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The household sector accounts for 20.9% of primary energy use in Jordan.
Increase in energy-based living standards and more efficient energy use are
major opposing trends in Jordan that affect household energy consumption.
Governmental policies to influence household energy consumption are often
contradictory and have brought mixed results.

Ministry Of Energy has completed two cycles of surveys for household
energy in the years 2001, 2004, on the other hand. The December 2010
update survey has been carried out in Mutah University and it is the latest
update for those previous surveys, the result and conclusions of which are
presented in this paper.

Wood, LPG, electric heater and Kerosene are used extensively in most of the
households. While the percentage of the households using solar water-
heaters was 11%. The energy policy analysis reveals the need for
government intervention to promote solar water-heaters as well as
regarding the unsatisfied heating demand.

KEYWORDS: Jordan; Domestic energy sector; wood, LPG, electric
heater, solar collector.

1. INTRODUCTION

Jordan is a small Arab nation with insufficient pligs of water, oil and gas, and other
natural resources. Figufeshows the number of Population in Jordan durireglast
five year in Jordan. As shown the Population groratie in 2010 is 2.159% while the
GDP is14,190 million JD (M € 14,190),GDP per Capita425 JD (€ 2,425) and the
GDP Growth is 7% annually.

Jordan used privatization proceeds to markedlyatiatu of its public debt-to-
Gross Domestic Product (GDP) ratio. The governreentd subsidy levels for oil and
gas and other consumer and manufactured favonal@@d8 in an effort to control the
budget [1]. The main problems facing Jordan araucied) dependence on foreign
grants, reducing the expanding budget deficitaating investments, and creating jobs.
Jordan is currently exploring nuclear power genenato forestall energy shortfalls

[1].

Jordan is totally dependent on imported cruderadl some petroleum products
(except for some oil shale and natural gas) to deetestic energy demand required
for its socioeconomic development. The energy comgion grew at an average of
14% per year and the energy bill averaged at 13@6axfs national product (GNP) and
consumed most of the foreign exchange earned byoresxpof all Jordanian
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commodities in the last 3 decad€éggure 2 shows the electrical energy Production in
2010 [2].
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Figure 2: The electrical energy Production in 2010

In the field of the natural gas 80% of the Kingdom'’s electricity energy in 201@swv
generated out of the natural gas imported from Eggp the overall capacity of the
electricity Power plants operating on the natued i the kingdom is 1880MW [3].

Figure 3 clarify the local production of crude @ihd natural gas and its
participation in the whole consumed energy in tiieglome during the period 2005-
2010
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Figure 3: Jordan’s production of crude oil and retgas in (2005-2010)

The cost of the imported crude oil was around 18&iilion JD in 2009,
registering a decline of 30% from 2008, and thh&sause of dropping the amounts of
the imported crude oil in 2009 with nearly 4%. 1609, the overall demand for the
primary energy was nearly 7739 million toe showagrowth rate of 5.5% beyond
that 2008. Figure 4 demonstrates the renewableygreemsumption in the Kingdom
during the period 2005-2010 [4].
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Figure 4: renewable energy consumption in (20053201

Figure 5 shows the Percentage ratios of the sédlistabution of final energy
consumption in 2010.
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Figure 5: The sectoral distribution of final enempnsumption.

While figure 6 shows the percentage of sectorakgomption of electricity in
the year 2010.
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Figure 6: The rates of sectoral consumption aftetgty in the year 2010

Jordan imports most of its energy needs. The erissgyge has posed a difficult
challenge for Jordan. Its lack of conventional carcial energy resources places a
burden on the national economy due to the relatikigdh cost of imported oil and the
high energy investment needed for economic andkdevelopment of the country.

Jordan is totally dependent on imported cruderadl some petroleum products
(except for some oil shale and natural gas) to rdestestic energy demand required
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for its socioeconomic development. The energy caomgion grew at an average of
14% per year and the energy bill averaged at 13@tsaxfs national product (GNP) and
consumed most of the foreign exchange earned byoresxpof all Jordanian
commodities in the last 3 decades [2].

Figure 7 shows the distributed energy consumptidhé household sector
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Figure 7: Energy consumption in the householdosect

2. ENERGY CONSUMPTION PROFILE

Electricity production in Jordan is still predomintly based on thermal power plants,
primarily using fuel and gas oil [5]. The tendenty move towards natural gas
utilization is increasing due to the economic andinmental benefits of natural gas
especially that gas networks are becoming incrghsiavailable in Jordan. The
installed capacities for the year 2010 in Jordag #6567 MW [6].
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Figure 8 : Energy in Jordan
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Figure 9 shows the Electrical Energy Consumpticedus Jordan. As shown

41% of energy consumption used by household sector

Figure 9: The Electrical Energy Consumption

2.1 Solar energy

» Photovoltaic application in Jordan
Figure 10 shows the PV application in Jordan ingameatt-peakk\Wp)
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Figure 10 :The PV application in Jordan
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* PV Current Projects in Jordan: Grid connected systen

1. 280 kWp low voltage system is now under constructio
2. 1 MWp system will installed at Muwagqar located atith of Jordan

* Shams Ma'an Power Generation
Shams Ma'an Power Generation PSC plans to consitiugtorld's largest photovoltaic
power plant in Ma'an, in the South of Jordan of MM, which has secured a 2 sq
kilometer tract of land to build a photovoltaic (Psblar energy plant, which will cost
around $400 million that can be expanded to 200amwegs.

Figure 11 shows that the dependence on importedyenéll be reduced by
35% at the end of 2020 as a result of expandingiéwable energy projects(solar,
wind, biofuels..) and utilize domestic resourcdsg¢bale, natural gas..)
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Figure 11: the dependence on imported energy

2.2 Wind Energy [2]

Jordan has rich wind energy resources. Studief®mind potential have been made
for several years and the available wind resounage assessed and based on which a
Wind Atlas has been prepared, which shows thatethgera potential of several
hundreds of Megawatts of wind power installatiamghie country.

There are two operating wind farms in Jordan, oitk & capacity of 320kW
(4X80 kW), established in 1988 in cooperation vatBanish firm and considered as a
pilot project. The other most recent one has aappaf 1.12 MW (5X225 kW),
established in 1996 in cooperation with the GerrfBavernment under a program
called ELDORADO. Both wind farms are fully operatead maintained by CEGCO.

(Another info source indicated there were 4 stations; one in Hofa and another
in Allbrahimia, provide 22000 kW and the other tene still pilot projects, probably
year 2000 - may have been expanded and upgradey lat

Depending on the promising results of those prejetie Ministry of Energy
and Mineral Resources (MEMR) has issued the calpfoposals for the development
of a 75-90 MW wind IPP project, where two proposale received and under
evaluation.
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Wind Energy is also used for water pumping in Jordasing a locally
manufactured mechanical windmill. A long-term widalta collection (wind speed and
direction) and evaluation is being implemented andan. Twelve wind measuring
systems were installed in promising sites.

2.3 Renewable energy Law:

The law was approved in febuary 2010, its aims are:
» Allowing companies for implementing RE project witre participating of the
privet sector
» Electric tariff projects, incentives
» Establishment of RE& EE fundfor supporting reneweadhergy project
» Connection to the grid for renewable energy praject

3. HOUSEHOLD ENERGY SURVEY (DECEMBER 2010)

Most countries pay special attention for providisigtistics on energy due to the
important role of energy in reflecting the situatiof the infrastructure, economic
situation and the level of living standards of &isty. In Jordan, additional special
attention is given due to the shortage of natwsburces, the high cost of energy and
the high population density. All these factors teemneed for comprehensive and high
quality statistics on this field of study.

In spite of the attention for providing statisticddta on household activities
which were found to be the highest energy consurs@tgor, we decided to cover this
sector by conducting a special household energgeguhat provides high quality data
about consumption of energy types, different energpsuming facilities used at
household, and the behavior of this important secto

This is the third study from the serial statistisaldies in Jordan in 2010. And
we hope that the results of this study will conitédbto provide necessary data needed
for developing energy situation in households aising the consumption efficiency .
Finally, we hope that this study will contribute boidge the data gap of energy
statistics and to provide useful data for the nolita users and decision makers.

3.1 The important of the study

Energy has great importance due to its role in céfig the country’s economy, the
people’s welfare and their living standards. Alsoergy data reflects the infrastructure
situation [7].

We was established in Jordan to develop a natiplaal for energy statistics
and to provide data about energy in Jordan in otdking into consideration the
international recommendations of the United Nationshe field of energy and the
special situation of the Jordan [7].

Because of the importance of the household seatdr due to its large
contribution to energy consumption in Jordan. Sgelbusehold energy survey was
demonstrated in Mutah University in December 2@d0provide data on energy
consumption in the household sector and to prodd®& on energy consumption
behavior in the society by type of energy [8].
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This study presents data on various energy hous€hioldicators in Jordan,
and presents statistical data on electricity aherdfiuel consumption for the household
sector, using type of fuel by different activiti¢sooking, baking, conditioning,
lighting, and water heating).

Ministry Of Energy has completed two cycles of s/ for household energy
in the year 2001, 2004 [9], on the other hand, ae consider the December 2010
update survey is the latest update for those pus\sarveys [7-14].

3.2 Household energy prices [9]

One of the important determinants of household @ndemand and fuel mix is the
price of various fuels. It is often difficult to tewate the effect of price in developing
countries where a major part of energy consumptianet by traditional fuels that are
gathered informally with no cash outlays. Noncassts consist mostly of time (e.qg.,
for gathering fuel wood) and hence are opportucuists.

Commercial energy prices are often used as a spoi@dy instrument in
developing countries. Among the most common subsitienergy sources for
households is electricity, with the aim of makirigaccessible even to low income
households. However, in many cases such programesah in effectively subsidizing
higher income people who live in urban areas ane lz@cess to electricity grids. For
the rural and urban poor, connection to the eldttrisupply is often prohibitively
expensive or unavailable, even though the pricgeftricity itself may be low enough
to encourage a switch from other fuels. In gengmlicies that keep energy prices low
lead to growth in latent or potential householdrgpelemand.

3.3 The objectives of the study:

In general, the objectives of the study includefttiewing:

1. To obtain realistic estimates of the energy congdigonpof various kinds in the
domestic sector.

2. Identify consumption patterns prevailing in the dmtic sector.

3. Provide information on opportunities for using reable energy (solar energy).

4. Provide data concerning the characteristics ofdmgls such as building design
and construction and the type of heated and aiditioned spaces.

5. Provide data about the devices used in the domestitor and consumer of
energy.

3.4 Methodology

The household energy survey questionnaire was regiqn accordance with similar
country experience indicators, taking into accainet special situation of Jordan and
with international standards and recommendations th@ most important. The
household energy survey questionnaires were distib among large group of
students from M'utah University. Those students reggnting the various
governorates of Jordan.
It should be noted also that the participants ir tlmobilization of this

form are students at the university stage, whickegaéhe most accurate scientific
results and better than previous studies
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4. RESULTS AND DISCUSSIONS

This paper presents the findings of the househodugy survey that conduct in Mutah
University in December 2010. These results werealdointo four parts. The first part
introduces the results related to energy sourcseinomestic sector during December
2010, while the second part introduces the regeltsted to the facilities used in
conditioning and cooking. The third part presehts tise purposes of energy types in
the different activities in the households. Therfoupresents the household and per
capita consumption of the different energy types.

Jordan's energy is a very difficult challenge bseaof the lack of local
sources of commercial energy and its dependenamport at the time that it needs to
relatively large amounts of energy needed for enba@nd social growth.

In light of this fact and in light of the econormaad social development being
implemented which aims to improve the quality dé Ifor Jordanian citizens, the
demand for energy in Jordan will grow at a higherat up to about 3% per year in
general and about 6% in the consumption of elepwiger in particular.

This situation, in addition to high oil prices iacent frenzy arranged on the
state budget high financial burden that exceeded 905 million and accounted for
about 32% of the gross domestic product in 2008efbthe ministry of energy

These circumstances have forced the Ministry of r@gne take practical
procedure to minimize the impact of this bill onetlmational economy, and these
measures include the following

» The application of an effective national strategyl @lear vision in the energy
sector aimed at providing the necessary energthtooverall development of the
lowest possible cost and reduce the burden ondtienal economy.

e expression of the rationalization of energy congiimnpand raise efficiency in all
economic and social sectors of the most importiements of this strategy

« more efficient use of energy by reducing waste aeducing waste and
improving the techniques without affecting the lsvef living and production,

Consequently tens of millions of hard currency adiyuon the state budget will

be saved as well as reduce the emission of pajlgiases to the environment.

From here it was not necessary that there be aecstiatistical data relating to
all aspects of the above in order to implement shiategy correctly. The best way to
provide such data is the surveys and statisticalies of all economic sectors in the
community. And studying the patterns of energy comstion in the domestic sector
was set aside to meet the special needs of thesgyestatistics.

The demographics characteristic of the Householerdgn Survey are
presented in tables (1to6)

Table (1): The percentage of the houses according their kind

Type of house Midc_ile Norf[h Sou_th Total
Region | Region Region

1 39.19 63.40 71.96 58.18

2 56.50 34.61 26.74 39.28

3 4.31 1.99 1.30 2.54

Total 100 100 100 100
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Table (2): The percentage of the houses according year of building

Type of house Midc_lle Noth Sou_th Total
Region | Region Region
2000-2004 14.55 8.96 7.77 10.43
1995-1999 13.21 13.42 13.41 13.35
1990-1994 13.65 18.33 17.23 16.40
1985-1989 14.20 16.21 15.09 15.17
1980-1984 16.18 12.21 13.11 13.83
1975-1979 8.23 10.53 11.43 10.06
1970-1974 6.75 10.38 11.59 9.57
1965-1969 4.03 4.02 3.97 4.01
1960-1964 2.74 2.01 2.44 2.40
Before 1960 2.38 1.97 1.98 2.11
Not knowing 4.08 1.96 1.98 2.67
Total 100 100 100 100

Table (3): The percentage of the houses according &rea of building

Type of house Middle Norf[h Soqth Total
Region | Region Region
Not knowing 6.19 4.03 2.89 4.37
1-50 3.32 9.97 12.69 8.66
51-100 38.26 41.39 50.69 43.45
101-150 34.13 28.69 22.30 28.37
151-200 13.01 12.04 9.15 11.40
201-250 3.01 2.01 1.52 2.18
Above 250 2.08 1.87 0.76 1.57
Total 100 100 100 100

Table (4): The percentage of the houses according humber of rooms

Type of house Midc_lle Noth Sou_th Total
Region | Region Region

Not knowing 0.07 - - 0.02
1 7.32 8.37 11.41 9.03
2 32.84 36.21 39.85 36.30
3 42.03 38.62 33.74 38.13
4 13.75 13.82 11.91 13.16
5 2.87 1.83 1.84 2.18
6 0.74 0.82 0.93 0.83
7 & above 0.38 0.33 0.32 0.34
Total 100 100 100 100
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Table (5): The percentage of the houses according possession of house
Middle North South
Type of house Region | Region Region Total
1 83.38 74.51 83.38 76.58
2 16.01 23.53 16.01 21.85
3 .61 1.96 .61 1.57
Total 100 100 100 100

Table (6): The percentage of the houses according Monthly rent

Type of house Midgle Norf[h Soqth Total
Region | Region Region

Not knowing 1.03 1.46 3.90 2.13
1-50 11.34 48.54 61.15 40.34
51-100 35.92 38.35 30.01 34.76
101-150 46.69 7.65 3.90 19.41
150 and above 5.02 4.01 1.04 3.36
Total 100 100 100 100

The most important results and statistical indicatos

A- Results pertaining to consumption:

1.

Consumption of the domestic sector were 21% (2DDdistry of energy), and
23% (2010, current survey) of the total energy aomgion of the Kingdom,
respectively.

Consumption of the domestic sector of diesel ctute 13%(2004, Ministry
of energy), 14%(2010, current survey) of the totahsumption of the
Kingdom of diesel and 22%(2004, Ministry of energ2%%(2010, current
survey) of the total consumption of the domesgictar of the different types
of energy respectively.

Consumption of the domestic sector of kerosene titotes 95%(2004,
Ministry of energy), 96%(2010, current survey) loé total consumption of the
Kingdom of kerosene and 22%(2004, Ministry of eggrg4%(2010, current
survey) of the total sector consumption of différelypes of energy
respectively.

Consumption of the domestic sector of liquefiedurat gas represents more
than 92% (2004, Ministry of energy), 94%(2010, eatrsurvey)of the total
consumption of the Kingdom of liquefied gas. arfdch represent 31%(2004,
Ministry of energy), 33%(2010, current survey) loé total consumption of the
domestic sector of the different types of energpeetively.

Consumption of the domestic sector of the elegiower about 35% (2004,
Ministry of energy), 45%(2010, current survey) loé total consumption of the
Kingdom of electricity and 24%(2004, Ministry ofengy), 30%(2010, current
survey) of the total consumption of the domesgictar of the different types
of energy respectively.
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The rates of use of different types of energy
Tables 7-18 show the most result from householdesur

Table 7: Average household consumption of kerosene
according to type of use

2004 2010
Water heating 2.13 2.2
Cooking 0.91 0.91
lighting 0.65 0.62
Heating system | 76.79 74
Table 8: Average household consumption of LPG accding to type of use
2004 2010
Heating system | 64.82 70
Cooking 100 100
Water heating 20.3 25
Table 9: Number of flat plate collectors
2004 2010
2 4.77 4
3 53.18 50
4 26.82 24
5 0.23 0.15
Table 10: Most problem of solar collectors
2004 | 2010
Freezing 12.05 | 12
Fracture 22.72 | 22
corrosion 7.05 7
Table 11: Type of insulation material
2004 2010
Polystyrene 52.61 50
Rock wall 15.22 17
air 29.13 40
Table 12: Insulation of ceiling
2004 2010
Asphalt 10.28 8
Ground Floor Tiles 33.2 31
Cement Slope Pour 49.85 52
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Table 13 : Average Household Consumption of Elecirity

2004 2010
heating 2.74 2
condition 100 100
cooking 9.88 8
Lighting 100 100
Heating water 23.12 20
washing 98.43 98

Table 14: The percentage of the houses according ltteating Facility

Type of house Midc_lle Noth Sou_th Total
Region | Region Region

Not knowing - - - -

1 9.63 9.69 9.62 9.65

2 20.34 20.40 21.01 20.58

3 ) . : :

4 21 27 .25 24

5 1.24 1.30 1.28 1.27

11 50.96 51.02 49.83 50.60

12 17.62 17.32 18.01 17.65

Total 100 100 100 100

Table 15: The percentage of the houses that usedr&sene

Type of house Midc_lle Noth Sou_th Total
Region | Region Region

Yes 14.60 20.05 9.60 14.75

no 85.40 79.95 90.40 85.25

Total 100 100 100 100

Table 16: The percentage of the houses accordingtype of heating system

Type of house Midc_lle Noth Sou_th Total
Region | Region Region

Heating facility| 14.60 20.05 9.60 14.75
Diesel heaters 3.6 13.96 6.92 8.16
Central heating| 10.25 5.47 2.47 6.06
others 0.75 0.62 0.21 .53
Heating water 6.89 3.87 2.15 4.30
Heating boiler 5.96 2.58 1.29 3.28
Diesel boiler 0.93 1.29 0.86 1.03
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Table 17: The percentage of the houses that usedileo heating system

Type of house Midc_lle Noth Sou_th Total
Region | Region Region

Yes 10.25 5.47 2.47 6.06

no 4.35 14.58 7.13 8.69

Table 18: The percentage of the houses according teating system

Tvoe of house Middle North South Total
yp Region | Region | Region
Traditional  heating
system 32.59 45.63 52.69 43.64
Modern — heating g7 4, 5437 | 47.31 56.36
system
Total 100 100 100 100
Diesel:

Figure 12 show the fuel consumption (thouseamnd) in last five yeas in the kingdom.
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Figure 12: the fuel consumption (thousaoads) in last five years.

As shown in figure 12, the growth rates of fuel mption of gasoline,
diesel, and kerosene in last five years are 17%, B2, respectively.
It should be mention that:
» The percentage of users of diesel in the domestitosin the Kingdom about
14%, in 2004(Ministry of energy), 15.54% in 201Q¢emt survey),
respectively.



760 Mohammed Awwad Al-Dabbas

* The percentage of homes that use central heatittgeiKingdom about 9% in
2004 (Ministry of energy), 10% in 2010(current syfyeespectively.

 The percentage of homes that use diesel for heatatgr in the Kingdom
about 5% in 2004(Ministry of energy), and 5.55%2@10(current survey),
respectively.

4.1 Kerosene:

The percentage of homes that use kerosene fonggairposes in the domestic sector
in the Kingdom about 77% in 2004(Ministry of enexggnd 75% in 2010(current
survey), respectively.

4.2 LPG:

The findings of the survey indicate that the averagusehold liquefied petroleum gas

consumption in Jordan during December 2010 was@?pek personThe percentage

of users of LPG in the domestic sector in the Korgdabout 99.9% in 2004(Ministry

of energy), and 99.2% in 2010(current survey), éespely.

* The percentage of homes that use LPG for heatirngppas in the Kingdom about
65% in 2004(Ministry of energy), and 60% in 2010(eat survey), respectively.

» The percentage of homes that use LPG for heatingrvia the Kingdom about
20% in 2004(Ministry of energy), and 40% in 2010@(ent survey), respectively.

4.3 Gasoline Consumption:

Figure 13 shows the natural gas consumption in #ongduring the last six years in
MBtu
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1,500,000,000 /
1,000,000,000

500,000,000 /

——4
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Naturalgas consumption

o
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Figure 13: Natural gas consumption (MBtu)

4.3 Electric power:

* The percentage of users of electric power in theneltic sector in the
Kingdom about 99.96% in 2004(Ministry of energy)deB9% in 2010(current
survey), respectively.
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* The percentage of homes that use electricity fatihg water in the Kingdom
about 23% in 2004(Ministry of energy), and 45% i@l@(current survey),
respectively.

* The percentage of homes that use electric-coneittofor cooling purposes in

the Kingdom about 4% in 2004(Ministry of energyda’5% in 2010(current
survey), respectively.

4.4 Solar collectors:

The percentage of homes that use solar heaterstually in the Kingdom
about 16% in 2004(Ministry of energy), and 11% @1Q(current survey),
respectively.

* The percentage of homes that have solar heatemthathworking or not
working about 19% in 2004(Ministry of energy), ahf% in 2010(current
survey), respectively.

* The most important reasons that prevent the iasi@tl of solar heaters in the

housing due to high price, where the percentagehezhabout 38% in the

Kingdom in 2004(Ministry of energy), and 35% in 2Qdurrent survey),
respectively.

Figure 14: the rate of using solar collectors

4.5 Wood Consumption:

The data of the survey show that the average holge@od consumption in Jordan
during December 2010 was 25% for heating purpaseX)iO(current survey) in the
east of Amman, south and north of the kingdom.

The rationalization of energy consumption Indicatdhat relate to the
rationalization of energy consumption:
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» The percentage of dwellings that have knowledgthefmeans of rationalization
about 90% in the Kingdom in 2004(Ministry of enexggnd 94% in 2010(current
survey), respectively.

* The percentage of homes that use thermal insul&torsolate the walls of the
house about 10% in 2004(Ministry of energy), anébolid 2010(current survey),
respectively.

» Polystyrene is much used in thermal insulationrtran areas where the percentage
reached about 57% in 2004(Ministry of energy), &88#o in 2010(current survey),
respectively.

*» The percentage of insolated surface houses about #4the Kingdom in
2004(Ministry of energy), and 52% in 2010(curramvey), respectively.

» Cement Slope pouring is the most important meatisotate the roof of the house
in the Kingdom where the rate was about 50% in Q@dd4stry of energy), and
54% in 2010(current survey), respectively.

* The most important methods used in the rationatimadf consumption of electric
energy are extinguishing the lamps during the mhtiughting, as well as turn off
lights in empty rooms where the rate was in the gdom about 34% in
2004(Ministry of energy), and 65% in 2010(curramvey), respectively.

4.6 Energy Sources:
Energy Consumption Facilities

35% of households in Jordan have used conditiofaedities in December 2010.
Also, the results of the survey indicate that 40Bfi@useholds in Jordan have used
heating facilities.

Energy Uses:

The data show that 99% of households in Jordanndepa LPG as a main fuel for
preparing food (cooking) in December 2010.

The findings of the survey indicate that 35% of $eholds in Jordan condition
their houses in December 2010, and 100% of houdeli@pend on electricity as main
fuel for household conditioning.

Also, the results showed that 35% of the househdégiend on electricity as
main source for heating, 100% of households inalodepend on electricity as a main
source for lighting in December 2010.

5. CONCLUSIONS

The results of the survey indicate that 99.9 % afideholds in the Jordanian were
connected to the public electricity network in 20Hdom the results, the average
household consumes 350 KWh of electricity monthly.

Most (35%) households depend on kerosene or gasrbdar warmth in the
winter, while 35% depend on wood for warm in thentei. And only 40% have a
central heating system
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Around 96% of the households own a TV while 90% awsatellite receiver,

the data of the survey show that 11% of houselinldsrdan are utilizing solar energy
by using solar energy heaters in December 2010.

wN P

© ~N

10.

11.
12.

13.

1. Jordan has limited energy resources such as di sleposits, tar sands, a
small hydropower potential, a few low geothermalrses and biogas. With
exception of natural gas, solar and wind energydalis endowment of
energy is modest.

2. Most of Jordan’s known energy reserves, such astaile, heavy oil, tar
sands, are not of high quality. In addition, thekploration, development
and utilization are rather difficult and currentigt economically feasible.

3. The share of renewable energy in the total prineargrgy consumption is
around 2%. The strategy calls for increasing thikzation of renewable
energy as it is environmentally beneficial.

4. Natural gas is being used for power generation

6. REFERENCES:

http://www.economywatch.com/economic-statisticsfdoy/Jordan/
http://webfea-lb.fea.aub.edu.lb/fea/research/eriiifREiatus%200f%20Jordan%25
Annul Report, 2011, Ministry of Energy and MineRésources, Amman, Jordan
NERC (National Energy Research Center) web site.
http://www.indexmundi.com/jordan/population_growthate.html

Sami Karaki, Farid Chaaban, Riad Chedid, and ToMfezher,” Electric Energy
Access in Jordan, Lebanon and Syria”, Draft Papepdted for “Energy Access
II” Working Group Global Network on Energy for Sastable Development
http://webfealb.fea.aub.edu.lb/fea/research/erg/mdrgy%20Access%20Paper
AUB.pdf

N. Ghaddar, T. Mezher, R. Chedid, M. Fadel, andMBukalled “Renewable
Energy Technology” Working Group Global Network Bnergy for sustainable
Development 1250001-5 RETs Theme Final Report oneRable Energies
Technologies Contribution and Barriers to Povertieviation in Jordan, Syria,
and Lebanon
http://gnesd.org/Downloadables/RETS/ERG%20RETs%2a0%20version.pdf
http://www.pcbs.org/cgi-sys/suspendedpage.cgi

Ministry of Energy and Mineral Resources, 2004, s&hold energy demand in
Jordan in 2004".

R. Aburas “Energy conservation policies in Jordan , EnergycRpoMolume 17,
Issue 6 December 1989, Pages 591-598

Oleg Dzioubinski, Ralph Chipman, “Trends in Congtion and Production:
Household Energy Consumption”, April 1999, Unitedtins, ST/ESA/1999/DP.
6, DESA Discussion Paper No. 6
http://www.un.org/esa/sustdev/publications/esa99qui{i6

Annual Report on Environmental Statistics, 2010,p&rément of Statistics,
Amman, Jordan

“Jordan Agenda 21" Towards Sustainable DevelopméNDP, Jordan , 2000




764 Mohammed Awwad Al-Dabbas

4

2010 J9¥) sils Gy (2 ABUal) INlgin) e
bl dge daaa [ giSall: alas)
A Gy . Age daaly AalCual) daaigl) and . Auaigl) 48

Slo sadinall L) Clisise g iy Aag o)) 3 ALY Al e %23 i) g Uadl) ellgig
lmilitl Tpdas Ailiia el cia Alyid) Al  Dlginl e il e Sall cilubdl o We 43Ul
Al el aladiul s 33y (e pe)ll e

sl it iy 20042001 ple & d8lall Dl g lhaill oDy mue ehaly Zilall sy, culd
eos &0 Al el A Akl s gl Guass 2010 Jsf ol & gl g Al
0 dsp)Y) caliladll (e uilaia Jagla ()5t (pAlly 4350 drala didla o asall 3l

hel A 51 dxalal) dlayall 8 Ak an 5Ll oy Aied 8 Ll ol 5LV jaan Gl
0 &bl luhall (o Juadly 3ol dpale il

om0 53l s 3eSl ladleJlsall g5l Sles ccadall ellging 5l g Uadll o) duball <yl
Jsmmalliual) A8l axdins Jliall (e %11 o ddyall coylisl Gl LUl (g alalial e Jsaall
aal€duall AU oot aans gl desSall Jaml daladl ol 3 LaY) Ll bl e
A e Q) O Jlal)



