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Abstract: Many developing countries subsidise energy (petroleum fuel products, natural gas and
electricity), which was reflected in an extra pressure on the national budget, and this will support
inefficient use of energy. In this study, the effects of electrical energy subsidies on the total electrical
energy consumption in the residential sector were examined. Data on more than 260,000 Jordanian
ordinary customers were collected, and the energy consumption of more than 1000 energy-extra
subsidised Irbid District Electricity Distribution Company (IDECO) staff members was recorded over
a 2-year period (2017 and 2018). These two groups were compared to examine the consequences of
subsidising energy on the energy consumption and the consumption behaviour in the residential
sector. The analysis revealed that ordinary householders consume around 296 kWh/month, while for
the subsidised group 615 kWh/month was noted. Energy consumption increased during the summer
and winter months, especially in the subsidised group, due to the heavy reliance on mechanical
systems for cooling and heating. Electricity full price (without any subsidies) can be a very effective
way to control the demand profile. It can be structured to encourage customers (generally those
that have significant electricity demand) to reduce their total usage as well as peak demand (thus
reducing the pressure on the grid and the power plant) by charging them full electricity prices.

Keywords: electrical subsidy; tariff price; Jordan energy consumption; electrical energy efficiency;
consumers’ behaviour

1. Introduction

The International Energy Agency (IEA) reported in its 2018 annual report that global
energy consumption rose at almost twice the average rate of growth since 2010. This
increase was driven by a strong global economy following the financial crisis, as well as
improvements in living standards in some areas that resulted in higher energy demand
for heating and cooling. According to the IEA, the higher energy demand in 2018 caused
global energy-related CO2 emissions to rise by 1.7% to a record high of 33.1 Giga-ton (Gt)
CO2. Although emissions from all fossil fuels increased, the power sector was responsible
for about two-thirds of the emissions growth. In recent years, the annual rate of growth
in global primary energy intensity has been decreasing (from a high of almost 3% in 2015
to 1.9% in 2017), mainly due to the growth in renewable energy sources. In 2018 global
electricity demand rose by 4%, nearly doubling total energy demand, and at the fastest rate
since 2010. Most of the increase in demand was met by renewables and nuclear power, but
there was also a significant increase in generation from coal and gas-fired power plants,
which led to a 2.5% increase in CO2 emissions [1].
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1.1. Energy Situation in Jordan

Jordan has two main challenges concerning its energy situation: the increasing energy
demand and the very limited domestic fossil fuel energy resources to fulfill this demand.
Jordan meets almost all of its energy essentials by importing oil and gas from the neighbor-
ing countries. Its energy sector faces increasing global oil and gas prices, increased domestic
demand, and a fluctuating regional political situation that will affect the stability of the
country’s reliance on energy imports, which drain nearly one-fifth of its Gross Domestic
Product (GDP). With few fossil fuel natural resources (oil, gas and coal) Jordan has had
to rely on foreign energy sources. More than 92% of energy resources were imported in
2018 in order to minimize its high energy bill, and so Jordan has invested seriously in local
energy sources such as shale oil and renewable energy [2].

Jordan, shown on the world map in Figure 1, is located in the Middle East surrounded
by Syria, Iraq, Saudi Arabia, Israel and the West Bank, and has suffered several mass
influxes of refugees in the past decades; these millions of refugees consume nearly one-fifth
of its GDP. Jordan meets almost all of its electricity requirements by importing gas. Its
energy sector faces increasing worldwide gas prices as well as growing domestic demand,
which creates huge challenges to its energy sector.
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Jordan’s electricity sector is dominated by three distribution companies as shown in
Figure 2: the Jordan Electric Power Company (JEPCO), the Electricity Distribution Company
(EDCO), and the Irbid District Electricity Distribution Company (IDECO). JEPCO, a private
company, holds a concession agreement to serve the middle areas of Jordan. EDCO,
established in 1999 after the restructuring of the Jordan Engineers Association (JEA), is
responsible for distributing electricity in the southern and eastern regions of the country.
IDECO distributes electricity in the northern parts of Jordan. IDECO was privatised and
licensed in 2008 when the government sold its 55.4% share but returned to the government
ownership in 2011. The current energy mix in Jordan results in 675 g CO2e/kWh emissions
on average.
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The National Electric Power Company (NEPCO), a wholly governmental company,
is responsible for the operation of all electricity transmission networks as well as bulk
supply and system operation. Meanwhile, the Central Electricity Generating Company
(CEGCO) and the Samra Electric Power Generation Company (SEPGCo) operate in the
generation sector [4].

IDECO was established in 1957. It started the operations in the generation, transmis-
sion and distribution of electrical power to the entire concession area, which includes the
governorates of Irbid, Mafraq Jerash, and Ajloun, with parts of Balqa Governorate added
in 1961. Their services cover about 23,000 km2 of the Kingdom.

Since 1961, the company has witnessed a remarkable development in terms of the size
of its coverage area and the number of towns and villages under their prerogative. At the
end of 2017 it served 326 towns and villages as well as 1034 rural residential communities.
As the company stopped electricity generation at the end of 1997, its work is presently lim-
ited to the transmission and distribution of electric power within the concession area, where
electricity imported from the National Grid of the National Electricity Company is needed.
In 2017 the company served 521,339 customers across all sectors (residential, commercial,
industrial, etc.) who collectively consumed 3,051,060,515 kWh of energy. The IDECO has
more than 1000 employees and they receive 80% discounts on their total electricity bills
(subsidised electricity) for the rest of their lives as an incentive from the company.

1.2. Energy Subsidy

Through social policies and economic arguments the government continues to encour-
age these energy subsidies, as this ensures access to fuel and electricity for the poorest
citizens. The governmental energy subsidies also aim to improve the local economy by
encouraging manufacturing and diversification in order to create new jobs. In addition,
subsidies are intended to constrain inflation, avoid price variations in global markets, and
manage macroeconomic development.
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However, energy subsidies are costly and are an unsustainable approach to achieve
their socioeconomic purposes. The International Monetary Fund indicates that energy
subsidies comprise a significant portion of the government budget, crowding out significant
public sectors such as education, health and infrastructure.

Energy subsidies are also an obstacle for the development of renewable energies and
the investment in energy-efficient technologies [5].

In fact, various researchers found that energy subsidies increase energy consumption,
which is reflected in extra pressure on the national budget in non-oil producing countries
and further Greenhouse Gas (GHG) emissions. For these reasons, energy subsidies reform
is needed.

Governments market energy subsidies as a tool for fighting poverty. A study adopted
the Auto Regressive Distributed Lag (ARDL) model and Error Correction Model (ECM)
to estimate the impact of energy subsidies on welfare in India, based on the dataset
spanning from 1970/71 to 2014/15. Their findings demonstrated that income elasticity
is high despite the low elasticity in fossil fuel prices. These results indicate that energy
subsidy reforms not only have a negative impact on welfare and energy consumption,
but also result in a decline in real income [6]. In their investigation, a global computable
general equilibrium (CGE) model was used to estimate imported refined oil, CO2 emissions,
household consumption, firm’s performance, and actual GDP, considering the impact of
removing fossil fuel subsidies in Ghana. The simulation results indicate that the subsidies
reform not only increases prices, diminishes aggregate production and influences different
sectors, but it also raises CO2 emissions due to the ‘green paradox’ [7].

The effect of a 50% increase in residential electricity prices due to the subsidies reform
on household welfare in Turkey was analysed. The researchers conducted a partial equilib-
rium analysis and evaluated the short-term electricity needs of a sample of 8572 households.
Their findings show that the impact on the low-income quintile in terms of welfare losses
was 2.9 times greater than the impact on the high-income quintile [8]. Empirical evidence
also indicates that energy subsidies have several adverse impacts on the justice in the
distribution of the country’s capabilities. Identifying the main beneficiary groups from the
energy subsidies applied to Nigerian households—using the Harmonized Living Standard
Survey 2009/10 to extract households’ expenditure data and link those with annual sub-
sidy estimates—the authors found that the high-income group enjoys the benefits of fuel
subsidies the most, through petrol subsidy in particular [9].

The effects of energy subsidy removal on the household welfare in developing coun-
tries has also been investigated, suggesting that the subsidy reform will be unambiguously
positive for the government. In addition, a compensating mechanism can reduce the
negative effects on households while still achieving some fiscal profits [10]. The same
recommendation was reached by using an economy-wide model and simulated scenarios
to recognise the consequences of removing the fuel subsidy in Nigeria [11]. Considering
the direct and indirect effects of energy subsidies reform to evaluate their impacts on
household welfare in developing countries, these authors demonstrated that a removal
of 0.25 cent/litre from the fossil fuel subsidy led to 5% income reduction in all income
groups. This research also shows that the high-income group benefits from subsidies
six times more than the low-income group [12]. A survey of economic experts about energy
subsidies in Jordan similarly revealed that energy subsidies have negative impacts on the
country’s economy, as they increase the deficit and result in an inequitable distribution
of sources [13].

A study conducted in Jordan reveals that 40% of subsidies benefit 20% of the high-
income households [14]. A partial equilibrium approach was used in Ghana to evaluate
the impact of removing energy subsidies on poverty. It was discovered that the wealthiest
households received 78% of the benefits from fuel subsidies, while the poorest households
only received 3%. This led to a 2.1% reduction in consumption and a 1.5% increase in the
poverty rate for the poorest households [15]. A small open economy model was developed
to estimate the macroeconomic impact of energy subsidies in developing countries. The
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macroeconomic elements included welfare, consumption, and labour supply. The results
indicate that those subsidies lead to greater oil consumption and inefficient labour distribu-
tion among sectors [16]. In their investigation of the impact of electricity subsidies removal
on welfare in Zambia, the authors performed standard benefit incidence analysis [17] to
estimate how the electricity subsidies benefit distribution among households. They also
used a partial equilibrium price-shifting model [18] to simulate the direct and indirect effect
of subsidies removal. Their results show that around 90% of electricity subsidies benefit
the richest half of the households. Moreover, the simulation results show that increasing
electricity price by 75% affects the poorest households’ expenditure three times more than
the richest households [19]. An energy-extended input–output approach was also used
to evaluate the cost of transferring one dollar of income to low-income groups through
energy subsidies. It was found that in Latin America and the Caribbean, this would cost
USD 12 [20].

Extant research shows that application of compensating programs may restrict the
negative impact of subsidy reforms on low-incomes groups. For example, a CGE model
was developed to evaluate the actual aspects of the subsidy reforms applied to the food and
energy sectors in Iran. The results show that providing cash transfers to the low-income
group can eliminate the adverse effects of subsidy without compromising the gains [21].
A statistical simulation model was developed [22] to evaluate the direct effect of fossil
fuel subsidies reform in the local variability in Nigeria. This investigation indicates that
subsidies without a compensating program result in a 3−4% rise in national poverty [23].
In their study of fuel subsidies and the potential impacts of removing them on fiscal balance
and poverty in Indonesia, simulation analysis using the CGE-microsimulation model was
performed and found that a removal of 25% fuel subsidies would lead to an increase in
poverty incidence by 0.259%. However, if this saving is transferred to the low-income
groups the poverty incidence decreases by 0.27% [24].

Empirical evidence shows that subsidy reforms generally improve the economy. A
comprehensive analysis of the energy subsidy situation in the Middle East and North
Africa shows that the fiscal burden energy subsidies impose on the government budgets
leads to deformities in price signals and resource misallocations. Thus, energy subsidy
reformation is an unavoidable issue despite its economically and politically delicate na-
ture [2]. The same conclusion was reached through causality analysis between GDP and
energy consumption in the Gulf Cooperation Council (GCC) [25]. A study of fossil fuel
subsidy reform effects on the Middle East and North Africa (MENA) member economies
demonstrated that their removal or reduction would raise the GDP per capita and increase
job opportunities [26]. A study developed an input–output price model to analyse the main
consequences of energy subsidies reform on income distribution of Chinese households.
Their results indicate that the indirect impacts of these reforms would be greater than the
direct impacts on households. Governments can reduce the negative impacts of fossil fuel
subsidies removal by controlling the price [27]. These researchers applied a CGE model to
estimate the fossil fuel subsidies redistribution impact in the context of decreased world oil
prices. They considered South Africa as a case study and developed two scenarios for the
reallocation: (1) direct reduction in the public transportation prices; and (2) development of
the transportation station and network to serve poorer people. The CGE simulation results
show that the second scenario is more beneficial for the economy and the environment [28].
An impact study was performed for energy subsidies removal on the welfare in Egypt.
Intertemporal General Equilibrium Model results revealed that the negative effects of sub-
sidies can be eliminated by adopting gradual elimination of tariffs to stimulate trade [29].
Similarly, researchers studied the effect of energy subsidies reform on the energy rebound
effects in China through a modified input–output model. The empirical results show that
the energy subsidies removal would decrease the rebound effect from 1.9% to 1.53% [30].

In addition to their economic and social effects, energy subsidies reforms have a
notable impact on the environment. A comprehensive study of fossil fuel subsidy on a
worldwide scale shows that subsidies account for 6.5% of the global GDP which amounted
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USD 5.3 trillion in 2015. The authors further noted that reforms to fossil fuel subsidies
would have diminished global carbon emissions by 21% and fossil fuel air pollution
mortality by 55% in 2013, while increasing the income by 4% and social welfare by 2.2% of
global GDP [31]. A study of economic and CO2 emission impacts in decreasing the energy
subsidies in Kuwait focused on the reduction in natural gas, oil, and electricity subsidies
by 25% in two scenarios. The baseline scenario was formed by using the social accounting
matrix (SAM), while a CGE model was developed to simulate the energy subsidy reduction
effects. In the first scenario subsidy reduction was applied without cash transfers to the
energy user, while the cash transfer was used in the second scenario. GDP decreased by
0.28% in the first scenario, while it increased by 1.01% in the second scenario. The energy
price was increased by 255% and 245% in these two scenarios, respectively [32]. The CGE
model was applied to estimate the impact of energy subsidies reform in Malaysia, including
the removal of petroleum and gas subsidies. Their results show that this would result in a
GDP increase, while enhancing the economic efficiency with a large reduction in the budget
deficit. Moreover, CO2 emissions were estimated to decline by about 1.84–6.63% [33]. The
CO2 reduction potential through fossil fuel subsidy reforms in the Middle Eastern and
North African (MENA) countries was evaluated, focusing on fossil fuel intensive countries
that have high-level subsidies in place. Their findings indicate that fossil fuel subsidy
reforms can be a significant tool for both climate protection and economic development [34].
The influence of imported refined oil subsidies removal from an environmental and welfare
point of view in Ghana was studied. In their experimental simulations, they adopted a
multi-region CGE model, which revealed that the removal of fuel subsidies improved
the overall environmental quality by 1.9%. However, welfare losses were inevitable even
when the environmental benefits were considered [35]. The effect of removing fossil fuel
subsidies on CO2 emission reduction in China was examined. Their dynamic adjustment
model indicated that phasing out fossil fuel subsidies alone cannot yield the expected CO2
emission reduction. In addition, policies and work should be compared to subsidies reform
in order to achieve the reduction target [36].

Removal of energy subsidies was also shown to have a positive influence on the
energy consumption. An investigation of energy subsidies removal effects on the domes-
tic economy in Malaysia, focusing on the high energy consumer sector, shows that the
transportation sector will be highly influenced by subsidies, as the total output of land,
water, and air transport would decrease [37]. The energy demand and potential energy
savings were studied by researchers who applied three scenarios of energy subsidies in
Malaysia, respectively considering removal of fuel subsidies, removal of fuel tax subsidies,
and removal of both subsidies. The third scenario was shown to have the most powerful
effect in meeting the energy efficiency national target plan [38]. The effect of energy sub-
sidies reform on household energy consumption in Iran was investigated by adopting a
generalised expenditure system model to estimate the energy expenditure in households
at different income levels [39]. Their results indicate that the removal of energy subsidies
alone cannot yield the desired impact on energy consumption and should be accompanied
by an energy efficiency strategy [40].

The potential impacts of energy subsidy reforms utilising the price-gap method was
investigated to evaluate China’s energy subsidies, while adopting the CGE model to
explain the economic consequences of such reforms. The authors demonstrated that energy
subsidies comprised 1.43% of the GDP in 2007, stating that their removal would lead to a
meaningful reduction in energy demand and emissions [41]. The CGE model was used to
estimate the environmental and economic impacts of fossil energy subsidies reform and its
effect on energy consumption structure. Their analytical results indicate that removing coal
or oil subsidies would have different impacts on the energy consumption structure [42].
The Kerosene subsidies and their effect on energy efficiency and improvement on a global
scale were evaluated. They found that the direct and indirect value of Kerosene subsidies
is USD 18 B/year (2016) and USD 34.7 B/year (2016), respectively. Moreover, Kerosene
subsidies constitute a barrier to the achievement of energy consumption targets [43].



Energies 2023, 16, 981 7 of 17

In Jordan, it is estimated that if all households receive the same government subsidies
as those offered to the utility employees, electricity consumption will increase by twofold
as will CO2 emissions. In addition, the subsidies will create a new peak in the electricity
demand in winter months that will necessitate use of back-up technologies that generally
cost more [44].

Many developing countries’ subsidised energy (petroleum fuel products, natural gas
and electricity) is reflected in extra pressure on the national budget, and this will support
inefficient use of energy. This research will investigate the effect of an electricity pricing
tariff on the overall electrical energy consumption, to find the effects of electrical energy
subsidies on the total electrical energy consumption in residential sector were studied.

In addition, it will investigate how the unsubsidized households’ occupants use lower
energy by regulating their indoor air temperatures through behaviours like adjusting their
clothing, opening windows, or using energy-efficient methods (like fans) to achieve their
desired level of thermal comfort. This can reduce reliance on mechanical heating and cool-
ing systems. Redesigning subsidies for residential electricity is important for the national
economy, as it can help to better control electricity usage and its environmental impact.

2. Data Collection Methodology

In this study, the effects of electrical energy subsidies on the total electrical energy
consumption in the residential sector were examined. Data on more than 260,000 ordinary
customers were collected and the energy consumption of more than 1000 energy-subsidised
Irbid District Electricity Company (IDECO) staff members was recorded over a 2-year
period (2017 and 2018, a total of 24 months). These two groups were compared to examine
the consequences of subsidising electricity on the total monthly energy consumption
behaviour in the residential sector. We started by calculating the average electrical energy
consumption and then the electrical energy consumption for each electrical energy tariff
for each group.

The two groups were compared to examine the consequences of subsidising energy
for the energy consumption and the consumption behaviour in the residential sector. Both
studied groups live in a similar environment and are using similar equipment, while sharing
the same background and traditional habits. As a part of this investigation, 6.3 million
monthly electricity bills were analysed using the data provided by IDECO—the company
responsible for distributing electricity in the northern part of Jordan.

The electricity tariff structure in Jordan is based on the total energy consumption as
shown in Table 1 [45]. The subsidized group pay just 10% of the bill (subsidized). It is
worth noting that the structure of electricity tariffs in Jordan helps low-income households,
as according to Jordanian authorities the cost per kWh is around 0.14 USD. The ordinary
households (unsubsidized) pay USD 0.05/kWh if the monthly electrical energy consump-
tion is from 1 to 160 kWh and USD 0.1/kWh for the consumption from 161−300 kWh and
USD 0.12/kWh for the consumption of 301−500 kWh, and around of 90% of the households
used less than 500 kWh/Month.

Table 1. Tariffs for monthly energy consumption by households.

Household Tariff USD/kWh

1–160 kWh/Month 0.05
161−300 kWh/Month 0.10
301−500 kWh/Month 0.12
501−600 kWh/Month 0.16
601−750 kWh/Month 0.22

751−1000 kWh/Month 0.26
>1000 kWh/Month 0.37

Electricity tariffs can be a very effective way to control the demand profile. They can be
structured to encourage customers (generally those that have significant electricity demand)
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to reduce their total demand as well as peak demand (thus putting less pressure on the
grid and the power plant). Unfortunately, there is no proper building design implemented
in Jordan. This results in higher heating and cooling energy consumption, which could be
prevented by simple design modifications and retrofitting [46–49].

There are some limitations to this study by not taking into account several factors in
more detail for each household, such as age, education, affiliation, marital status, household,
employment, and income.

3. Results and Discussion

The average electrical energy consumption of an ordinary household is 296 kWh/month,
while the subsidised group uses on average around 615 kWh/month. The highest energy
consumption occurs during the summer and winter months due to the need for cooling
and heating, as shown in Figure 3.
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Figure 3. The average monthly electricity consumption for ordinary and subsidised households.

A comparison between the two curves suggests that maximum electrical energy
consumptions occurred during the winter months, especially in January (the coldest month
of the year) for the subsidized group; the ordinary consumers keep their electrical energy
consumption at minimum and try to cover their heating demand through other energy
sources (gas, diesel and coal) despite higher fossil fuel prices, to avoid paying a higher
electricity tariff, while the utility employees can continue using electricity at a much
lower cost.

To examine the pattern of energy consumption each year compared with the previous
year, as can be seen in Figure 4, the energy consumption over two years followed the same
pattern for each group. The slight changes in the patterns each year were mainly due to the
changes in weather conditions.

The monthly variations in the electrical energy consumption for the subsidised group
were from 1% to 21% with an average of 8%, and from 0% to 20% (with an average of
11%) for the ordinary customers. The greatest differences occurred during March and
September (see Figure 5), mainly due to unexpected changes in weather conditions. Giving
the ordinary group households’ occupants greater involvement in energy saving enabled
them to adopt alternative practices to obtain their thermal comfort such as: open windows
for night ventilation in summer months; mid-day ventilation on warmer winter days;
allowing the winter sun in and preventing the summer sun with shading devices; and
wearing suitable clothes for the season.



Energies 2023, 16, 981 9 of 17Energies 2023, 16, x FOR PEER REVIEW  9  of  18 
 

 

 

Figure 4. Monthly electrical energy consumption  for ordinary and subsidised households over a 

two‐year period. 

The monthly variations in the electrical energy consumption for the subsidised group 

were from 1% to 21% with an average of 8%, and from 0% to 20% (with an average of 11%) 

for the ordinary customers. The greatest differences occurred during March and Septem‐

ber (see Figure 5), mainly due to unexpected changes in weather conditions. Giving the 

ordinary  group  households’  occupants  greater  involvement  in  energy  saving  enabled 

them to adopt alternative practices to obtain their thermal comfort such as: open windows 

for night ventilation in summer months; mid‐day ventilation on warmer winter days; al‐

lowing the winter sun in and preventing the summer sun with shading devices; and wear‐

ing suitable clothes for the season. 

 

Figure 5. Oscillations in the energy consumption for ordinary and subsidised households. 

The data were divided into intervals, denoted as bins, with each bin representing a 

50 kWh/month, starting at 0−50 kWh/month. Each bin contains the electrical energy con‐

sumption for each household with pertinent energy usage. From the above data, the fre‐

quencies in each bin have been presented along with the electrical energy consumption 

that contributed to the frequency (the number of households falling within the specific 

bin). For instance, for the month of January 23,707 ordinary households used less than 50 

kWh and 11,924 ordinary households used  from 50–100 50 kWh. Then, 19,184, 25,373, 

28,363, 28,404, 25,122 and 21,711 ordinary households used from 100–150, 150–200, 200–

250, 250–300, 300–350 and 350–400 kWh, respectively. 

The cumulative % shows the percent of households that fill all the bins up to that 

point, allowing a comparison of different sets of data. For instance, from Figure 6 it can be 

seen that 62% of the ordinary households used less than 350 kWh in January. 

Figure 4. Monthly electrical energy consumption for ordinary and subsidised households over a
two-year period.

Energies 2023, 16, x FOR PEER REVIEW  9  of  18 
 

 

 

Figure 4. Monthly electrical energy consumption  for ordinary and subsidised households over a 

two‐year period. 

The monthly variations in the electrical energy consumption for the subsidised group 

were from 1% to 21% with an average of 8%, and from 0% to 20% (with an average of 11%) 

for the ordinary customers. The greatest differences occurred during March and Septem‐

ber (see Figure 5), mainly due to unexpected changes in weather conditions. Giving the 

ordinary  group  households’  occupants  greater  involvement  in  energy  saving  enabled 

them to adopt alternative practices to obtain their thermal comfort such as: open windows 

for night ventilation in summer months; mid‐day ventilation on warmer winter days; al‐

lowing the winter sun in and preventing the summer sun with shading devices; and wear‐

ing suitable clothes for the season. 

 

Figure 5. Oscillations in the energy consumption for ordinary and subsidised households. 

The data were divided into intervals, denoted as bins, with each bin representing a 

50 kWh/month, starting at 0−50 kWh/month. Each bin contains the electrical energy con‐

sumption for each household with pertinent energy usage. From the above data, the fre‐

quencies in each bin have been presented along with the electrical energy consumption 

that contributed to the frequency (the number of households falling within the specific 

bin). For instance, for the month of January 23,707 ordinary households used less than 50 

kWh and 11,924 ordinary households used  from 50–100 50 kWh. Then, 19,184, 25,373, 

28,363, 28,404, 25,122 and 21,711 ordinary households used from 100–150, 150–200, 200–

250, 250–300, 300–350 and 350–400 kWh, respectively. 

The cumulative % shows the percent of households that fill all the bins up to that 

point, allowing a comparison of different sets of data. For instance, from Figure 6 it can be 

seen that 62% of the ordinary households used less than 350 kWh in January. 

Figure 5. Oscillations in the energy consumption for ordinary and subsidised households.

The data were divided into intervals, denoted as bins, with each bin representing
a 50 kWh/month, starting at 0−50 kWh/month. Each bin contains the electrical energy
consumption for each household with pertinent energy usage. From the above data, the
frequencies in each bin have been presented along with the electrical energy consumption
that contributed to the frequency (the number of households falling within the specific
bin). For instance, for the month of January 23,707 ordinary households used less than
50 kWh and 11,924 ordinary households used from 50–100 50 kWh. Then, 19,184, 25,373,
28,363, 28,404, 25,122 and 21,711 ordinary households used from 100–150, 150–200, 200–250,
250–300, 300–350 and 350–400 kWh, respectively.

The cumulative % shows the percent of households that fill all the bins up to that
point, allowing a comparison of different sets of data. For instance, from Figure 6 it can be
seen that 62% of the ordinary households used less than 350 kWh in January.

For the subsidized group less than 8% of the households used less than 400 kWh in
the month of January (as shown in Figure 7), 90% of ordinary households used less than
600 kWh in January compared to just 23.3% of the subsidised group, where the 90% point
for the subsidized households occurs at around 1500 kWh.



Energies 2023, 16, 981 10 of 17Energies 2023, 16, x FOR PEER REVIEW  10  of  18 
 

 

 

Figure 6. Cumulative % for the ordinary households in January. 

For the subsidized group less than 8% of the households used less than 400 kWh in 

the month of January (as shown in Figure 7), 90% of ordinary households used less than 

600 kWh in January compared to just 23.3% of the subsidised group, where the 90% point 

for the subsidized households occurs at around 1500 kWh. 

 

Figure 7. Cumulative % for the subsidised households in January. 

The consumption patterns of the studied groups show significant differences. In the 

ordinary group, 82.5% of households used less than 500 kWh and 52% used less than 300 

kWh during the month of February. In the subsidised group, these figures are only 26% 

and 6%, as shown in Figure 8. 

Figure 6. Cumulative % for the ordinary households in January.

Energies 2023, 16, x FOR PEER REVIEW  10  of  18 
 

 

 

Figure 6. Cumulative % for the ordinary households in January. 

For the subsidized group less than 8% of the households used less than 400 kWh in 

the month of January (as shown in Figure 7), 90% of ordinary households used less than 

600 kWh in January compared to just 23.3% of the subsidised group, where the 90% point 

for the subsidized households occurs at around 1500 kWh. 

 

Figure 7. Cumulative % for the subsidised households in January. 

The consumption patterns of the studied groups show significant differences. In the 

ordinary group, 82.5% of households used less than 500 kWh and 52% used less than 300 

kWh during the month of February. In the subsidised group, these figures are only 26% 

and 6%, as shown in Figure 8. 

Figure 7. Cumulative % for the subsidised households in January.

The consumption patterns of the studied groups show significant differences. In the
ordinary group, 82.5% of households used less than 500 kWh and 52% used less than
300 kWh during the month of February. In the subsidised group, these figures are only 26%
and 6%, as shown in Figure 8.
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Figure 8. Energy consumption in February: (a) Ordinary households; and (b) Subsidised households.

During the spring months of March, April, and May, the ordinary group had lower
electrical energy usage. Specifically, 62%, 65%, and 64% consumed less than 300 kWh,
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and more than 91% of these households used less than 500 kWh, as shown in Figure 9. In
contrast, only 8%, 16%, and 18% of the subsidized group consumed less than 300 kWh, and
34%, 51%, and 54% used less than 500 kWh during the same spring months, respectively. It
is evident that the subsidised group does not fully interact with their external environment
in terms of saving energy (by, for example, getting the maximum from the warm winter
sun or cool summer breeze) and heavily relies on the mechanical heating and cooling all
year around to sustain their thermal comfort.
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Figure 9. Energy consumption in March, April, and May: (a) Ordinary households; and
(b) Subsidized households.

During the summer months (June, July, August, and September), ordinary households
follow the same pattern as in the winter months, whereby around 85% of this group use
less than 500 kWh and around 54% consume less than 300 kWh, while 14%, 18%, 17% and
20% of the subsidised households use less than 300 kWh and less than 42% use less than
500 kWh in the same months, as shown in Figure 10.
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Figure 10. Energy consumption June, July, August, and September: (a) Ordinary households; and
(b) Subsidized households.
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Figure 11 similarly shows that in October, November and December, the subsidised
group uses a significant amount of electrical energy, especially for heating, with 67%, 60%
and 57% of the ordinary households using less than 300 kWh per October, November
and December, respectively, while 28%, 21% and 21% used less than 300 kWh for the
same period.
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Figure 11. Energy consumption October, November and December: (a) Ordinary households; and
(b) Subsidized households.

It was clear that lower electrical cost will discourage subsidised households from
using sustainable and low-cost solutions that could minimize heating and cooling loads
significantly, for instance by operating the air-conditioning on 26 ◦C for cooling and 21 ◦C
heating in addition to wearing proper clothes for the season [50,51]. Jordan will need
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to increase the share in renewable energy, increase energy efficiency, and also synergise
agreements with other countries [52].

From these findings, it is evident that electrical energy subsidies encourage energy
consumption and place pressure on the government budget, especially in non-oil producing
countries such as Jordan. This will also affect other governmental projects such as those in
the education, health and the infrastructure sector, and will increase the GHG emissions. In
addition, the need to implement policies to promote the use of renewable energy, the need
to articulate the social bonus for the neediest people, and also to promote environmental
education and awareness of energy use. Energy poverty is one of the major problems that
we must address, not only the use of air conditioning equipment as a means of adaptation
to extreme temperatures but also the need to promote the rehabilitation of housing to make
them more efficient.

4. Conclusions

Policy makers in certain countries use social policies and economic incentives to
provide electrical energy subsidies with the goal of making energy (i.e., electricity) more
affordable for disadvantaged groups of citizens and certain industries or commercial sectors.
This helps to create a more attractive local economy for the business sector, which can
lead to job creation and improved competitiveness in the global market. As electrical
energy subsidies comprise a significant share of government budgets, affecting other
governmental projects in education, health and infrastructure, the higher cost of long-term
electrical energy subsidies prevents the governments from achieving their socioeconomic
purpose. In addition, subsidised electrical energy is one of the main barriers to renewable
energy investment and promotion of energy efficiency [53].

This study compared two groups of electrical energy users (ordinary customers and
subsidized IDECO employees) in Jordan to examine the effects of subsidizing electrical
energy on energy consumption and consumption behaviour in the residential sector. The
results showed that the average monthly electricity consumption of ordinary households
was almost half that of the subsidized group, and that electricity consumption peaked
during the summer and winter months. These results are in line with the recent report
published by the Energy & Minerals Regulatory Commission (EMRC) website [54].

There are significant differences in the monthly consumption patterns for each studied
group. In the ordinary group, 82.5% and 52% of the households used less than 500 kWh
and 300 kWh, respectively, during February, in the subsidised group, only 26% and 6%.
In spring (March, April and May) the ordinary group used less electrical energy, whereby
62%, 65%, and 64% consumed less than 300 kWh, and more than 91% of these households
used less than 500 kWh. On the other hand, just 8%, 16%, and 18% of the subsidised group
consumed less than 300 kWh, and 34%, 51%, and 54% used less than 500 kWh during the
same spring months, respectively. It is evident that the subsidised group does not fully
interact with their external environment in terms of saving energy (by, for example, getting
the maximum from the warm winter sun or cool summer breeze) and heavily relies on the
mechanical heating and cooling all year around to sustain their thermal comfort.

During the summer months (June, July, August, and September), ordinary households
follow the same pattern as in the winter months, whereby around 85% of this group
use less than 500 kWh and around 54% consume less than 300 kWh, while 14%, 18%,
17% and 20% of the subsidised households use less than 300 kWh and less than 42% use
less than 500 kWh in the same months. From these findings it is evident that electrical
energy subsidies encourage energy consumption and place pressure on the government
budget, especially in non-oil producing countries such as Jordan. This will also affect other
governmental projects, such as those in the education, health and infrastructure sector,
as well.

Implementing an electricity pricing tariff can encourage sustainability by giving people
the ability to regulate their indoor air temperatures through behaviours like adjusting their
clothing, opening windows, or using energy-efficient methods (like fans) to achieve their
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desired level of thermal comfort. This can reduce reliance on mechanical heating and
cooling systems. We therefore suggest that fair electricity tariffs should be adopted to
control the demand profile. The price categories can be structured to encourage customers
(generally those that have significant electricity demand) to reduce their total demand and
peak demand. Redesigning subsidies for residential electricity is important for the national
economy, as it can help to better control electricity usage and its environmental impact.

In conclusion, this research has shown that electrical energy subsidies can have a
negative impact on energy consumption considering the possible limitations of the study,
for example, not considering other variables in more detail for each household such as age,
education, affiliation, marital status, household, employment, and income. By artificially
lowering the price of electricity, subsidies can discourage conservation and encourage
overuse. This can lead to increased energy demand and, ultimately, higher levels of
energy-related CO2 emissions. In order to promote sustainable energy use and reduce
the environmental impact of electricity consumption, it is important for governments to
carefully consider the effects of energy subsidies and to consider alternative approaches
that encourage conservation, efficient use of energy, and support more renewable energy
projects to solve the challenges faces the country [54], as observed in MENA countries such
as Qatar [55].
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