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Preface

Most countries pay special attention for providing statistics on energy due to the important role of energy in reflecting the situation of the infrastructure, economic situation and the level of living standards of a society.  In Palestine, additional special attention is given due to the shortage of natural resources, the high cost of energy and the high population density.  All these factors create a need for comprehensive and high quality statistics covers the need of data users of decision makers and researchers on this field of study.  And to give amore comprehensive picture about production, conversion and consumption of all kinds of fuels in the country the idea of the energy balance that covers all these elements in one table was created 

PCBS is very pleased to introduce the first publish of the Palestinian energy balance for the years 2001, 2002, 2003 through a series of energy balances supposed to be published for various years.  This report is considered to be a collective summary of the available data from the activities and surveys conducted by PCBS that the results of the statistical economic surveys series, household energy survey and the data presented by the foreign trade statistics and prices statistics were used.

This report presents statistical data on the basic indicators related to energy consumption in different economic activities.  Also, the report provides data on the consumption of energy in the domestic sector in the Palestinian territory including the consumption, conversion and utilization of all kinds of fuels.   

PCBS hopes that the results of this report will contribute to provide necessary data needed for developing energy situation in the different sectors and raising the consumption efficiency in these sectors, and to light the way for the decision makers in the national comprehensive developing movement.

	June, 2005 
	
	                                   Luay Shabaneh

                              President
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Chapter One

Introduction

Energy plays an important role in peoples level of living that is the presence of energy is considered to be one of the main elements in welfare and the level of living for citizens.  Also it is considered to be an indicator to the economical situation of the country, and so most official statistical bureaus in different countries pay attention in gathering, classifying and publishing statistics specialized in energy subject.  And to have amore comprehensive picture upon energy flow in the country the energy balance is performed which reflects the energy performance in the country.

The idea of the energy balance aroused in 1978 through the statistical division of the United Nations.  The main purpose of the energy balance is to show (in one table) the over all picture of energy production, conversion and consumption for each fuel utilized in the country.    

The data of this report is based on the administrative records and the data extracted from surveys conducted by the Palestinian Central Bureau of Statistics (PCBS).  This data was gathered and processed to prepare this report to cover energy production, conversion and consumption for each fuel utilized in the country in years 2001, 2002, 2003.

This report is considered to be an accomplishment of the energy statistics program and a step by which to focus the light on the energy situation in the Palestinian territory in the absence of the accurate and comprehensive data a bout this sensitive and essential subject.  Some of the gaps in this report will be over looking through cooperation with the administrative records providers and the survey conductor taking into consideration the importance of providing a comprehensive and accurate data about this subject.     

1.1 Report Aims: 
This report aims to present a statistical data about the main indicators related to energy in the Palestinian territory that this report is to achieve especially the following: 

	1. 
	Covering energy production, conversion and consumption for each fuel in different sectors in one table.    

	2. 
	Provides necessary data for research and analysis purposes.

	3. 
	Provides necessary data for policy makers and interested persons in energy field. 


The report provides data on the following indicators:

	1.
	Imported and re-exported energy  in the Palestinian Territory by type of energy.

	2.
	Energy consumed by deffirent sectors by type of energy. 

	3.
	Energy used for Electricity generation in economic sectors by type of energy.

	4.
	Energy losses and stock change for different types of energy.

	5.
	Energy consumption in the sectors of economy, household and agriculture.


1.2 Report Structure:

This report is divided into five chapters; the first chapter contains the introduction, aims and the structure of the report.  The second chapter contains the concepts and definitions in this report.  The third chapter presents the energy balance components and the final shape of the Palestinian territory energy balance .  The fourth chapter explains the methodology of this report according to the methodology of the surveys and the administrative records which was considered to be as sources of this report, also it explains the methodology of calculating the estimations.  The fifth chapter handles data quality through spreading the main notes on the data and estimations of the data sources of this report.

Chapter Two

Concepts and Definitions
	Hard Coal:

	Coal with a high degree of coalification, with a gross calorific value above 23 865 kJ/kg (5 700 kcal/kg) on an ash-free but moist basis, and with a reflectance index of vitrinite of 0.5 and above.  Slurries, middling and other low-grade coal products, which cannot be classified according to the type of coal from which they are obtained, are included under hard coal.

	
	

	Natural Gas Liquids (NGL):


	Liquid or liquefied hydrocarbons recovered from natural gas in separation facilities or gas processing plants. NGL’s include, but are not limited to, ethane, propane, pentane, natural gasoline and plant condensate.

	
	

	Motor Gasoline:
	Motor gasoline consists of a mixture of light hydrocarbons distilling between 35oC and 200oC. It is used as a fuel for internal combustion engines such as motor vehicles, excluding aircraft.  

	
	

	Gasoline-Type Jet Fuel:
	This includes all light hydrocarbon oils for use in aviation turbine power units, distilling between 100°C and 250oC. They are obtained by blending kerosene and gasoline or naphthas in such a way that the aromatic content does not exceed 25% in volume.  Additives are included to reduce the freezing point to –58°C and the vapor pressure is between 13.7kPa and 20.6kPa.

	
	

	Kerosene-Type Jet Fuel:
	Medium oil with the same distillation characteristics and flash point as kerosene, with a maximum aromatic content of 20% in volume.  It is treated to give a kinematic viscosity of less than 15 CST at –34°C and a freezing point below –50°C.  

	
	

	Kerosene:
	Medium oil distilling between 150 300°C.  Its specific gravity is around 0.80 and the flash point above 38°C.  It is used in sectors other than aircraft transport.

	
	

	Gas/Diesel Oil (Distillate Fuel Oil):
	Heavy oil distilling between 200oC and 380oC.  Its flash point is always above 50°C, and its specific gravity is higher than 0.82.

	
	

	Lubricants:
	Viscous, liquid hydrocarbons rich in paraffin waxes, distilling between 380°C and 500°C, obtained by vacuum distillation of oil residues from atmospheric distillation.  Its flash point is greater than 125°C, an ash content less than or equal to 0.3% and water content less than or equal to 0.2%.   

	Petroleum Coke:
	Black solid residue obtained by cracking and carbonization in furnaces.  It consists mainly of carbon (90 to 95%) and burns without leaving any ash. 

	
	

	Liquefied Petroleum Gases (LPG):

	Hydrocarbons, which are gaseous under conditions of normal temperature and pressure but are liquefied by compression or cooling to facilitate storage, handling and transportation.  They consist mainly of propane (C3H8) and butane (C4Hl0) or a combination of the two.  

	
	

	Fuel Wood:
	All wood in the rough used for fuel purposes. 

	
	

	Animal Wastes:
	Excreta of cattle, horses, pigs, poultry etc., and (in principle) excreta of humans, used as a fuel.

	
	

	Vegetal wastes:
	Mainly crop residues and food processing wastes used for fuel.  Bagasse is excluded.

	
	

	Biogas:
	 A by-product of the fermentation of biomass, Principally animal wastes, by bacteria.  It consists mainly of methane gas and carbon dioxide. 

	
	

	Charcoal:
	The solid residue, consisting mainly of carbon, obtained by the destructive distillation of wood in the absence of air.

	
	

	Joule Unit: 
	Energy unit, it is defined as the energy resulting from the movement of a one-Newton body to a distance of one meter.



	
	

	Mega Watt-Hour: 
	Energy unit, a 1 MWh = 10 6 Watt ( 3600 Second

                                       = 3.6 ( 10 9 Watt-second

Other prefixes are used for referring to the multiplications of the units, Kilo = 103, Giga = 109 and Tera = 1012 .                                       

	
	

	Solar Energy:
	The energy from the sunrays that are used for heating, electricity generation, drying and other forms.

	
	

	Olive Cake:
	The olive cake (jeft) is the olive solid remainder after the olive pressing.

	
	


A set of special symbols was used in the tables of this book.  The representation of these symbols are:

	(-)
	Nil

	(0)
	Less than half of the unit

	(.)
	Category not applicable

	(..)
	Data not available

	MWh
	Mega-Watt.hour


Chapter Three

Energy Balance for the Palestinian Territory

Any system of energy accounts should be based firmly on the first low of thermodynamics, which states that the amount of energy within any closed system is fixed and can be neither increased nor diminished unless energy is brought into or sent out from that system.  

An over all energy balance is a supply and use account that shows (ideally in a single table) the origins and uses of all sources of energy used in a given country during the year (or maybe another time period).  Such a balance must necessarily express all forms of energy in a common accounting unit, and will show the relationship between the inputs to and the outputs from the energy transformation industries.  The common energy unite recommended by the United Nations for general application is the joule.  

3.1 Preparation of Energy Balance Components:

The energy balance table consists of 9 columns of data for individual or groups of fuels, and 28 rows identifying the different categories of production, conversion and utilization of energy.  

3.2 Description of the Rows:

Primary Production (row 1): Report the quantities of fuels extracted or produced, calculated after any operation for removal of inert matter. In general, production includes the quantities consumed by the producer in the production process as well as supplies to other producers of energy for transformation or other uses.

Imports (row 2) and Exports (row 3): Report the quantity of fuels obtained from or supplied to other countries. Amounts are considered as imported or exported when they have crossed the political boundary of the country, whether customs clearance has taken place or not. The amount of fuels in transit should not be included.  In the energy balance format, imports are positive numbers, and exports are negative numbers and carry a negative sign (-). 

Bunkers (row 4): Refer to the amount of fuels delivered to ocean-going ships or aircrafts of all flags engaged in international traffic.  Consumption by ships engaged in transport in inland and costal waters, or by aircraft engaged in domestic flights, is not included.  The minus sign is used for entries under this item.  

Stock Change (row 5): Report the difference between the opening stock level and closing stock level for stocks held on national territory. A stock build is shown as a negative number and a stock draw is shown as a positive number.

Total Energy Requirements (row6): it is computed as: (6) = production (row 1) + imports (row 2) - exports (row 3) - bunkers (row 4) ± stock changes (row 5)
 

Energy converted (row 7): This sector represents  quantities  of  fuels transformed to obtain derived energy products.  
  


Consumption for Non-Energy Uses (row 10): It refers to the quantity of energy products consumed as raw materials in the chemical, petrochemical and other industries, not in order to produce energy.  The minus sign is used for entries under this item.

Losses in Transport and Distribution (row 11): It refers to the losses of fuels and electrical energy, which occur out side the utilities or plants before reaching the final consumer.  The losses carry a minus sign.

Statistical Differences (row 12): It is calculated as follows: (12) = total energy requirements (row 6) ± energy converted (row 7) – losses in transport and distribution (row11) – consumption for non-energy uses (row 10) – final consumption (row13).

Final Consumption (row 13): It refers to the consumption of primary and derived energy by industry, construction, transports, households, agriculture and other sectors.  

Consumption by Industry and Construction (row 14): It is broken down into the iron and steel industry, chemical industry and other industries and construction.  Consumption in the chemical industry refers to use as fuel only.  Fuels used by the energy sector, and all inputs into energy conversion, such as fuels used by industrial/self producers of thermal electricity, are excluded.

Consumption by Transport (row 19): It includes all fuels consumed by road traffic, by ships engaged in transport in inland and costal waters and aircraft engaged in domestic flights, and by rail ways.  Fuels consumed by agricultural equipment are included in agricultural consumption. Fuel consumption in the communication sector and in the transport establishments is included under the item other (row 23).

Consumption by Households and Other Sectors (row 23): It covers households, agriculture (including hunting, forestry and fishing), and trade and service sectors.

3.3 Description of the Columns 

Column (1): It consists of charcoal and fuel wood.

Column (2): It consists of olive cake.

Column (3): It consists of liquefied petroleum gas.

Column (4): It consists of oils and lubricants.

Column (5): It consists of diesel.

Column (6): It consists of kerosene.

Column (7): It consists of gasoline.

Column (8): It consists of electricity.

Column (9): It consists of solar energy.

Chapter Four
Methodology
This section presents a documentation of the main characteristics of the methodology used in preparing this report and the methodology used in data collection from the different sources, which includes the economic surveys series, foreign trade statistics, prices statistics and the household energy survey.  

4.1 Preparing Report Methodology:

In the absence opportunity of implementing inclusive survey for energy, and because the administration records do not include the whole Palestinian territory in this subject, we depended on the surveys run by the PCBS to bring the data of energy in preparing this report, and the data covers the following forms of energy:

1. Electricity.

2. Petroleum products: diesel, gasoline, kerosene, oils and lubricants and LPG.

3. Coal, wood and olive cake.

4. Solar energy. 

The energy balance for the Palestinian territory was prepared in two forms; the first one is in physical units while the second one is in Joule.  International energy conversion factors were used following the United Nations recommendations to convert the different types of energy into a common energy unit (Joule).

The foreign trade statistics has provided the import and re-export data of energy forms, while the economic surveys provided data about the value of the purchases, energy used in production, stock change, energy used in generating Electricity and losses in the different economical activities.  The department of prices statistics provided the average consumed price for the different energy forms.

4.2 Data Sources

Economic Surveys 2001, 2002, 2003:

The main objective of these surveys is to collect data on the basic economic indicators covering the main economic activities (industry, internal trade, service, transport, storage and communication and construction).  Data related to production inputs of goods were used to provide data on energy purchases, energy used in production, energy used in generating electricity and losses in the different economical activities.

Foreign Trade Statistics:

The main objective of the foreign trade statistics is to cover data related to flowing of goods to the Palestinian Territory.  Foreign trade statistics data were used to obtain data related to the imports and re-exports of the different energy types.

Prices Statistics:

PCBS through prices statistics program is gathering data about the consumer prices depending on a complete system covers the whole sides from the ways of gathering prices, resources and its geographical distribution.

The prices data are gathered in the field through personal interview by a trained team for this purpose, and this is from the sub-sellers shops and the different service shops from the main cities of the Palestinian Territory.

Household Energy Survey:

The PCBS provides data that cover the needs of data users about energy consumption and the forms of such energy in this sector, and to cover this data a questionnaire of the household energy survey was connected with the labor force survey, which is run by the PCBS in a quarter manner.  The questionnaire contains questions about the consumption amounts and forms of energy; this questionnaire also includes questions about the use of energy forms in the household activities and the equipments that consume energy in the household sector.  The PCBS performed two rounds of the household energy survey in year 1999 and a third round in year 2001, and a two rounds in year 2003.

Agriculture Statistics:

It provides the amount of pressed olives and through which the amount of olive cake is estimated.

4.3  Consumption Estimations of the Economic Sectors:

The statistical tables of the energy forms for the economical indicators were requested and these indicators are:

1. The value of purchases from the mentioned energy forms (Electricity, Petroleum products, Coal and wood).

2. The value used in production from the mentioned energy forms.

3. The value of stock change and losses from the mentioned energy forms.

4. The value used in electricity generation from the mentioned energy forms.

These indicators are asked for through the economic surveys and the data processing is performed that is changing the sample numbers into numbers presents the whole frame through weighting equilibrium.  The value of the stock change is estimated through subtracting the stock at the end of the year from the value of the stock at the beginning of the year. 

4.4  Solar Energy Estimations:

In estimating the solar energy in water heating the following are to be considered:

1. The surface area of the plate of the solar heater is considered to be 1.7 m².

2. The annual incident solar irradiance is about 2,000 KWh/m².

3. The number of the plates for the years 2001, 2002 and 2003 was estimated to be 897,038, 901,238 and 905,437 respectively.

4. The efficiency of the solar water heater was considered to be 45% and the losses in water distribution is 13.5%.

5. The annual heat production from the solar energy for consumption is calculated as;

E out = 0.45* E inp * ( 1-0.135) = 0.38925 E inp 
Heat production in year 2001 = 1.7 * 2,000 * 897,038  * 0. 38925   [KWH]. 

Heat production in year 2002 = 1.7 * 2,000 * 901,238  * 0. 38925   [KWH]. 

Heat production in year 2003 = 1.7 * 2,000 * 905,437  * 0. 38925   [KWH].
Chapter Five

Data Quality

This section provides the most important points concerning the statistical quality of the Palestinian Territory energy balance depending on the calculations of the data quality for the surveys and the administration records that were used as sources for this report, in addition to special technical notes, which should be taken into consideration.

This chapter is divided into two sections, the first one presents data quality according to the sources, the second section presents the special technical points concerning the energy balance of the Palestinian territory.

5.1 Data Sources:

Foreign Trade Statistics:

The program of the foreign trade statistics has many strong points in the Methodology and data processing that are consistent with the international standards and recommendation.  The foreign trade statistics in the Palestinian territory include all goods that are imported or exported.  The power points of the foreign trade statistics lays in that it provides with real number gathered through total counting of data and so the number does not stand on estimations.  But it is worth mentioning the following important notes:

	1.
	Data excludes the quantities entered the Palestinian Territory in illegal cases. 

	2.
	Data does not cover the quantities that are not included in interchange between Israel and the Palestinian National Authority (about 20% of the total interchange according to Ministry of Finance).

	3.
	For Petroleum Products, administrative records of General Petroleum Corporation covers the major part of data related to imports, the other part is covered by value added tax invoices from Ministry of Finance.

	4.
	For electricity data, administrative records of Palestinian Energy Authority were used to provide data on electricity imports in Gaza Strip.  In West Bank, data were compiled from the electricity value added tax invoices for the local communities from Ministry of Finance. The data does not cover those parts of Jerusalem, which were annexed by Israel in 1967.  


Economic Surveys 2001, 2002, 2003:

Through dealing with data from economic surveys, the following notes should be taken into consideration:

1. The response rate of data for this survey is relatively high if it is compared with the response in other countries. There are some rejection states which affect the accuracy of data especially in cases were the rejected establishment have an important weight in its economic activity. 

2. All data depends on the establishment records, and if these records were not available and that is for small establishments in most cases, the respondent was asked to give approximate estimates.

3. There were many difficulties during data collection in Jerusalem because of the special political situation of the city, which affects the response rate and data accuracy.

Household Energy Surveys:

Through dealing with data from household energy surveys, the following notes should be taken into consideration:

· There are sampling errors as a result of studying a part of the society and not all of it, and non sampling errors through that some of the households were not in their houses and the interviewers couldn’t meet them, some of the households didn’t show attention toward the questionnaire, Some errors occurred due to the way the questions were asked by interviewers, misunderstood of the questions by the respondents and answering the questions related to consumption by making estimations.

· This survey is implemented twice a year (January and July) and the data is estimated according to the results of these two months. 

5.2 Special Technical Notes:

	1) 
	The energy balance of the Palestinian Territory covers the imports and re-exports of all kinds of energy in the Palestinian Territory excluding those parts of Jerusalem, which were annexed by Israel in 1967.  

	2) 
	The balance table covers data related to the main types of energy (electricity, petroleum products, biomass and solar energy).  It is important to note that there are other types of energy (coke, other petroleum products, animal and vegetal residues and electricity generation from wind and solar energies) that are not included due to the lack of data, and rarity of such energies.

	3) 
	In calculating the household consumption for 2002, the average consumption of the years 2001 and 2003 was considered because the household energy survey was not implemented in year 2002. 

	4) 
	The technical losses in electricity in the Palestinian Territory are considered to be 14% based on the Palestinian energy and environment research center.

	5) 
	In all data related to transport sector, the transport informal sector is not included according to the definition.

	6) 
	In all calculations related to Gasoline, we deal with the average of all available types of Gasoline.  Also, a common price and conversion factor were used.

	7) 
	In all calculations related to oils and lubricants, we deal with the average of all available types of oils and lubricants.  Also, a common price and conversion factor were used.

	8) 
	In all calculations related to wood and coal, a convenient conversion factor was taken for each year according to the quantities. 

	9) 
	The efficiency of the mirror of the solar water heater and the factor of the losses in water distribution were taken from the Palestinian energy and environment research center.

	10) 
	The amount of olive cake was considered to be 40% of the pressed olives. 

	11) 
	The ton unit in the tables refers to a metric ton.
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