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Introduction

By all accounts, demographic pressures in the
Gaza Strip — in terms of population density, age
structure, and growth rate — are extraordinarily
high compared to neighboring countries and re-
gions. This population pressure, combined with
limited resources and territorial isolation, places
immense strain on public services, social and po-
litical institutions, and the natural environment.
At the same time, insecurity resulting from a dete-
riorating political context leads to further poverty
and unemployment. Together these conditions
require both immediate attention and long-term
development planning, both of which are, admit-
tedly, difficult in an environment of continuing

political uncertainties.

Since September 2000, the Gaza population has
suffered periods of protracted closure imposed
by the Israeli authorities. This has had deleterious
consequences on the socioeconomic situation in
the Gaza Strip [1, 2]. Currently, 30.3% of the Ga-
zan workforce is unemployed [3]. Concomitantly,
poverty is rampant. As of 2004, 37.2% of Gazan
families were below the poverty line,' 26.0% of
whom experienced extreme poverty? [4] suggest-
ing that the majority of poor households in Gaza
are unable to meet their most basic needs. These
challenges to human security are exacerbated
by the fact that approximately 64% of the Gaza
population are refugees [5], approximately half of

whom still reside in camps [6, 7].

Planning for improved services in the Gaza Strip

is made more difficult by variance in the projec-

tions of the future population. For example, the
Palestinian Central Bureau of Statistics (PCBS)
estimates that the population of the Gaza Strip
in mid-2004 was 1.3 million [8]. Other estimates
suggest a smaller population at 1.06 million [9].
This difference of 240,000 persons is further mag-
nified in population projections, resulting in sig-
nificantly larger estimate differences over time
hindering accurate and effective economic and
social sector planning. Furthermore, the political
nature of population size and growth in the occu-
pied Palestinian territory (oPt) and Israel [10, 11]
leaves decision makers without an accurate and
objective set of estimates on which to make their

decisions.

Therefore, this study seeks to address this knowl-
edge gap by collaborating with PCBS to update
their population projections for the Gaza Strip us-
ing cohort component techniques. This method-
ology provides information on the future popula-
tion by age and sex, a level of detail necessary for
effective economic and social service planning.
Demonstrating this usage, the projections are sub-
sequently applied to the employment, education,
and health sectors to forecast the population’s
needs in an effort to provide information for pro-
active planning. It is hoped that this knowledge
will assist the Palestinian Authority, United Na-
tions agencies, donor governments, and non-gov-
ernmental organizations to address the unique

human security challenges of the Gaza Strip.

! Based on expenditure on food, clothes, housing, health care, education, transportation, personal care, and household items.

2 Based on expenditure on food, clothing, and housing only.
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Methods and Assumptions

This study used the cohort component method
[12] to project the population of the Gaza Strip
from 1997 (the most recent census) to 2010. This
method requires baseline data by age and sex,
which is then subjected to a series of assumptions
about likely changes in fertility, mortality, and
migration over time. The assumptions for future
trends in these components (fertility, mortality,
and migration) were based on an examination of
historical data. These assumptions were entered
into specialized demographic software (MORT-
PAK Version 4) to obtain the projections. Each
component of this analysis is presented below, in-
cluding a description of its historical trends and
assumptions about these trends into the future.
Preceding this discussion, however, is the neces-
sary first step, which is to describe the base popu-
lation (1997 census), the quality of the data, and
the techniques used to improve the data’s quality.

Base population

The population projections are based on the 1997
census conducted by the Palestinian Central Bu-
reau of Statistics [13], which represents the only
census conducted since that of the Israeli authori-
ties in 1967.

The base population for the projections was ap-
proximately de facto defined as the number of in-
dividuals who were in the Gaza Strip the night of
the census (December 9, 1997) regardless of their

citizenship. Persons represented in the base pop-

ulation include:

* persons present on census day including
foreigners;’

* unmarried persons studying abroad irre-
spective of the study period;

* persons whose usual place of residence was
the Palestinian Territory but who were tem-
porarily living abroad for less than one year
from the night of the reference date; and

* persons detained in Israeli jails, regardless

the detention period.

The base population was then adjusted by 1.016
to account for an undercount that had been iden-
tified by a post-enumeration survey conducted
by PCBS. Finally, the figures were adjusted to
reflect the mid-1997 population; this population
for the Gaza Strip population was estimated to be
995,571 persons (see Appendix for details).

Fertility

As the primary engine of population growth, ac-
curate knowledge of fertility and fertility trends
in Gaza are essential. This analysis focuses on one
of the most common measures of fertility, the To-
tal Fertility Rate (TFR).*

Estimate at baseline. Published estimates of the to-
tal fertility rate for the baseline year (1997) stem

* Foreigners were included since most were Egyptian and Jordanians who were married to Palestinians and therefore usual
residents contributing to the births and deaths in Gaza. For both the West Bank and Gaza in 1997, the total number of non-

Palestinians enumerated was only 4053.

* The TFR is the number of children a woman would have if she survived at least until the end of her reproductive years and
she experienced throughout her reproductive life the age specific fertility rates prevailing during the year in question.
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from the Ministry of Health, a health survey con-
ducted by PCBS in 2000 [14], and data from the
Palestinian Population Register. The calculations
of the total fertility rates published by the Minis-
try of Health are not standard and are therefore
incomparable to other direct estimates of total fer-
tility. They will not be used in this projection. The
health study provides a direct estimate of total
fertility rate for 1997. This estimate (5.4 births per
woman), however, covers a period of three years
from 1997-1999 [14]. Since the rate spans this time
period, the TFR for 1997 was calculated from Pop-
ulation Register data provided by the Ministry of
Interior on births in the year 2004. This register is
considered high quality, because for an infant to
get an identification number, the birth has to be
declared and registered in one of the offices of the
Ministry of Interior, which is connected directly
to the Central Registration in Gaza City and con-
trolled by the Israeli Authority. In addition, an ID
card is required in order to access basic services
such as education and health, travel, and employ-

ment. There is, it seems, a strong incentive to reg-

ister all new births with the Ministry of Interior
and to obtain an ID card. By applying the reverse-
survival method to the birth data from the year
2004, the estimated TFR in 1997 is 6.° TFRs using
this method were also calculated back to the year
1990 to investigate trends in fertility.

Trends. Results of the reverse-survival method
demonstrate a downward trend in TFR from ap-
proximately 7.7 children per woman in 1990 to 6
in 1997 (Figure 1). Furthermore, following a rapid
decline in the 1990s, the total fertility rate was rea-
sonably stable between 2000 and 2004. This trend
is supported by other PCBS surveys demonstrat-
ed in Figure 1 with TFRs between 5.0 and 6.0 since
the late 1990s.

Assumptions. Since it is uncertain whether fertility
will continue at its current rate or will decrease in
the near future, the population projections were
based on three alternative scenarios of future fer-
tility in the Gaza Strip.

Figure 1 - Direct Estimates of the Total Fertility Rate Over Time, Gaza Strip

N A —
T~

—

Total Fertilitay Rate (TFR)
o~

—e— Reverse-survival estimates, Mol data

—&— PCBS (2005). DHS, 2004: Main Findings

I I I I I I I I I I I I I I
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

—W¥— PCBS (1997). DS Final Report
—— PCBS (2002). Analytical Report Series 4

* For this exercise, number of children by age of mother female ages 15-49 was derived from the Population Register of the

Palestinian Ministry of Interior between in 2004.
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1. The first scenario assumes stable fertility
between 2003 and 2010. The TFR for this
assumption is set at 5.8, a figure based on
the most recent PCBS survey — the 2004 De-
mographic and Health Survey [15].

2. The second scenario assumes that fertility
will decrease slowly between 6 and 5. If this
occurs, the TFR is expected to move from
5.8 currently to 5.5 children per woman in
2010.

3. The third scenario proposes a decline in the
total fertility rate by 50% between 2003 and
2030, leading to a TFR of 4.8 in 2010.

Mortality

Although fertility outweighs mortality in its im-
pact on population projections in the Gaza Strip,
mortality assumptions in the form of life expec-
tancies must be accurate to ensure the most reli-
able population projections available. Life expec-
tancies at birth are normally found in a life table.
A life table uses mortality data at each major age
group to determine life expectancy at each age.
Life expectancy at birth requires a full life ta-

ble and hence mortality rates at each major age
group.

Estimates at baseline. The only source of adult
mortality information is the number of deaths di-
vided by the estimated population. To ascertain
the completeness of the data, the Brass Growth
Balance method was applied to data for the years
1999 and 2000, the earliest years available since
the death data before 1999 were deleted from the
registers before being handed over to the Pales-

tinian National Authority. The application of the

Brass Growth Balance method produced con-
fusing results.® The age composition for men in
particular is affected by migration. Matching the
unadjusted adult death rates to model life tables
suggests that adult mortality for both males and
females is much higher than that for children. If
the adult deaths are recorded incompletely, then
the corrected death rates will push even higher
the difference between the death rates of children
and adults. Since this possibility clearly requires
more investigation, infant mortality rates were
used to estimate full life tables using the UN Gen-
eral model, which closely matches the Princeton
West model used previously. These life tables

provided the requisite life expectancies at birth.

Published estimates of the infant mortality rate
(IMR) at baseline stem from PCBS surveys and
the Ministry of Health. According to Ministry of
Health Annual Reports, the IMR was 20.3/1,000
live births for the year 1997 [16]. This figure, how-
ever, depends primarily on the quality of death
registration, which is likely to be of good quality
for those who die in hospitals butless so for deaths
that occur in private homes. In addition, the in-
centive to maintain refugee benefits provides a
disincentive to death reporting. Therefore, the
PCBS surveys are the most accurate estimates of
the IMR around baseline. The 2000 Health Survey
provides a direct estimate of infant mortality for
the period 1995-1999 (27.3/1000 live births) [17].
The 2004 Demographic and Health Survey pro-
vides the other estimate at 35.1/1,000 live births
for the period 1994 to 1998 [15]. The two estimates
are for similar time periods, but the estimate from
the Demographic and Health Survey is based on
a longer period of backward projection from the
survey date. Therefore, the IMR from the 2000
Health Survey (27.3/1000 live births) was chosen

® The detailed analysis of adult mortality is the subject of a separate analysis.
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Figure 2 - Direct Estimates of the Infant Mortality Rate Over Time, Gaza Strip
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to estimate life expectancy at baseline using the
MATCH function in Mortpak. This function pro-
vided a baseline estimate of 72 years, which was
assumed to represent a 70 year life expectancy
at birth for men and a 74 year life expectancy for
women. The two life expectancies were assumed
to be different since women live longer than men

in almost every country in the world.

Mortality trends. Infant mortality has been in a
strong downward trend for some time, although
the most recent estimates suggest that the slope of
this downward trend might be tapering off (Fig-

ure 2).

The most recent estimate of infant mortality from
the 2004 Demographic and Health Survey was 30.2
for the period 1999-2003 [15], suggesting that in-
fant mortality may be rising. However, additional

data points are needed to confirm this trend.

Assumptions. Infant mortality will not likely im-
prove much beyond the pre-Intifada levels (27.2
/ 1,000 live births) used as the baseline for this

projection since a large fraction of infant deaths
are neonates and future reductions will require
timely access to tertiary care and more careful
management of pregnancy. In the current politi-
cal circumstances, it is likely that, at best, infant
mortality levels will be maintained in the 25-30
per 1,000 live births for the near future. Therefore,
for the projections, 27.2 per 1,000 live births was
used to estimate life expectancy at birth for the
year 2010. Since the same estimate is being used
for both the beginning and end of the projection,
the life expectancies are the same, 70 for men and

74 for women.
Migration

Forced migrations are the heart of the Palestinian
question. In the Gaza Strip, two-thirds of the pop-
ulation are refugees with rights, according to UN
General Assembly Resolution 194, to either return
to their original homes or to be compensated.
Therefore, migration is a politically charged issue,
affecting the veracity of the estimates, which dif-

fer by source.
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The current migration balance depends on the Table 1 - Age-Specific Migration Based on Age
source of data. Between 1997 and 2003, Israeli and Sex of Returnees, 1997-2000

sources report negative migration of 15,000 indi- Age groups Male Females
viduals, while the Palestinian Central Bureau of 0-4 0.075 0.076
Statistics estimates a positive migration of 18,000 59 0.143 0.145
individuals. Further, the Palestinian Ministry of 10-14 0.136 0.140
Civil Affairs indicates that in 2004, the net differ- 15-19 0.123 0.145
ence between the number of arrivals and the num- 20-24 0.108 0.134
ber of departures was negligible. 25-29 0.100 0.086
30-34 0.065 0.072
This study relied on PCBS migration estimates, 3539 0.054 0.06]
. . 40-44 0.052 0.047
which amounted to approximately 18,000 per-
45-49 0.046 0.032
sons between the years 1997 and 2000, and a zero
) onb 1 and 2010. The mi 50-54 0.040 0.023
n'et mlgratlon etween 2001 and 20 0.. e migra- 5550 0.025 0014
tion estimates for the year 1997 were disregarded, 60-64 0016 0,010
as nearly all would have been counted in the 1997 65-69 0.009 0.007
census, which occurred in December. Further- 70-74 0.004 0.003
more, the estimates per year were adjusted back 75-79 0.002 0.002
by half a year to arrive at mid-year estimates. 80+ 0.002 0.002
These totals were distributed by the following age Total 1.000 1.000
and sex pattern, which was based on the sex of Source: PCBS March 22, 2006

returnees during the same time period (Table 1).

Table 2 - Population in the Gaza Strip (in Thousands), 1997-2010

1997 2004 2005 2006 2007 2008 2009 2010
Male 504 653 676 700 725 751 779 807
Female 491 634 657 680 704 730 756 783
Total 996 1,287 1,333 1,380 1,429 1,481 1,535 1,590
TFR 6.0 5.74 5.70 5.66 5.62 5.58 5.54 5.5
Annual 3.4 3.5 3.45 3.45 3.45 3.45 3.48 3.5
growth rate

10
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Results

Regardless of the scenario, the total population of the
Gaza Strip will increase from approximately 995,571
in mid-year 1997 to approximately 1.6 million in the
year 2010. The three fertility scenarios produced
very similar results due to the short time frame of
forward projection. Therefore, only the primary
projection, which assumes a drop in fertility to
5.5 by 2010, is displayed in Table 2. Obvious from
the table is the consistent increase in population
even though fertility is decreasing steadily. For
example, even if fertility declines to 33% of its value

in 20037 (5.8 children per woman [15]), the population
will double in size by 2028°. This “population mo-
mentum’ is due to the large numbers of women
entering and moving through their reproductive

years.

This population growth, however, is not occurring
uniformly across the different age groups. A disag-
gregated analysis of the population by age and sex
provides fundamental information for economic

and social sector planning since the different age

Table 3 - Population by Age and Sex, Gaza Strip, 2005-2010

2005 2006 2008 2010

gf;gu:s Males Females Males Females Males Females Males Females
0-4 117,700 112,861 122,040 117,005 131,425 125,967 141,998 136,065
5-9 101,434 97,265 102,770 98,570 108,650 104,249 116,858 112,119
10-14 98,410 94,433 99.819 95,785 100,466 96,388 101,183 97,085
15-19 80,792 77,465 85,644 82,166 93,440 89,723 98,137 94,265
20-24 60,151 57,660 62,910 60,326 70,561 67,715 80,430 77,272
25-29 49,119 47,163 51,259 49,215 55,492 53,288 59,805 57,464
30-34 39,725 37,876 41,268 39,465 44,737 42,983 48,794 46,952
35-39 33,303 30,975 34,306 32,193 36,630 34,779 39,386 37,650
40-44 27,902 25,220 29,003 26,253 31,022 28,411 32,888 30,713
45-49 21,003 19,585 22,404 20,707 25,007 22,857 27,366 24,902
50-54 14,670 14,667 15,528 15,355 17,701 17,078 20,374 19,202
55-59 10,178 11,405 10,999 11,955 12,533 13,060 13,978 14,209
60-64 6,544 8.776 6,909 9.083 7.972 9,853 9,431 10,834
65-69 5,396 7,518 5,322 7,500 5,402 7,656 5,795 8,070
70-74 4,572 6,325 4,640 6,473 4,611 6,594 4,444 6,550
75-79 2,938 4,213 3.018 4,380 3.194 4,724 3.379 5,065
80+ 2,307 3.386 2,392 3,583 2,562 3.994 2,734 4,418
Total 676,144 656,794 700,230 680,013 751,405 729,319 806,982 782,835

7 This is the most recent estimate of the TFR from the 2004 Demographic and Health Survey.
8 Assuming zero migration.

11
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Table 4 - Projected Dependency Ratios, Gaza Strip, 1997-2010

1997 | 2000 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Total population 996 | 1,118 | 1,287 | 1,333 | 1,380 | 1,429 | 1,481 | 1,534 | 1,590
(in thousands)

Child population aged 0-14 501 | 551 | 609 | 622 | 636 | 51| 667 | 685 | 705
(in thousands)

Adult population aged

564 i housanda 465 | 534 | 643 | 674 | 707 | 741 | 775 | 809 | 844
Elderly population aged 65+ 29 33| 36| 37 37 38| 39| 40 40
(in thousands)

Dependency ratio 1.14 1.09 1.00 0.98 0.95 0.93 0.91 0.90 0.88

groups have different needs. Table 3 displays the

population over time by five-year age groups.

Another more succinct means of investigating the
age distribution is by regrouping these five-year
age groups into major life stages (child, adult, and
elderly). This regrouping provides the informa-
tion needed to calculate the dependency ratio,’ a
measure of the relative weight of the young/el-
derly population to the working age population.
This ratio declines over time, but remains very
high (Table 4).

Placing this number in context provides an even
greater understanding of the dependency burden
faced in Gaza. Nowhere in the world, except for
Africa, are there dependency ratios of a similar
size (Table 5).

However, the dependency ratio will decrease over
time (Table 4), potentially giving rise to a “demo-
graphic dividend [19].” This dividend comes in
the form of reduced burden on the working age
population, a reduction that carries with it po-

tential social and economic benefits stemming in

Table 5 - Dependency Ratios for the World and Major Regions, 2003

World and Regions Population (millions) Depenc-iency
Total 0-14 15-64 65+ Ratio

World 6,314 1,824 4,035 454 0.56

Africa 868 363 475 29 0.83

Latin America and the Caribbean 546 168 346 32 0.58

Northern America 324 68 217 40 0.50

Europe 729 120 496 113 0.47

Oceania 32 8 21 3 0.55

Asia 3.815 1,098 2,480 237 0.54
Source: Calculation based off data in Table 2 of the Demographic Yearbook 2003. UN Statistics Division [18]

? Formally, the dependency ratio is calculated as the population below fifteen and above sixty-four divided by the population
between fifteen and sixty-four multiplied by 100, i.e., d= Ny, * N, where N is population and the subscript indicate the

age group.

N

15-64

12
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Figure 3 - Population by Age Group, Gaza Strip, 1997-2010
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part from a larger workforce.’ Figure 3 demon-
strates the growth in the working age population
over time compared to that of the dependent age
groups. In Gaza, the projected size of the adult
population (age 15 and above) is expected to
increase by about 24% during the period from
2005-2010. This increase is higher than the pro-
jected increase of 19% for the whole population

in the same period.

An increase in the relative size of the adult popu-
lation has both advantages and disadvantages.
The possible disadvantages are severe. In the
Gaza Strip, job opportunities are already limited
and the current labor market is severely overload-
ed. Therefore, an increase in the size of the adult
population will lead to an even greater demand
for jobs. In the absence of the appropriate poli-
cy environment and available jobs, this demand
will become greater unemployment. If significant
progress is made over the next five years towards
economic development in the Gaza Strip, an in-
crease in the adult population will be an advan-
tage in that job seekers will be available to fill any
new jobs created, boosting production.

While the positive and negative impacts of the
dependency ratio and absolute size of the pop-
ulation can be theorized, projected needs of the
population can be estimated in concrete terms
using the results of the population projection.
Understanding the future needs of the popula-
tion is essential to forward looking planning that
facilitates the positive potential of the population

while mitigating the negative.

The employment, education, and healthcare sec-
tors were chosen for the projection based in large
part on the expressed needs of the Gazan popula-
tion. In rank order, respondents to a recent PCBS
survey listed food, work, money, housing, educa-
tion, and healthcare as priority needs [20]. While
this analysis does not address the necessity of food
and housing, it does project population needs in
terms of employment, education, and healthcare.
These projections demonstrate the magnitude of
the employment and social sector needs in Gaza.
Further analyses within each sector are required

for detailed sectoral planning.

10 See Khawaja and Pederson, “The Palestinian Population of the West Bank and Gaza Strip: Current characteristics and future
growth,” 1998. “Thus, a moderate decline in fertility coupled with zero migration will eventually produce a “demographic
gift” within thirteen years from now. However, in comparative perspective the ratio is still considered high, but the “gift’
would not be dismissed as minor in the year 2010 compared to the most recent past.”
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Demand for employment

The labor market crisis continues to date, fueled
in large part by closure as noted previously. The
current labor force participation rate (LFPR) in
the Gaza Strip is only 36.5% of the working age
population, due in large part to the very youthful

population and low participation among women

(9%) [21]. In addition, approximately 30% of the

workforce is unemployed [3].

In the coming five years, it is expected that more
women will enter the formal labor force. This is
indicated by the fact that large percentages of the
students currently enrolled in higher education

are women. For example, women represented

Table 6 - Projected Labor Force and Employment Demands by 2010, Gaza Strip

Projection 2005 2006 2007 2008 2009 2010

?grecgf(:ﬁ;i'sffg;) LFPR= 40% by 2010"" 254 | 275 | 293 312 | 333 354

LFPR stable at 36.5% 254 272 284 297 310 323

(“:ﬁévujscc’jas drf)q“'red* LFPR= 40% by 2010 97 118 136 155 176 197

LFPR stable at 36.5% 97 115 127 140 153 166

* Includes 21,000 discouraged workers for the year 2005 [23]
Table 7 - Projected School Age Population by Age and Sex, Gaza Strip, 2005-2010
2005 2006 2008 2010

Age Males | Females | Males | Females | Males | Females | Males | Females
6 20,167 19,339 20,922 20,073 22,566 21,652 24,195 23,207
7 19,535 18,727 20,154 19,329 21,714 20,841 23,310 22,365
8 20,438 19,592 19,523 18,719 20,897 20,054 22,540 21,633
9 20,356 19,520 20,427 19,585 20,132 19,314 21,692 20,825
10 20,224 19,403 20,346 19,513 19,504 18,705 20,878 20,041
11 20,055 19,245 20,215 19,396 20,409 19,572 20,115 19,302
12 19,803 19,005 20,046 19,239 20,328 19,501 19,488 18,694
13 19,427 18,644 19,794 18,999 20,197 19,384 20,392 19,560
14 18,900 18,136 19,418 18,638 20,028 19,226 20,310 19,489
15 18,192 17,455 18,889 18,129 19,774 18,986 20,178 19,371
Sub-total (6-15) 197,097 | 189,067 | 199,734 | 191,619 | 205,549 | 197,234 | 213,099 | 204,487
16 17,292 16, 587 18,181 17,448 19,395 18,624 20,006 19,213
17 16,231 15,563 17,280 16,580 18,865 18,115 19,750 18,972
Sub-total (16-17) 33,523 32,150 35,460 34,028 38,260 36,739 39,756 38,185
Total 230,620 | 221,217 | 235,194 | 225,647 | 243,809 | 233,973 | 252,854 | 242,672

" LFPR increase gradually from 2005 to reach 40% in 2010.
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56% of the 17,052 students enrolled at the Islamic
University of Gaza in 2004. [22]. However, there
is little evidence to suggest the magnitude of this
change. For these projections, the change is as-
sumed to be none. Therefore, the projection is the

minimum number of jobs required.

The projection (Table 6) is based on two assump-
tions: one, labor force participation rises to 40%
(approximating pre-Intifada figures) by 2010,
and two, labor force participation remains as in
2005 (36.5%).

In the coming five years, as shown in Table 6, the
labor force will increase by at least 24%. The num-
ber of labor force participants will increase from
about 254,000 in 2005 to between 323,000-354,000
by the year 2010, depending on the projected la-
bor force participation rate.

In the coming five years, 166,000-197,000 new jobs
need to be available to reach full employment in
the Gaza Strip. In order to reach 10% unemployment
by 2010, 135,000 to 162,000 new jobs, according to the
LFPR, would be required.

Demand for education services

In the Gaza Strip, education is provided by three
separate authorities: UNRWA, public educational
institutions and private educational institutions.'
The scholastic system is organized in stages. Stu-
dents aged 6-15 are enrolled in ten years of basic
education, which is followed by two years in the
secondary stage for students aged 16-17. Table 7
presents a detailed projection of the school age
population by age and sex.

Table 8 presents a detailed projection of the needs
for teachers, classrooms, and schools, based on
current conditions and a scenario based on a com-

parison with West Bank education services.

Using the enrolment ratio of students in 2004
(95%) [24] as a base, the number of students would
increase from about 429,000 in 2005 to about 471,000
by the middle of 2010 (without taking migration
figures in consideration). In order to maintain
current levels of service, this increase of 42,000 stu-
dents will require an additional 1,517 teachers and 984
classes by 2010.

Table 8 - Projected Number of Teachers, Classes, and Schools Required by 2010, Gaza Strip

Projection 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

New teachers required Current situation'™ - - 313 609 901 1,197 | 1,517
West Bank level' - | 5561 | 5984 | 6,385 | 6,781 | 7,182 | 7,616

New classes required Current situation’ - - 203 395 584 776 984
West Bank level' - | 3,434 | 3,705 | 3,961 | 4,215 | 4,472 | 4,749

New schools required No double shift 362 376 386 394 400 403 404

12 UNRWA operates fifty-eight per cent of Gaza Schools and it enrolls about forty-five per cent of the total pupils in the Gaza
Strip. In this projection, we did not estimate the total expenditure on education as we propose to conduct a separate detailed
quantitative and qualitative study of education services in the Gaza Strip subsequent to this paper.

13 Estimation of new teachers required, based on Teacher-Pupil Ratio in year 2004 (Gaza Strip) 27.36 pupil/teacher.

4 Estimation of new teachers required, based on Teacher-Pupil Ratio in year 2004 (West Bank) 20.20 pupil/teacher.

15 Estimation of new classes required, based on Class-Pupil Ratio in year 2004 (Gaza Strip) 42.2 pupil/class.

16 Estimation of new classes required, based on Class-Pupil Ratio in year 2004 (West Bank) 31.55 pupil/class.
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This estimation of new teachers required by 2010
does not take into account the fact that some cur-
rent teachers will retire over the next five years.
Furthermore, in order to bring the levels of service
up to those in the West Bank, far more teachers and
classrooms would be required: about 7,500 teachers
and 4,700 classes will be needed simply to match avail-
ability in the West Bank.

Another indicator of the quality of education is
the use of double shift schools. In a double shift
school, one school building is used by two sets of
students, teachers, and administrators. One set
uses the building in the morning, and the other
uses the building in the afternoon. In 2004, about
72% of the schools in the Gaza Strip operated in
double shifts, compared with 9% in the West Bank
[24]. In order to operate all schools in one shift, the

Gaza Strip will require 376 schools immediately.

Demand for health services

The healthcare needs of the population were pro-
jected in terms of human and physical capital
(physicians, nurses, hospital beds, and primary
health centers) (Table 9). Needs in terms of these
four health resources were projected using the
coverage rates in 2003 for the Ministry of Health
[25]. These were 14.5, 17.8 and 15.8 per 10,000 in-
habitants for the first three indicators respectively
and 8.5 primary health centers per 100,000 inhab-
itants.

By examining the trends of services needs in the
coming five years, Table 9 demonstrates a need for 425
new physicians, 520 nurses, 465 hospital beds, and 132
primary health centers by the year 2010.

Table 9 - Projected Number of Physicians, Nurses, Primary Health Centers, and Hospital Beds by 2010,

Gaza Strip
2003 2004 2005 2006 2007 2008 2009 2010
New physicians required - - 65 131 200 272 348 425
New nurses required - - 79 160 244 332 425 520
New hospital beds required - - 71 143 218 297 380 465
New PHC required - - 3 7 11 15 20 24

16
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Conclusions and Recommendations

The population of the Gaza Strip will grow to at least
1,590,000 by the year 2010, and is expected to be dou-
ble its current size by 2028. Similarly, the age struc-
ture of the population is expected to shift some-
what over the next few years. By 2010, the adult
population will have grown by 24%, increasing in size
relative to the child population and putting additional
pressure on the job and housing markets. Regardless
of migration, population trends are and will be
one of the main determinants of socio-economic

development in the Gaza Strip.

The Gaza Strip population, even with an immediate
decline in fertility, will continue to grow for a gen-
eration due to ‘population momentum.” This effect,
resulting from the size of the upcoming cohorts,
will engender population growth for many years

to come.

The prospect of a growing population and shift-
ing age structure puts pressure on public servic-
es, such as education and healthcare. In the area
of education, in order just to respond to the pop-
ulation growth without any improvement in the
quality of services, 1,517 additional teachers and
more than 984 new classrooms will be required
by 2010. In order to bring education resources
up to the level of the West Bank, the Gaza Strip
will need more than 7,500 additional teachers and
4,700 new classrooms immediately. Finally, in or-
der to maintain current levels of access to health
services, the Gaza Strip will require 425 addition-
al physicians, 520 additional nurses, 465 new hos-
pital beds by the year 2010.

Based on these preliminary research results, it ap-

pears that, unless immediate and large-scale improve-

17

ments are made to the economy in Gaza, unem-
ployment levels are expected to rise sharply over the
next five years. Over 135,000 new jobs will be needed
by 2010 to accommodate the workforce at 10% unem-
ployment. In this context, it is expected that large
numbers of these new workers will be forced to
leave the Gaza Strip to find employment else-
where. If the borders are closed and emigration is
not an option, the Gaza Strip can expect a break-
down of its already fragile public services infra-
structure and, potentially, a dramatic increase in

violence and instability.

A major shift in focus towards increasing socio-
economic development and freer movement of
population in the Gaza Strip over the coming five
years will be one of the main contributors to sta-

bility and peace in Gaza.
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Appendix

The Base Population

The base for all projections is the census of December 1997. This base population has been adjusted in
several ways to take account of both statistical imperfections and administrative circumstances.

Population under study. The population of interest is all those regarded as usual residents of the Gaza
Strip regardless of nationality defined as:

* persons present on census day including foreigners;"”

e unmarried persons studying abroad irrespective of the study period;

* persons whose usual place of residence was the Palestinian Territory but who were temporar-
ily living abroad for less than one year from the night of the reference date; and

* persons detained in Israeli jails, regardless the detention period.

Table 10 - Unadjusted Census Population in December 1997 Used as Basis for Projections

Age
Groups Males Females Total
0-4 100,887 96,683 197,570
5-9 89,261 85,529 174,790
10-14 65,693 62,384 128,077
15-19 53,138 50,961 104,099
20-24 44,431 42,150 86,581
25-29 33,495 31,698 65,193
30-34 31,730 28,556 60,286
35-39 22,612 20,533 43,145
40-44 16,156 16,289 32,445
45-49 13,304 13,103 26,407
50-54 8,957 10,216 19,173
55-59 5,542 8,535 14,077
60-64 6,612 7,886 14,498
65-69 4,825 6,863 11,688
70-74 3.492 4,608 8.100
75-79 2,013 2,278 4,291
80+ 2,223 2,782 5,005
Total 504,371 491,054 995,425

Age adjustments. As in most censuses, we find some
evidence of omissions and age misreporting, usually
most pronounced amongst the young and old. For
the elderly, mostly women, we see the familiar saw-
tooth pattern associated with rounding of ages to the
nearest multiple of 5 or 10 (Figure 4). This will be
managed using a simple smoothing procedure.

17 Foreigners were included since most were Egyptian and Jordanians who were married to Palestinians and therefore usual
residents contributing to the births and deaths in Gaza. For both the West Bank and Gaza in 1997, the total number of non-
Palestinians enumerated was only 4053.

20



Population Projections for Socioeconomic Development

Figure 4 — Reported Age Distribution from the 1997 Census of Gaza
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For the under ten, the question is whether the children’s ages were over-estimated or whether the chil-
dren were left out of the census entirely. Both features are common on censuses worldwide. To answer
this question, we examined the births before the census from the population registers. These registers
are maintained by the Israeli Ministry of Interior in consultation with the Palestinian Ministry of Inte-
rior and are thought to be more complete than the births recorded by the Ministry of Health. At birth,
two copies of the birth certificate are completed and one copy sent to the Ministry of Interior, the other
to the Ministry of Health. Due to the importance of an identify card for travel and access to services
(especially important in the case of registered refugee for access to UNRWA services), the Ministry of
Interior records are thought to be the most accurate and best maintained. The comparison of the an-
nual number of births recoded in the registers with the population by single years of age in the census

reveals a very close match (Figure 5).

Figure 5 - The Gaza Census Age Distribution and Births Before 1997
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Figure é — Annual Births in Gaza from the Population Registers
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Table 11 - Post-Census Estimates of the Under-

Enumeration by Governorate, Gaza Strip

Age Groups Males Females Total
0-4 105,256 100,938 206,194
5-9 84,892 81,274 166,166
10-14 65,796 62,833 128,629
15-19 53,035 50,512 103,547
20-24 42,633 40,633 83,266
25-29 35,293 33,215 68,508
30-34 30,227 27,218 57,445
35-39 24,115 21,871 45,986
40-44 17,014 16,403 33,417
45-49 12,447 12,989 25,435
50-54 8,128 10,152 18,280
55-59 6,371 8,599 14,970
60-64 6,340 8.197 14,537
65-69 5,097 6,553 11,649
70-74 3.614 4,587 8.200
75-79 1,891 2,299 4,191
80+ 2,223 2,782 5,005
Total 504,371 491,054 995,425

In the circumstances, it seems that the census data
are a superior source of information on the num-
bers of children under ten in the population than
the births for the ten years before the census. From
the trend in the numbers of births, we have to rec-
ognize that in Gaza, in particular, there was a tem-
porary drop in the number of births just before the
census and lasting several years after this (Figure 6).
This fluctuation in fertility will have to be reflected
in the base age distribution. Some slight smoothing
only is recommended.

In conclusion, we propose to use the census age dis-
tribution of those under ten for the projections since
this distribution follows very closely the registered
births with some small allowance for child deaths
between birth and enumeration in 1997.

For the age distribution as a whole, we have used a
light smoothing technique to address the serrated
age pattern for older men and women. The proce-
dure chosen, the Arriaga method, is widely accept-
ed as a means to correct obvious age misreporting
problems that should not be allowed to affect the
future age distributions in the projections. The re-
sults of this smoothing are shown in Table 11.
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Post census adjustment for the undercount. As in all census operations, some households and individuals
are missed during the enumeration process. In a post-enumeration coverage survey covering a repre-
sentative sample of enumeration areas, the following coverage rates were derived:

Table 12 - The Census Population of Gaza Smoothed Using the Arriaga Method

Governorate Coverage (%)
North Gaza 98.63
Gaza 98.25
Deir al-Balah 98.31
Khan Younis 98.39
Rafah 98.43
Gaza - all 98.38

As can be seen, coverage rates were extremely high (Table 12). Given the small variations in cover-
age rates by governorate, it was decided to adjust upwards the data for Gaza by 1.016 (1/.9838). The
resulting population distribution adjusted for both age misreporting and the undercount is shown in
Table 13.

Table 13 - The Adjusted Gaza Population, December 1997

Age Groups Males Females Total
0-4 102,501 98,230 200,731
5-9 90,689 86,897 177,587
10-14 66,849 63,839 130,687
15-19 53,884 51,320 105,204
20-24 43,315 41,283 84,598
25-29 35,858 33,746 69,604
30-34 30,711 27,653 58,364
35-39 24,501 22,221 46,722
40-44 17,286 16,666 33,952
45-49 12,646 13,196 25,842
50-54 8,258 10,315 18,573
55-59 6,473 8.736 15,209
60-64 6,442 8,328 14,770
65-69 5,178 6,657 11,835
70-74 3,671 4,660 8,332
75-79 1,922 2,336 4,258
80+ 2,259 2,827 5,085
Total 512,441 498,911 | 1,011,352
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Mid-year adjustment. This population, however, represents the population on census night, almost
an end of year count. In order to shift the age distribution back in time to mid-year 1997, the popula-
tion was back-projected to mid-1997 using the procedure MOVEPOP provided in the set of programs
published by the US Census Bureau. The baseline total fertility rate (6 children per woman) and IMR
(27.3/1,000 live births) were used as the assumptions for this shift. The baseline population used for
the projections is presented in Table 14.

Table 14 - The Gaza Population Shifted to Mid-Year 1997

Age Groups Males Females Total
0-4 100,902 96,697 197,599
5-9 89,274 85,541 174,815
10-14 65,805 62,842 128,647
15-19 53,043 50,520 103,563
20-24 42,640 40,638 83,278
25-29 35,298 33,220 68,518
30-34 30,232 27,221 57,453
35-39 24,118 21,874 45,992
40-44 17,017 16,406 33,423
45-49 12,448 12,990 25,438
50-54 8,129 10,154 18,283
55-59 6,372 8,600 14,972
60-64 6,342 8,198 14,540
65-69 5,097 6,553 11,650
70-74 3,614 4,588 8,202
75-79 1,892 2,299 4,191
80+ 2,224 2,783 5,007
Total 504,447 | 491,124 995,571
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About HPCR

The Program on Humanitarian Policy and Conflict Research at Harvard University
(HPCR) was set up in 2000 with a view to serve international organizations with re-
search and policy input on humanitarian law, human security, conflict management,
and conflict prevention.

The Program is engaged in research and advisory services on conflict prevention strat-
egies, the management of humanitarian crises and the protection of civilians in con-
flict areas. It advises international organizations, governments and non-governmental
actors, and focuses on the protection of vulnerable groups, conflict prevention strate-
gies, and the role of information technology.

HPCR has developed several regional and thematic website portals whose primary
objective is to enhance the capacity of organizations and governments to develop pre-
ventive strategies in addressing conflict situations. These websites provide an interac-
tive virtual platform for policy and decision-makers to gain access to information and
academic resources, integrated linking systems, and online discussion fora related to
international humanitarian law and to human security in their respective regions.

The Program rests on the joint efforts of the Harvard School of Public Health, the
Federal Department of Foreign Affairs of Switzerland, and the Executive Office of the
United Nations Secretary-General, and it seeks to cooperate closely with operational
and academic institutions around the world.



About Gaza 2010

Gaza 2010: Assessing Human Security Needs in the Gaza Strip is a project of the Pro-
gram on Humanitarian Policy and Conflict Research at Harvard University (HPCR).
The project aims to assess the current human security situation in the Gaza Strip and
evaluate the projected public needs of the Palestinian population in terms of key ser-
vices and employment. The overall objectives of this initiative are the improvement
of scientific knowledge about the projected needs of the population in the Gaza Strip,
the promotion of dialogue on poverty mitigation policies, and improved planning for
public services.

To these ends, the project conducts targeted applied research into the sources of human
insecurity in Gaza, organizes capacity building activities with partner organizations in
the occupied Palestinian territory, and creates opportunities for dialogue among the
project’s key constituents: local social scientists, policy planners, and decision makers.
Through all of its activities, this initiative seeks to identify specific mechanisms for
improved planning for human security, based on a better understanding of the popu-
lation and social dynamics involved.

The research findings of Gaza 2010 are designed to be of immediate relevance to pro-
fessionals and practitioners working with these issues, including international donors
and agencies, the Palestinian ministries of health, housing, planning, education, labor,
and finance, and those agencies and research centers interacting with them. Further-
more, it is believed that lessons learned in the process of making a human security
assessment of the Gaza Strip will be applicable in the future in other areas of the oc-
cupied Palestinian territory and in the region as a whole. To ensure the effective and
dynamic sharing of information, HPCR will set up an electronic information platform
(www.gaza2010.org) that will offer reports, data, analysis, and relevant news pertain-
ing to the issue of human security in Gaza.
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