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Abstract: Energy is the most crucial component in all aspects of Jordan’s life and residential sector is no
exception. The problem of energy in Jordan has been described as a ‘chronic’ one. ‘Energy Security’ constitutes
the major challenge for sustainable development of the Kingdom of Jordan. This has led the Ministry of Energy
and Mineral Resources to integrate a comprehensive energy master plan, approved by the Council of Ministers
in 2004, for developing the energy sector by 2029. GHG emissions produced by housing stock in Jordan are
anticipated to increase by 59% by 2019 based on 2009 levels. In this spirit, this paper discusses these issues
highlighting low-middle income apartments in urban Amman. These households constitute 74% of the total urban
households in the economic hub of the capital Amman. Accordingly, this research investigates the extent to which
urban low-middle income apartments in Amman are affected by Jordan's energy crisis. Six semi-structured
interviews were conducted with related stakeholders in Jordan and massive bespoke statistically tabulated data
was analyzed for three periods of time namely, 2006, 2008 and 2010 throughout two pilot studies in order to
inform that investigation. Results show that low and middle income households form almost 87% of total
households use kerosene as the main resource of heating inside their apartments in urban Amman. Further,
approximately 86% of the total expenditures on kerosene in urban Amman were consumed by low and middle
income households.

Moreover, findings show that most dominant construction materials for those apartments are made of cement
blocks with high U-values leading to high energy consumption. The paper concludes with calling for thrift
retrofit measures for existing low-middle income apartments to alleviate fuel poverty and enhance human
thermal comfort.
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1. Introduction

Energy is the most crucial component in all aspects of Jordan’s life - as a developing country - and the
residential sector is no exception. Alkurdi et al., [1] have stressed this issue, describing energy in Jordan as a
‘chronic’ problem. Jordan’s sustainable development is being faced by ‘energy security’ as a major challenge.
This, for example, has led Ministry of Energy and Mineral Resources (MEMR) to develop and integrate a
comprehensive master plan for energy as a prospective duty for developing energy by 2029, which have been
already approved by council of ministers in 2004 [2]. The ever escalating trend of fuel prices has negatively
affected vulnerable groups in the society, namely low-income groups [3]. Middle-income group in Jordan
represents a reformist power that sustains stabilization - economically and politically - in Jordanian society [4,5].
Furthermore, most households still heat their houses using traditional devices such as: portable un-vented
kerosene and LPG stoves in addition to fixed vented heaters [6]. Moreover, 61% of energy consumed by
residential stock in Jordan is used for heating spaces [6,7], implying that the dominant thermal load in domestic
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stock in Jordan is heating. Accordingly, GHG emissions produced by housing stock in Jordan are anticipated to
rise by 59% by 2019 based on 2009 levels [8]. Hence, this paper discusses these energy issues in Jordan as
applied to low-middle income apartments in urban Amman.

2. Literature Review

2.1. Jordan

Jordan is an “upper-middle income country” [9], located in the Northern side of Arabian Peninsula [10] with
an area of 89,318 km®. Around 78.4% of the country is semi-desert (Badia), yet weather in Jordan is
predominately a Mediterranean type characterised by cool wet winter and hot dry summer [2]. The Kingdom has
3 regions, and the capital Amman is located within the Central one [10,11]. The estimated population is
6,530.000, excluding Syrian refugees, with Amman housing the highest of 38.7% out of the total 12
governorates [11]. Jordan is a highly urban country [2] with 82.6% and 17.4% are percentages of population in
urban and rural areas, respectively based on statistics 2013 [11].

2.2. Construction Industry in Jordan

A large amount of Kingdom’s financial resources has been invested in construction industry, erecting banks,
schools, hotels and houses, just to name a few [12]. This industry accounts for 15% and 10% of Jordan’s GDP
and labour force, respectively, increasingly cooperating with global partners. Johansson et al., [12] proceed to
dispute that this trend is anticipated to surge due to the expected population growth and inevitable demand on
houses. For example, the government’s report figured out that about 32 X 10° housing units are demanded yearly
in Jordan, divided between the need for constructing new ones as well as for upgrading existing units [2].
Furthermore, significant figures of licensed construction areas of 1, 2.14 and 1.78 million m? in the periods of
2000, 2007 and 2008, respectively are attributed mainly to domestic buildings (see Fig. 1 below), with most
constructions recent years have taken place in Amman [12], the economic hub of Jordan [14]. Moreover, The
Report of Jordan Poverty Reduction Strategy has figured out that 73% of housing stock in Jordan is apartments,
constituting more than 80% of building stock in Jordanian cities [2].

However, large number of dwellings in Jordan experience significant energy losses. Energy efficiency
would be improved substantially if such losses are reduced [8]. For example, building stock constructed in the
last decades in Jordan is disputed to be ‘not well adapted to the climate’, which means that more energy is
consumed for cooling and heating [12]. Hence, this evokes energy issues related to housing sector in Jordan with
highlighting existing housing stock in Jordan, especially the capital Amman. Accordingly the next section will
discuss further energy in Jordan.

Fig. 1: A view over part of central Amman from the West of the urban core
Source: [13],P. 4

2.3. Energy in Jordan

Energy is needed in huge amounts for achieving socio-economic development, which have been negatively
affected by the general situation of the surrounded area in recent times. For instance, the situation in Irag has
inverted the equation of oil supplement to Jordan. The crude oil that used to be supplied by Irag at competitive
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prices has been axed [15]. Moreover, Jordan is mainly dependent on imported energy [2,15], as it imports energy
from neighbouring countries at a rate of 95%, and the residential sector accounted for 18% and 30% of energy
consumption for the years 1999 and 2009, respectively [16]. These figures are subject to increase unless cost-
effective energy techniques are applied [16].

Accordingly, this has forced Jordan to look for substitutions for supplying crude oil, but at international
prices [15]. Subsequently, and in order to reflect this action, the government has cut fuel subsidies 6 times
through the period of April 2002-April 2006, to end up with complete removal of these subsidies in February
2008 [8].

Moreover, in a report issued by MEMR [17], it was figured out that electrical consumption in the household
sector in Jordan in 2010 has increased by 5% just within four years, reaching a rate of 41%, when compared to
other service sectors. Relatively, Al-Ghandoor et al., [8] have stressed the urgency of applying robust energy
conservation measures, as electricity and fuel demands are estimated to jump by almost 100% and 23%,
respectively by 2019, which would imply consequently a rise of GHG emissions produced by housing stock in
Jordan by 59% for the same period of time. Rather, Alkurdi et al., [1] have called to study the quality of and
accessibility to energy supplied to households in Jordan to correlate them to fuel poverty.

Yet, the applications of renewable energy techniques in Jordan are as few as less than 2% of the total energy
mix [18]. Accordingly, it could be deduced that existing domestic stock in Jordan is affected by energy crisis and
deserves paying a lot of critical attention and investigation.

2.4. Living Standards in Jordan

In a report published by Ministry of Planning and International Cooperation/Jordan in collaboration with
Department of Statistics/Jordan, United Nations Development Programme (UNDP) and Economic and Social
Commission for Western Asia (ESCWA) in 2012, a ‘Living Standard Index(LSI)’ has been designed to assess
living standard of households in Jordan depending on ‘Multi-Dimensional Poverty Index (MPI)’. It has been
developed by UNDP in collaboration with University of Oxford, as this Index has started to replace ‘Human
Poverty Index (HPI)’ in reports of Human Development since 2010 [14]. It has followed the same methodology
of precedent Arabic countries’ experiences (e.g. Lebanon, Iraq and Syria) in this regard. This Jordanian Index
has measured —comparatively— the development of living standards in the Kingdom at the scale of its 12
governorates, in-between the period of: 2002-2010, depending on the two of: Household Expenditures and
Income Surveys for those two years [14].

The index has included three fields, namely: Education, Housing and Economic Status of the household.
Every field has indicators that on their parts each has a threshold, as unavailability of it means a ‘deprivation’
status. This paper will discuss the latter two fields. The first field of ‘Housing’ has three indicators, namely:
Main Resource of Heating, Individual’s share of rooms and Individual’s share of house’s area. ‘Kerosene or
Diesel’ was the threshold of the first indicator which has both a financial and economic importance as being
correlated highly to household’s income and its ability to purchase fuel needed for heating the house [14].
Relatively, Nehmeh [14] goes further to pinpoint a surge of 2% in deprivation rate under the indicator of Heating
through those eight years. Accordingly, it could be implied that heating is a very crucial aspect to be considered
in Jordan in general, especially in Amman, which is — according to Johansson et al., [12] - characterised by fairly
cold climate in winters with an average temperature of 8.1°C in January. Furthermore, setting ‘kerosene’ as one
of housing thresholds may highlights its vital role as the simplest needed resource of heating for majority of
Jordanian households.

The second field of ‘Household’s Economic Status’ also has three indicators, namely: the average household
expenditures, possession of assets and dependency ratio. Percentage of - economically - deprived households in
Amman has surged also by 3.6%, compared to the only 1.2% rise of the Kingdom’s national average, through
the same period [14].
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In the light of the aforementioned correlations, Nehmeh [14] proceeds to state that the rise in percentages of
deprivation of the two indicators: Heating and Average Expenditures would indicate to an ‘economically
regressive performance’, [14].

Eventually - by analysing living standards according to this standard — Nehmeh [14] has suggested three
living standards for the Jordanian society. First two are: low-living standard, that involves deprived individuals
and households (living below the deprivation threshold) and middle-living standard. Third one is: high-living
standard, involving individuals and households of the best status [14]. Yet, based on data derived from
Department of Statistics in Jordan (DoS) and for the sake of socio-economic aims of this research, the society
would be divided into four groups, namely: Below Poverty, Below-Middle, Middle and Affluent Groups. The first
two classes would form low-income group.

Hence, in the light of the aforementioned discussions, this paper aims to define vulnerable households in
urban apartments of Amman and investigate the extent to which they are affected by energy crisis in Jordan.

3. Methodology

Two pilot studies have been conducted in Jordan in order to further investigate the effects of energy crisis on
households in the capital Amman. The first pilot study was conducted in Jordan during December 2013-
February 2014, while the second one occurred during the period August — November 2014. These studies
indicated different problems in residential sector in Jordan, regarding sustainability wise. Both quantitative and
gualitative techniques were used by conducting literature review and semi-structured interviews. Six related
stakeholders were interviewed, different data, maps, sketches and related documents were collected, as well as a
related workshop was attended. Furthermore, multiple ministries and institutions were visited in order to
interview the six stakeholders.

The first pilot study has involved interviewing a principal of a housing company who addressed many
energy problems related to housing stock in Jordan. Furthermore, a workshop titled: ‘The Optimum Use and
Installation of Solar Panels and Thermal Insulation Materials in Residential Buildings’ which was held in
Amman in 23/01/2014 was also attended. Numerous related stakeholders gathered to discuss energy crisis in
Jordan and its reflection on housing. This study worked as a scoping technique which tried to find out the
relationship between energy crisis and housing sector in Jordan. Hence, it has concluded with common problems
that should be focused on, which informed topics to be investigated further through the second pilot study.
Accordingly, the latter has included interviewing focus group of stakeholders at: Housing and Urban
Development Corporation, Greater Amman Municipality, Ministry of Energy and Mineral Resources, Economic
& Social Council, Ministry of Environment, Ministry of Social Development, Ministry of Planning and
International Cooperation, Department of Statistics and Ministry of Public Works. Further, a robustly bespoken -
statistically tabulated - data was interrogated through these interviews from DoS for a time series of three years,
namely 2006, 2008 and 2010 [19-21].

4. Results and Discussions

The First pilot study has stressed many energy problems related to residential sector in Jordan. For example,
the principal has highlighted the lack of robust thermal insulation in that sector. Also he suggested replacing
conventional Aluminium frames of windows in houses with PVC ones to improve thermal performance.
Relatively, participants in the workshop have also discussed many sustainable issues related to houses such as:
the importance of using sustainable materials through suggesting incentives to encourage stakeholders on
adopting it, installation of energy measurement and monitoring devices inside houses and the viability of using
solar panels. The debate also highlighted the problem of high amount of electricity bills and pinpointed the
urgency of equipping envelopes of dwellings with thermal insulations to save households on energy bills. Hence,
it could be concluded the high importance of proper thermal insulations towards better thermal performance of
Jordanian houses.
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Accordingly; the second pilot study targeted focus groups of stakeholders to further investigate findings
from the first one. Furthermore, it was intended to find out the most vulnerable households affected by the
energy crisis. Aforementioned issues have been discussed with those stakeholders to result with different
arguments such as: the need for robust insulation in dwellings, the reliance of low-income people on cheap fuels
due to high fuel prices, appreciation of the retrofit concept once it proofed its effectiveness and viability and the
importance of thermal comfort for people.

Furthermore, it was found as very informative to interrogate related statistical data from DoS - as an
interesting package of indicators could be inferred and explored - and eventually, would inform the research
guestion. As a result, three crucial findings were found of noticeable importance for defining vulnerable classes
in the society under energy crisis. Firstly, low-middle income households in urban Amman found to constitute a
high of 74% out of total households there (see Fig. 2 below).

Secondly, the main resource of heating used within each class of the society over years: 2006, 2008 and
2010 was compared. On average, it could be inferred that kerosene/diesel and LPG based heating devices are the
dominant types used by low-middle income households over the four years, forming 86.6% of total households
that use kerosene as main resource of heating inside their apartments in urban Amman (see Fig. 3 below). This
also has been reflected on percentage distribution of expenditures on kerosene in the capital, where low-middle
income households consumed approximately 82, 84 and 86% of this fuel through the years: 2006, 2008 and
2010, respectively (see Fig. 4 below). These sequent figures may indicate the increasing reliance on using
kerosene as a main resource for heating. This should be read in the light of deprivation’s threshold and the
correlation between kerosene and income that was discussed above in section 2.4. Accordingly, it could be
deduced that low-middle income households are vulnerable groups within the Jordanian society.

ir Conditioner
Wood/Coal/Olive Leftovers

B.8%

N
8
Nurnber of Househelds
45.3%

33.2%

Percentage of Households

"
0.8%
15.8%
g
3 574
a
A
i 2024
g
. s
124%
2%
6%
6.2%
|

.7 (Bel 813.7-<1627.4 1627.4-<32548  >=3254.8 Total 0-<g197
ppppp y) (Below Middle  {Middle Class)  (Affluent Class) - -7
nnnnn

Annual Per Capita Expenditure Groups (JD) /2010 Annual Per Capita Expenditure Groups (1D}/2010

Fig. 2: Percentage Distribution and number Fig. 3: Percentage Distribution of Households by Main
of Households in Urban Amman /2010 Resource of Heating Used in the Residence/2010
Source: Researcher, 2014 based on [21] Source: Researcher, 2014 based on [21]

Thirdly, the most dominant construction material for external walls of low-middle income apartments found
as cement bricks (concrete hollow blocks) — see Fig. 5 below. This is also reflected on the total average which
figures out cement bricks as the commanding material used for erecting dwellings at the scale of urban Amman
by 45.5%. Jaber [22] has stated that only 5% of domestic sector in Jordan are wall insulated. According to Al
Momani and Ali [23], an apartment’s envelope of brick and plaster — in Jordan - has a thermal transmittance (U-
value) of 2.25 W/m?K, with thermal conductance of 0.90 and 1.20 W/mK for brick and plaster, respectively.
Hence, it could be disputed that U-values of the external walls extremely exceed the recommended design ones
between around 0.50 and 0.70 W/m?K. The latter range - as suggested by Ouahrani [24] — was found as the
optimum U-values required for apartments’ roofs and walls in Amman. This parameter is claimed to -
significantly - affect heating and cooling loads and eventually, thermal comfort of occupiers [24].
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5. Conclusion and Recommendations

This paper has discussed energy crisis in Jordan and investigated its reflection on the vulnerable classes of
the society, which were found as: low and middle income groups. The ever escalating fuel prices in the Kingdom
has negatively affected them, as percentage of economically deprived households in the capital has surged
around three times the Kingdom’s national average’s rise through eight years. Furthermore, Jordan’s import
rate of energy from neighbouring countries is extremely high and around one third of it was consumed by
domestic stock in 2009. These figures are subject to jump further unless cost-effective energy techniques
are applied to residential sector in the Kingdom. Furthermore, significant energy losses are experienced by
large number of dwellings in Jordan and the performance of building stock constructed in the last decades is
described as unadaptable.

Two pilot studies were conducted in Jordan to further investigate the problem. Those involved conducting
interviews, attending a workshop and collecting bespoke statistical data. Findings showed that low and middle
income households constitute around 74% of the total urban households in the capital Amman. These groups
also found forming almost 87% of total households that use kerosene as main resource of heating inside their
apartments. Moreover, approximately 86% of the total expenditures on kerosene in the capital were consumed
by those vulnerable households through 2010. Results also displayed that most dominant construction material
for low-middle income apartments’ envelopes is made of concrete hollow blocks with high U-value leading to
high energy consumption.

To conclude, given the aforementioned discussions, it could be claimed that energy crisis in Jordan is crucial
and affected low-middle income apartments in the capital Amman. Accordingly, this research calls for thrift
retrofit measures for those apartments to alleviate fuel poverty and enhance human thermal comfort. Eventually,
this is envisaged to contribute to reducing GHG emissions in Jordan.
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