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Table (19):  Correlation beiween SYPE-MPI and OPHI-MPI at different cut-
off poinis and equal weights using Spearmans's rho correlation coefficient

SYPE-MPI at 20% | SYPE-MPI at 30%

Cut-off point Cut-off point
Spearman's | OPHI-MPI at Correlation Coefficient | 415694 : o
rho 20%Cut-off point’ | Sig. (2-tailed)
OPHI-MPlat | Correlation Coefficient

30%Cut-off point | Sig. (2-tailed)

** Correlation is sxgmﬁcant at the 0.01 level (2-tailed).

From the above tables, it is evidential that OPHI-MPI and SYPE-MPI are
significantly correlated at 99% confidence level. However, from 20% cut-off point to at-
50%, the correlation coefficient declines significantly reaching less than 0.5 with

. Perason’s and Spearman's rho ranking coefficient. Such low correlation coefficient
shows the significant difference between SYPE-MPI and OPHI-MPI indices.

It is worth mentioning that since the correlation coefficient is significantly low
implying the weak robustness of the MPI indices to the change in the indicators used.

Conclusion and recommendation

The extensive robustness analysis in this paper indicates that the SYPE- MPI is
significantly different in measuring the Multidimensional Povexty from OPHI-MPI with:
lower variance, and low correlation coefficients. ‘

. These results- empirically and statistically validate the mclusxon of the mxssmg
- dimensions in poverty data to the global Multidimensional Poverty Index.
The usage of SYPE-MPI will in fact reflect the deprivation certain vulnerable groups
' actually do experlence in other areas other than health education and standard of hvmg '

The OPHLI is currently plannmg to adopt a household survey instrument that will,
cover various areas of the missing dimensions in poverty in addition to the three basic .
dimensions to enable collecting relevant and comparable data across all the countries.
However, such step may not be acquired nor achieved soon to remain a luxury vacant
only in roundtables meetings. Therefore, the researcher finds the inclusion of some of A
these missing dimensions to the current global MPI it quite demandmg as it was‘ o
presented in the.paper results : 4 :
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From table (17) the researcher concluded that at different cut-off points, nearly
30% of the Egyptian youth are multidimensionally poor. The deprivation of these youth
reaches one-third of the weighted five indicators.

11- Robustness and sensitivity analysis of MPI indices (SYPE-MPI
versus OPHI-MPI)

The main question this paper aims at answering whether the inclusion on other
indicators to the global MPI indicators would represent significant addition and will

better reflect the status of the poor. From the normative framework discussed earlier, it-

was made clear how the intrusion of these dimensions and indicators is essential in

measuring who is poor. However, an important aspect of the construction of composite *

indicators is the robustness of the indicator and its statistical significance. Therefore,

this section is dedicated to look into different statistical approaches to determine the

significance of the proposed two SYPE-MPI indices versus OPHI-MPI.
This analysis is inspired by literature on poverty orderings in the unidimensional
framework initiated by Atkinson (1987) and Foster and Shorrocks (1988).

1) Rank correlation coefficients

Useful method for sensitivity comparisons of MPI indices is to compute rank
correlation coefficients to assess how sensitive the ranking of individuals by different

MPI versions. The rank correlation will be measured using the followmg different

coefficient!

- Pearson’s correlatlon coefficient -~
&} Spearman's tho correlation coefficient

Accordmgly, the correlation between OPHI-MPI versus SYPE-MPI wxll be performed'x

with different cut-off points to monitor how the change in the cut-off point will affect
the correlation between OPHI-MPI and SYPE-MPI the 2 different types of the

correlation coefficients. Ideally is the significant correlation coefficients across different’
cut-off points is high this means that insignificant inclusion to the newly proposed'
; dlmensmns/mdlcators

Tablg (18): Cm"relation‘between SYPE-MPI and OPHI-MPI at different cut--

- off points and equal weights using Pearson correlation coefficient
mO 20p_ophi | m0_30p oph: m0_40p oph: m0- 50p  ophi

md_ZOp_sype Pearson
Cozrelation

: Sig. (2-tailed)
m0_30p_sype | Pearson
o Correlation
Sig. (2-tailed)
mO_+40p_sype | Pearson °

: Corselation
. Sig. (2-tailed)
mO0_50p_sype | Pearson
Correlation i
Sig. (2-tailed) L - 000 |
*¥, Correlation is significant at the 0.01 level (2-tailed). ’

" Both SYPE-MPI and OPHI-MPI are scale variables. Therefore, fhéy were categorized -
into five quintiles so that to measure their correlation using Spearman's rho correlation:
coefﬁcxents : :

[UTIPPIE TH B TS s
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referred to as SYPE-MPI |, this index will combine the three main dimensions of the
global MPI (Education, health, and standards of living) in addition to the newly
proposed dimensions after its statistical validation (Unemployment, Decent work and
Employment quality, Safety and the ability to go about without shame, Psychological
and subjective wellbeing and empowerment). The other version of the index will be
presented as, OPHI-MPI that will only include the three main dimensions of the global
MPI. Concerning this study, for the two versions of the MPI, the deprivations in each
indicator will be directly calculated on the individual level.

Since this paper will involve many iterations and trials to capture the answer of
how to develop the global MP], it was seen as a necessny to have a written automated
program to facilitate the generation of the different versions of the MPI. For doing so,.
. the researcher developed a Stata do-file that automatically generates SYPE- MPI and

OPHI-MPI on the individual level with different parameters to serve the study
questions. Both SYPE-MPI and OPHI-MPI will be computed following the global MPI -
of AF technique in explicitly weighting each dlmensxon equally and each mdlcator
within the dimension equally ‘

. In this paper, the researcher studies the SYPE MPI and OPHI MPI with
different cut-off points ranging from 20% to 33% to investigate the changes in the
percentage of the youth who are multidimensionally poor with respect to changes in the
cut-off points "k".

9- Key findings of measuring SYPE-MPI

The below table displays the percentage of the Egyptian youth suffering from.
multidimensional poverty at different cut-off points, Roughly one in each five youth is
‘ deprlved in 20 percent of the weighted seven dimensions while. 8% of the youth :
population are depnved in one third of those weighted indicators.: '

Table (16): SYPE- MPI at dlfferent cut-off pomts

SYPE-Multidimensional Incidence | Average Intensity | ~ Cut-off .
Poverty Index of Poverty across the poor | * (k)
(SYPE-MPI = HxA) (H) : (A :
' 20.2% o 0.68 0030 20%
2 15.8% 048 0.33 . 25%°
- 99% . 0.26 -0.38 :30%
8.3% 021 039 "33% -

10- Main findings ofméasuring OPHI-MPI

In this section, the researcher is measurmg the Multidimensional Poverty Index using

the three main dimension of the OPHI-MPI Namely; ] Educatxon health and standards of

llvmg w1th equal weights approach as follows: D
"~ Table (17): OPHI-MPI at different cut-off pomts

OPHI Multldl&g:)s(lépal Poverty Incidence of | Average Intensity Cuit-off ('k)
(OPHI-MPI = Hx A) Poverty (H) | across the poor (A). ‘
30.7% _ 0.703 0437 - - 20%
30.7% ' 0.701 0.438 25%
30.6% 0.700 0.438 30%
30.6% ‘ 0.700 - 0.438 33%

fudies and !




This factor/dimension will be dropped due to very fow internai reliability. However,

health insurance indicator will be kept to represents the health dimension.
Framework of SYPE-MPI after validation
From the previous validation, the SYPE-MPI will be categorized as follows:

Table (15): SYPE-MPI after validation
Dimension ' 'Il'ldicator
LEducation - coiwooimis | s a0

General education

Wearsiof schooling¥
Child Educati_on
i Basiciedication's

Chnld Labor

) AR SRR S

Dlscoufagédfune“mﬁloyméntf

Infom_xz‘al.Employment
ipat
BHd. WORKDIacs-eKposH
Satlsfactlon at work -

The ablhty tp g- 6 ab‘t’)ut wuhout shame " |
E)‘Zpé‘fi Seing ,Harassmeﬁi.a ; 3

8- Brtef on Calculatmg the developed global MPI ! :

Given that the main objective of this paper is to develop the global MPI which
was launched by OPHI, the researcher will mainly calculate two versions of the global
MPI index using the Survey of Young People in Egypt data. The first index will be




analysis based on houschold asset ownership and housing characieristics. The
variables used to construct the asset score include a number of housing quality
variables: the number of persons per room, the materials of the floors, drinking water
source, type of toilet facility, presence of a kitchen, type of cooking fuel, electricity,
garbage disposal method, and ownership of 26 assets and durable goods. The wealth
index variable covered all the standard of living indicators in addition to other
housing characteristics related variables. Wealth quintile variable is categorized as
lowest, Second, Middle, Fourth, and Highest. The key point the researcher faced was
to determine at the wealth index quintiles the individual should be considered
deprived. After some literature review'? , individual living in the poorest quintile and
the second poorest quintile will be considered deprived.

Factor7: Child Education

This dimension includes the following indicators (Basic education school vattendance,
and Child Labor) ' -

Table (12): Reliability Statistics for child education

Cronbach's Alpha Cronbach's Alpha Based on Standardized Items _Nofltems
409 409 2

It is worth noting that Child labor was also preseht in factor (1).However, the normative

Justification argues that child labor and school attendance for individuals in the basic.

_ education age group are more relevant. Therefore, this indicator will be excluded from

factor(1) :noting that the value of cronbach's alpha will be (0.797) slightly higher - :

-compared to the initial cronbach's alpha value with the inclusion of child labor

Factor8: Physical safety and security

This dimension includes the following indicators (Perceptions of safety and violence, -
Encountering violence/accidents, and Respectful treatment) :

Lt o Cronbach's Alpha Based on =
Cronbach's Alpha ‘ Standardized Items N of Items
' 147 , SU226 ' ‘ 3

This factor/dimension revealed very low internal reliability. Theréfore, in ordernot to
lose this information, these indicators will be aggregated with exposure to injury
indicator_repr.‘esentingthe safety indicator ‘

Factof 10: Health

_This dimension includes tﬁg followiﬁg ind‘icat'o,rs (Disability , chronic dis¢ases).

Table (14): Reliability Statistics for health

, ‘ Cronbach's Alpha Based on. | ,
Cronbach's Alpha _ Standardized Items N of Items »
109 132 A ‘ 2

- 1 Review the paper of who are the poor? New regional estimates of the bompositidn of education
and health ‘poverty’ by spatial and social inequalities, Andy Sumner, April 2013 '

Table (13):  Reliability Statistics for Physical séfety'and. security . - ‘
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Table (7): Reliability Statistics for Psychological and subjective wellbeing and
empowerment

Cronbach's Alpha Based on
Standardized ltems N of ltems

649 3

Cronbach's Alpha
646

Factorl: Safety and the ability to go about without shame

This dimension.will include the following indicators (Experiencing Harassment, Shame
proneness, and Exposure to injuries)

Table (8): Reliability Statistics for Safety and the ability to go about without
shame

Cronbach's Alpha Based on , _
Standardized Items N of Items

578 3

Cronbach's Alpha
538

Faetor4: Education

. This factor includes the schooling indicator’

" Factor5: Une'mlployment

This dimension will include the following indicators (Unemployed active individuals,
and discouraged - unemployment)

Table (9): Reliability Statistics for unemployment

A " Cronbach's Alpha Based on -
Cronbach's Alpha Standardized Items : N of Items
' 556 - 648 g

Factor 6: Standards of living

" This dimension will include the followmg mdlcators (Electncxty, Water, Samtatlon, and

: Assets) -
_ Table (10): Reliability Statistics for Standards of living
S ) " Cronbach's Alpha Based on .
Cronbach's Alpha Standardized Items ° N of Items
208 296 Y4

Ttis noted that factor 8§ mcludes Floor, Cooking Fuel water, and sanitation indicators

- with cronbach's alpha=.146, Therefore, the 6 indicators of living standards will be
aggregated in the same factor. ‘
This mclusnon of the 6 mdlcators resulted in raising cronbachs alpha value as follows :

Table (11): Reliability Statlstlcs for Standards of llvmg usmg the 6
. indicators

: . Cronbach's Alpha Based on .
Cronbach's Al_pha Standardized Items N of Items

269 356 1 6
Due to the low internal consistency between these six indicators, another
approach was seen to be followed. According to the Survey of Young People in
Egypt report, a proxy for household wealth has been constructed using factor




Rotated Component Matrix"

Component

[ 2 3 4 5 6 7. 8 9
“Informal Employment 28

Occupational hazard
(accidents, illness, and
workplace exposures)

Satisfaction at work

Contro! over personal
decisions

Domain-specific
Autonomy

Freedom of making
decision

Perceptions of safcty
and violence

Exposure to risks of
injury

Encountering
violence/accidents

Experiencing
Harassment

Confidence in the
future

Shame proneness : 4486471

Respectful treatment

Happiness 257331

Meaning of life L1807

Extraction Method: Principal Component Analysis.

Rotation Method; Varimax with Kaiser Normalization,

a, Rotation converged in 9 iterations,

Values ofless than 0, 3 are excluded (only items of loadmg_h_r_gjer than 0, 300)

n order to support the results of the factor analysrs and the normatlve judgment of the
selection of dimensions and indicators, Cronbach's o Alpha coefficient will be calculated for
each subset of indicators to check internal consistency

Factor 1: Decent work and Emgloyment guahg

This dimension will include the following indicators (Chlld labor, Job stabrhty,
“Informal Employment and Occupational hazard (accidents, illness, and workplace exposures))

Table (6): Reliability Statistics for Decent work and Employment quality

‘Cronbach's Alpha ~* Cronbach's Alpha Based on N of Items
o Standardized Items
775 771 ) 5

Factor2: Psvchol‘ogical and subjective wellbeing and emuov’verment

This dimension will mclude the following mdlcators (Freedom of makmg decxsron,
Happmess and Meanmg of life) co

'® For more information on Cronbach's o Alpha coefficient, see Cronbach LJ (1951). "Coefficient

alpha and the internal structirre of tests".




7= SYPE-MPI Index Validation
In the previous table, a theoretical framework of SYPE-MPI has been set. So far, the new
dimensions are identified as well as the sub-indicators. Now, it is essential to take a pause
to evaluate the validity of the SYPE-MPI by the following:

D) Factor; Exploratory factor analysis indicates that items converge and discriminate
data according to evaluated constructs

2)Reliability: High internal consistency (Cronbach’s o) among items in each
dimension.

Results of Exploratory factor analysis
The 30 indicators of deprivations (i.e each indicator is a dummy variable where 0

indicating that the person is not deprived while 1 indicates that the person is deprived in.

indicator X) are tested with the explanatory factor analysis usmg prmcxpal component

extraction method, and Varimax rotation method'’

‘ Table (4): KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling .690

Adequacy. ‘

Bartlett's Test of Approx. Chi-Square 60586.116

Sphericity Df 435
' Sig, . .000

The above table indicates. the valid use of the explanatory factor analysis with the’
- investigated 30 indicators since the KMO measure of samplmg adequacy =0.690
vahdatmg the adequate use of factor analysis with the sampling size. In addition, Barlett ;

test is highly significant at 95% confidence level.
Number of selected factors is based on the initial eigenvalues that are greater than "1",

These are the only factors retained in the rotated component matrix .

Table (5): Table of rotated component matrix

Rotated Component Matrix*

.. Component

E 2 i 5 % 7

10.

Yeats of schooling i

hit7023)

Basic education school

-| -attendance

Disability

Chronic Diseases

Medical Insurance

Electricity

-373- -562- | -300-

. | Floor .

Cooking Fuel

Water

Sanitation .

Assets

368

Unemployed actlve

.| individuals.

Discouraged
unemployment

Child labor

Job stability

v usmg the Promax with Kaiser Normalization.Component Scores rotationi method gives the same

results as the varimax method .




MPI Dimension SYPE-MPI Indicator

Occupational hazard (accidents,

5. Decent work and and workplace mwamEmmv

Employment quality

' Satisfaction‘at work

IE mb.E&SaEm.

Control over personal decisions
Empowerment

m@m&auo& wwmﬁ% »Ew

8. M@m ability to go u—x::
without shame and

Hm a mmBm_m has ever mxwmzanoom any m@E& rmnmmmama NEQ aa w& teil anyone
mvoﬁ :. E_m isa EQQ 55»2& wmmoo\gm the feeling of mrmb .

. Deprived if .
If an individual is encountering any kind of occupational hazards

5 Z@H‘wwmm

-4.

:ﬁ

= Slice VIOt Ts
H».NE E&S&_& is NOT wmw::m vmuE\ S_E his/her E.@




The proposed dimensions and indicators

MPI U.Eo=m~o=

Table (3): Inside the u..cucmna_ develo
SYPE-MPI m.:rn»ﬁ:.

ped m_cc»_ MPI advm.gé

1. M&.anu

~Years'of schooling

Basic ma:owmoz school wnmzmmanm

2 vmg@@.:n :

2 IE nu.Sazachmﬁ%

Chronic Diseases

E

go&o&..gmﬁmbom. ,

3 mﬁﬂawa of P?m:m. Electricity

* Sanitation~

K. A S

If an 5&5@5&6 living in- a rozmmro_a.ﬁmﬂ‘aoom not have acc
~ drinking water (according to the ?HUQ mEaQSwmv or clean smﬂﬁ. is

ess. to clean
more than 30
Esﬁmm walkin @oE home

dividualisyiving in: Mfm@mm,m&

,mmnmr

.Hm m:. 59_.5&_,& is

£ 77

nemployment

AT

: :.<Sm ina roﬁaro_m oooxm 55.95.

S.Decent work - and Q:E _mcon

Employment quality “Job stabilify:

If the 5&5@:& is mmma less Em: H 8

ey

x..{?(? SRR 2 Bl

years oE and Soannm
an Ea. emz&; Sirrepul: :

Quwmmoum_

Informal Employment
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5.6 Psychological and Subjective Wellbeing

"Psychological and subjective wellbeing stand to contribute a richer perspective
to our understanding of human experience and values, and particularly the importance
of its non-material components, Samman (2007) advocates a two-pronged approach to
psychological wellbeing based on 1) perceptions of meaning in life, defined by the
respondent based on his/her own unique potential; and 2) the ability to strive towards
~excellence in fulfilling this idea. To capture subjective wellbeing, she proposes . the
separate measurement of life satisfaction and happiness, and that the satisfaction
measure consider life overall and several distinct domains that are argued to be
important — namely, material wellbeing (food, income, housmg), health, work, physical
safety, relations with friends and with family, education, one’s neighborhood, the ability
to actively help others, and wellbeing from spiritual/religious/philosophical beliefs" 16

5.7 Selecting Indicators .
_ ‘The strengths.and weaknesses of composite mdrcators large]y derive from the
“quality of the underlying variables. Ideally, variables should be selected on the basis of
their relevance, analytical soundness, timeliness, accessibility, efc. The choice of
indicators is guided by the theoretical framework of the proposed dimensions elaborated .
earlier. :

6-Data Source

‘ The data used for the proposed development to global Multrdlmensronal Poveny '
Index is'the "Survey of Young People in Egypt (SYPE)" data that was conducted by

‘.Populatlon Council in- collaboration with the Egyptran Cabinet, Information and. .

" Decision Support Center. The Survey was carried out in 2009, The SYPE collected data
on the five key life transitions of education; work; family formatron, health; and civic
and political participation.




deliver for people, and economic growth that expands opportunities for productive jobs
and enterprise development.

The ILO Framework Work Indicators covers four strategic pillars of the Decent Work
Agenda (full and productive employment, rights at work, social protection and the
promotion of social dialogue).

5.2.2 Employment quality

Existing. employment data generaily focuses on formal employment and
overlooks the kinds of employment open to poor people, as well as indications of the
poténtial meaning of employment. Lugo (2007) proposes four indicators of employment
to help answer these questions, at a global level. Four of these relate to the quality of
employment. These comprise informal employment; income from self-employment;
occupational safety and health; and under- and over-employment'2.

53 Agency and Empowerment _

Sen identified Agency as ‘what a person is free to do and achieve in pursuit of
- whatever goals or values he or she regards as importanit’ . While Kabeer (2001) defines,
_-empowerment in terms of the ability to make choices that could have an important
impact on one’s life, which would therefore be closely related to the overall experience
of poverty. The empowerment dimension was not included in the UNDP-MPI due to
lack of internationally comparable set of indicators'>,

5.4 Physical Safety and security ~ :

Violence undoes the development gains achieved in areas such as education,
* health, employment, income generation and infrastructure provision, There is a need for
" reliable and comparable. data of violence against both person and property to greater - .
_inform: our understanding of these concepts. Diprose (2007) proposes a series of i
.Questions to measure violence derived from both conflict and crime — two categories -
that are not normally combined in survey instruments, In particular, the article seeks to
identify the incidence and frequently of both general crime and conflict-related violence,
against person and property; as well as perceptions of threat(s) to security and safety,
both now and in the future'®, S ~

5.5 The Ability to go about without Shame ,
‘ Shame and humiliation are essential to our understanding of poverty yet
ihte’matidnla}ly comparable data on these dimensions are missing'®, According to the
. study of (Shame, Humiliation and Social Isolation: Missing Dimensions of Poverty and
Suffering Analysis) Data on discrimination is obtained on the basis of responses to three
questions: ‘ -

1) Have you been treated in a way that you felt was prejudiced during the past three
months?

- 2) Who treated you in a way that you felt it was prejudiced?
- 3) Why were you treated in a way that you felt it was prejudiced?- .

' Alkire, 2007 :
¥ Lahoti, Swaminathan and Vijaya , 2014

i+ Alkire, 2007

¥ Sen 1997, 2000b




3) lo the Study of Mills, Zavaleta and Samuel "Shame, Humiliation and Sociai
Isolation: Missing Dimensions of Poverty and Suffering Analysis, 2014, the
authors concluded that the use of particular indicators of shame, humiliation, and social
isolation can better indicate differential distributions of suffering and help identify -
individuals and sub-groups within people living in poverty that are affected by concrete
and particularly hurtful situations. Consequently, they can help to identify levels of
suffering which are higher within a specific population.

5- Unfolding the new dimensions

Based on the previously discussed literature on missing dimensions on poverty
data, the enhancement of the global MPI will rely on keeping the three main
dimensions of the global MPI (Education, Health, and standard of living) in addition
to_the newly proposed dimensions derived from the previous illustrated efforts
namely, Unemployment, decent work and employment quality, Agency and
Empowerment, physical safety and security, the ability to go without shame ‘and
isolation , and Psychological and subjective wellbeing, These dimensions mainly
represent the missing dimensions in poverty data, they have been considered human
rights; identified in Voices of the Poor. They are summarized in table (2) and
discussed in turn as follows :

Table (2): General Dimensions suggested to be mtegrated to MPI
: Dlmenswns o

ARV,

. 10 goiabout t);flthoutshat;ié and Tso)ati
6. Psychologlcal and subjectwe ‘wellbeing :

5.1 UnemplOyme'nt :

Oné can . see . that even a long time - ago with Arthur Okun, macroeconomlc.
unemployment was taken cardinally as part of the multidimensional ‘misery’ index.
Relaying this dimension into a context of microeconomic household surveys and ordinal

~data and to broaden the deprivation analysis in line with the MDGs, researchers can
look at the ordinal situation where the economically active but unemployed individuals
of the household are youth (aged 18—24), young adults (aged 25-34), women, and other-
types of. employment status such as ‘own account’ and contrlbutmg famlly ‘workers’
that can be coded by ordinal or categorical data

5.2 Decent ‘work and Employment quallty
5.2.1 Decent work .

The Decent Work concept was' formulated by the International Labour.
Organization ( ILO) constituents, It is based on the understanding that work is a source
of personal dlgmty, Household stability, peace in- the community, democracies that

llCurrently avallable data can be used to calculate deprivation in the unemp]oyment dimension not
necessarily for all countries but at least for those countries for which unemployment data are
available, to begin including such a dimension (Nawar, 2013)




indicators. Such flexibility offered in the adopted weighting technique raised a crucial
question; can the MPI be improved in the context of adding more dimensions?
Moreover, if so what dimensions and indicators should be added?

The literature has agreed that there are several missing dimensions in poverty data in
general and multidimensional poverty in particular. In this paper, the researcher tries to
Investigate and integrate these missing dimensions to the measurement of
Multidimensional Poverty Index. In addition, what could be the contribution of the
newly added dimensions in developing the MPI?

The key objective of this paper is to develop the Multidimensional Poverty
Index (MPI) using the Survey of Young People in Egypt (SYPE) 2009 to better measure
the index. '

4.1Efforts done to identify Missing Dlmensmns in Poverty data
1) Voices of the poor
Deepa Narayan, Principal Social Development Specialist in the World Bank's

. Poverty Group, initiated and led the research of Voices of the poor. From the book
“excerpts, the dimensions of poverty according to the poor could be summarized as

follows:

1. Material Wellbemg Havmg Enough (Food Assets »Work)

2. Bodily Wellbeing: Béing an
‘Environment)

1 3. Social Wellbemg(Bemg able to care for brmg up, marry and settle children,
4respect and dlgmty, Peace, harmony, good relatnons in the famlly/commumt )

Self-

5. Psychologlcal Wellbemg(Peace of Mind, Happmess, Harmony (including a
spiritual life and religious observance)

6. Freedom of Choxce and:Action?

: .2) The Oxford workshop, ‘Missing Dlmensmns of Poverty Data’9

From the sparkmg debates through this workshop, they identified five areas

of great importance in studying poverty data for which insufficient data exist'®

° Employment particularly mformal employment with specnal attention as to the_ .
quality of Employment ~

e Empowerment, or agency the ablhty to advance goals one values and has reason to
value

e Physxcal safety, focusmg on securlty from vxolence to property and person, as well as

percelved Violence

- The' ability to go about without shame, to emphamze the nnportance of dlgmty,:
respect and Freedom from humiliation

e Psychological and. subjective wellbeing, to emphasnze meaning, its determmants and

. Satxsfactlon

Narayan, 2000

? this workshop took place on 29- 30 May 2007 at the Umversny of Oxford, and at the Centre for
Human and Economic Development Studies (CHEDS) :
0 Alklre, 2007
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of Living

(1/3*1/6)
0.055556

Cooking Fuel The household cooks with dung, wood or charcoal

(173%1/6)

0.055556

Assets The household does not own more than one of: radio,
TV, telephone, bike, motorbike or refrigerator, and does

not own a car or truck

(1/3*1/6)
0.055556

Note: MDG is Eradicate Extreme Poverty and Hunger, MDG2 is Achieve Universal Primary Educ,atfon, MDG4 is

Reduce Child Mortality, MDG7 is Ensure Environmental Sustainability.

* Adults are considered malnourished if their Body Mass Index is below 18.5. Children are considered malnourished if

their z-score of weight-for-age is below minus two standard deviations from the median of the reference population.

3- Differentials in number of indicators and dimensions used in
measuring global MPI
As illustrated previously, the MPI has three dimensions and uses 10 indicators,
which reflect some of the MDGs and thus international standards of poverty. Each

dimension is equally weighted, and each indicator within each dimension is equally

weighted. The MPI methodology follows Alkire and Foster (2011),
The pumping question here is that, since the surveys used differ across the countries as

shown in figure (1) the availability of the indicators also differ accordingly, in such

case, how can the MPI still be globally comparable?

Reviewing the number of indicators used to calculate MPI 2011 across the 109"
countries, it is indicated that for 2011 round, 31% of the countries (34 country) missing .

one indicator, 6.4% (7 countries) missing 2 indicators and 1.8% (2 countries) missing 3
indicators, Similar results are found in 2013.round where 30% of countries missing 1" -

indicator, 5.8% 6 ‘indicators and 1% missing 3 indicators.- :

Figure (1):  Distribution of missing indicators in measuring MPI 2011

d

" The MPIL explicitly weights each dimension and each indicator within the dimension :
equally, Therefore, in case where one or more indicators are missing, the weights are

still divided equally between the dimensions and within each dimension indicators. -

4-Can global MPI be developed in term§ of adding more dimensions?

The absence of one or more of the 10 MPI indicators can easily be overcome by re- |

weighting the indicators, which means that there is always a room for adding new




Poverty Index (MPI). The first round of estimates was released in July 2010°, and in
November in the Human Development Report (UNDP, 2010)° raising intense interest
and debate’.

Global MPI is an index of acute multidimensional poverty. It assesses the nature
and intensity of poverty at the individual level, creating a vivid picture of people living
in poverty within and across countries, regions and the world. The MPI has three
dimensions: health, education, and living standards, which are measured using 10
indicators. It is the first international measure of its kind; it offers an essential
complement to income poverty because it measures deprivations directly. Thus, the MPI
can be used to show aspects in which people are deprived and help to reveal the
interconnections among deprivations.

4 Aiming at better measuring the Multidimensional Poverty, the presented paper
- relies on developing the global MPI by the inclusion of some important poverty
dimensions yet missing in it,

2- MPI Indicators’ weights and cut-off point :
Global MPI reveals the combination of deprivations that batter a household at the
same time, A household is identified as multidimensional poor if, and only if, it is

deprived in some combination of indicators whose weighted sum is 30 percent or more

- of its three dimensions (Health, Education, Standards of living). The cut-offs for each

indicators are based on the Millennium Development Goals. Where no standard was.

possible, the OPHI working team consulted the literature and also implemented multiple

cut-offs to explore the sensitivity of the overall ranking to them. The indicators and cut-

off points are summarized in the table below

o_f an wei

* Alkire & Santos, 2010 , : : B

¢ The MPI replace the Human Poverty Index (HPI), which had been reported since 1997 (Anand &

. Sen, 1997). Dealing with the data constraints of the time, the HPI used aggregate data, The MPT uses

individual level data to identify the people who experience overlapping deprivations, :

See for example the academic forum published in the Journal of Economic Inequality, volume 9
numbers 2 and 3.10, ’ :

Table (1): Dimensions, indiators, cut- hts of the MPI
T T e TR
Y x{g\i ; _‘.._uiaiwx_ux o g WA L g e 03 E ¢ k) BeYE
Education chooling | No household member has completed five years of = MDG2 (1/3*1/2)
3 schooling S & ] 0.166667
Child School Any school-aged child is not attending school in years 1 | MDG2 (1/3*1/2)
| ‘Attendance 108 : , ; L .0.166667
Health Mortality | Any child has died in the family . MDG4 (1/3*1/2)
s : : . ' : : : : 0.166667
Nutrition : Any adult or child for whom there is nutritional MDG1 (1/3*172)°
: ' 4 information is malnourished* . 1. - 0.166667
Standard | Electricity ' The household has no electricity .~ | MDG7 (1/3*1/6)
of Living : ' S s 0.055556
~ | Sanitation . The household’s sanitation facility is not improved | MDG7 S
. (according to the MDG guidelines), or it is improved . : (1/73*1/6)
: but shared with other households , ] 0.055556
Water | The household does not have access to clean drinking | MDG7 i
water (according to the MDG guidelines) or clean water (1/3*1/6)
is more than 30 minutes walking from home.

0.055556




A REVIEW ON THE GLOBAL MULTIDIMENSIONAL
POVERTY INDEX (MPI): A MORE DEVELOPED
APPROACH ON THE USED DIMENSIONS AND

INDICATORS

AbdelGhany Mohamed', Abdelhameed Al-Abassyz, Heba Omar®

Abstract

The aim of this paper is to examine the significance of adding more dimensions
to the global Multidimensional Poverty Index (MPI). In the pursue of the paper
~ objective, the researcher calculated two versions of the global MPI using the Survey of
Young People in Egypt data, The first version uses the three main dimensions of the
global MPI namely, health, education and standard of living while the second version
combines the three main dimensions in addition to the four newly proposed ones: In this-
paper, the researcher found empirical and descriptive evidence on the importance of ‘
adding the newly proposed dimensions to the global MPI, ‘ ' ‘

Keywords: Pdverty, Multidimensional Poverty Ihdex, MPI, SYPE, Robusthess,
Sensitivity, S

1 . Introduction

"In a'coun.try well governed, poverty is something to be ashamed of In a country badly
governed, wealth is something to be ashamed of "

Confucius in the Analects (Chapter VIID

. The important question of how poverty should best be measured has been :
- discussed widely in economics and the topic has generated a large literature. Interest in:
 the subject extends far beyond academia. Better measurement of poverty can provide -

better guidance to policy makers as to where resources are most needed." -

Amartya Sen, Nobel laureate in Economics, argued since 1980 that poverty
should be conceived not as lowness of income but rather in terms of capability
deprivation. “What the capability perspective does in poverty analysis is to enhance:
understanding of the nature and causes of poverty and deprivation by shifting primary -
attention away from means to ends that people have reason -to pursue, and,

correspondingly to the fireedoms to be able to satisfy these ends™.

Informed and inspired by previous work of Amartya Sen.and by the possibility
‘of implementing a direct approach, between 2009 and 2010, the Oxford Poverty and -
Human Development Initiative in collaboration with the United Nations Development
Program’s Human Development Report Office, developed the Multidimensional

. ! Professor of statistics , Departiment of Bio and Demographic Statistics ,Institute of Statistical
studies and Research ,Cairo University. ' : N S
? Dean of Institute of Statistical studies and Research, Professor of statistics, Department of Bio
and Demographic Statistics Institute of Statistical studies and Research, Cairo University
} Master's student at the department of Bio and Demographic statistics, Institute of Statistical Studies
and Research, Cairo unjversity o : S :
#Sen 1990
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Some lessons learned

The positive impacts of Oportunidades show that conditional cash transfer
programs of this nature can be an effective feasible instrument in both reducing

current poverty as well as improving the future of children through increased
investment in their health and education.

The experience of Oportunidades also shows that it is feasible to carry out a
targeted conditional cash transfer program on a very large scale even within
poor isolated areas with few services, and in particular in a developing country
with a limited welfare state.

Among the important factors behind the success of the program is that the initial
evaluation was planned from the beginning of the program. This ensured the
feasibility of having a control group and also insured that results were available
at an early juncture in the program, when program changes are easier to carry
out and when programs may be more susceptible to budget cuts. Involving
prestigious academics in the evaluation also was important; this made the
credibility of the results difficult to question.

7. Recommendations '

1- Increasing awareness of the phenomenon of IGT of poverty in Egypt, with an

emphasis on the dangers of an outbreak this phenomenon on the future of the .

next generation of children in Egypt

2- Conducting more rounds of longitudinal household surveys which
contarnmg data that measure poverty, whrch enables researchers to trace IGT of
poverty in Egypt.

3- Speeding up the establishment of a research center specializes in the field of
studying chronic poverty in Egypt , which must be win a special government
support translates into a large proportion of government budget oriented to
fight poverty. The first task of the research center is measure the size of the
phenomenon of IGT of poverty and developed non-traditional ways to treat it.

4- Studying the successful experiences of developing countries that have been
able to break the cycle of poverty and to draw learned lessons from them.

.
|




survive changes in government. An external firm, the International Food Policy
Research Institute (IFPRI) was hired to conduct the cvaluation, along with some
academic economists.

The results of the IFPRI evaluation can only be characterized as
extremely positive. In the words of the Coordinator of the Oportunidades-IFPRI
evaluation, Emmanuel Skoufias: The results of the evaluation of IFPRI show
that after only three years, poor Mexican children living in the rural areas where
Oportunidades operates have increased their school enrollment, have more
balanced diets, are receiving more medical attention, and are learning that the
future can be very different from the past.

Important positive impacts were reported in school enrollment, health
clinic attendance, and nutrition. In the case of education, the largest impacts
were reported on children who enter secondary school, where impacts represent
a percentage increase of enrollment over 20 percent for girls and 10 percent for
boys. Significant health and nutrition effects were also reported. Oportunidades
children 1-5 years have a 12 percent lower incidence of illness than non-
Oportunidades children. Additionally, data suggest that Oportunidades has had
large impact on increasing child growth and in reducing child stunting.

While the first phase of the Oportunidades evaluation concluded in the
year 2000 (with the end of the three-year contract with IFPRI), there have been
a number of important continuing efforts in the evaluation. Given the expansion
of the program to urban areas, a new urban evaluation is under way.
Additionally, the rural evaluation is continuing with the objective of analyzing
the medium term impacts of the program, such as the effect of increased
schooling on the future income of its participants.

Changes in the program

There have been two principal modifications in Oportunidades, in large part,
due to the IFPRI evaluation. First, the program has been extended to urban
areas. Oportunidades was originally a rural program focused on primary and
secondary education, although its plan was to first achieve a generalized
coverage in rural areas and then slowly extend to poor urban areas. This is
exactly the pattern that has evolved. ’ '

The second important change has been the extension of education grants to the
high school level. And, the Fox administration recently announced a new
component of Oportunidades called “Youth with Opportunities” (Jovenes con
Oportunidades), a savings plan for participating high school students that grows
with each year, from ninth grade through graduation.




Implementation

The critical design and implementation of Oportunidades includes many
features. The three chief components of Oportunidades are education, health,
and nutrition. Under the education component, grants are provided for primary
through high school. The grants increase as children progress to higher grades
and, beginning at the secondary level, are slightly higher for girls than for boys.
The amounts of the monthly grants range from about $10.50 in the third grade
of primary to about $58 for boys and $66 for girls in the third year of high
school. Beginning with secondary school, the grants are higher for girls to
remain in school because they tend to have a higher drop-out rate; the health
component provides basic health care for all members of the family, with a
particular emphasis on preventive health care. This service is provided by
government public health institutions. The nutrition component includes a fixed
monetary transfer, equal to about $15.50 monthly, for improved food
consumption, as well as nutritional supplements ~ for children between the
ages of four months and two years, malnourished children aged 2 to 4, and
pregnant and lactating women.

The program is targeted, using both geographical targeting and proxy
means tests, where household surveys for all households in eligible
communities are carried out. Families are chosen through the analysis of the
socio-economic information at the central government level. Payments are
given to the female head of family (in accordance with international literature
showing women make better use of financial resources); The program was
conceived and staffed by a group of experienced and highly credential
government officials in different ministries of the government and with strong
presidential support. This has carried over to an effective collaboration between
the education, health, finance, and social security ministries of the Mexican
Government on the operation of the program. It has a rigorous, ongoing
evaluation process, with the first stage administered by an external and
independent organization, the International Food Policy Research Institute
(IFPRI).

The credibility of this evaluation has helped strengthen the program’s
legitimacy in Mexico, leading to its expansion into urban areas as well as
support across political administrations, and to international recognition,
including a loan of one billion dollars from the Inter-American Development
Bank. Oportunidades impact analysis: credibility and effectiveness
Oportunidades was the first social program in Mexico to carry out a rigorous
independent evaluation of program impacts that included randomly assigned
treatment and control groups. Given the size and ambitions of the program,
program officials emphasized the importance of accurate, credible data as a
strategy to measure effectiveness and to try to ensure that the Program would




guaranteed maternity/paternity leave to help them nurture the infant. The
government then provides high-quality day care, enabling the mother — knowing
that the child is in a safe environment — to return to work. The government
ensures that all children have a place in preschool, so that they are ready for
formal schooling by the age of six. And health care is universal, so the child can
grow up healthy.

Finally, we would like to stress that to break the cycle of poverty; a
country needs to invest in its people.

6. Mexico’s Oportunidades Program: Case Study Summary

Oportunidades is the principal anti- intergenerational poverty program of
the Mexican govérnment. (The original name of the program was Progresa; the
name was changed in 2002.) Oportunidades focuses on helping poor families in
rural and urban communities invest in human capital—improving the education,

health, and nutrition of their children—leading to the long-term improvement of
their

economic future and the consequent reduction of poverty in Mexico. By
providing cash transfers to households (linked to regular school attendance and
health clinic visits), the program also fulfils the aim of alleviating current
poverty. The program design was based on the idea that poor families do not
invest “enough” in human capital and are ‘thus caught in'a vicious circle of |
intergenerational transmission of poverty. .

According to’ Oportunidades’s vision, ‘poor families: are aware of the
benefits of investing in their children but cahiot afford the monetary costs of
attending school or the opportunity costs of sending children to’ school (the
income or value of income that children would earn if they were working; rather
than attending school). Since families need this income for current
consumption, they take their children out of school at early ages and send them
to work. Thus, the idea of Oportunidades is to provide. parents the equivalent of
that income to send their children to school instead. Oportunidades provides
monetary educational grants to participating families for each child under 22
years of age who is enrolled in school. between the third grade of primary and
the third grade of high school., The program began operating in 1997 in poor
rural areas and recently expanded to cover urban areas. The number of families
benefiting from Oportunidades has surpassed 4 million, with over 2.5 million
families in rural areas and over 1:5 million in urban areas. Oportunidades ‘also
has won a significant commitment from the government, currently representin
46.5 percent of Mexico’s federal annual anti-poverty budget. e o




actually facilitate survival in the midst of bad or deteriorating socio-economic,
political or environmental conditions; keeping the poor from destitution or
death, but often helping to reproduce the social and economic structures that
obstruct escape from poverty —a form of ‘adverse incorporation’.

5. How to Break the Intergenerational Cycle of Poverty?

Poor people live in poor neighbourhoods with poor schools. Parents are
often unemployed, ill, divorced, or even incarcerated. Children become trapped
in a persistent generational cycle of poverty, despite the society’s general
affluence. Too often, children growing up in poverty end up as poor adults.

It must be clear that break the cycle of poverty cannot be achieved by any
single remedy but that it requires a combination of policies demgned for country
specific (or even local) conditions. Governments have a unique role to play to
ensure that all young members of a generation — poor children as well as rich
ones — have a chance. A poor kid is unlikely to break free of his or her parents’
poverty without strong and effective government programs that support high-
quality education, health care, and decent nutrition. This is the genius of “social
democracy”, the philosophy pioneered in Scandinavia, but also deployed in
many developing countries, such as Costa Rica. The idea is simple and
powerful.

All people deserve a chance, and society needs to help everybody to

“secure that chance. Most important, families need help to raise healthy, well-

nourished, and educated children. Social investments are large, financed by high
taxes, which rich people actually pay, rather than evade.

A’ country’s economic success depends on the education, skills, and
health of its population. When its young people are healthy and well educated,
they can find gainful employment, achieve dignity, and succeed in adjusting to
the fluctuations of the global labour market. Busmesses mvest more, knowmg
that their workers will be productlve

Why is the challenge of education unmet in so many countries? Some are
simply too poor to provide decent schools. Parents themselves may lack
adequate education, leaving them unable to help their own children beyond the
first year or two of school, so that illiteracy ‘and innumeracy are transmitted
from one generation to the next. The situation is most difficult in large families

(say, six or seven children), becauise parents invest little in the health, nutrition,
and education of each child.

This is the basic method to break the intergenerational transmission of
poverty. A poor child must has benefits from the start. The child’s parents have




Household panel surveys can meet these data requirements relatively
well. Family life surveys and other iongitudinal studies, such as retrospective
surveys, cohort panels, rotating panels and linked data from administrative
records, might also be used, but have strengths as well as weaknesses (Jenkins,
2007b). A range of statistical methods can be applied to work related to the IGT
of poverty, including parametric regression models with “level”, “sibling
difference” and “instrumental variable” estimators, non-parametric bounds
estimators and propensity score matching methods (Jenkins, 2007a).

4. Culture of Poverty and Intergenerational Transmission of Poverty

The idea of a culture of poverty was developed by Oscar Lewis (1965;
1969) and suggests that poverty is perpetuated through low levels of education,
a lack of participation in mainstream society and the inherent socio-
psychological, political and economic traits of the poor themselves. This theory
suggests that the poor have a different culture to the rest of society which is
characterized by deviant attitudes, values and behaviours (Patterson, 2000).
These affect the way in which capital is transmitted intergenerationally and may
result in individuals being unable or unwilling to take advantage of emergent
opportunities (Moore, 2001).

Moore (2001) summarizes the ongoing debate on the “culture of poverty”
theory and shows that at one end of a continuum, there are those (e.g. Edward
Banfield) that believe that much, if not most, poverty is based upon the “innate”
characteristics of the poor, sometimes called the “underclass”. Moore links this
approach to concepts of the “deserving” and “undeserving” poor, and suggests
that it is inherently racist and classist. This view suggests that any attempt to
eradicate or alleviate poverty among the “underclass” is doomed to failure. The
opposing view suggests that poverty emerges and persists solely because of
socio-economic structures external to the value systems and behaviours of the
poor. In between lie those, like Lewis, who believe that ‘cultures of poverty’
have emerged over generations to enable poor people to cope with their
situation. Their values, beliefs and behaviours were once an appropriate
response to the social, economic and political barriers that they faced, but have
become ossified, and now limit the current generation’s ability to respond to
opportunities.

Moore (2001) suggests that the growing literature on coping strategies
provides an alternative way of looking at ‘culture of poverty’ as it links the
behaviour of the poor to the context in which they live. It is likely that the
coping and survival strategies passed on from one generation to the next




designed to enhance the quality of recall and to reduce error and bias when
respondents are reconstructing information about the past.

Quantitative analysis of survey-based data can also be useful in exploring the
IGT of poverty. There is strong evidence from quantitative analysis of
household surveys from industrialized countries that growing up poor has a
negative impact on future life chances. But Jenkins (2007b) argues that the
degree of impact depends on the variables explored and the analytical approach
used. Therefore, the choice of method and analytical approach adopted matters.

Robust quantitative data collection and analysis on intergenerational
poverty is challenging in the most well-resourced contexts; in developing
countries, the challenge is even greater. Where obstacles are overcome,
quantitative analysis can improve the basis for understanding poverty
trajectories and exploring the impact that changes (including policy changes)
can have the effect on poverty outcomes (Behrman, 2006). However,
quantitative data need to meet stringent criteria if they are to be useful for the
empirical analysis of the IGT of poverty. '

Stephen Jenkins and Thomas Siedler (2007b) set out several criteria that
quantitative data need to meet to be suitable for the empirical analysis of the
intergenerational transmission of poverty:

e Ability to link data within families across generations, so that individual
‘outcomes can be linked with family background; ’

e Availability of appropriate measures of well-being and poverty, as well
as measures of other factors relevant to intergenerational poverty
processes (e.g. parental education); and =

o Availability of a large, repfesentativé sample that remains so over time
and contain repeated observations on key variables (e.g. income) over
time, to facilitate “longitudinal averaging”. ‘

If these conditions are met, the likelihood of measurement errors and
transitory variation are reduced, and researchers can investigate issues such as
whether the timing of poverty spells during childhood matter (J enkins, 2007b).

Where they exist, it is useful to have data on variables that provide
insights into individual and familial decisions related to intergenerational
poverty. These variables may include capacities and endowments of the “child”
(human, physical, financial and “genetic” assets) and the factors that determine
and affect these. It is also useful to have information on parental background,
asset transfers and resource allocations at different points in the life-course,
“sharing rules” for the household, community context and market and public
services provision (e.g. health and education).




Stephen Jenkins and Thomas Siedler (2007) explored similar issues but in
relation to panel data. All these studies resulted in short, accessible papers to
guide researchers wishing to study the IGT of poverty in developing countries.
The methods have been applied in subsequent studies (Bird et al. 2010) on the
role of education in supporting resilience in conflict-affected Northern Uganda
(2010), a study by Miller et al. (2011) which examines the role of asset
inheritance in the IGT of poverty in rural Kenya and a study of maternal health
and education and child outcomes in Guatemala by Behrman et al. (2010).

Qualitative research can be useful in exploring the IGT of poverty (Bird,
2010b; da Corta, 2007a; Miller, 2007). Life history and family history
interviews, which enable a qualitative exploration of the life-course of an
individual or a family, have been found to be very effective. Bird (2010b)
outlines the power of life history interviews in analysing and understanding the
IGT of poverty and resilience. The study shows that life histories are capable of
identifying changes in well-being during the life-course and recounting the
factors contributing to upward and downward mobility.

Miller (2007). argues that family histories are a useful addition to the
methodological toolbox for understanding the IGT of poverty. More
specifically, this study proposes a method of collecting family histories which
links households from panel studies with individual life histories. The study also
contends that family histories can augment panel studies by placing quantitative
findings in context; extendlng household panel data to households and
individuals within the same family but located separately; and increasing the
period covered by panel data through the retrospective recall of events.

Da Corta (2007b) offers an approach to semi-structured interviewing that
can support research on the IGT of poverty. Specifically, this paper illustrates
how recall methods can help people’s memories and enable them to date, rank
and quantify historical data. Such methods enable the construction of panel-type
data where a panel does not exist, and allow researchers to link individuals or
households in the panel to their accounts of changes in their poverty status and
the social relations that underpln such poverty. Da Corta suggests that recall
methods might be useful in the study of the IGT of poverty by creating a
multigenerational data panel “from scratch”, by completing existing panel
datasets by enhancing the range of variables or extending existing surveys back
into the past; by complementing good quality panel data by linking a smaller
sub-sample to in-depth quahtatlve life/family history data, and by investigating
the deeper historical origins of a process identified in field research. Da Corta
clearly outlines how this can be achieved, and how the approach can be




higher chance of poverty in childhood, but also they are more likely to have a
lower income as adults (Hoberaft, 1998). As poor parents, they are then more
likely to have children born at a lower birth weight and to experience higher
infant mortality rates. Their children are more likely to have behavioural
problems, less success at school, less opportunity in the labour market and
worse health (Halliday and Asthana, 2007; Jenkins and Siedler, 2007).

The determining factors of intergenerational poverty are complex, and
often interrelated at both micro and macro levels. “Micro level” here refers to
both the individual and the household level, and includes personal choice,
motivation, aspiration, capacities, abilities and behaviour, as well as household
structures and dynamics. It also includes structural factors, such as gender
relations and discrimination, which can affect an individual and/or household.
“Macro level” refers to the broader determinants of individuals and households
engagement with the wider world, including governmental engagement, the
national and local economies and the broader extra-household relationships
people have within their community.

3. Methods and Approaches for Understanding the IGT of Poverty:
Combining Qualitative and Quantitative Approaches

A focus on methods was seen as important because the absence of high-
quality panel data in many low-income developing countries makes the study of
the IGT of poverty difficult and necessitates innovative research methods and
analytical approaches.

In-depth analysis of the drivers and interrupters of the IGT of poverty
requires data tracking of individuals through their life-course, preferably
through to the next generation. Researchers generally try to fill this data
requirement by analyzing long-run panel data. However, reliable data of this
kind are rarely available in low-income developing countries.

A number of specialists were approached and asked to provide insights
into alternative approaches to analyzing qualitative and quantitative data. Lucia
da Corta (2007) wrote on the way in which individuals’ recall of events, facts
and figures from their life and livelihood could be strengthened through detailed
semi-structured interviewing. Robert Miller (2007) described how family
histories could be conducted and how this might be useful for research into the
IGT of poverty. Jere Behrman (2006) explored analytical approaches that could
be applied to existing micro data in developing countries to examine issues
related to the IGT of poverty.




Thus, the time has come (o employ a more effective approach in
construciing policies and programmes related to poverty which focuses on
intergenerational factors rather than on individuals. Despite many policies that
focus on the alleviation and reduction of poverty, several elements can influence
their effectiveness. One such factor is the (IGT) of poverty.

The main purpose of this paper is to raise awareness about the problem of
(IGT) of poverty. In particular, the paper target who are in position to affect
policies - including officials from the public sector as well as the media and
civil society - and thus act as catalysts in fostering a more focused and robust
response to the problem than what has been seen to date in the region. This
paper provides an overview of thinking on the intergenerational transmission
(IGT) of poverty to define more clearly what we mean by (IGT) of poverty,
drawing out the methods and approaches we will use to understand and explain
it to guide the thinking of those looking to tackle the problem now, and success
will be measured by the extent to which it fosters the political will and
consequent pursuit of effective policies that could decisively change the
prospects of the next generation of children of the poor in Egypt.

Finally, it reviews briefly the impact of culture of poverty on the
transmission of poverty between generations and identifies policy instruments
that might possibly break the intergeherational,cycle of poverty and provides
the experience of Mexico in breaking the cycle of (IGT) of poverty and lessons
learned.

2. The Concept of Intergenerational Transmission of Poverty (IGT)

Chronic poverty is a poverty that is pervasive; it affects people for a long
time and may even result in premature death. It is different to the kinds of
poverty caused by sudden events, such as the loss of a job or the death of a
family member, but from which individuals are able to recover over time. Here,
we are concerned with the dynamics that:lead chronic poverty to extend across
generations: some people remain poor: for.the whole of their lives and “pass on”
their poverty to their children and even their children’s children. This is known
as the intergenerational transmission (IGT) of poverty: it is distinct from child
poverty in and of itself, and is a major factor in chronic poverty as opposed to
transitory poverty.

Studies on IGT of poverty consider the impact of the poverty of one
generation on the poverty of a younger generation, “either at the present (child
poverty) or at a future point in their life course” (Bird, 2007). Child poverty,
transmitted from the older generation, then continues throughout the life course
and on to the next generation. Not only do children with poor parents have a
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Abstract

This paper provides an overview of the meaning of intergenerational
transmission (IGT) of poverty, and seeks to identify gaps in knowledge and to
suggest a research in this subject in Egypt. After a general introduction to what
we mean by IGT poverty, the paper presents briefly the methods and
approaches which used to understand and explain it. We then go on to discuss
one of the external factors affecting the transmission of poverty which is the
concept of the culture of poverty. The last section discusses, in general how to
break the intergenerational cycle of poverty and provides a case study.

Keywords: intergenerational transmission of poverty (IGT), panel data,
qualitative analysis, quantitative analysis, culture of poverty, cycle of poverty.

1. Introduction

Intergenerational transmission (IGT) of poverty is the process by which
poor parents pass on poverty and disadvantage to their children. It is the result
of interplay between certain conditions that characterize the lives of worrying
percentage of household around the world. IGT of poverty negates equality of
opportunities at birth, and in so doing impairs the basis for a fair society and for
social stability. It erodes social cohesion and fuels violence particularly, in the
context of Egypt’s current economic stress. By severely diminishing
opportunities for the children of the poor to build their human capital, IGT of
poverty hobbles a country’s future productivity and with that, its prospects for
growth and development. By perpetuating an underclass of families without
effective access to sources of human capital and consequent earning power, IGT
of poverty is a powerful force behind Egypt’s unequal income distribution.,
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significantly higher intensity of transition between CKD stage IV and ESRD
compared with females.

Analyzing the behavior of patients according to their palace of residence
showed important nevertheless expected results. Patients from Upper Egypt show
the fastest rates of transition among CKD stages compared to patients from Lower
Egypt, Giza and Cairo. This may be explained in terms of the allocation of health
facilities among different regions of Egypt and how easy the access to the available
facilities.

No previous studies investigated the effect of age of patient when first
diagnosed on his transition probabilities however it may be of great importance.
The researcher made a trial to include the age effect into the model and estimate its
effect. The estimation algorithm did not converged to good estimates. This may be
due to the limited data size which did not allow estimating double the number of
parameters. :

Grouping patients according to age when first diagnosed into three subgroups
allows comparing transition intensities and behavior of patients of different age
groups. The results were reasonable since patients of older ages have the fastest
rate of transition between CKD successive stages. This may be due to the overall
deterioration in health status and the existence of other chronic diseases among
elderly cohorts of patients. Here, the role of other chronic disease emerged to be
important to be analyzed. ' '

This study concentrates on analyzing how HTN and DM affect the natural
course of CKD. DM is shown to affect the transition intensities more powerfully
than HTN, DM as a risk factor was addressed in number of studies (Hamer and
ElNahas, 2006, Ornaldo et al., 2011, Icks et al., 2011, Begun et al., 2012). Results
also show that having more than one chronic disease lead to a faster deterioration
of kidney function and a greater risk to develop ESRD.

Further researches may include variables such as age at onset and the cause of

CKD into CKD model. The measurement errors of GFR level may be treated in
further studies using appropriate models with classification errors. Representative
data of CKD patients in Egypt is needed for purposes of generalizing results,
planning and policies.

In conclusion, the study develops a model to represent CKD natural
progression course and shows how this model may be applied empirically using
real case-study data. Model parameters are estimated efficiently using the
maximum likelihood method. The results were reasonable and consistent. CTMC
is a cornerstone for more advanced models.
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Discussion:

Chronic diseases represent a major concern to health policy and planning,
especially in developing countries. When a disease is detected at an early stage, it
may be more amenable to treatment (Jackson et al., 2003). Knowledge about the
progression of chronic diseases is important because it may help health policy
makers to evaluate expected burden of disease in future and to evaluate cost
effectiveness of competing interventions. The Markov Chain approach is often
used for analyzing progression of diseases by describing the time evolution of an
individual in the multistate model (Begun et al., 2012).

CTMC is more appropriate than discrete-time Markov Chain for studying
patient progression through successive stages of a chronic disease where
transitions may be slow, therefore have small probabilities and cannot be described
accurately in discrete time units. Kolmogorov’s differential equation plays a key
role in defining uniquely CTMC. The solution of Kolmogorov’s differential
equation depends on the form of the generator matrix of the model. For simpler
forms of the generator matrix, the analytical solution of Kolmogorov’s forward
system of differential equation is attainable. The resulting mathematical relations
between the probability of transition and rate of transition can be used to formulate
a likelihood function of transitions, then estimating the elements of the generator
function which is the model parameters (Anwar and Mahmoud, 2014).

Kalbfleicsh and Lawless in 1985, and recently Jackson in 2011, presented a
general methods for evaluating the likelihood for general multistate model in
continuous time depending on the form of the transition probability matrix.

The results of this research describe the natural progression of CKD in a case-
study sample of CKD patients and the results are not generalizable. Limited
number of researches studied the natural progression of CKD specially from its
early stages. Most estimates are population-based and cannot be generalized
among other societies.

Regarding the consistency of the results of this research, it have an internal
consistency with study assumptions along with an external consistency with results
from previous literature. The probability of transition increases as the severity of
CKD increases and the risk of developing renal failure increases with the severity
of stage where the patient was first diagnosed. We also compared the transition
probability and the risk of developing ESRD among different subgroups. The
results seem very reasonable since it consist with results from previous literature
(Scheipatti and Remuzi, 2005, Hamer and ElNahas, 2006, Sharadanballal, 2007,
Begun et al., 2012). Previous studies showed that males have a higher probabilities
to develop ESRD if compared to females. Our results show that males have a




Figure (8): Probability of Transition between ¢l D Stages According to Whether the Patient has both HTN and DM,
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Table (26) shows the mean sojourn time in CKD stages according to whether

the patient has both HTN and DM. it is clear that having HTN and DM strongly
shorten the time of stay in all stages of CKD.

TRBIGE6): Man THAG 6T SEAY, (bt ToORTHE) o CKD Staged Kecording 5
___ Whether the Patient has HTN and DM, L

HTN and DM KD Stage I 1l I v
Yes 2857 16.67 10.53 4.00
No 76.92 34.48 18.86 11.36

Under the same assumptions of closed cohorts and the same equilateral initia] -

distribution of patients among CKD stages for CKD patients with HTN and DM

and without them, we can notice that the distributions of the cohorts of patients
after one year are different. (see Table 27
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Table (28) shows that patients with HTN and DM have expected time to

absorption lower than that of patients without them. The gap is too wide in mild
stages rather than in more severe stages.

Table (28): Expected Time to Absorption (in months) of CKD Stages

According to Whether the Patient has HTN and DM,
HTN and DM dage | 1 11 111 v
Yes 28.7 17.0 10.8 4.00
No 77.0 34.6 19.0 11.36




Table (24) shows that patients with DM have expected time to absorption

lower than that of patients without DM especially those that have been first
diagnosed in more severe stages.

ord ?j%;fﬁiw&é‘%ﬂéyl‘%%é%%%ﬁéﬁ S DN :
i 11 11 v
335 18.8 12.0 4.75
No 62.6 31,5 19.3 12.10

In order to investigate the effect of having more than one chronic disease on
CKD progression, the researcher compared the estimated transition intensities
between two groups of patients; patients who have both HTN and DM versus
patients who haven’t neither HTN nor DM. The maximum likelihood estimates
and standard errors are presented in Table (295). ,

It is clear that having HTN and DM accelerates the transition intensities
between all CKD successive stages. Patients who have both HTN and DM have a
statistically significant higher intensities of transition between CKD successive
stages. The effect of both HTN and DM is highest on the transition intensity from
stage IV to ESRD since the intensity of transition of the group of patients with

both HTN and DM approximately equals 3-fold of which of patients with neither
HTN nor DM,

afd:Thei
Transition I-1I
HTN and DM

Vs --0.035 0.060 0.095 0.250 ’
(0.0132) (0.0190) (0.0222) (0.0547) ;
N 0.013 0.029 0.053 0.081
(0.0036) (0.0075) (0.0125) (0.0220)
*; Estimates, followed by standard errors given in parentheses, z

Figure (8) shows the difference in the behavior of the two groups of patients
with respect to their probability of transition between CKD successive stages.
Percentage of patients with HTN and DM who moved from stage I to stage II

during one year is approximately 2 times the percentage of patients without HTN
or DM,
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Unlike HTN, the effect of DM is more clear on late stages rather than earlier
stages of CKD. Percentage of patients with DM who moved from stage IV to stage
V during one year approximately 1.5 times that of patients without DM.

Table (22) show the mean sojourn time in CKD stages according to whether
the patient has DM. it is clear that DM shorten the time of stay in all stages of
CKD.

33.34
62.50

18,52
31.25

11.76
12.05
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12.10

Under the assumptions of closed cohorts and the same equilateral initial
distribution of patients among CKD stages[1(t = 0) = (0.2 0.2 0.2 0.2 0.2) for
CKD patients with and without DM, the distributions of the two cohorts of patients
after one year are shown in Table (23).
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Table (23); Percentage Distribution of Coliorts of Patients, According to~ -,
____ Whether the Patient has DM, among CKD Stages after One Year,

DM KD Stage | | Il 111 v \Y%

Yes 13.9 14.8 17.2 7.5 46.6

No 16.5 16.5 18.0 14.3 347

Cloiversitv.dnstiiste ol Siatietimgd Do
daiversityv-institute o WDETES I BTG

sied B eyl
ML esenron




Under the assumptions of closed cohorts and the same equilateral initial
distribution of patients among CKD stages [1(t = 0) = (0.2 02 0.2 0.2 0.2) for
CKD patients with and without HTN, we can notice that the distributions of the
two cohorts of patients after one year are different especially regarding the
percentage of patients in stage I . (see Table (19))

Table (19): Percentage Distribution of Cohorts of Patients, According to
Whether the Patient has HTN, among CKD Stages after One Year.

KD St
HIN age | | I HI v Vv
Yes 13.9 15.3 17.6 13.1 40.1
No 16.9 14.9 17.9 14.0 36.3

Table (20) shows that patients with HTN have expected time to absorption
lower than that of patients without HTN,

cted: Time to, Absorption (in months) of CKD S

CAccarling {0 Wiiether tho Patiut Had HEN
St
HIN age | II 1I 111 IV
Yes 33.50 19.81 12.50 8.33
No 71.52 25.87 17.95 11,11

DM has more powerful effect on the progression of CKD on the light of the
results of the current.study’s sample. Its effect is statistically significant at 0.95
level of significance on all of the estimated transition rates between all successive
stages of CKD. Regarding the intensity of transition from IV to V, patients with
DM have transition rate equals 2.5 times that of patients without DM, This result
is consistent with results from previous literature which showed that Diabetes

increases the intensity of transition from CKD stage IV to ESRD (Begun et al.,
2012).

B

Transition

ver 0.030 0.054 0.085 0.21
(0.0064) (0.0086) (0.0128) (0.0400)
N 0.016 0.032 0.052 0.083
(0.0034) (0.0051) (0.0076) (0.0123)

*: Estimates, followed by standard errors given in parentheses,

Figure (7) shows the probability of transition between CKD successive stages
according to whether the patient has DM. It can be noticed that DM increases the
probability of transition between of CKD successive stages.

Figure (7): Probability of Transition between CKD Successive Stages According to Whether the Patient




Form Table (17), it can be deduced that HTN has an effect on the rate of
transition between CKD successive stages. lts effect is significant at 0.95 level of
significance on the estimated transition rate from stage I to stage II while its effect
on the other transitions is statistically insignificant. This is seem consistent with
previous results which highlighted HTN as an important initiator of CKD, so it
may have powerful effect on transition between mild stages rather than severe
stages.

It can be noticed from Figure (6) that HTN increase the probability of
transition between of CKD successive stages especially the transition from stage I
to stage II since the percentage of patients with HTN who moved from stage I to
stage Il during one year is approximately two times the percentage of patients
without HTN. It can also be noticed that HTN have no clear effect on the behavior
of patients among the CKD stages I1I, IV and V.

Figure (6): Probability of Transition between CKD Successive Stages According to Whether the Patient
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The mean time of stay in CKD stages according to whether the patient has
HTN also stresses on its effect on the transition between the first two stages of
CKD. The gap between the mean time of stay in stage I between patients with
HTN and patients without HTN are the largest among all stages of CKD.
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It can be noticed from Table (15) that the percentage of patients above 60 in
ESRD after one year is higher than that of patients from other age groups. This
result is logical and consistent with what is mentioned in previous literature.

Table (15): PercentageDistribufion of Coliorts of Patients, According to
e Age of Patiént, among CKD Stages after Oné Year,

Age KD Stage | | | I11 v A%

L.ess than 40 15.9 16.4 18.0 4.5 352
40-60 15.5 16.2 16.4 16 359
Above 60 13.9 15.3 20.0 14.6 36.2

" Age of Patient when first diagnosed

Table (16) shows that patients above 60 show the lowest expected time to
absorption while patients less than 40 show the highest time to absorption, The gap
between them becomes narrower as we move to stages III and IV. This suggests
that the behavior of patients in severe stages does not vary according to age of

patient when he/she

was first diagnosed as CKD patient.

T

E

hs

Less than 40 52.7 28.7 17.7 11.6
40-60 47.8 26.5 14.7 121
“Above 60 335 19.8 14.2 10

-+ Age of Patient when first diagnosed

Fourth: Existence of other Chronic Diseases

Previous studies showed that the existence of other chronic disease may
contribute to the initiation and progression of CKD. HTN and DM, with both types
I and II, are from the important etiologies and risk factors of CKD. Estimates of
transition intensities were calculated for patients according to the existence of other
chronic disease. Patients were classified according to whether he/she has HTN and
DM. The maximum likelihood estimates and their standard errors are estimated

ransition
v 0.030 0.051 0.081 0.120
‘ (0.0075) (0.0087) (0.0118) (0.0160)
. 0.014 0.039 0.056 0.090
(0.0037) (0.0088) (0.0110) (0.0218)

*: Estimates, followed by standard errors given in parentheses.
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Figure (5): Probability of Transition between CKD Successive Stages According to Age of Patient.
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Table (14) shows the expected duration of stay in CKD different stages for the
three groups of patients. It can be noticed that age of patient has a negative
relationship with the mean time of stay in CKD stages. Patients less than 40 and
40-60 have a very close mean time of stay in stage IV, while patients 40-60 and
above 60 have a very close mean time of stay in stage III. '

Table (14); Mean Time of Stay (in months) in CKD Stages According to Age’
of Patient, - ‘ :
Age Stage | T 1L 111 v
Less than 40 52.6 28.6 17.5 116
40 - 60 47.6 26.3 145 12.1
Above 60 333 19.6 14.1 10.0
*: Age of Patient when first diagnosed

Under the assumptions of closed cohorts and the same equilateral initial
distribution of patients among CKD stages II(t = 0) = (0.2 0.2 0.2 02 0.2) for
CKD patients from different Age groups, we can notice that the distributions of
these cohorts of patients after one year are different. (see Table (15))
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compared with younger patients?”. The maximum likelihood estimates and their
standard errors are estimated and presented in Table (13).

It can be noticed from Table (13) that patients who were diagnosed as CKD
patients at younger ages have the slowest rates of transition between CKD stages.
On the other hand patients who were diagnosed at older ages have higher rates of
transition. This may be due to the overall deterioration in health related to aging.

Figure (5) presents the probability of transition between successive stages of
CKD according to age of patient when he/she was first diagnosed as a CKD
patient. It can be noticed that there is no statistically significant difference between
the behavior of the three groups of patients with respect to their probability of
transition between CKD stages.

Table (13): Maximum Likelihood Estima}tes of Transition intensities between CKD Stages
and Their Standard Errors’ According to Age of Patient.

Ape™ ansition ) ]-]] [1-11] [I1-1V V-V
e 0.019 0.035 0.057 0.086
(0.0055) (0.0097) (0.0190) (0.0200)
. 0.021 0.038 0.069 0.083
: (0.0061) (0.0069) (0.0110) (0.0140)
e 0.030 0.051 0.071 ~0.100
(0.0100) (0.0130) (0.0130) {0.0190)

*. Estimates, followed by standard errors given-in parentheses.
', Age of Patient when first diagnosed

All of the three age groups have the same pattern of transition between CKD
stages as we can notice that the more severe the stage the faster the transition.
Patients above 60 years of age have the highest probabilities of transition if
compared with patients from other age groups. It can be noticed that 22.2% of
patients above 60 moved from stage I to stage II during one year while this
percentage decrease for patients aged (40-60) and (Less than 40) since it equals
17.6 and 16.4 respectively. The gap between percentages of patients moved
between CKD stages becomes wider if we compare it within the mildest stages and
the most severe stages since 70% of patients above 60 moved from stage IV to
ESRD during one year while 64% of patients aged (40-60) and 63.1% of patients
aged (Less than 40) moved from stage IV to ESRD during the same period of time,
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Tl (115, W ST Sy G o) s KD Siagss Acordivgia
" iPatiént’s Place of Residencer " T T e it
Place of KD Stage | 4 1l 1 v

Residence .

Cairo 58.8 27.8 14.7 12.1
Giza 38.5 20.0 12.5 10.0
Upper Egypt 32.3 18.5 11.6 10.0
Lower Egypt 37.0 20.8 14.1 111

Under the assumptions of closed cohorts and the same equilateral initial
distribution of patients among CKD stages M(t = 0) = (0.2 0.2 0.2 02 0.2) for
CKD patients from different places of residence, we can notice that the
distributions of the cohorts of patients after one year are different. (see Table (11)

*C I -
laceoERe CKD Siages after Or

Eﬁcﬁ;:ﬂu Stage | | I 1 v
Cairo 16 16 16 16 36
Giza 15 15 17 15 38
Upper Egypt 14 15 17 16 38
Lower Egypt 14 15 19 16 36

It can be noticed from Table (12) that patients from Upper Egypt show the
lowest expected time to absorption. This is true regarding stages I, II and III, while

their expected time to absorption given that they are in stage IV equals that of
patients from Giza. ‘

Place o CKD Stage I I

Residence

Cairo 59.0 28.0 14.8 12.1
Giza 38.8 20.3 12.6 10.0
Upper Egypt 325 18.8 11.7 10.0
Lower Egypt 37.2 21.0 14.2 111

Third: Age of Patient when first diagnosed

Age of patients when first diagnosed may have an impact on their response to
treatment and so on their probability of transition between CKD successive stages.
Patients were classified into three groups according to their age when first
diagnosed. This is in order to reply to an important question “Do elder patients are
more likely to have a faster rate of transition to more severe CKD stages if
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differences between the estimates of transition intensities are not statistically
significant at 0.95. Patients from Upper Egypt shows the fastest transitions among
CKD stages. Patients from Giza and Upper Egypt show a statistically significant
faster rate of transition from IV to V than patients from Cairo at 0.95 level of
significance. Here, it may be important to note that almost all patients from rural
areas reside either in rural Giza or rural Upper Egypt, this may explain the faster
intensity of transition from IV to V in Giza and Upper Egypt.

Figure (4): Probability of Transition between CKD Successive Stages According to Place of Residence
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For the first transitions, patients from Upper Egypt are the fastest than patients
from other places since about 22.4% of them are moved from stage I to stage II
during one year while this percentage decreases to 20% for patients from Lower
Egypt, 19% for Patients from Giza and about 15% for patients from Cairo. Patients
from Cairo are the slowest in all transitions. This may be due to that patients in
Cairo have better access to health care facilities compared to other regions of
Egypt.

Table (10) shows that patients from Cairo stay longer than other patients in
earlier stages of the disease while patients from all regions have approximately the
same duration of stay in more sever stages of the disease with patients from Upper
Egypt has notable short stays in all CKD stages.




Table (7): Percengge Distribution of Male Cohort and Female Cohort
among CKD Stapes after One Year.,

Sex KD Stage I II I v V
Males 14.8 15.5 19.1 15.1 35.5
Females 16.3 15.3 15.8 14.0 38.6

It can be noticed from Table (7) that Percentage of females at ESRD after one
year is higher than that of males. It is also noticed that the new comers females to
ESRD are from near stages ( 6% from stage IV and 4.2% from stage I1I) while the
behavior of males is different from that of females (4.9% from stage IV and only
0.9% from stage III).

The expected time to absorption is estimated to both sexes of patients and is

showed in Table (8).
Table (8); Expected Time to Absorption (in months) of CKD Stages.
s it According €0 Sex of Patientsy, . v, L e R O R T
CKD Stage | I II 111 v
Sex
Males 41.0 22,0 15.2 10.9
Females 59.0 25,5 14.4 10.0

Second: Place of Residence

CKD patients were distributed into four groups according to their place of
residence. The maximum likelihood estimates and their standard errors are
estimated and presented in Table (9). ‘

Table (9): Maximum Likelihood Estimates” of Transition intensities between CKD Stages

: and Their Standard Errors According to Patients* Place of Residence.

Place of 0" | LI] 11111 -1V V-V

Residence

Cairo 0.017 0.036 0.068 0.083
(0.0039) {0.0044) (0.0058) (0.0062)

Gim 0.026 0.050 0.080 0.100
(0.0085) (0.0084) (0.0083) (0.0018)

Upper Egypt 0.031 0.054 0.086 0.100
(0.0114) {0.0148) (0.0294) (0.0030)

Lower Egypt 0.027 0.048 0.071 0.090
{0.0134) {0.0181) {0.0254) (0.0412)

": Estimates, followed by standard errors given in parentheses,

Figure (4) presents the probability of transition between successive stages of
CKD according to patients’ place of residence. It can be noticed that there is no
clear differences between the behavior of the four groups of patients. The




Figure (3) presents the probability of transition between successive stages of
CKD according to patients’ sex. It can be noticed that there is no statistically
significant difference between the behavior of male patients and female patients
with respect to their intensity of transition between CKD stages; I to 1, 11 to I11, 111
to IV except their intensity of transition from 1V to V at 0.99 level of significance.

For the first two transitions, males are faster than females since about 20% of
males are moved from stage I to stage II during one year while this percentage
decreases to 14% for females. About 29% of males who are in stage II will be in
stage I1I within one year while only 25% of females will transit, Regarding the last

two transitions, there is approximately no difference between the behavior of
patients of both sexes.

Figure (3): Probability of Transition between CKD Successive Stages According to Sex of Patients
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Table (6) shows that female patients stay longer than males in earlier
stages of the disease while both sexes has approximately the same duration of stay

in more sever stages.

KD Stage | | 11 m vV
Sex
Males 40.0 22.0 15.0 10.9
Females 58.0 25.0 14.3 10.0

If we assume the same equilateral initial distribution of patients among CKD
stages [1(t = 0) = (0.2 0.2 0.2 0.2 0.2) for both sexes, we can notice that
the distribution of these two cohorts of patients after one year will be different. (see
Table (7))




The mean time spent by a CKD patient in state | approximately equals 46
months, while it decreases in state 2 to be about 28 months. The deterioration in
health state of a CKD patient becomes rapid in more severe stages than mild
stages since the mean time spent by a patient in states 3 and 4 of the system is
about 17 and 12 months respectively,

Another important concept of CTMC is the state probability distribution. The
state probability distribution of CKD process, sometimes known by the marginal
distribution is calculated to find out the expected distribution of patients among
CKD stages at a specific time point ¢ in the future. This is under the assumption of
a closed cohort. Let us assume that the state probability distribution, of the process
at time ¢ is TI(t). Then, I1(t) can be evaluated by solving the following equations:

M) =n()xv (14)
with the initial condition [1(0) = (7o; 7y, 743 Tos Tos)

Let us assume that the initial distribution of patients among CKD stages
Nt=0)= (0.2 02 02 02 0.2), the likelihood to remain in the same
stage declines and the distribution of this cohort of patients after 12 months will be
approximately as follows: [1(t = 12) = (0.15 0.16 0.18 0.15 0.35).

Estimating the mean time to absorption may be important specially for
planning purposes. Mean time to absorption of a patient is about 50 months given
that he was diagnosed as being in stage I, about 30 months for those who were
diagnosed as being in stage 11, about 19 months for those who were diagnosed as
being in stage III, and nearly 12 months for those who were diagnosed as being in
stage IV. .

Afterwards, the intensities of transitions between different stages of CKD are
estimated according to different characteristics of patient (demographic and
medical) in order to get a clue about the determinants of disease progression speed
in Egypt.

First: Sex of Patients

The maximum likelihood estimates of the models parameters ;;’s of Males

and Females were estimated separately and their standard errors were calculated as
well. Estimates of transition rates and standard errors are presented in Table (5).

Sex Lransition | 117 II-11T II-1vV IvV-v
e 0.025 0.046 0.066 0.091
(0.0065) (0,0097) (0.0100) (0.0150)
comre 0.017 0.040 0.070 0.100
! (0.0040) (0.0047) (0.0055) (0.0015)

*: Estimates, followed by standard errors given in parentheses,




After the instantaneous rate of transition between CKD stages, A;;’s, are
estimated, one can calculate the probability of transition between different stages.
Figure (2) shows the probability of transition between successive stages of CKD.

The probability of transition between successive stages, in the beginning,
increases with time then it adheres some kind of stability for a short time interval
and finally it decreases with time. Transition from stage IV to V shows different
behavior. The probability of transition from stage IV to V increases with time
during the first five years then it equals | and doesn’t change with time. This is
because the stage V, ESRD, is absorbing.

Figure (2): Probability of Transitions between CKD Successive Stages
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The probability of transition from I to II shows slow increase with the first 24
months if compared with probability of other transitions, while probability of
transition between the other stages show sharp rise during the first 12 months with
notable rise in the probability of moving from IV to V. The gap in probability
between the last transition and the others is huge.

It can also be concluded that the higher the stage order the higher the
probability of moving to the next stage for the first 24 months.
~ From figure (2), one can observe that about 18.2 % of patients who are in stage
I will be in stage II within one year, 25% of Stage II patients will move to stage III
within one year, 31% of the patients who are in stage III will move stage IV within
one year, while about 65% of Stage 1V patients will be in Stage V within one year,
hence require any type of RRT.

Since CKD is an itreversible and progressive disease, the patient is not
supposed to have many visits to a single stage after moving to other stages. Mean
sojourn time which describes the expected duration of a single stay in a state, here
is equivalent to the total length of stay in a state. It is assumed that the sojourn
times e;'s are independent and exponentially distributed random variables with
1

mean Aj

where A= ——/'ljj forj=1,..,4.




methods for evaluating the likelihood for general multi-state model in continuous
time, applicable to any form of transition matrix (Kalbfleisch and Lawless, 1985,
Kay, 1986, Mandel, 2010, Jackson, 201 1). The likelihood is calculated from the
transition probability matrix P(t) that is expressed in terms of the transition
intensity matrix V. The likelihood for intermittently observed process may be
summarized in the following steps:

e For a pair of successive observed disease states S (tj), S (tj+1) at times

tj) tj+1. The contribution to the likelihood from this pair of states is

Lij= Ps(t;)s(tjer) (Gier = &) (12)

This is the entry of the transition matrix p(t) at the S (tj)‘h row and S (tj“)”‘
column, evaluated at t = t;,, — ;.

o The full likelihood is then the product of probabilities of transition
between observed states, over all individuals i and observation time J:

LV) = IliLi = lijLiy = [l Ps(e))s(t42) (Gir1 = ) (13)

The likelihood L(V) is maximized in terms of log(4;;) to compute the
estimates of A;;. Often, the maximization process of such likelihood function

utilizes a numerical algorithms that require no derivatives of the function such as
The Quasi-Newton algorithm, Nelder-Mead algorithm and many others.

Application:

The maximum likelihood estimates of the model parameters Aij's and their
standard errors are estimated and presented in Table (4). The standard errors of
Aij's were calculated using the inverse Hessian matrix at the maximized log-
likelihood.

I1 to I1I 0.038 0.0055
I to IV 0.062 0.0074
IVtoV 0.087 0.0032

It can be observed from Table (4) that the intensity of transition increases as
the severity of illness increases,




Maodel:

For CTMC’s whose transition rate matrix contains a lot of zero elements, it is
appropriate to define transition probability functions, p;;(7, t), in terms of
transition intensities, A;;, through solving system of Kolmogorov differential
equations.

Table (3): Transition Probability Functions that Contribute to the Likelihood of

Transitions between CKD Successive Stages.

Transition Transition Probability Function
1 Piy(r,t) = e~ M (D 3)
1> 11 A1z
Po(r,t) = ———— e~ Ay (t~1) e~ Azz (t~7) 4
12( ) (/123 '—2-12) [ ] . ( )
> 11 Pyy(t,t) = e 2 (t-7) &)
TR Pyy(r,0) = R N [e= s (=0 _ = A5y (=11 (6)
(34 — Az3)
111 ') 111 P33(Tl t) —=p~ A (t=T1) (7)
a1 - 1v A34
Poy(1,t) = ———2 [e=Aa(t=1) _ =45 (t-1) ¢}
34( ) (/145 o /‘134) [ ]
V=21V Pa(r,t) = e~ Ms (D) 9
V>V Pys(t,t) = 1 — e~ s (t-D) (10)
V2V Pes(r,t) = 1 (1

The transition probability functions in Table (3) are used to estimate the
transition " intensities, 4;;’s, which are the model parameters. Inference and
estimation methods depend on the observation scheme.

Panel data yielded from intermittently observed process may be defined as data
consisting of snapshots of the process at discrete times on multiple individuals.
(Lange and Minen, 2013) or in another way, it is data of processes with arbitrary
observation times yielded from monitoring disease progression in an incomplete
way. For such type of data, patients are usually seen at intermittent follow-up visit,
at which monitoring information are collected, but information about the periods
between visits is not available, moreover, the exact time of disease onset is
unknown (Jackson, 2011). .

For Such observation scheme, it is typically to assume that the observed data
are generated by a discretely observed CTMC. This family of models enjoys
tractable likelihoods and has well established methods of obtaining maximum
likelihood estimates for transition intensities. Many authors developed general
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Let us also define the transition probability, pi;(t,t), which indicates the
probability of being in state i at time T and would be in state j at time t. The
transition probabilities pij (T, t) can also be represented in matrix form.

P11(L ) P12(tt) pia(tt) pre(tt) pis(t, t)
P21(Tt) P22(t) Paa(tt) paal(tt) pos(r, t)
P(t.t) =] p31(T8) paa(tt) Ppas(t,t) paa(t,t) P3s(T,t)
P41(T D) Paa(T ) Pas(tt) pag(t,t) pas(r, 9
Ps1(T ) Psz2(T,) Ps3(tt) pss(t,t) pes(r, t)

The rows of P(, t) should satisfy certain conditions. Its entries are nonnegative
and their' sum equals to one. The transition probability matrix contains all
information necessary to model the movement of a patient among the course of
CKD until ESRD.

A CTMC is fully characterized once the transition rate between different states
of the system, V, is specified, or conversely when its transition probability matrix
is specified along with the expected sojourn time of each state (Lafortune, 2008).

For simpler CTMC’s whose transition rate matrix contains a lot of Zero
elements, it is appropriate to define transition probability functions in terms of
transition intensities through solving system of Kolmogorov differential equations.

Kolmogorov’s differential equations play central role in the treatment of
Markov processes in continuous time. The forward Kolmogorov differential '
equations (1) describe the probability distribution of a state in time # keeping the
initial point fixed by a so-called “last step analysis”. On the other hand, the
backward- Kolmogorov differential equations (2) describes the transition
probabilities in their dependence on the initial point i by the "first step analysis”.

2Pt = P(t,)) x V (1)
with the initial condition
P(t,T) =1
where I is the identity matrix. And
ZP(t,H) = ~Vx P(r,0) @)
with the initial condition
Pt t) =1
(Chiang, 1968)
Solving system of forward Kolmogorov differential equations yields into the
transition probabilities as functions of Ai;'s which are the model parameters. Those
parameters are very essential to the solution of the system.




It 1s noticed from Figure (1) and from the definition of CKD as a staged
progressive irreversible disease that the state space of the progression process is
discrete with respect to states and continuous with respect to time. The states of
CKD process that will be considered in the study are defined in Table (1).

( Figure (1): A 5-state Markov Model for CKD patients \

Absorbing
state 5
ESRD

State 2

CKD Stage 1)

CKD Stage V

CTMC is appropriate to model CKD since the patient condition deterioration is
continuous in time. A CTMC is said to be homogenous in time if the probability of
going from one state to another is independent of the time on which the transition
occurs. Homogeneity in time holds true for the process of CKD. Hence, one can
assume that the finite homogenous continuous-time Markov chain may be an
appropriate model of CKD. ,

Depending on the general illustrative model of CKD progression presented
in Figure (1), the transition rate matrix of the CKD Progression Model is as
follows: ‘

Az A, 0 0 0
0 Az Ay 0 0
0 0  —A3s Ay O
0 0 0 —A4s Ags
0 0 0 0 0

V is a 55 matrix, its elements A, ; are the instantaneous rates of transition
from one state to another. It can be noticed that A j is independent of time because
the CKD process is homogenous with respect to time. Sometimes matrix ¥ is
called the generator matrix or the infinitesimal matrix. The elements of V are the

model’s parameters which are population-specific and need to be estimated from
data using the appropriate method of estimation.




hemodialysis who preserve a medical file consisting of his past CKD history
records and CKD patients who follow up their treatment in one of these clinics are
my target group. There were about 310 ESRD patients attending hemodialysis
sessions and about 800 CKD patients follow up in Dr. Amr Ayad clinics. Of them,
about 550 patients were eligible to my research. Only 160 patients approved to
participate in the study. The participants gave their approval to share their data
according to a consent provided by the researcher. The field work started in the
10" of February 2014 until the 20™ of June 2014,

A total of 148 patients is the sample size of current research with 1290
observation. This application is a case-study. The sample is not representative to
the CKD patients in general. The results are not generalizable. Table (2) presents
the characteristics of CKD patients of current research.

Table (2): Characteristics of CKD Patients
N _Demographic Number | Percentage
Male 75 50.7
Sex Female 73 49.3
Total 148 100.0
10-30. 13 8.8
=50 32 21.6
Age’ 51-70 80 54.1
Above 70 23 15.5
Tatal. " ' 148’ --100.0
Medical '
1 35 23.6
1 28 18.9
“ 1 41 27.9
CKD Stage Ty 30 264
\ S 3.4
Total | . : 148 100.0
Yes 55 37.2
DM No 93 62.8
Total o 148 ' 100.0
Yes 94 63.5
HTN No 54 36.5
Total 148 100.0
:i Age of Patient at time of interview
:CKD Stage when patient first diagnosed.

Stochastic processes modeling approach is utilized to develop a model of the
progression of CKD. The general model of disease progression of Jackson et al.
(2003) can be used to describe the progression of CKD which is defined in terms
of staged progressive irreversible deterioration of kidney function. CKD process is
illustrated graphically in Figure (1)

BT i

T TN




.

el L4-25 Lhee 2

Table (1): Stages of CKD
. o GFR
Stages Description .
& ! (mL/min/1.73m?%)
1 Kidney damage > 90
With normal GFR =
9 Kidney damage 60-89
With mild decreased GFR
3 Moderate decreased GFR 30-59
4 Severe decrease GFR 15-29
5 or ESRD Kidney Failure <15 (or dialysis)

-GFR; glomerular filtration rate: to measure level of kidney function and determine stage of kidney disease.
-Chronic Kidney Disease defined as either kidney damage or GFR <60 mL/min/1.73m? for > 3 months,
-Kidney damage is defined as pathological abnormalities or markers of damage, including abnormalities in blood or urine tests or
imaging studies.
Source:  K/DOQI Clinical Practice Guidelines for Chronic Kidney Disease:  Evaluation, Classification, and Stratification,
hitp://www kidney.org/professionals/kdoqi/guidelines_ckdftoe.himi .

In Egypt, There are more than 25000 patients with End-Stage Renal Disease
“ESRD” and this number have drastically increased over the latest decades (ERR
9™ Annual Report, 2008). L

One of the strategies of defeating any chronic disease is to detect it early side
by side with the national planning for insuring sufficient treatment of patients, The
earlier the CKD is detected the easier to keep the patients in their stages and
delaying their transition to a more severe stages using suitable treatments and
suitable lifestyle regime. Hence, the overwhelming burden of ESRD on the society
and on the budget would be saved. :

Few researches studied the incidence and prevalence of ESRD in Egypt
(Hussein, M. N., 2003, Kamel, M.A, 2007, Abdel Fatah, S.A., 2009, Barsoum,
1997, 2002,2003) but a very little attention had been given to CKD from Egyptian
scientists. Applications of stochastic processes to the control of specific diseases or
medical processes have been attempted by number of researchers (Mansour, 1980).

The main goal of the study is to build a stochastic model to represent the
progression process of CKD, to estimate the mean time spent in each stage of the
disease that precede developing renal failure, and to estimate the state probability

 distribution, and the mean time to absorption of a CKD patient. This is along with
highlighting the modifiable and preventable risk factors that are associated with
CKD.

Data and Methods:

Data of CKD patients was collected on the patient-level from 6 specialized
centers of renal replacement therapy, “RRT”. Patients of ESRD who are on




A Continuous-Time Markov Chain Model for CKD Patients
Noura Anwar'

Abstract:

Multistate Markov models are well-established methods for estimating rates of
transition between stages of chronic diseases. The objective of this study is to
propose a stochastic model that describes the progression process of chronic
kidney disease; CKD, estimate the mean time spent in each stage of disease stages
that precedes developing end-stage renal failure and to estimate the life expectancy
of CKD patients. Continuous-time Markov Chain, CTMC, is appropriate to model
CKD. Explicit expressions of transition probability functions are derived by
solving system of forward Kolmogorov differential equations. Besides, the mean
sojourn time, the state probability distribution, life expectancy of a CKD patient
and expected number of patients in each state of the system are presented in the
study. An Application on a case-study sample of patients is provided. Finally,
concluding remarks and discussion are presented.

Keywords: Chronic Kidney Disease ,Continuous-Time Markov Chain , Expected
Time to Absorption, Stochastic Processes, dataset analysis.

Introduction:

The pattern of disease morbidity and mortality throughout the world is
changing both in the developed and the emerging countries. During the 20"
century, infectious diseases were the major cause of death and disability. However
in this century, non-communicable, non-infectious and chronic diseases have
become the major cause of morbidity and mortality around the world. (Robert C.,
2005) '

One of these non-infectious diseases is Chronic Kidney Disease® which is
defined according to the presence or absence of kidney damage and level of kidney
function, irrespective of the type of kidney disease (diagnosis). Among individuals
with chronic kidney disease, the stages are defined based on the level of kidney
function. CKD is subdivided into five progressive irreversible stages.

1Dcpartmem of Biostatistics and Demography, ISSR, Cairo University.
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8.2. Recommendations:

1) The government must exert a great effort to achieve fertility goals of
(medium scenario) by adopting suitable population strategy, and this
cannot be accomplished easily without cooperation of governmental &
nongovernmental organizations in addition to enhance the effectiveness
role of the media.

2) The government should encourage and invest in labour intensive projects
to absorb a great proportion of upcoming labour force.

3) Increasing the investment in the economy to furnish a huge number of job
opportunities.

4) The government should stress on elevating the quality of labour force
through education and training.. it should adopt s&ategy to increase the
number of schools, and classes

5) The government should emphasize the quality of education to enhance the
skills of its output to suit the labour market needs.

6) Finally, the projected population, labour force and student per class,
school, and teacher will be used in economy wide model in order to test
the interrelation between population, and economy in our wide study of
the PH.D. |
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8. Conclusion and Recommendations:
8.1. Conclusion:
Based on the medium scenario (logical scenario), the population will increase by

almost 30% during the period(2014-2026) to be 109,459 million person in 2026, and
this increase will require several needs for education, health, housing, ‘work
opportunities, consumption...etc, which must be satisfied. However, this study
focused on the impact of population projection on labour force and education
requirements taking account of the new information of TFR in 2014. The above short
review in the conclusion just give small portions of labour force and educational
needs, we did not review the labour force according economic activities,
occupations.... etc, and the same for educational requirements. labor force will
increase by almost 30% during the period(2014-2026) to be 35,695 millions in 2026
Female labour force will increase by 67% during the same period to be 10 520
millions in 2026 while male labour force will increase by 18% dunng the
period(2014-2026) to about 25,175 millions in 2026,

Conceming educational needs, the number of public primary schools will
increase by 10%, the number of classrooms by almost 44%, and the numBer of
teachers by 24% during the same period. Conceming Azhar primary, we need to
increase the number of schools by 40% and the number of classrooms by 50%, and
the number of teachers by 27% during the same period. Public preparatory, the
number of schools and classrooms should be i increasing by 10%, maintain and
enhaﬁce the quality of teachers during the same period. Concerning Azhar
preparatory, the number of schools should increase by 40%, the number of
classrooms by 30%, and number of teachers by 8% during the same period. For
public secondary, we should increase the number of schools by 72%, the number
of classrooms by 19%, and the number of teachers by 11% during the same period.
Technical secondary, we should increase the number of schools by 29%, the
number of classrooms by 35%, and the number of teachers by 13% duriné the
same period. Concerning Azhar secondary, we should increase the number of
schools by 27% during the period(2014-2026), maintain and enhance the available

classrooms and teachers in 2012.
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7.3.2. Number of the Required Schools, Classes, Teachers for Secondary
Education during the Time Period (2014-2026) under Medium Scenario of
Fertility:

Table(13) shows that in 2026, the number of schools of public secondary equal

1.72 times the number of schools in 2012 and the number of classrooms equal 1.19
times the number of classrooms in 2012, and the number of teachers almost 1 11
times the number of teachers in 2012. For technical secondary in 2026, the number
of schools almost equal 1.29 times the number of schools in 2012 and the number
of classrooms equal 1.35 times the number of classrooms in 2012, and the number
of teachers 1.13 times the number of teachers in 2012. For Azhar secondary, the
number of schools in 2026 equal 1.27 times the number of schools in 2012, and the

number of teachers in 2026 equal two thirds the number of teachers in 2012.

Table(13): Number of the Required Schools, Classes, Teachers for Secondary Education
during the Time Period (2014-2026) under Medium Scenario of Fertility.

School Students Projected
Enrolment per. Students Students per . | Population Required Required Regulired
Year Rate Teacher per School Classraom (16-18) Students Teachers Schools Classrooms
Logarithmic | Logarithmic Logarithmie
* R'=0.78 R'=0.60 R'=0.48
2014 25.1 11.3 368.5 344 4,864,690 1,221,037 08091 3314 35473
| 2015 25, 4 359,7 4.2 4,815,117 4,208,594 5641 3360 35326
2016 18, +6 351.5 4, 4,782,585 1,200,429 699 3418 35289
g 2017 28. 11,7 343, 3.8 4,761,760 ;195,202 102120 3471 35328
é‘ 1018 25.1 11.8 336, 33.7 4,762,338 195,346 101088 553 38 516.
12019 25.1 119 329. 335 4,808,186 1,206,855 101082 3663 36038
s 212020 25.4 12.0 3229 333 4,912,030 1,232,920 102330 3818 6988
gﬂ 2021 25.1 12.2 316.6 33.2 5,061,116 1,270,340 104533 4013 38284
20 28, 2.3 310.6 3. 5,227,882 1,312,198 07102 4223 39717
202) 25, 12.3 3048 32.9 5,387,013 1,382,145 09512 4436 41098
2024 25, 12.4 299.3 32.8 §,520,350 1,385,608 11399 4630 42284
2028 25.1 125 294.0 32.6 5,620,021 1,410,625 112617 1799 43215
2026 25.1 12.6 288.8 32.5 5,665,913 1,427,164 113178 4941 43886
Logarithmic Power Growth
R=0.60 ol R=0.52 R'=0.50
2014 35.8 10.9 807.9 329 4,864,690 1,728,650 58156 2140 52470
2018 35.2 10.9 799.5 326 4,815,117 1,692,536 54852 2117 51974
= 2016 34.8 10.9 791.8 3.2 4,782,585 1,663,843 152227 2101 516%0
: 2017 344 10,9 784.5 31.8 4,761,760 1,640,397 50082 2091 51557
= | 2018 34.1 10.9 7717 1.4 4,762,338 1,625,268 48698 2090 51679
2019 338 109 771.2 A 4,808,186 1,626,236 148786 2109 52314
‘g 2020 33s 10.9 765.2 .7 4,912,030 1,647,093 150698 2153 53604
2021 333 10.9 759.8 0.4 5,061,116 1,683,070 153986 2216 554185
= 13022 3.0 10.9 754.0 30.0 5,227,882 1,724,695 157798 2287 57450
2023 2.7 10.9 748.9 29.7 5,387,030 1,763,551 161350 2355 59430
2024 325 10.9 743.9 29.3 5,520,350 1,793,783 164116 2411 61156
2028 323 10.9 7393 29.0 5,620,021 1,813,049 165878 2453 62535
2026 32,0 109 7348 28,7 §,685,913 1,821,533 166654 479 63562
B} Growth Logarlthmic | Logarithmic :
R=0.67 R*=0.57 R'=0.90 R'=0.48
2014 54 8.8 1348 253 4,864,690 262,843 30039 1949 10385
2018 54 9.0 1320 25.2 4,815,117 258,646 28879 1959 10277
2016 53 9.2 129.4 25.0 4,782,585 255,575 27879 1975 10209
_55 2017 53 9.4 126.9 249 4,761,760 253,297 26998 1996 10169
& | 2018 53 9.6 1248 24.8 4,762,335 252,289 26268 2026 10177
= [2019 53 9.8 122 24.7 4,808,186 253,777 25815 2078 10284
g 2020 53 10.1 120.1 246 4,912,030 258,392 25680 2151 10517
< 202 52 10.3 8.1 24.8 §,061,11 265,427 25772 2247 0848
202 52 10.5 6.2 24.4 5,227,88. 273,41 25936 2354 1220
202 §2 10.8 43 243 5,387,03 281,02 26044 2458 1576
2024 5.2 11.0 112.5 242 3,520,350 287,301 26014 2553 11879
2028 5.2 11.3 1108 4.1 §,620,021 291,857 25818 2634 12111
2026 52 11.6 109.2 240 5,685,913 294,688 25468 2700 1227

Source: Estimated by Researcher
* Estimated based on median and it
assumed to be constant during the (2014-2026)
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7.2.2. Number of Required Schools, Classes, Teachers for Preparatory
Education during the Time Period (2014-2026) under Medium Scenario of
Fertility:

Table (11) presents that in 2026, the number schools of public preparatory equal

1.1 times the number of schools in 2012, the number of classrooms equal 1.1 times
the number of classrooms in 2012, and the number of teachers equal almost 0.97
times the number of teachers in 2012. Concerning Azhar preparatory, the number
of schools in 2026 equal 1.4 times the number of schools in 2012 and the number
of classrooms in 2026 equal 1.3 times the number of classrooms in 2012,and the
number of teachers in 2026 equal 1.08 times the number of teachers in 2012.

Table(11): Number of the Required Schools, Classes, Teachers for Preparatory
Education during the Time Period (2014-2026) under Medium Scenario of Fertility.

School Students Students Students Projected .
Enrolment per per per Population | Required Requlred Required
Year Rate Teacher School Classroom (13-1%5) Students Teschers Schools Classrooms
Public

Growth Toverse logarithmlc

R=0.60 N.S.* R=0.54 R=0.45
2014 80.5 9.3 3817 38.7 4,766,356 13,836,733 411257 10051 99038
2018 79.8 9.3 380.7 38.6 4,766,770 13,805,608 407920 9996 98540
2016 79.2 9.3 379.8 38.8 4,812,529 13,810,638 408459 10032 98960
2017 78.8 9.3 379.1 38.4 4,916,328 | -3,860,906 413848 10188 100544
2018 11.9 9.3 378.4 38.3 5,068,403 | 3,948,362 422901 10427 103013
2019 71.2 9.3 371.1 38.2 5,232,165 | 4,041,837 431242 10700 105796
2020 76.6 9.3 371.2 38.1 5,391,294 14,130,616 442758 10952 108378
2021 76.0 9.3 376.6 38.0 5,524,567 | 4,198,020 449983 11146 110398
2022 75.4 9.3 376.2 37.9 5,624,158 - | 4,238,657 454339 11268 111710
2023 4.7 9.3 375.7 37.9 5,689,940 ] 4,253,074 455884 11320 112328
2024 74.1 9.3 375.3 37.8 5,723,236 - | 4,242,886 454792 11304 112281
2028 13.5 9.3 375.0 37.7 5,736,460 i 4,217,821 452108 11249 111834
2026 72.9 9.3 374.6 31.6 5,739,183 | 4,185,223 448611 11172 111177

Azhar

Power Logarithmic Inverse

R’=0.41 R=0.78 R!=0.36 N.S*
2014 9.51 11.3 138.5 30.6 4,766,356 453,266 40125 3272 14813
2018 9.60 114 138.4 30.6 4,766,770 457,774 40013 3307 14960
2016 9.69 11.6 1383 30.6 4,812,529 466,446 40294 3372 15243
2017 9.18 11.7 1383 30.6 4,916,328 480,664 41069 3477 15708
2018 9.86 11.8 138.2 30.6 _5,065403 499,326 42227 3614 16318
2019 9.93 11.9 138.1 30.6 5,232,168 519,801 43537 3764 16987
2020 10.01 120 138.1 30.6 5,391,294 539,597 44788 3909 17634
2021 10.08 12.2 138.0 30.6 5,524,567 §56,859 45823 4035 18198
2022 10.15 123 1379 30.6 5,624,158 §70,740 46584 4137 18652
2023 10.21 12.3 1379 30.6 5,689,940 581,163 47069 4214 18992
2024 10.28 124 137.9 30.6 5,723,236 588,202 47290 4267 19222
2028 1034 125 137.8 30.6 5,736,460 593,086 47349 4303 19382
2026 10.40 12.6 137.8 30.6 5,739,183 596,780 47325 4331 19503

Source: Estimated by Researcher
N.S not significant Le (P value 20.05)

* Esth

ted based on median and it

assumed to be constant during the (2014-2026)
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7.0.2, Number of the Required Schools, Classes, Teachers for Primary
Education during the Time Period (2014-2026) under Medium Scenario of
Fertility:

Table(9) presents that the number schools of public primary in 2026 equal 1.10

times the number of schools in 2012, the number of classrooms equal 1.44 times
the number of classrooms in 2012, and the number of teachers in 2026 equal 1.24
times the number of teachers in 2012, Concerning Azhar primary, the number of
schools in 2026 equal 1.4 times the number of schools in 2012, the number of
classrooms in 2026 equal 1.5 times the number of classrooms in 2012, and the
number of teachers in 2026 equal 1.27 times the number of teachers in 2012,

Table(9): Number of the Required Schools, Classes, Teachers for Primary Education
during the Time Period (2014-2026) under Medium Scenario of Fertility.

Profected
School Students Students Students Primary age
Enrolment per per per population Required | Required Required
Year Rate Teacher School Classroom (6-12) Students Teachers Schools Classrooms
Public
S Power Linear Ri<28
R=0.58 R=0.54 R=0.80 N.§*
2014 85.90 27.2 602 42.6 12,210,928 10,489,658 385508 17415 246236
2018 85.87 274 613 42,6 12,513,848 10,745,798 392702 17531 252249
2016 85.84 271.5 624 42.6 12,791,741 10,980,753 399169 17610 2587764
2017 85.82 27.6 634 42.6 13,016,707 | 11,170,545 404047 17618 262219
2018 85.79 218 648 42.6 13,183,507 11,310,676 407188 17543 265509
2019 85.77 21.9 655 42.6 13,297,014 11,405,326 408760 17404 267731
2020 85.76 28.0 666 42.6 13,367,376 11,463,193 ‘| 409087 17214 269089
2021 85.74 28.1 677 42.6 13,901,858 11,919,190 | = 423638 17618 279793
2022 85,72 28.2 687 42.6 14,413,683 12,358,798 437452 17982 290042
2023 85,71 284 698 42.6 14,908,969 12,778,261 450730 18314 299959
2024 85.70 28.5 708 42.6 15,384,029 13,183,428 463367 18612 309470
2028 85.68 28.5 19 42.6 15,837,862 13,570,441 475338 18876 318555
2026 85.67 28.6 730 42.6 16,255,410 13,926,408 486202 19090 326911
Azhar
Quadratic Lograthmic | Lograthmic
R*=0.83 d R=0.77 R=0.87
2014 11.5 214 358 36.3 12,210,928 1,402,622 65543 3916 38681
2018 11.6 214 361 36.4 12,513,848 1,447,718 67650 4012 7171
2016 11.6 214 363 36.5 12,791,741 1,488,685 69565 4097 40749
2017 11.7 214 366 36.7 13,016,707 1,522,097 71126 4162 41523
2018 1.7 214 368 36.8 13,183,507 1,547,158 72197 4208 42071
2019 11.8 214 370 36.9 13,297,014 1,564,306 73098 4228 42409
2020 11.8 214 n 37.0 13,367,376 1,574,639 73581 4233 42567
2021 11.8 214 374 37.1 13,901,858 1,637,878 76536 4380 44156
2022 118 214 376 372 14,413,683 1,696,538 v 4518 45618
2023 1.7 214 377 373 14,908,969 1,751,140 81829 4639 46970
2024 1.7 214 379 374 15,384,029 1,801,068 84162 4750 48194
2025 11.7 214 381 315 15,837,862 1,846,036 86263 4848 49285
2026 11.59 214 382 315 16,255410 | 1,884,150 | ssodq 4928 50193

Source: Estimated by Researcher
N.§ not significant L.e (P value 20.05)

* Estt

ted based on medlan and It ned

to be constant during the (2014-2026)

CREDVCT




PYEISTY £ pREMIRED .,
FAOSTRUAR MMMITTANY ‘sI0jexpul [B1308 (FT0Z)SYINGVY s
HOooH 183 X [INSUNS (£107)SYINI VL) :30mog

PIOULL/IZ POssadR BRI £()§=PIeSEU, XURE T8 SIFE

991 LYE 89zZ¢ (43245 R RIS pIse ST 1334 ['69¢ 9162€86 | €51722 | 66821 | Tioz
L01 768 1001 SBETHL01 'Ll 9ye PhEE 1248511 LSPEE S9vE 95T 'ty 1'655 9Syr96 | LI6ETT 6¥CLL I10Z
£l 668 <ol 9YTLSOL - 313 L'SpE (4414314 6SSEE ISpE = 9ty 965 £9£9056 10€£€2T ITILL 0107
601 L8 956 ovisconl - 87C¢ (4143 (4785114} 1849¢ £TVE = §'8¢ L0SS TTEPEL6 | 9L9THT 15691 6007
11! 68 96 0730801 LIT 0LE LSE 986611 SSYTE SSEE - | 434 6'ShS £CELOT6 | ¥8071C 99891 8002
L°01 S8 756 SLEETLOYL [4%4 9'9¢ £95¢ 1018%11 8VEIE (2443 vLT [ %34 s Z€01S06 | OveE60T 0TL91 00T
901 098 996 S8Ipee0l £TC 99¢ LypE 92000 L1 0900€ I61€ 89T 6Ty £9¢¢ L6LT888 | TETLOT Y9591 9007
66 198 96 66920201 [44 9°6¢ 0Lzg C0L010L | [1$8T 060€ 9T 8T TSES 68Zv8L8 | 68£50Z | ZI¥91 | so0T
T6 98 ¥S6 | oLllzool (AT a3 Sole 180926 | 1pL9T £86C 95T &4 SLTS STIVE98 | 9L9¢0C | 69€91 | poo0T
56 598 96 yrio£es - LTe ['€8T LITIT8 Ciise 106C b 8°0b 1144 9T8YITL 12991 65191 £00Z
6 0°88 L6 £8E0VIZ L81 8IE Y0LT ELIE9L [ €lO0VT (4414 (444 301 yéry 0T9S91L | SSvsLl | 9vest | zooz
I'6 768 £86 614008 - 8°0€ ¥'69T 85092, C8SET 9ELT §TT 60V 95t E0EIPIL 1ShiLl £59S1 1007
6 I'+6 £¢01 SSS06SL - 90¢ 0°£9Z 916869 198¢C LS9T = (b4 P65 LTITYIL | vTLgll 9psSI 0007
3%y FELET=Y SSE) amnsay | sioapms: | sessely | aimmshy | Jogaeal SSED) 100dS | sjapmg [ sasser) | spoodg | deax
h«MM«« o _M “. g _Sue L | Aewug 134 138 134 133 4 g
i o7 RPN | SSIEPNS | IUWIPMG Suapmg | suuepms | sjuopmis
JuBWeITT SS0IT) uopEmdog Byzy - ATBmmrg afqng” Aremurg

"(Z102-0002) pouag suny, sy, SuLinp Azeunig Joy justrjosuy ssols) pue SHUPPMS ‘SISSEL) ‘S[00YIS JO JqUINN:(R)IqEL,
"TeyZy pue dtqnd m0q 107 s18a£ 1340 PajEMON] O1El $se[0 13d Juopmys “reqzy yum paredwos oer
sse[o 1ad juspms pue jooyos 1ad juspms IoysSy o sey Arewrud orjqnd ‘uoneonps reyzy pue onqud Arewud 1oy (Z10Z-0007)
pouad sum a3 SULINp ONEI JUSW]OIUS SSOIS pire S1U3pMS PUE ‘S3SSE[D ‘S[00YDS JO IOqUINU JO puan o sjussaid (8)°1981,
:(z102-0007) por1ag omiy, o13 Surnp wonesnpy ArewiLig yo uonenys 1L
*(9707-0007) portag dmm, ay3 Supnp 3d43 ur uonesnpy Aremug 1,
"(oLreu99s sjqeUOSEaI) AIIIIY JO OLTRUDS
WnIpaw 3y1 Iopun 33els [BUOLRINPS [IBS IO] SISGIRa) pue ‘sasse[d ‘sjooyos pamnbar jo raqumu o JreuIss 01 Aro3ayed
TonBINP3 Yoes 101 (¥ % (S0°0>snrea d)Sunyy samo uo paseq) 19y2e3) Jad pue sseo Jod ‘Jooyos 1od syuapms Jo puan payorpaxd
Sy asn [jim Aprys oy 3dAST w uoneonps Arepuodss pue ‘Kiojeredaid ‘Arewnid yo uomenys oy jussord [im Apmys oyl
‘mRYs£S wopeonpy Jo syuowaambay - L

0



Table(7) Projected Labour Force b

y Sex and Age Group during the Time Period (2014-

2026).
Year Age LF Total Year Age LF Total
group Male Female group Male Female
15- 922 307 1229 15- 797 266 1062
20~ 6153 2307 8460 20~ 5560 2611 8170
30- 5901 1569 7469 30- 7501 2405 9906
2014 40- 4360 1035 5395 2020 | 40- 4961 1376 6336
50- 3027 800 3827 50- 3454 1151 4606
60+ 903 285 1188 60+ 1016 501 1517
Total- : |."21266 6302 . 27569 Total’ | 23288 8309. | 31597
15- 388 296 1184 15- 795 265 1060
20- 6108 2404 8512 20- 5431 2632 8064
30- 6170 1704 7874 30- 7696 2531 10227
2015 40- 4427 1064 5491 2021 | 40- 5141 1469 6610
50- 3114 858 3972 50- 3507 1210 4717
60+ 911 316 1227 60+ 1038 545 1583
Total - | 21617 6641 28259 Total 23609 8653 }-33262
15- 856 286 1143 15- 795 265 1060
20- 6030 2488 8518 20- 5311 2657 7968
30- 6456 1850 8306 30- 7855 2649 10504
2016 40- 4497 1094 5591 2022 | 40- 5347 1574 6920
916 4114 50- 3557 1269 4826
349 1264 60+ 1060 591 1651
"*6983 - 28935 Total .| 23925 | 9004, |i 32929
278 1111 15- 794 265 1058
2527 8454 20- 5211 2689 7900
1991 8737 30- 7972 2755 10727
2017 40- 4578 1153 5730 2023 | 40- 5578 1688 7266
50- 3270 975 4245 50- 3605 1328 4934
60+ 94 384 1325 60+ 1720
Erotal | 222055} 9308 | 29605 Total'! | 2434( 33605
15- 815 272 1087 15- 1051
20- 5810 2559 8368 20- 7873
30- 7024 2133 9158 30- 10890
2018 40- 4679 1218 5896 2024 | 40- 7646
50- 3337 1034 4371 50~ 5043
6O+ 967 421 1388 60+ 1789
o Totak | 22631 7636 |--302681 7 “Total+: | 24585, - 34293
15- 303 268 1071 15- 1036
20- 5687 2586 8273 20- 7890
30- 7277 2272 9549 30- 10990
2019 40- 4806 1292 6098 2025 | 40- 8060
50- 3398 1093 4491 50- 5155
60+ 992 460 1452 60+ 1859
CTotal |722962: .7 7970" + | 30933 .. ' Total: 734989
Source: Estimated by Researcher 15- 1014
20- 7948
30- 8046 2985 11031
2026 | 40- 6404 2097 8501
50- 3754 1516 5271
60+ 1132 797 1929
“Total: "~ 25175 105207735695




As shown from table (6) that all age specific activity rate among females will have an
increasing trend from 2006 to 2026 but at different paces except age group (15-19). For
instance, activity rate among females aged 20-29 years old will increase from 19% in
2006 to 29.6% in 2016 and continue increasing until reach 36.20% in 2026, Females aged
(15-19) has the lowest activity rate followed by elder females while females aged (20—29)
have the highest rate of activity during the period (2006-2026). |

Table(6): Predicted Age Specific Activi

ty Rates for Females During the Time Period

(2006-2026).

Ape Age

BRI [ 2029 3 | 4049 el 0 s 2% | 30-39 | d040 | o+
Year Year

2006 | 92] 19 | i8] nn 16 | 57

2007 | 90 | 2010 |190) 213 | 169 ] 61 2007 1 721303 285 | 245 | 258 | 104
2008 | 88 | 211 [ 199 | 215 V178 | 66 2018 | 7.0 ] 310 | 293 | 253 | 267 | 109
2000 | 87§ 222 {200 218 | 187 70 2009 § 69 ]| 316) 301 | 261 {276 ] 113
2000 1851233 | 219] 2210 J 96| 74 2020 | 67 1323 ) 309 ] 269 1285 117
2011 | 83 1 243 | 220) 223 | 205] 79 2021 | 653290 317 ] 2727 | 04 122
2012 ) 8.1 254 § 238 ) 226 | 213 ] 33 2022 | 63 | 3361 325 | 285 | 302 | 126
2003 1 79 ) 265 | 248 ] 229 | 222 87 2023 |61 1342 ) 333} 293 311 ] 130
2004 | 78 | 275 258 | 230 ] 231 ] 91 2024 | 60 | 349 | 341 | 301 |320] 134
2015 7.6 ] 286 | 267 | 234 1240 | 96 2025 | 58 |'356 ) 349} 305 ] 3207 139
2016 | 7.4 1 29.65 ['27.7 | 23.66 | 24.9 | 10 2026 | 56 | 362 | 35.75 | 31.73 | 33.8 | 143

Source: Estimated by Researcher.

6.2.3. Projected Labour Force :

and sex specific activity rates by the corresponding projected population during the
time period (2014-2026) under one scenario, due to all three scenario have the
same projected age structure (15+) because projection duration less than 15 years.
Table(7) indicates that over the projection period, the labor force will grow from
about 27,569 million in 2014 to about 35,695 million in 2026, Female labour force
will increase from 6,302 million in 2014 to be 10,520 million in 2026, Age (15-19)
has the lowest share of labour force while age (20-29) and age (30-39) have the
highest share of labour force in 2026 under all the three proposed fertility

scenarios. Male labour force will grow from 21,266 million in 2014 to about

25,175 million in 2026.

In this section, labour force can be obtained by multiplying the estimated age

f Fapfiotingl 4, 3l oy EY g sen b
srdiicar Studies and Heseareh




Figure(4): Age Specific Activity Rates for Females during the Time Period (1960-2026).

R3*<20.N.8 R*=0.857 R*=0.936
{15-19) Female (20-29) Female (30-39) Female
100 100 100
a0 80 80
&0 60 60
40 40 40
0 0
1 1 1976 | 1986 1 16” T 20167 onon
- %0 wmm mgm mowo 48m 20067) 201671 2026~ 1960 | 1965 | 1976 | 1986 | 1996 | 2006*| 2016™] 2026 0 ow % [ n ] mw] ve] 2T mm
R*=0.795 N R*<20 N.S
Ri<60.NS {50-59) Female
(40-49) Female 100 (60+) Female
100 0 100
80 80
60 = 60
40 40
20 20
) 1960 | 1966 | 1975 | 198 | 1995 { 2006*{ 2016™] 202%™ 1960 | 1966 | 1976 1986 | 1996 2006| 2016 | 2026
|cic| 485 | 540 | 400 | 6.50 | 13.20] 21.00| 2386] 31.73 _oo_ 240 304150} 1.00 140 570 10.00{ 14.30

Source: CDC(2003) Egypr’s Population In the 26tk Century

* Calculated by Researcher based on Census 2006.

“* Predicted observation from best fitted model(P value <0.65).
N.S. Not significent i.e (P value>0.05)

For non-significant model for Female ages (15-19), (50-59)and (60+). The researcher assumed that

2016), and (2016-2026)

magnitude between 1996 and 2006 will be applied to the other two time points (2006 —

-




It 1s concluded from table (5) that all age specific activity rate among males will have

a decreasing trend from 2006 to 2026 but at different paces. For instance, activity rate

among males aged 20-29 years old will decrease from 77% in 2006 to 68.5% in 2016 and

continue decreasing until reach 60% in 2026. Males aged (15-19) remain the lowest

activity rate followed by elder people while males aged (40-49) have the highest rate of

activity during the period (2006-2026), and the least decreasing trend.
Table(5): Predicted Age Specific Activity Rates for Males during the Time Period (2006-

2026).

Age Age

gioup | 15- 20- | 230- 40- 50- 60+ gioup | 15- 20- | 30- | 40- §0- 60+

19 29 | 39 49 59 19 29 | 39 49 59

Yea Yea

2006 ] 27 | 17} 9] 96 88 | 39.8

2007 | 26.4 | 762 | 958 | 959 | 87.8 | 385 2017 | 203 ] 6771938 | 952 | 86.1 | 26.5
2008 | 258 | 753956 959 | 87.7.] 373 2018 | 198 | 668 | 936§ 95.1 | 857 | 26.0
2009 | 252 | 745 95.4] 958 | 47.5 | 36.0 2019 ] 192 | 660 ] 934 1 95.1 | 85.4 | 254
2010 | 245 | 7136 95.2] 957 ] 87.4 | 347 2020 187} 6511932 ] 950 ]| 851 248
2001 | 239 | 728|950 956 | 872 | 334 2021 | 182 j 643 ] 93.0] 949 | 8438 | 243
2012 § 233 | 719|948 956 | 87.0 | 322 2022 | 176 | 634 1 928 ] 949 | 844 | 237
2013 | 227 | 7019461 955 | 869 ] 309 2023 | 171 ) 626 | 926 ) 948 | 841 | 231
2004 | 221 702 94.4 ] 954 | 86.7 ] 29.6 2024 | 166 ] 61.7:] 92.4'] 94.7. | 838 | 226
2015 | 214|694 9421 953 | 866 | 284 2025 | 160§ 609 ]| 9221 94.6 1 835 ] 220

2016 -}20,82 | 685 | 94 | 9527 ] 8639 | 27.00 2026 | 15511 60 | 92° | 94:57 | 83.12° | 21.45

Source; Estimated by Researcher.

6.2.2.2. Predicted Age Specific Activity Rates for Females:

Figure(4) presents the age specific activity rate among females during
the time period (1960-2006) based on census data besides two additional
predicted time points 2016 and 2026. Almost all ages take an increasing
trend but at different pace among females during the time period (1960-
2006) and they continue increasing till 2026, except age group (15-19)
fluctuated during the time period (1960-1996) but it takes a decreasing
trend from 2006 till 2026.
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Figure(3): Trend of Age Specific Activity Rates for Males during Time Period (1960-2026). |

R=0.995 R<60 .N.S R2<20 .N.S i
(15-19) Male (20-29) Male (30-39)Male |
100 100 00 [t |
|
80 6/!» 80 80 - !
&0 60 60 *
40 @ 40 _
20 &
~> 20 * !
o 1960 | 1966 | 1976 | 1986 | 1996 | 2006-| 2016°| 2026" 0 : ° 2006 |
, - N 1960 | 1966 1976 1986 | 1906 | 2006 2016 | 2026 1960|1966 1976] 1986) 1996 - NOHM— 2026 “
Unverse| 68.4 | 58.5 | 50.2 | 39.60] 39.4 | 27.00] 20.82] 15.51 ¥] 9114 ] 83.70 | B1.00 | 85.90 |- 85.50 | 77.00 | 68.50 | 60.00 o |97.95]98.00{97.20}98.20 98.0¢] 96. ma.&mw. _
RI=0.520 ,
{40-49) Male R'=0.362 (50-59) Male R=0.674 (60+) Male |
100 IIIfﬂnﬁl 100 o — e " 100 “
80 80 iol?’oll. 80
&0 60 60 ﬁ
4 “
0 40 40 % |
% , / |
0 20 20 - S ‘
2016° 2026” {
b S§76 | 198 6 | 2006*
il Rl e o il B ® {960 1065 | 1976 | 1986 | 199 [ 200 201 2026™] 0 Nowlmmlonlos]selmeTonTans
(togerithmic) 97.81] 58.40{ 97.70 | 9630| 96.50] 96.00; 95.27) 84,57 @u.o 95.59 1 96.90 | 95.70 | 92.40| 92.00| 83.00} 86.39] 83.12 [inverse] 72.18] 73.50 56.00) 42.10| 37.90] 39.80f 27.09] 21.45

mmm.anﬁGUQNEH:m.hvﬂnw.m.&uinmaa?.}mmsmuﬁ. entury . * Calculated by Researcher based on Census 2006.
** Predicted observation from best fitted model (P value<0.05). :

M.5. Not significant i.e (P value>0.05)
For non-significant model for male ages (20-29), (30-39). The researcher assumed that magnitude between 1996 and 2006 will be applied to the other two time points (2006 — 2016), and (2016~

2026)




Figure(2): Tread of Females Age Specific Activity Rates , Egypt Censuses’ (1960-
2006)

13

0

1175 225 | 275 ) 325 ) 325 ) 425 ) 475 | 525 | 575 ) 625 | 675 ) 725 | 178

—m—10 T 25 0 73 & a8 o0 45 0 a4 0 53y a4 0 a6 ) 34 32 a2z U 19 T 13
=== 1976 5.4 125 10.8 7.8 5.5 4.4 3.5 3.2 2.8 2.2 1.3 1 0.8
—@——1986 | 59 | 189 | 169 | 142 | 96 75 5.4 15 2.7 14 0.8 0.5 03
1996 | 11 | 229 | 196 | 202 | 174 15 | 11| 79 6 2 13 0.9 1.4
—me2006° | 92 20 | 187 ] 185 | 181 | 20| 208 17 | B35] 57 13 08 | 06

Source: CDC(2003) Egypt's Population In the 20th Century, CAPMAS(2008) Final Results of Population, Housing &
Establishment 2006 Census. *Calculated by Researcher.

6.2.2. Age Specific Activity Rates by Sex and Age Group (2006-2026);
In order to ensure realistic estimates of labor force participation rates, a logistic

transformation is applied to avoid out of range predictions, the final input set of
labor force participation rates is transformed logistically in the following manner
prior to the estimation procedure: Yi=In[yv/(100-y)]. where y: is the observed labor
force participation rate by sex and age in t (ILO,2011). Curve estimation
performed based on ége specific activity rates 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 & R squared(P value<0.05)) and then we predicted age
specific activity rates By sex for two additional time points 2016 and 2026. The
gap between them was fulfilled using linear interpolation and the results as

follows.

6.2.2.1. Predicted Age Specific Activity Rates for Males:
Figure(3) shows the age specific activity rate among males during the time
period (1960-2006) based on census data besides two additional predicted
time points 2016 and 2026.
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Figure(1): Trend of Males Age Specific Activity Rates , Egypt Censuses' (1960-
2000).

0 175 + 225 ) 275 y 325 | 375 ) 425 ) 475 ) S25 ) 575 t 625 ¢ 675 4 725 | TIS
1950 | 606 D565 5 35 Vors B 9.1y 97.9 03 977 U 963 o 945 © 852 O 737 70 g3z 5 45.5
=i 1976 50.2 74.6 93.8 97.4 98.6 98.2 98.5 97 95.3 76.9 49.6 39,7 28.4
B 1986 39.6 789 95.6 98.6 98.6 97.3 96.2 94.1 913 76.1 406 16.6 133
i 1096 3%9.4 71.9 95.8 98.1 98.4 97.3 96.1 93.6 90.8 54.4 353 23 15
e 2006 27.1 67 8%.9 96.2 96,1 96,7 95.7 91)1 84.9 40 274 177 12.4

Source: CDC(2003) Egypt's Population In the 20th Century, CAPMAS(2008) Final Results of Populstion, Housing &

Establishment 2006 Census, *Calculated by Researcher.

B. Age Specific Activity Rates for Females:
It is concluded from figure (2) that the curve of age specific activity rate

shifted forward over years, this means that there is a delay in the age of first entry
to work. Onset, there was sharp increase in activity rate for younger age (15-19)
until reach its peak value. The peak of age specific activity rate varies over years,
then after that as age increase they became less motivate to enter labour force age
due to marriage and getting pregnant, they have a decreasing trend but at different
pace after 1960 till 2006 (while in 2006 they started to return to activity after
achieving their fertility goals and then they have a decreasing trend after that) and
at their late ages ((30-39)- (40-49)) after that they became more likely to retire or
leave labour force. The gap between 1996 and 2006 was bigger for age group(40-
44) to (55-59) in favour to 2006 and the gap between them become trivial after age
65. The lowest activity rate at late age groups (65+) was observed in 1986 while
the highest activity rate for late age group (75+) was observed in 1960 and 1986,
Aged females became more likely to be retired and leave labour force over years

and may be this happens because the change of age of retirement to lesser age.




Table(3): Population Size (per 1000) During the Time Period (2014-2026).

Low Medium High
Year | Apge Total Male | Female Total Male Female Total Male | Female
0-14 26976 | 13990 12986 26976 13990 12986 26976 | 13990 12986
15-64 | 55958 | 28421 27537 55958 28421 27537 55958 | 28421 27537
65+ 3826 1885 1940 3826 1885 1940 3826 1885 1940
2014 | Total | 86760 .| 44297 | 42463 86760 44297 42463 86760 | 44297 | 42463
0-14 27776 | 14393 13384 27808 14409 13399 27847 | 14429 13418
15-64 | 57008 | 28960 | 28048 57008 28960 28048 57008 | 28960 | 28048
65+ 4052 1990 2063 4052 1990 2063 4052 1990 2063
2015 | Total | 88837 | 45342 | 43495 88869 45359 43510 88907 | 45378 | 43529
0-14 28541 14776 13765 28639 14826 13813 28762 | 14889 | 13873
15-64 | 58033 | 29487 | 28546 58033 29487 28546 58033 | 29487 | 28546
65+ 4281 2095 2187 4281 2095 2187 4281 2095 2187
2016 | Total | 90855 | 46358 | 44497 90953 46408 44545 91076 1 46471 | 44605
0-14 29249 | 15130 | 14119 29448 15232 14216 29697 | 15360 | 14338
15-64 | 59047 | 30011 29036 59047 30011 29036 59047 | 30011 | 29036
65+ 4517 2204 2313 4517 2204 2313 4517 2204 2313
2017 | Total | 92813 | 47345 | 45468 93012 47447 45565 93261 | 475741 45687
0-14 29862 | 15435 14427 30199 15607 14592 30625 | 15826 | 14799
15-64 | 60073 | 30543 | 29531 60073 30543 29531 60073 | 30543 | 29531
65+ 4762 2318 2445 4762 2318 2445 4762 2318 2445
2018 | Total ‘| 94698 | 48295 .1 46403 95035 48468 ' | 46567 95461 | 48686 | 46775
0-14 30360 | 15680 {14680 30875 15944 14931 31524 ] 16276 | 15248
15-64 | 61126 | 31090 | 30037 61126 31090 30037 61126 | 31090 30037
65+ 5021 2438 2583 5021 2438 2583 5021 2438 2583
2019 | Total | 96508 | 49208 | 47299 | 97023 49472 | 47551 97671 1:49804 | 47867
0-14 307294 15859 ] 14871 31457 16231 15225 32382 | 16706 | 15677
15-64 | 62212 | 31655 | 30556 62212 31655 30556 62212 1:31655: 130556
65+ 5293 2566 2727 5293 2566 2727 5293 2566 2727
2020 { Total | 98234 | 50080 | 48154 -] 98961 50453148509 199887 | 50927 | 48960
0-14 30958 -] 15965 14993 31949 16473 15476 33200 17113 ] 16086
15-64 | 63325132237 | 31088 63325 32237 31088 63325132237 ] 31088
65+ 5579 2701 2878 5579 2701 2878 5579 2701 2878
2021 | Total | 99862 { 50903 | 48959 1-100853 | 51411 | 49443 | 102104 [ 52052 50052
0-14 31059 116005 1 15054 32355 16669 15686 33982 {17503 16479
15-64 | 64460 ] 32831 | 31628 64460 32831 31628 64460 | 32831 31628
65+ 5878 2843 3036 5878 2843 3036 5878 2843 3036
2022 | Total. | :101397:1.51679:| - 49718 | 102693 | 52343 50350 | 104320 | 53177 {51143
0-14 310351 15981 15054 32677 16823 15854 34740117880 | 16860
15-64 1 65604 | 33432| 32172 65604 33432 32172 65604 {33432 32172
65+ 6188 2990 3199 6188 2990 3199 6188 2990 3199
2023 | Total- | 102828} 52403 | 50425 |:104470:] - 53245 -} 51225 | 106533 | 54302, | 52231
0-14 30907 | 15903 | 15004 32936 16944 15992 35487 | 18252 | 17235
15-64 | 66748 | 34034 | 32714 66748 34034 32714 66748 | 34034 | 32714
65+ 6508 3141 3366 6508 3141 3366 6508 3141 3366
2024 | Total -} 104163:]:53079 - 51084 |- 106192 |- 54119} 520721, 108743 |.55428" }':'53315..
0-14 30679 | 15775 | 14903 33134 17035 16100 36233 | 18624 | 17609
15-64 | 67882 | 34632 | 33250 67882 34632 33250 67882 | 34632 | 33250
. 65+ 6835 3297 3538 6835 3297 3538 6835 3297 3538
2025 | Total | 105396 :} 53704:.| 51692 | 107852-| . 54964 | 52888 |.110950.] 56553, ] 54397
0-14 30372 | 15607 14765 33294 17106 16187 36989 | 19002 | 17987
15-64 | 68996 | 35220 | 33776 68996 35220 33776 68996 | 35220 | 33776
65+ 7169 3457 3712 7169 3457 3712 7169 3457 3712
2026 | Total. | 106538 |:54284: |.-52253. | 109459 | .°55783:| 53676 | 113154 | 57679} 55476
Source

: Estimated by Researcher.
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It is concluded from table(4) that dependency ratio will slightly increase from 55% in
2014 to be 58% in low scenario and on the contrary it will increase to 59% and 61%
respectively under medium and high scenarios in 2021. And then it will revert to slightly
decrease to be 54% in low scenario, while in the medium it will be almost constant, and
in the high scenario it will continue to increase slightly until it reach 64%.

Table(4): Trend of Dependency Ratio During the Time Period (2014-2026).

Years Low : Medium Higl}
2014 0.55 0.55 0.55
2015 0.56 0.56 0.56
2016 0.57 0.57 0.57
2017 0.57 0.58 0.58
2018 0.58 0.58 0.59
2019 0.58 0.59 0.6
2020 0.58 0.59 0.6}
2021 0.58 0.59 0.61
2022 0.57 0.59 0.62
2023 0.57 0.59 0.62
2024 0.56 0.59 0,63
2025 0.55 0.59 0.63

2026 |- 0.54 ‘ 0.59 064

Souré: Estimated by ke:enrcher; ;

6.2, Labour Force Projection:
This section will discuss labour force projection.

6.2.1. Trend of Age Specific Activity Rates by Sex in Egypt: .

This subsection interested in exploring age specific activity rates by sex during

the time period (1960-2006).

A. Age Specific Activity Rates for Males: :
Figure(1) indicates that the highest age specific activity rate is observed

among males aged (30-34) & (35-39) relative to other age groups during the
time period (1960-2006). The level of activity rate for younger age (10-14) &
(15-19) decreased over time. The lowest activity rate among (15-19) was
observed in 2006, while the highest activity rate for age greater than 60 was
shown in 1960. For age groups (35-39) to age group (55-59), they start to take
a decreasing trend during (1976- 2006). The activity rate for late age groups
(60+) has a sharp decreasing trend over years, and the year 2006 have the
smallest activity rate for age 65 or more. It is found that male age specific
activity rates increase until reach its peak, then it start to decrease after age(45-

59) but at different pace until ultimate age over years.




Bui since the crude birth rate started to increase over time after 2005 It
increased from 25.7%o0 in 2006 to 30.4%o in 2011'and the preliminary report of
Egypt Demographic and Health Survey for 2014 denotes that TFR reaches 3.47
child per women in 2014. So, the study will take into consideration this new
information when formulating the three suggested scenarios of population
projection. The study assumed that life expectancy for females will be slightly
increased from 72.5 year in 2014 to be 74.9 in 2026 while the life expectancy for
males will increase from 69.7 year in 2014 to be 73.6 in 2026. The study adopted
the UN South Asia model life table, neglected the influence of international
migration (no migration), and the population projection base year will be 2014,

6.1, Projected Population by Sex and Age Group during (2014-2026):

Table(2) shows that three fertility scenarios during the time peﬁod(20 14-2026).
Total fertility rate will remain constant at 3.47 births per woman from 2014 to
2026 under high scenario, while TFR will decrease by almost 0.07 percentage
point annually to reach 2.7 in 2026 under medium scenario, and total fertility rate
will reach replacement level 2.1 births in 2026 under low scenario. This study will
apply a simple linear interpolation to fill the gap between time points during the
period (2014-2026).

Table(2): Trend of Total Fertility Rate During the Time Period (2014-2026).

Years | 2014 | 2015 | 2016 {2017 | 2018 | 2019 | 2020 | 2021 2022 | 2023 2024 | 2025 | 2026
Low 347-1-336 |- 3.24 1°3.13.| 3,01 2.9 279 12671 256 ] 244 | 233 2.21 2.1
Medium |-3.47 1341 13341328 | 3.21 3.15 3.08 3.02 296 1289 ] 283 2.76 2.7
High 347 ) 347 347 347 | 347 3.47 347 347 347 ] 347 | 347 347 | 347

Source: Estimated by Researcher.

Table (3) presents that even under the low scenario the population will increase
to 106,538 million in 2026 compared to 109,459 million person in medium scenario
and in the high scenario, the total population will increase to be 113,154 million
person in 2026. The proportion of children under 15 was the lowest (29%) in low
scenario compared with (30%) in medium and (33%) in high scenario in 2026. As
expected, size of elders was higher for females relative to males in all scenarios in
2026. The size of working age population males is higher than the size of working

age population for females.

! CAPMAS(2013) Statistical Year Book.
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Table (1): A brief about Selected Studies on Population and Labour Force Projection.
Studies Time Main Target Method Software Fertility Scenarios
Period Program :
IDC 1986-2021 Population Projection FivFiv-SinSin (3): First sssumption:: TFR reach 2.6 child per woman in the time period (2016-2021).
{1994) program (2): Second assumption: TFR reach only 2.2 child per woman in the time period (2016-2021).
(3): Third sassomption: TFR reach only 2.0 child per woman in during the time period (2016-2021).
CoC 1996-2021 Population Projection 2)Cohort Component - | MORTPAK (4); High variant: ' TFR will reach 2.1 in 2040.
12608) At nationsl Method Spectrum (5) - Medhmm variant: TFR will reach 2.1 in 2030.
& governorate level b} Ratic Method (6)  Low variant: TFR will reach 2.1 in 2020.
(Governorate level)
POLICY | 2000-2017 Populstion & Cohort-Component They Bsed three (1) Highvariant: - TFR will remain constant at its current level 3.5, According to the EDHS2000.
Project Labour projection Method modules in (2) Medinm variant: ' TFR will reach 2.1 in the year 2027,
(2092) in addition to health and SPECTRUM: (3). Low variant: TFR= 2.1 will reach 2.1 in the year .Ns.\..
edueation (DEMPROJ-
FAMPLAN-
RAPID)
Nassaret | 2005~ 2020 Labour force Projection They based their analysis on the three scenarios of the policy project projection (1996-2050).
ol (2006) (1) First scenario: the current tempo of annual increase of jost below 0.5 percentage points will continve ontil year 2050. So
Female labour force participation rate will reach about 39% in 2050.
(2) - Secand scenario: labour force participation rate Will be increased by 50% every 10 years until 2030 and the Female
Isbour force participation rate stalls at around 56% till 2050.

CTAPMAS | 2006-2031 Population Projection Cohort Component MORTPAK (1) High variant; TFR will reach 2.1 in 2031.
12609} Method Spectram (2) Medum variant: . TFR will reach 2.1 in 2026,

(3} Low variant: TFR will: reach 2.1 in 2021.
UNDP 2010-2100 Population Projection Cohort Component SPECTRUM (1) High variant: .~ TFR to be decreases from 2.89 {2010-2015) to be 2.38 during the period (2045-2050)
2919 Method (2) Medium variant: TFR to be decreases from 2.64 (2010-2015) to be 1.88 daring the period (2045-2050)

(3) Low variant: . TFR to be decreases from 2.39 (2010-2015) to be 1.38 during the (2045-2050).

(4) Constant-fertility variant: to keep TFR be constant (2.85) during the period (2005-2100).
L Estimation model Labour force They based their analysis on the projections of the total population and its p by sex and age group are produced by
{2091 1990-2010 participation rates the UN Population Division (2010).

Pr ton model Estimation &
2011-2020 projection




6. 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 pfojection (2006-2031) based‘ on 2006
census in 2009. 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 dévelopment projects and strategies.

In the following table a brief about selected studies performed population and

labour force projections according to five dimensions (time period - main target —

method used — software or program used — scenarios).




population policies should be convenient to the age structure of population. Based on

the new information Total fertility rate (TFR) reached 3.47 in 2014, emerges the
need to consider this unexpected figure in building a new population and labour force
projection, and on the other side, to give insight about the new expected needs of
( schools — classrooms - teachers) according to (public — Azhar - technical) education

during the study period.

3. Study Objectives:

The study aims to explore the trend of age specific activity rates by sex over time,
gather and construct a data base for population, labor and the requirement of
educational needg which will enable the researcher to use them later in assessing the
impact of population and labor policy on the performance of economy and vice versa
in economy wide model.

4. Methodology:
The study performs the following:

a) Adopt component cohort method to obtain population and labour force projection
during time period (2014-2026).

b) Implement curve estimation to estimate and predict age specific activity rates for
each sex. 4

‘¢) Implement curve estimation to estimate Gross enrolment ratio, student per school,
and student per class for primary, preparatory, and secondary education.

S. Data Sources:
The study uses different data sources as follows: statistical yearbooks, Egypt in

numbers, and population censuses from Central Agency for Public Mobilization and
Statistics (CAPMAS) and Demographic and Health Surveys.
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1. Introduction:

Improving the quality of living conditions and reducing unemployment are
considered the main concern of any policy maker. According to national sufveys,
Egypt suffers deeply from poverty and unemployment. Based on the national
poverty line, the proportion of people below the poverty line increased from 19.6%
in 2004/2005 to 21.6% in 2008/2009 and it continues to increase to 25.2‘% in
2010/2011 and 26.3% in 2012/2013!. Level of unemployment increased from 8.95%
in 1996 to 9.72 % in 2006 and it continues to increase to be 13.2% in 20132,
Average annual population growth rate had slight decrease from 2.08% (1986/1996)
to be 2.05% (1996/2006), then began to turnover after 2006, till it reached to 2.43%
in 20113, Poverty and unemployment reduction remains a huge challenge for Egypt.

It is very essential to investigate the impact of several population policiés or
scenarios on labour force and education. This will give the decision-maker means to
be capable to adopt the appropriate policy and monitoring the consequences of each
policy. Population policies varies across countries. These policies may include
(reducing mbrbidity & mortality and health improvement - fertility — population
growth & population age structure - international migfation - - geographical
distribution of the population and internal migration). This paper will foc{is on

fertility scenarios and their implications on labour force and educational needs. .
2. Importance of the Study:

Population problem represents pressure on our national economic resources due to
the imbalance between population growth and economic growth, causing different
aspects of population problems, such as high unemployment rates and low wages
which caused variations in the poverty levels. Therefore, we need to identify the
impact of population and demographic dimension inside integrated system of

development taking in consideration economic development dimension. These

! CAPMAS (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 (2014) Statistical Year book 2014,

hitp://www.capmas.gov.eg/pdf/Electronic%208Static%20Book2014//PDF/labor/Untitled.pdf. last Access
5/12/2014

3 CAPMAS et al (2012) egyinfo. http://'www.egyinfo.net.eg/DISWeb/home.aspx
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Population, Labour force and Requirements of Education Needs

Projections during the Time Period (2014-2026)

Khorshid, M.! Mohamed, A.>  Abdel Aziz, W.?
Abstract:

This study aims to conduct a population, labour force, and educational requirement
projections during the period (2014-2026) using different data sources from Central
Agency for Public Mobilization and Statistics (CAPMAS) (population censuses,
statistical yearbooks), and demographic and health surveys. The findings indicate
that even under the low scenario (Total fertility rate (TFR) =2.1 in 2026) the
population will increase to 106,538 million person in 2026 compared to 109,459
million persoﬁ in medium scenario(TFR=2.7 in 2026), and in the high scenario(TFR
constant at 3.47 till 2026), the total population will increase to be 113,154 million
person in 2026. Female labour force will increase from 6,302 million in 2014 to be
10,520 million in 2026 while male labour force will grow from 21,266 million in
2014 to about 27,175 million in 2026. Concerning educational needs, the number of
public primary schools should increase by 10%, the number of classrooms by almost
44% and the number of teachers by 24% during the period(2014-2026), and for
Azhar primary, we need to increase the number of schools, the number of
classrooms, and the number of teachers by (40%, 50%, 27%) respectively during the
same period under the medium scenario of fertility. The same high effect will exist

for the requirements of preparatory and secondary education.

Kew words: Population Projection — labour Force — Education Needs.

! Professor of Decision Support and Modeling in Management and Economics, Faculty of Computers and
Information , Cairo University.

? Professor of Demography and Biostatistics, Institute of Statistical Studies and Research, Cairo University.
? Research Assistant, Institute of Statistical Studies and Research, Cairo University.

Note: This study is a part of a PHD study of "Population Economy Wide Interaction Simulation Mode! For
Egypt", and this study stressed only on population, labour force and requirements of education needs,
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