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  -:ملخص
 عن  تحليليهورقة العمل هذه تقدم دراسة. الماضي العقدفي قطاع غزه خالل بشكل آبير استهالك الطاقة  ازدادلقد 

 و الريف والمخيمات يستهلك الحضر من القطاع المنزلي والمكون. قطاع غزةالقطاع المنزلي في استهالك الطاقة في 
أنواع الطاقة الرئيسية المستهلكة هي الكهرباء و غاز .  في قطاع غزهالطاقة استهالك إجماليمن % 52 من أآثر

 اطهرت  لقد.المختلفة و توزيعها في المناطق الطاقة استهالك تقدير تم .البترول المسال و الطاقة الشمسية والخشب
التشابه .  الحضر و الريف و المخيماتالطاقة في في آل منطقه علي نموذج وقيم استهالك الحياةط  نمتأثير الدراسة
في التخطيط المستقبلي الستهالك الطاقة  ،لذلك.  في المخيمات والحضر واضح وآبيرالطاقة استهالك ونماذجفي قيم 

  .من نسبه السكان% 88  وحده واحده تمثل يمكن دمج المخيمات و الحضر لتشكل،في قطاع غزه
 
 
  

Abstract 
 
Energy consumption has increased substantially in Gaza Strip during the last decade. 
This paper presents some insights into GS’s energy consumption in the residential sector. 
The residential sector, which consists of urban, rural, and the refugee camps, consumes 
more than 52% of the total energy consumption in GS.  Electricity, bottled LPG, solar, 
and wood are the main sources of energy in the residential sector.  Energy consumption 
distributions by minor residential sector end-use energy for the main source of energy are 
reported. Results reveal the influence of the characteristics of each sector and living style 
on energy consumption distribution. It is clear that there are close similarity in energy 
consumption patterns and values in the urban and refugee camp households. Therefore, 
for general study of energy consumption, refugee camps can be considered urban areas 
and therefore the urban sector represents more than 88% of the households in GS. 
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1. INTRODUCTION 
 
Israeli military occupation of GS caused chronic problems to all aspect of live.  

Economic as well as energy sector suffer from discriminatory policies, negligence and 

unstable political situation. The situation is getting worse as the results of the intifada, the 

Israeli closure, and the population growth. GS possesses limited natural resources such as 

some marine products in addition to the natural gas on the shore that was discovered in 

December 2000, [1]. 

All petroleum products are imported through Israeli petroleum companies, and most of 

electricity consumed is imported from Israel through the Israeli Electricity Company. The 

first, private sector, Palestinian electricity generation station is started in trial operation in 

mid 2002, [2]. Gaza Power Plant (GPP) is the only significant generation capacity in 

West Bank and Gaza, and is the only major privately financed, developed and operated 

power facility from which power is provided to Gaza under a long term power purchase 

agreement. GPP produces electricity at high prices compared to the price of electricity 

purchased from Israel, mainly because of the high price of diesel fuel used for the plant. 

Moreover, the maximum despatchable capacity of the plant has been restricted to about 

90MW by the available transmission capacity from the plant to the Gaza power network. 

Further reduction of generation to about 50MW was caused by Israeli air strike against 

the plant in June 2006. Gaza Strip also receives a very small portion of power supply 

from Egypt (17MW). 

Concerns about energy supply worldwide have led to increased interest in studying 

energy consumption on the customer's side. In order to predict and compare the effects of 

alternative demand side management strategies, it is first necessary to understand how, 

why and when customers use energy. In 1996, Palestinian Central Bureau of Statistics, 

(PCBS), established an energy statistics program in order to provide data about energy in 

the PT. Energy statistics program implemented ten rounds of household energy survey 

during 1999-2007, [3]. Household energy consumption data provide information on the 

 



use of energy in residential housing units, including consumption of electricity, fuel oil, 

liquefied petroleum gas (LPG), kerosene and wood.  

PCBS’s Household Energy Survey (HES) is periodically conducted nation-wide to 

collect data from a probability sample of households by the interview method. While the 

PCBS provide detailed data about the energy sector since 1994, there was a problem of 

updating; sometimes there is an absence of specialized data, [4]. For example, there is no 

data about electricity consumption according to energy use (heating, refrigeration etc). 

Furthermore; there is also no data about the size and type of electrical devices in use in 

the households in Gaza Strip.  A local residential energy consumption survey was 

designed and conducted to address the limitation of the HES. 500 households distributed 

according to the locality in urban, rural and refugee camps areas were surveyed. Detailed 

questionnaires were filled in personal interviews with households for information about 

energy used, how it is used, energy-using appliances, structural features, energy 

efficiency measures, and demographic characteristics of the household. Physical data 

were recorded in a number of different physical units, e.g. KWh for electricity, Kg for 

wood and Kg for LPG. The survey data, included aspects of energy usage behavior and 

expenditures, income of the household, the energy-related characteristics of households, 

was taken for testing and analysis.  

This study aims to provide descriptive information on residential energy consumption 

level. The data including consumption distribution in the minor residential sectors by 

energy type, and end-use consumption distribution are provided in the last section. This 

information is important reference material for the government in developing its energy 

conservation policy, and for electricity and gas companies in determining their own 

energy supply strategic plans. 

 
 
 
 
 

 



2. GENERAL INFORMATION 
 
The high rate of population growth in compare to international standards is a key feature 

of the population dynamics of Gaza Strip. Population grew at 4.2% from 1997 to 2007, 

but growth declined in recent years (from 4.2% in 1999/1998 to 3.4% in 2005/2004). The 

PCBS projected population increases from 1.1 to 2.9 million between 1999 and 2023. 

The expected average increase is approximately 4% in Gaza Strip [5]. GS is placed 

among the areas with the highest population density in the world (3,882 persons/Km2). 

The Palestinian society is composed mainly of families with an average household size of 

6.5 persons in GS according to 2007 statistics. GS household sector, as given in Fig. 1, is 

divided into three minor sectors namely: urban, rural, and refugee camps.  About 59% of 

the 230 thousand households are located in urban sector and 25.5% in refugee camps.   

 
Fig. 1:- Distribution of Household in Gaza Strip in Year 2006 

 
Palestine possesses limited natural resources such as minerals and some marine products 

in addition to the natural gas on the shore that was discovered in December 2000. The 

economy in Gaza Strip depends almost completely on external factors, which are very 

unfavorable [6]. The Palestinian economy is to a large extent dependent upon wages in 

addition to remittances from abroad. The World Bank estimated that GDP in the 

Palestinian territories in 2006 was 9% lower than that in 1995 [7]. Gaza Strip households 

 



sector is considered to be very poor where the GDP per capita in 2006 was 1130 US$. 

Unemployment has been estimated at 40%, which by itself has an important effect on 

energy consumption and the environment. An estimation of household’s earnings is 

shown in Table 1 which is considered very low. Around 60% of household earn less than 

120 USD monthly therefore substantial amounts of consumption of electricity in GS are 

not paid for, [6].  

 

Table 1. Household’s Monthly Income in Gaza Strip in 2006. 
Monthly Earnings 

Below 500 
NIS 

(116 USD) 

500-1000 NIS 
(116-232 

USD) 

Above 1000 NIS 
(232USD) 

58 - 64% 14 – 24% 16- 24% 
 

3. ENERGY CONSUMPTION IN GAZA STRIP 
 
The supply of fuel to the Palestinian Territories is anchored in Paris Agreement between 

the Palestinian Authority and Israel. Imports of petroleum products to WB and GS are 

done only through Israeli companies. The natural gas on the shore reserves are estimated 

to be around 1.4 Trillion Cubic Feet (TcF), [8], while the needs for gas by the Gaza 

power station and other industrial, transport and household consumption was estimated at 

nearly 14.8 (BcF) per year [9]. 

Fuel consumptions in Gaza Strip in year 2006 are given in Table 2 which shows a total 

energy consumption of 16352 TJ. Diesel is the main source of energy in Gaza Strip since 

it is used for electricity generation in GPP and heavily used in the commercial and 

industrial sectors. The total consumption was 127 million liter in 2006, Table 2, which 

accounts for 28.8% of total energy consumption in GS as shown in Fig. 2. 

 



 
Fig. 2. The Distribution of Energy Consumption by Type 

 
Electricity is considered the second main source of energy in GS and the first in 

household sector with a total electricity consumption of 917 GWh in 2006 which 

accounts for 20.2% of the total energy consumption. The connections to the electricity 

network have strongly increased during the last ten years. Gaza receives electricity from 

IEC and from a gasoil (diesel) based power plant (GPP) with electricity generating 

capacity of some 140MW located inside Gaza Strip. Gaza also receives a small power 

supply from Egypt (17MW). Gaza power plant produces electricity at high prices 

compared to the price of electricity purchased from Israel, mainly because of the high 

price of diesel used for the plant. Moreover, the maximum despatchable capacity of the 

plant has been restricted to about 90MW by the available transmission capacity from the 

plant to the Gaza power network. The other main sources of energy are bottled LPG for 

heating and cooking with a total consumption of about 50 thousand tone in 2006 which 

represents about 13% of total energy consumed. Solar energy is mainly used for water 

heating.  

 



 
Table 2. Fuel Consumption in Gaza Strip in 2006 

Fuel Type Consumption Energy equivalent (TJ) 

LPG 49 964.4 t 2129.67 

Kerosene 1 708 000L 64.2 

Wood 117 367 t 2438.31 

Electricity 917.4 GWh 3302.63 

Solar 457 GWh 1646.61 

Gasoline 35 075 460L 2046.25 

Diesel 127 165 420L 4701.46 

Lubricant 564 t 23.40 

Total – 16352.53 
 

 
Fig. 3.  Energy Distribution in the Major Sectors in GS in 2006 

 
The total energy usage can be divided into five major sectors; namely: residential, 

transportation, public building, commercial, and industrial sector. Energy consumption in 

such sectors is presented in Table 3. The distributions of energy consumption in those 

major sectors are given in Fig. 3. 

The household sector has the highest energy consumption with about 52.1% of the total, 

followed by the transport sector with 29.3%. The household sector accounts for 15 to 

 



25% of primary energy use in developed countries and a higher share in developing 

countries as a result of the high energy requirement in other sectors, [10].  

 
Table 3. All Types of Energy Consumption in the Major Sectors in GS in 2006 

 Energy Equivalent (TJ) 

 

D
iesel 

E
lectricity 

G
asoline 

K
erosene 

L
PG

 

L
ubricants 

S
olar 

W
ood 

T
otal 

Household 0 2392 0 52  0 1647 2423 8,522 

Transport 2983 0 1813 0 0 0 0 0 4,796 

Commercial 626 188 167 8 55 11 0 11 1,066 

Industry 1093 192 66 4 66 12 0 5 1,438 

Public 
 building 

0 530 0 0 0 0 0 0 530 

Total 4701 3303 2046 64 2130 23 1647 2438 16353

 

 
 
4. ENERGY CONSUMPTION IN GS HOUSEHOLDS 

 
The Main indicators of household energy usage in the Palestinian Territories in years 

1999, 2004, 2006 are given in Table 4. The data given differ slightly from those of GS, 

however it represents good indications. The total annual electricity consumption in GS in 

the period from 1994 to 2005 grow from 446 GWh in 1994 to 1222 GWh in 2005 with an 

average annual increase of 9.9%, [11]. This increase was due to the increase in electrical 

network connections, and the increase in penetration of electrical appliances which is 

analogous to that of the developed countries prior to 1973. About 99.7% of the 

households in GS are connected to network by 2006 and the average household consumes 

235 KWh of electricity monthly.   

 



The average household consumed 17 Kg of LPG, 4 liter of Kerosene in July 2006 and 
about 66.9% of households were utilizing solar energy by using solar energy heaters. The 
percentage of households using LPG was approximately equal to the use of electricity, 
which indicates the importance of those two sources for the residential sector. Kerosene 
was used mainly as a heating fuel. It is also used as a dissolvent and thinner. The 
percentage of households that used this source of energy was 32.2% in January 1999 
while it declined to only 12.2% in July 2006.  
Water heating needs are normally satisfied either by LPG fuel or solar energy. Electricity 
is considered a complementary source, especially in winter (27% in Jan 2004). In 
summer, people use solar energy as it is considered the cheapest. The percentage of 
households in GS that utilized this type of energy in July 2006 was about 79.7%. 
 
Table 4.Main Indicators of Household Energy Usage in the PT in 1999, 2004, and 2006. 

1999 2004 2006 
Indicator 

July Jan. July Jan. April July
connected to 

electricity 
network 

97.2 96.8 99.5 99.4 99.3 99.5

using solar 
heating 

68 63.8 71.2 68.7 66.9 69.2

using space 
heating facilities

- 75.2 80.7 86.4  78.7

using a gas 
burner for 
cooking 

99.1 98 99.7 99.7 98.9 98.8

using gasoline   18        
using kerosene   32.2      12.2

using LPG    98.5      99.3

P
ercentage of households 

using wood   32.8     29.2 26.4
electricity 

(kWh) 
380 265 264 265 221 227 

gasoline (liter)   21.7   10.7    
LPG (kg) 21 32 20 32.1 18 17 

 Kerosene (liter) 1 11.9 3 23.2 4 4 

Average 
households 

consumption 
of 

Wood  (kg)   86.5   207   105 
 
Furthermore; the climate in Gaza Strip is mild, therefore almost no central heating is used 

and the heating may be required for few hours in the cold days only.  86% of households 

 



used a portable space heating facility in 2004. Bottled LPG portable heaters are the most 

popular, with over 35% of households using this method of space heating. Both kerosene 

and bottled LPG heaters are popular because they are considered to be inexpensive and 

convenient. Winter statistics indicate that for the households using a space heating 

appliance, 30% used a wood heater, 21% a kerosene heater and 21% an electrical heater 

(January,1999). The statistics for January 2004 show a high fluctuation from those for 

1999. There was a high increase (from 20% in 1999 to 36% in 2004) in the percentage of 

the households that use electrical heaters. A significant increase can also be seen for 

bottled LPG portable heaters and wood heaters (41%, 39% respectively), while the 

percentage of households that was using kerosene heaters declined to 3% (nearly 6 times 

lower than before).  

Mild summers with low humidity are common in Gaza; energy survey indicates that 

about 13.9% of households in GS didn’t condition their houses in July 2006. Ceiling and 

portable fans are popular with 44.9% of the households used fixed fan, 80.2% used 

mobile fan in July 2006. The number of residences with air conditioners is small (less 

than 4%).  

The comparison between periods before and after the Intifada shows some change in 

energy consumption behavior. This change can be characterized by a higher consumption 

of wood. Following the closure policy employed by Israel, people searched to replace one 

energy type with a less expensive and more accessible type, such as wood. Other energy 

types, such as gasoline, are also influenced by the political situation because they are 

used for motorized movement which is strictly limited during the closure period.  

  

The typical fuel used for cooking is LPG where in July 2006 the percentage of 

households used a gas burner was estimated at 98.8%. About 10.9% of the households 

used wood burner, and 10.0% of the households used electrical ovens, while 0.6% of the 

households used kerosene burner.    

 



 Data for July 2006 indicates three main fuel sources for baking needs; electricity, with an 

utilization rate of 22.7%, and wood with an utilization rate of 20.1% and LPG with an 

utilization rate of 18.4%.  

The Characteristics of Gaza Strip residential sector is shown in Table 5, where this sector 

is divided into three minor sectors namely: urban, rural, and refugee camps.  The total 

household energy consumption was 8,522 TJ of which 4854 TJ is consumed by urban 

households. The percentages of energy consumed are also given in the table which shows 

that rural households consumed 17.5% of total energy although the percentage of rural 

household is only 12%.  It is noted that per household energy consumption is the lowest 

in the refugee camps and the highest in rural area due to the high consumption of biomass 

energy.  The percentage of rural households not connected to network is 3.4% and they 

usually don't have a private electricity generator. Household energy intensity in GS is 

very low compared to that of the developed countries and it is almost the same as that of 

India, [12].  

 
Table 5. Characteristics of Household in Gaza Strip in Year 2006 

Sector Urban Rural Camps Total 
Energy Consumptions (TJ) 4,854 1,490 2,178 8,522 

Percentage of energy 
consumptions 

57%  17.5%  25.5%  100% 

Average Energy consumption 
Per Household (GJ) 

35.8 51.8 33.2 37 

Percentage of HHs not connected 
to networks 

0.2% 3.4 % 0.2% -- 

Percentage of HH's with private 
generator 

0.1% 0 % 0.02% --- 

 

The distribution of, percentage of, and per household energy consumed in the households 

minor sectors according to types are given in Table 6. The data shows that the highest per 

household energy consumption occurs in the rural area due the high consumption of 

woods although rural households consume the lowest from other types of energy which 

 



indicates the low level of development compares to other minor sectors.  Urban area 

households consume more energy than those in the refugee camps due to the nature and 

size of the residential units.  

 

The distribution of energy consumed in the households minor sectors according to the 

end use of energy are given in Table 7. It is clear that most of energy was used for 

cooking (38.9 %) and water heating (28.9%). Households in rural areas consumes only 

about 6% of energy for conditioning while those in urban areas consumed 19.3% of total 

energy for home conditioning. The difference in energy consumption between rural 

household and camps households is very small which reflects almost the same level of 

developments in the two minor sectors.  

 
Table 6. Energy Consumed in Household Minor Sectors 

  Energy Type 

Area 

C
onsum

ption 

E
lectricity 

K
erosene 

L
PG

 

S
olar 

W
ood 

(TJ) 1,501 12 1,179 989 1,173 
% 30.9 0.02 24.3 20.4 24.4 

Urban 
GJ Per 

HH 11.1 0.1 8.7 7.3 8.6 
(TJ) 229 10 245 208 798 
% 15.4 0.7 16.4 14 53.5 Rural 

GJ Per 
HH 8 0.3 8.5 7.2 27.8 
(TJ) 661 30 585 449 452 
% 30.4 1.4 26.9 20.6 20.8 Camps 

GJ Per 
HH 10.1 0.5 8.9 6.8 6.9 

 Total Consumption (TJ) 2,392 52 2,009 1,647 2,423 
 
 
 
 



Table 7.  The Distribution of Energy Consumed According to the End Use 
Activity (%) Sector 

L
ighting 

C
ooking 

W
ater 

H
eating 

C
onditioni

ng 

O
ther uses 

Total 
% 

Urban 4.1 29.2 32 19.3 15.4 100 
Rural 3.3 53.9 27.1 6.1 9.6 100 

Camps 5.9 33.6 27.5 17.4 15.6 100 
Average 4.4 38.9 28.9 14.3 13.5 100 

 
Estimated distribution of energy consumption in urban, rural, and refugee camps 

residential sectors are given in Tables 8, 9, and 10; respectively. The close look of the 

energy consumption distribution reveals the close similarity of consumption distributions 

in both urban and refugee camps; however, some differences occur such as electricity 

consumed for water heating. The average household in refugee camps consumed 9.1% of 

total electricity consumed for water heating while the average urban household consumed 

more than 29%.  

 
Table 8. Estimated Distribution of Energy Consumption in Urban Residential Sector 

Activity 

Conditionin
g 

Energy 
source 

Total Ligh
t 

Cook Water 
Heatin

g Ref. Heat. 

Othe
r 

uses 

Total 

GWh 44.2 2.8 121.4 26.0 14.2 
208.

4 
417 

Electricit
y 

% 10.6 0.7 29.1 6.2 3.4 50.0 100 
L

1000 
162.

7 
6.0 37.4  101.9  308 

Kerosene 

% 52.8 1.9 12.1 0.0 33.1 0.0 100 

Tone 
787.

6 
2544

7 
889.3  548.6  

2767
2 

LPG 

% 2.8 92.0 3.2 0.0 2.0 0.0 100 

Tone  
1541

4 
4224.5  

3681
0 

 
5644

8 
Wood 

% 0.0 27.3 7.5 0.0 65.2 0.0 100 

 



 
 

The consumption for water heating in refugee camp is lower than that of urban household 

as a result of wide spreading of solar water heaters in refugee camps. The consumption of 

electricity for other purposed such as washing, ironing and entertainments represent about 

50% of the total electricity consumption the urban and refugee camp sectors and only 

24.5% in rural area households. It is clear that there are close similarity in energy 

consumption patterns and values in the urban and refugee camp households. Therefore, 

for general study and planning of energy consumption, refugee camps can be considered 

urban areas and therefore the urban sector represents more than 88% of the households in 

GS. Hence, for the purpose of energy planning and analysis, G.S. households can be 

considered to be consisting of mainly urban household and small rural sector. 

 
 

Table 9. Estimated Distribution of Energy Consumption in Rural Sector 
Activity 

Conditionin
g 

Energy 
source 

Total 
Light Cook Water 

Heatin
g Ref

. 
Heat 

Othe
r 

uses 
Total 

GWh 7.8 2.6 10.6 2.8 0.3 7.8 32 Electricit
y % 24.5 8.1 33.3 8.7 0.9 24.5 100 

L
1000 

265.
3 

4.0 5.5  1.4 
265.

3 
541 

Kerosene 

% 49.0 0.7 1.0 0.0 0.3 49.0 100 

Tone 
254.

3 
5107.5 287.9  87.0 

254.
3 

5991 
LPG 

% 4.2 85.3 4.8 0.0 1.5 4.2 100 

Tone  
27757.

8 
6962.8  

3677.
1 

 
3839

7 
Wood 

% 0.0 72.3 18.1 0.0 9.6 0.0 100 
 

 
 

 



Table 10. Estimated Distribution of Energy Consumption in Refugee Camp Sector 
Activity 

Conditioning 

Energy 
source 

Total Light Cook Water 
Heat Ref

. 
Heat 

Othe
r 

uses 

Total 

GWh 19.6 22.9 16.8 
10.
1 

20.2 94.1 184 
Electricit

y 
% 10.7 12.5 9.1 5.5 11.0 51.2 100 
L

1000 
681.

5 
12.2 4.1  98.2  795.9 

Kerosene 

% 85.6 1.5 0.5 0.0 12.3 0.0 100.0 

Tone 
761.

0 
11968.

6 
480.3  513.4  13723

LPG 

% 5.5 87.2 3.5 0.0 3.7 0.0 100.0 

Tone  6642.1 
3350.

1 
 

11778.
6 

 21771
Wood 

% 0.0 30.5 15.4 0.0 54.1 0.0 100.0 
 

5. CONCLUSION 
 
This study described and analyzed total household energy consumption in GS in 2006.  

The total energy consumed in the residential sector accounts for more than 52% of the 

total energy consumption. Electricity, bottled LPG, solar, and wood are the main sources 

of energy in the GS residential sector. Energy is mainly used for cooking, space 

conditioning, water heating, lighting and running appliances.  LPG and electricity are 

mainly used for cooking and lightings, respectively. Energy consumption distributions by 

minor residential sector end-use energy for the main source of energy are reported. 

Results reveal the influence of the characteristics of each sector and living style on 

energy consumption distribution. It is clear that there are close similarity in energy 

consumption patterns and values in the urban and refugee camp households. Therefore, 

for general study of energy consumption, refugee camps can be considered urban areas 

and therefore the urban sector represents more than 88% of the households in GS. Hence, 

 



 

for the purpose of energy planning and analysis, Gaza Strip households sector can be 

considered to be consisting of mainly urban household and small rural sector. 

 
6. REFERENCES 

 
[1] Middle East Times, (July 22, 2005), 
http://www.metimes.com/articles/normal.php?StoryID=20050722-023712-1135r. 
[2] Palestinian Energy and Natural Resources Authority, http://www.menr.org 
[3] Palestinian Central Bureau of Statistics, “Household Energy Survey: Main Results”, 
Ramallah – Palestine, July 2005. 
[4] M. Ouda, “A Look at Household Energy Consumption in Gaza” proceedings of the 
second International Engineering Conference on Construction and Development at the 
Islamic University of Gaza, June 2007.  
 [5] Palestinian Central Bureau of Statistics, Demographic and Socioeconomic Status of 
the Palestinian People at the end of 2006, Ramallah – Palestine, 2007. 
[6] Household economy assessment:- west bank and Gaza strip ICRC; (Autumn 2006). 
[7]World Bank Public Disclosure Authorized,, Report No. 39695-GZ.  “West Bank and 
Gaza Energy Sector Review “, May, 2007. 
[8] Energy Information Administration of US (EIA), 2000) 
http://www.eia.doe.gov/emeu/cabs/israel.html. 
[9]Palestinian Ministry of Energy and Natural Resources, Natural Gas (in Arabic), 
(2006), http://www.menr.org/gas.htm 
[10] Eric Kemp-Benedict, Charles Heaps, Paul Raskin, Global Scenario Group Futures 
Technical Notes, Stockholm Environmental Institute, PoleStar Series Report no. 9, 2002. 
[11] Palestinian Ministry of Energy and Natural Resources, 
http://www.menr.org/consumption.htm. 
[12] Shonali PachauriAn analysis of cross-sectional variations in total household energy 
requirements in India using micro survey data, Energy Policy 32, 1723–1735. , 2004. 
 

  

http://www.metimes.com/articles/normal.php?StoryID=20050722-023712-1135r

