urban/Rural) from composite commodities.
< Definition | It means that indirect tax with an exogenous tax rate.
|<_f Allocation Domestic Commodities paid indirect taxes to government and received subsides from
- government (ITAX). Import Commodities paid import taxes.
E Definition | It means that there is infinite elastic supply from the world market at a fixed world price.
o
o
= Allocation | Import Commodities from the rest of the world.
L It means that demand depends on the price of the commodity to be exported relative to the
= Definition ; .
% world price of the same commodity.
o
ﬁ Allocation | Rest of the World Account consumes composite commodities.
o o Definition | They mean that payment is exogenous measured in foreign currency exchange.
LL
o X L . . .
X W . Rest of the World Account distributed its income to worker remittances (FEXOF), investment
L T Allocation

income (FEXO) and transfers to other institutions (FEXO).

The model is investment driven since Investment is treated as exogenous.
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8.3. Inter-Period Dynamic Relations:

8.3.1. Household Final Consumption:

Based on data from 1985 up to 2013 of household final consumption at
nominal prices published by the ministry of planning, the research performed time
series analysis on household final consumption per capita. The dependent variable is
logarithmic of household final consumption per capita and independent variable is
logarithmic of GDP per capita. The SPSS modeler chose ARIMA (0,2,0) as the best
model to household final consumption data. The model has no unit root. The model
can be written as:

Ln[HH Per Capitay] = 2*Ln[HH Per Capita (.1)] — Ln[HH Per Capita (.)] +
(0.904) *[ In[GDP Per Capitag]- In[GDP Per Capitag.1)]] -
(0.904) *[ In[GDP Per Capitag.1y]- IN[GDP Per Capita.»]].

Household Final Consumption (Urban-Rural): The data of household final
consumption by place of residence (urban-rural) for years (2004-2008-2010-2012)
was obtained from HIECS surveys. The proportion of urban in consumption
decreased from 59.77% in 2004 to 56.85% in 2012. The research will assume the
same pattern of decreasing in the next years until reach to 2024. The estimated
household final consumption for the time period (2010-2024) will be multiplied by
urban and rural proportions, in order to get the estimated household final
consumption by place of residence.

8.3.2. Government Final Expenditure:

The research interested in exploring the demographic determinants of
government final consumption on only education, health and other social services and
formulating these relations into mathematical equations. So, the research gathered
data of government final consumption by function (education - health — social
services — public administration-others) classified into two categories (individual —
group) at current prices from different reports published by the ministry of planning.
The research has no problem to get the data of individual government final
consumption for the pre-specified 8 time points, but for the group government
consumption, the research did not have any information about the distribution of the
group government final consumption for specific years (2003 — 2004 - 2005 -2007),
so the research assign the averages of the rest observations for each category to the
missing observations and redistributed it to get the same summation of its group
government final consumption. The research will divide the government final
consumption on education into two categories based on the information provided
from the final accounts published by CAPMAS. The research applied the same
education spending share in the final accounts to predetermined government final
consumption on education (constant at the prices of 2010/2011).
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Figure (1): Disaggregated Government Final Expenditure (Functional).
In billions LE(Real Term)
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9. Main Results of Dynamic Population Economy Wide Model:

The base year social accounting matrix of 2010/2011 is not a recent point, so
the researcher should run the model for next three years (validation period) and
compared its results with the published actual corresponding data in order to get the
realistic new base year 2013/14 and then the researcher performed the suggested
scenario (medium) "reference path scenario” after controlling all exogenous
economic variables during time period (2014-2024). The main results of the dynamic
model are shown as follows.

9.1. Principal National Accounts:

It is observed from table (22) all indicators at nominal prices have increasing
trend except for national saving during the time period (2014-24). GDP will increase
from 2069.9 billions LE in 2014 to 5555.2 billions LE in 2024 while GNP will
increase from 2113.1 billions LE in 2014 to 5735.0 billions LE in 2024. However,
national saving will decrease from 155.5 billions LE in 2014 to 49.3 billions LE in

2024.
Table(22): Principal National Accounts (Nominal Prices) (LE Million) Under Medium Scenario
(2014-2024).

2014-15 2019-20 2024-25

Value %GDP Value %GDP Value %GDP
GDP 2069883 100.0 3432146 100.0 5552559 100.0
Net Factor Income 43227 2.1 87219.4 2.5 182479.4 3.3
Gross National Product (GNP) | 2113110 102.1 3519365 102.5 5735038 103.3
Net transfers 44102 2.1 104383 3.0 199066.5 3.6
Gross National Income 2157212 104.2 3623749 105.6 5934105 106.9
Final Consumption 2001695 96.7 3574211 104.1 5884853 106.0
National Saving 155518 75 49537.2 14 49251.9 0.9
Gross Investments 323641 15.6 475270 13.8 754824.8 13.6

9.2. Balance of Payments:

The trade balance is in favour of imports rather than exports and the gap
between them becoming very larger. Export will increase from 285.2 billions LE
in 2014 to 318.1 billions LE in 2024 while import will increase from 540.6 billions
LE in 2014 to 1405.2 billions LE in 2024.

Table(23): Balance of Payments (Nominal Prices) (LE Million) Under Medium Scenario (2014-
2024).

Balance of Payments 2014-15 2019-20 2024-25
Exports 285160.1 247285.5 318103.5
Imports 540613.1 864621 1405222.3
Trade Balance -255453 -617335.5 -1087118.8
Net Factor Income 43227 87219.4 182479.4
Net transfers 44102 104383 199066.5
Current Surplus 168124 425733 705573

9.3. Uses of GDP and Sources of GDP:
Table(24) indicates that all uses of GDP except exports has increasing trend

during the time period(2014-24). Imports followed by private consumption have the
highest growth rates during the period (2014-24). Public consumption will increase
by 46.7% and private consumption will increase by 75.1% during the time period
(2014-24). The gap between imports and exports is becoming larger over time. GDP
will increase by 43.4% during the time period (2014-24). Concerning GDP sources,
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GDP private has the highest share of GDP sources and it will increase by 21.3%
during the time period (2014-2024). All sources of GDP have increasing trend during
the time period (2014-2024). The structure of GDP sources has not change during the
time period (2014-24).

Table(24): Uses and Sources of GDP In Real Term (LE Million) Under Medium Scenario (2014-
2024).

2014-15 2019-20 2014-19 2024-25 2014-24 2019-24
Value Share Value Share | Growth% Value Share | Growth% | Growth%

Private Consumption | 1344436.9 | 84.0 | 1891569 | 99.4 40.7 2353666 | 102.5 75.1 24.4
Public Consumption | 187701.2 | 11.7 [ 225682 [ 11.9 20.2 2754337 | 12.0 46.7 22.0
Total Investment 2429426 | 152 | 288805 | 15.2 18.9 3433241 | 15.0 41.3 18.9
Exports 2352322 | 147 | 179818 | 9.4 236 1834536 | 8.0 -22.0 2.0
Imports 4092022 | 256 | 682595 | 359 66.8 859803.8 | 37.4 110.1 26.0
Uses of GDP 16011105 | 100.0 | 1903279 | 100.0 18.9 2296074 | 100.0 43.4 20.6
GDP Private 972263 64.6 | 1200738 | 64.8 235 14561423 | 64.8 49.8 21.3
GDP Public 405368 254 | 468176 | 253 155 5672238 | 25.2 39.9 21.2
GDP Govern 153294 10 183616 | 9.9 19.8 2237725 10 46.0 219
GDP Sources 1530925 | 100 | 1852530 | 100 21.0 2247138.6 | 100 46.8 21.3

9.4. Per Capita Indicators:

Table(25) indicates that all per-capita indicators have increasing trend during

the time period (2014-2024). Per-capita real will increase by 17.2% while per-capita

nominal will increase by 47.8% due to price effect during the time period (2014-

2024).

Table(25): Per Capita Indicators Under Medium Scenario (2014-2024).
Per Capita Indicators 2014-15 2019-20 | 2024-25 2014-19 2014-24 2019-24

P Value Value Value Growth% Growth% Growth%

Per Capita Real 18455 19617 21622 6.3 17.2 10.2
Per Capita Nominal 23858 35375 52289 48.3 119.2 47.8
Per Capita Final Consumption 23072 36839 55418 59.7 140.2 50.4

9.5. Population and Labour Supply & Demand:
Table(27) shows the inputs of population and labour force by sex and
education level, then outputs represented in labour demand by education level.

Based on the medium scenario (logical scenario), the population will increase by

almost 22.4% during the period (2014-2024) to be 106,189 million person in 2024.
Concerning labor force, total labor force will increase by almost 24.4% during the
period (2014-2024) to be 34,294 million in 2024. Female labour force will increase
by 54.5% during the same period to be 9,739 million in 2024 while male labour
force will increase by 15.5% during the period (2014-2024) to about 24,555 million
in 2024 under medium scenario. For labour demand, the high bulk of labour

demand belongs to primary and higher education in all scenarios.
Table(26): Population, Labour Supply and Demand (by 1000) Under Medium Scenario (2014-

2024).

Population, Labour Supply and Demand 2014-15 2019-20 2024-25 2014-19 2014-24 2019-24

indicators Count Count Count Growth% | Growth% | Growth%
Population 86760 97023 106189 11.8 22.4 9.4
Male Labour Force 21266 22964 24555 8 15.5 6.9
Female Labour Force 6302 7970 9739 26.5 545 22.2
Total Labour Force 27569 30934 34294 12.2 24.4 10.9

= llliterate 5843 6425 6095 10.0 3.9 -5.1

S| Read & Write 2184 2379 2484 8.9 12.6 4.4

§ Primalfy/ P_reparatory / intermediate 11713 13386 15278 143 266 141
less university

'r.js University & Above 4224 4951 6346 17.2 42.9 28.2
Total 23964 27142 30203 13.3 23.0 11.3
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10.Conclusions and Recommendations:
10.1. Conclusions:

The research purpose was to design and implement alternative analytical tools
to evaluate the impact of population policies on the economy as a whole. This cannot
be accomplished by standard econometric methods that's because there exist limited
number of observations but large number of coefficients and exogenous variables to
be estimated in the Dynamic CGE model. To run a Dynamic CGE model, various
coefficients and exogenous variables of the model must be estimated based on real
data and the research had to manipulate with fragmented and inconsistent data. Social
accounting matrix which considered a corner stone of the model was designed and
developed to cope with the research purposes. The impact of population will appear
via labour force and the linkage equations for household final consumption and
government final consumption (education— health - social) and per capita indicators.

The researcher performed the suggested scenario (medium Scenario as a
reference path scenario) after controlling all other exogenous economic variables
during time period (2014-2024) in dynamic population economy wide simulation
model. It is concluded that impact of population on Public consumption and private
consumption will be clearer after long time. Imports followed by private consumption
have the highest growth rate among uses of GDP. The trade balance is in favour of
imports rather than exports and the gap between them becoming very larger. That's
means more population leads to more consuming and more imports (without any
intervention). Concerning GDP sources, GDP private still has the highest share of
GDP sources. All per-capita indicators have increasing trend. Under medium
scenario (logical scenario), total labour force will increase by almost 24.4% during
the period (2014-2024) to be 34,294 million in 2024. Female labour force will
increase by 54.5% during the same period to be 9,739 million in 2024 while male
labour force will increase by 15.5% during the period (2014-2024) to about 24,555
million in 2024. For labour demand, the high bulk of labour demand belongs to
primary and higher education and highest growth rates.

10.2. Recommendations:
1. The future planning strategies of government should include the population
component, taking consideration of adopting proper population policy. This is
cannot be achieved easily, without the collaboration of governmental and
nongovernmental organizations besides enhancing the role of the mass media.
2. It is necessary for government to invest in low technology industries that capable
of absorbing a huge numbers of forthcoming labour force from medium fertility
scenario.
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