                      





	                      



Chapter One:
Background and Context

1.1 Background:
Poverty estimates are calculated using a nationally representative household survey with consumption data. The Palestinian Expenditure and Consumption Survey (PECS) is designed to provide estimates of poverty at the regional level (West Bank and Gaza Strip), strata level (Urban, Rural and Camp), and some larger governorates.  However, Poverty Mapping, using a methodology pioneered by the World Bank can  produce highly disaggregated databases of welfare. This method has been tried and tested in several countries.
Poverty Maps involve the calculation of poverty indicators at very detailed level (locality, enumeration area, and even households themselves) in order to identify pockets of poverty. This helps in the planning and development process towards reducing poverty.  The concept of poverty maps need not necessarily imply maps only, but can be used to generate a host of indicators for poverty, health, education, as well as others that give a clear picture of the living conditions of the area.
Poverty mapping relies on both the survey and census, making the most of the strengths of each, and compensating for their weaknesses. The survey consists of detailed consumption data which is the key when calculating poverty estimates. However, the survey usually covers only a representative sample of the population.  And as a result of the small number of observations, the survey cannot be used to calculate poverty estimates for small areas due to the large standard errors of these estimates. The census, on the other hand, covers the entire population and can therefore be reliable even at lower levels of aggregation. However, the census does not consist of consumption data, and usually covers information like demographics, education and employment. 
The methodology behind poverty mapping takes advantage of the strengths of the survey and the census, and aims to estimate consumption for every household covered by the census. This makes it easy to calculate poverty estimates at lower levels of aggregation, such as localities in the State of Palestine.
This particular poverty mapping exercise makes use of the latest Population, Housing and Establishments Census 2017 and the survey of expenditure and consumption survey for the same year 2017. 

[bookmark: _Toc352329272]1.2 Palestine Context
The case of Palestine is one of a large and widening divergence in poverty and labour market outcomes between the two regions of  Palestine (the West Bank and Gaza Strip).  This spatial divergence is driven by the increasing isolation of Gaza Strip from the rest of the world and the West Bank’s increasing geographical fragmentation and their implications on poverty and economy.  The internal mobility restrictions imposed by the Israeli occupation, unique to the West Bank, play an important role in explaining divergent outcomes within the West Bank. This is strikingly analogous to the role of Gaza Strip’s external barriers in explaining the divergence between the West Bank and Gaza Strip.

Arguably, one of the most important reasons for this divergence is the external restrictions on  mobility imposed by the Israeli occupation on Gaza Strip which has been entirely “closed” with almost all movements across the border controlled by Israel. In practice, this means that few people and a limited number of goods are allowed to travel in and out; in particular, inputs for commercial production are prohibited from entering the area.  The lack of inputs and the lack of access to markets have resulted in a virtual shut-down of the private sector, which in turn, has been associated with high levels of unemployment, under employment and higher rates of poverty in Gaza Strip.
The West Bank is hampered too by mobility restrictions, but of a different kind than Gaza Strip. The West Bank is controlled by internal barriers in the form of road closures as well as external barriers imposed by the Israeli occupation. Goods and services still make it across the border, but transportation within the area is restricted and often encounters significant delays.  As in Gaza Strip, the mobility restrictions hurt the private sector.  What is unique to these internal restrictions in mobility is that they create disadvantaged areas within the West Bank, namely those areas where restrictions are most severe. 
Gaza Strip is very small, highly urbanized, and does not have internal closure obstacles; its spatial story is one of its isolation as a whole rather than one of internal spatial variations in economic outcomes like in the West Bank.  The spatial disparities drive the need for estimating poverty at a higher level of disaggregation.  
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Chapter Two: 
Poverty Mapping Methodology:

[bookmark: _Toc239755105][bookmark: _Toc352329274]2.1 Methodology:
The selection of the specific poverty mapping methodology is critical; numerous methods are available and have been documented by Bigman and Deichmann (2000).  A Small Area Estimation (SAE) method developed by Elbers et al. (2003) (henceforth referred to as ELL) has gained wide popularity amongst development practitioners around the world.   
The SAE method developed by ELL in the poverty mapping is used to impute consumption levels into census households based on a consumption model estimated from the household survey. The consumption model includes explanatory variables (household and individual characteristics) that are available in both the census and the survey.  By applying the estimated coefficients to the “common” variables from the census data, consumption expenditures of census households are imputed.  Poverty and inequality statistics for small areas are then calculated with the imputed consumption of census households.
One advantage of this method is that it not only estimates poverty incidence, but also estimates standard errors of poverty estimates.  Since poverty estimates are computed based on imputed consumption, they cannot escape imputation errors, which are their standard errors.  ELL analyzed the properties of such imputation errors in detail and derived a procedure to compute standard errors of poverty estimates.  
Box 1 below provides greater details on this method.
[bookmark: _Toc352329275]
2.2 Main Data Sources and Issues Faced
The ELL method generally makes use of household survey and population census data, thus using the unit record of Expenditure and Consumption Survey (PECS 2017) and Population, Housing and Establishments Census 2017.
The census data covered roughly million households, while the household survey covered around 3,739 households in 2017.  A wide range of household information was collected including educational attainments, labor activities, occupation, employment and housing conditions.  
As is the practice in all countries, the Population and Housing Census did not include household consumption and income levels, but its wide coverage of household characteristics was an advantage for imputing household consumption precisely.





	Box 1: The Small Area Estimation Method Developed by ELL (2003)

The method proposed by ELL has two stages. In the first part, a model of log per capita consumption expenditures () is estimated in the survey data:

















where  is the vector of explanatory variables for household h in cluster c, is the vector of associated regression coefficients,  is the vector of location specific variables with  being the associated vector of coefficients, and  is the regression disturbances due to the discrepancy between the predicted household consumption and the actual value.  This disturbance term is decomposed into two independent components: with a cluster-specific effect, and a household-specific effect,.  This error structure allows for both a location effect – common to all households in the same area – and heteroskedasticity in the household-specific errors.  The location variables can be at any level, and can be drawn from any data source that includes all the locations in the country.  All parameters regarding the regression coefficients (, ) and distributions of the disturbance terms are estimated by Feasible Generalized Least Square (FGLS).  In the second part of the analysis, poverty estimates and their standard errors are computed.  There are two sources of errors involved in the estimation process: errors in the estimated regression coefficients (, ) and the disturbance terms, both of which affect poverty estimates and their levels of accuracy.  ELL propose a way to properly calculate poverty estimates as well as measure their standard errors while taking into account these sources of bias. A simulated value of expenditure for each census household is calculated with predicted log expenditures  and random draws from the estimated distributions of the disturbance terms,  and .  



The principle behind the poverty mapping methodology involves combining the strengths of a household survey and a census. A household survey, with variables ranging from demographics to consumption, provides information on a fixed sample in great depth. While this allows analysis at higher, aggregated levels (for instance; urban, rural and camp), it is not representative at lower levels such as localities. A census, on the other hand, collects information on a few basic variables, but covers every single household in the country. The methodology calls for the creation of a consumption model using the household survey. This model regresses consumption on a number of variables that are common to the household survey as well as the census. This step involves identifying variables that are correlates of poverty.  In other words, it identifies what drives poverty and by how much. On arriving at a satisfactory model, the variables from the census are then inserted into the model to impute consumption levels for all the households covered by the census. This imputed consumption is then aggregated at the desired level, locality in this case, to calculate poverty rates. Therefore, combining the depth of information, particularly consumption, from a household survey with the extensive coverage of a population census, this methodology uses robust simulation methods to yield highly disaggregated poverty data. 
The monthly consumption of households (obtained from the Expenditure and Consumption Survey (PECS) is the main source of data for calculating poverty indicators.  
The poverty statistics calculated using the PECS are based on a poverty line definition first developed in 1998.  The definition combines the concepts of both absolute and relative poverty and is based on a basic needs budget for a household of five people (two adults and three children). In addition to food, clothing, and housing, the basic needs also include other necessities, including health care, education, transportation, personal care, and housekeeping supplies. The poverty line is adjusted to reflect the specific consumption needs of households based on their composition (household size and the number of children).
Costs of living were taken into consideration; individuals living in different locations may face different prices for similar goods.  When comparing the cost of living across locations using consumption based measure, the available data revealed that prices of goods and services vary considerably across locations in the West Bank, Jerusalem (J1) and Gaza Strip.  In general, prices appear to be lower in Gaza Strip compared to the West Bank and higher in Jerusalem (J1) compared to elsewhere, as spatial price indices enable a meaningful comparison of living standards across the West Bank and Gaza Strip. As shown in the table below which means the good that cost 100 NIS in Palestine as general, the same good costs 106 NIS in the West Bank (without J1( and 85  NIS in Gaza Strip and it costs 128 NIS in Jerusalem (J1).  

Purchasing Power of NIS by Region in Palestine, 2017
	Region
	Purchasing Power

	West Bank[footnoteRef:1] [1:  Jerusalem Area (J1) not included in Data.] 

	1.063

	Jerusalem (J1)[footnoteRef:2] [2: 2For more statistical purposes, Jerusalem Governorate was divided into two parts. 
Jerusalem (Area J1): includes those parts of Jerusalem which were annexed by Israeli occupation in 1967. Those parts include the following localities: (Kafr A'qab, Beit Hanina, Shu'fat Camp, Shu'fat, Al 'Isawiya, Sheikh Jarrah, Wadi al Joz, Bab as Sahira, As Suwwana, At Tur, Jerusalem (Al Quds), Ash Shayyah, Ras al 'Amud, Silwan, Ath Thuri, Jabal al Mukabbir, As Sawahira al Gharbiya, Beit Safafa, Sharafat, Sur Bahir, Umm Tuba.). 
Jerusalem (Area J2): Includes the following localities: (Rafat, Mikhmas, Qalandiya Camp, Qalandiya, Beit Duqqu, Jaba', Al Judeira, Ar Ram & Dahiyat al Bareed, Beit A'nan, Al Jib, Bir Nabala, Beit Ijza, Al Qubeiba, Kharayib Umm al Lahim, Biddu, An Nabi Samwil, Hizma, Beit Hanina al Balad, Qatanna, Beit Surik, Beit Iksa, A'nata, Al Ka'abina (Tajammu' Badawi), Az Za'ayyem, Al 'Eizariya, Abu Dis, A'rab al Jahalin (Salamat), As Sawahira ash Sharqiya, Ash Sheikh Sa'd). 
] 

	1.277

	Gaza Strip
	0.849

	Palestine
	1.000


[bookmark: _Toc352329277]2.3 Technical Challenges
The Palestine Poverty Mapping Exercise has faced three main issues requiring further discussion and thought:
I: The PECS Survey enumeration areas was based on the old sample frame drawn from Census 2007, even it was updated in 2013, but they were mismatch between survey data and Census data on variables such as household size (ii) The presence of a few localities in the census that had too low number of observations; and (iii) The case of Jerusalem governorate (J1, J2); missing data in certain variables, especially in the census.  (iii) Many missing values in the sector of employment in the Census.

II: Merging Localities
Since poverty rates were desired at locality level, the number of observation per locality was also scrutinized. If the number of observations is too low, then the simulated poverty rate for the locality cannot be completely relied upon due to the possibility of very high standard errors. Localities with below 3000 observations (individuals) were; therefore, combined with geographically contiguous localities in the manner described below in order to main statistical robustness for the poverty estimates. 
We had two requirements: A merging-contiguity (when localities were merged with their neighbors with whom they shared boundaries) and a similarity of observable characteristics (when localities were not sharing boundaries, but were close to each other and had enough observable characteristics that were similar to justify merging). We employed a participatory mapping approach to address these technical challenges that provides a framework for examining the poverty map and selecting the localities to merge.  First, when localities are below the minimum threshold of observations, a draft map is produced in order to identify its neighbors with their respective number of observations and codes.  Then, we apply the principles of merging-contiguity that we adopted; the locality must be a neighbor and must have a similarity of observable characteristics. 
We used expert knowledge and information from the census such as demographics, unemployment and sector employment to identify similarities and, subsequently, we merged the most similar contiguous localities iteratively until an acceptable threshold is reached. 

III: Jerusalem Governorate (J1, J2)2
Jerusalem governorate (J1, J2) was excluded from this poverty mapping exercise because of the missing data in some variables especially in the census since census data collection in Jerusalem J2 and J1 was limited, and these variables were needed in process of estimation poverty rates on locality level.  The poverty rate for Jerusalem governorate (as a whole) was based in israeli's statistics as this governorate is within different economy and different level of livings than the west bank and Gaza Strip.








[bookmark: _Toc352329278]Chapter Three: 
Modeling:

[bookmark: _Toc352329279]3.1 Iterative Learning Process:
Data files were prepared for the survey and census. Many variables and indicators were created to be included and incorporated into the model to estimate and simulate consumption in the census. These variables were as follows:
· Labour indicators: Working-age males, working-age females, status of the head of the household with respect to the labor force… etc.
· Demographic indicators: The number of males in the household, the number of females in the household, dependency ratio… etc.
· Education indicators: Educational level of the head of the household, the highest number of years of schooling for household members… etc.
· Health indicators: The number of individuals with disabilities in the household… etc.
· Housing indicators: Housing type, household density (no. of household members per room), housing unit tenure, durable goods such as (car, tablet, etc.)… etc.

The model is constructed in an iterative way using an Ordinary Least Squares (OLS) regression, adding one variable at a time. At each addition, every variable is tested for significance and retained in the model only if significant, and dropped otherwise. This process is then revised again based on whether these variables are significant in a Generalized Least Squares (GLS) regression. The resulting model is then tested for stability by making sure the coefficients do not change dramatically with the addition or removal of any one variable.
After arriving at a satisfactory model for both the West Bank and Gaza Strip, the coefficients from the model are then multiplied with census variables to estimate consumption for all the households in the census. This method also produces standard errors for each of the poverty estimates.
As an initial check, poverty estimates simulated for governorate level were compared to actual poverty estimates at governorate level from the PECS. Significant differences indicated a problem with the model and the process was started again, until the simulation yielded poverty estimates at governorate level that were consistent with the PECS.
The rate of coverage was estimated for individuals nationally and key indicators of interest (e.g. education, labor force status, housing quality). The following table shows these percentages for the West Bank and Gaza Strip and documents the relatively high rates of coverage.




Percentages of Coverage and Under-Coverage for Individuals in State of Palestine by Governorate, Census 2017
	Governorate
	Coverage (%)
	Under-coverage (%)

	Jenin
	98.1
	1.9

	Tubas & Northern Valleys
	95.8
	4.2

	Tulkarm
	99.2
	0.8

	Nablus
	98.5
	1.5

	Qalqiliya
	97.1
	2.9

	Salfit
	98.7
	1.3

	Ramallah & Al-Bireh
	94.0
	6.0

	Jericho &  Al Aghwar
	95.5
	4.5

	Jerusalem
	95.8
	4.2

	Bethlehem
	96.4
	3.6

	Hebron
	97.5
	2.5

	West Bank
	97.0
	3.0

	North Gaza
	98.1
	1.9

	Gaza
	97.6
	2.4

	Dier al Balah
	97.7
	2.3

	Khan Yunis
	98.2
	1.8

	Rafah
	98.4
	1.6

	Gaza Strip
	97.9
	2.1

	Palestine
	97.3
	2.7


[bookmark: _Toc352329280]
[bookmark: _Toc352329282]3.2  Results:
The poverty rate for the West Bank, as calculated by the model was14.0%, while it was 13.9% from the survey, and the poverty rate for Gaza Strip was 53.0% which was exactly the same as the rate revealed by the survey.  For Palestine, it was 31.0% from the model and it was 29.2% from the survey.  So the results were remarkably consistent with the poverty rates derived from PECS, with all the model predictions lying with the survey confidence intervals.

Comparison between the Actual Data and the 
Model Estimates by Region, 2017

	Region
	
Poverty Percentage

	
	PECS 2017 (%)
	Model of Poverty (%)

	West Bank (Excluding Jerusalem Governorate)
	13.9
	14.0

	Gaza Strip
	53.0
	53.0

	Palestine
	29.2
	31.0
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