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Abstract
The international drive to reduce carbon emission and improve energy security is focusing the attention on consumer
behaviour, where significant energy savings are expected by a simple modification in attitude at minimal costs.
Energy consumption in buildings in most countries accounts for 20% to 40% of the total consumption, as a result this
makes household energy conservation an opportunity to reduce energy consumption. Most countries try to drive
behavioural change via different strategies such as educating the public, improving feedback to consumers, enhancing
building insulation, the use of smart meters and in some cases by increasing energy prices. This paper investigates the
relationship between energy cost and people’s consumption behaviour. Normally, energy cost is changed
incrementally in most societies which makes the relationship between energy cost and behaviour a complex
relationship; because it is linked to many factors such as inflation and the increase in average household’s income.
The increase in energy prices risks the introduction of fuel poverty which could result in many social and health
concerns. In order to address the relationship between energy cost and people’s behaviour, a unique case study is
addressed by focusing on a group of Qatari students living in the UK. The reason behind this is that Qataris have a
distinctive situation where they enjoy subsidised electricity in their own home country, but when they move to UK,
they are expected to pay for their electricity consumption. When their energy bill becomes a significant part of their
monthly income, would this have an influence on their behaviour in comparison to living in Qatar ? This paper has
addressed the above question through a survey to Qatari students living in the UK and the results show that electricity
cost was a main factor in their behavioural change; however, other factors also play an important role in their
consumer behaviour such as values, education, culture and independent life style .
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1. Introduction
It is clear from literature that household energy consumption plays an important role in the overall energy
use in most countries [1, 2]. Many factors influence the energy consumption in domestic buildings such as
building insulation standard, the external environment, number of occupants, style of living and people’s
attitude and behaviour towards energy consumption and use of appliances. Research has shown that a
slight change in behaviour and life style could result in significant energy savings [3]. A recent study has
shown that the behaviour of residents with positive environmental values and environmental awareness is
more likely to lead to improved energy savings [4]. It has been argued that providing consumption
feedback in the means of smart meter reporting would benefit energy efficiency and improve behaviour of
people [5]. In particular when it has been argued that daily energy consumption patterns such as the use of
heating, air-conditioning, TVs and lights are largely habitual [6]. Some researchers have argued that the
increase in consumer knowledge in sustainability might not always lead to real energy savings [7].
Therefore, most energy policy makers use the financial incentives as a tool to control people’s behaviour
based on economic theory [8]. However, there is a risk of fuel poverty if economic theory is the main
approach to control consumption behaviour. The social Cognitive theory proposes that people are driven
by external factors rather than inner forces [9]. Which means the behaviour is related to personal factors
as well as the environment. The theory of planned behaviour [10] suggests that the behaviour of
consumer is based on the individual’s attitude and intentions. Hence behaviour is linked with personal
motivation. On the other hand, The Transtheoretical Model [11] defines step-based gradual stages of
change. Reference [12] has reviewed household energy use research in relation to decision making
within behaviour context, it has been found that there is high complexity in this context and that there
are some gaps between people’s values and material interest, and their actual consumption behaviour.
One of the interesting theories is the Self-Determined Theory (SDT) [13], which is related to a range of
self-determination which varies from absence of motivation, to extrinsic motivation and ending up with
intrinsic motivation, see Figure 1.
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Figure 1: The self-determination theory (reproduced from [13]).
This paper will investigate the change in behaviour of Qatari students studying in the UK in relation to
energy consumption.
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2. Qatar and The GCC countries
In less than half a century, the Gulf countries have progressed beyond all recognition with well-developed
cities, improved urban planning and enhanced infrastructures [14]. The Gulf states petroleum reserves
represent about 41% and 24% of the world’s oil and natural gas reserves respectively [15]. The booming
economy of the Gulf countries has caused an increase in the energy, gas and water consumption. One of
the main challenges facing the Gulf countries the rapid growth in domestic demand for electricity. The
peak demand for electricity in summer time and the electricity shortages [16] that are experienced, make
the focus on people’s behaviour as a key aspect for the short term solution with long term solution related
to enhancing renewable energy investment, particularly in solar energy. Qatar, as one of the Gulf
countries, is anticipated to experience a large increase in population, which resulting from the high rate of
economy growth. This will cause energy demand, including electricity, to rise rapidly [17]. Therefore,
with low energy prices, increasing population’s knowledge and awareness about energy conservation is
essential to reduce resource waste and sustain energy and economic security for Qatar [18].

3. Consumer behaviour in UK versus Qatar.
In the UK electricity consumption has increased over the years and due to energy costs and a number of
social and economic factors, the UK has been experiencing a fuel poverty issue [19]. UK has maintained
the belief that charging for electricity and other energy sources will help in realising the value of fuel and
also develop optimum usage of the resources [20], particularly that the UK is a net importer of oil and
gas. The average electricity bill for a small flat or house is approximately 2000kWh which makes the
annual bill costing about £800 while for a medium house the average cost per annum is £1163 [21]. It
has been found that international students in the UK have to pay 5 to 12% of their total income for
electricity which is quite significant. It has been outlined that the cost of living in the UK with high
electricity charges imposed would restrict and contain the use of energy [22]. Qatar on the other hand
provided free electricity to its citizens and expatriates enjoy also a low rate of energy costs compared to
Europe and North America [23]. However, It has been found that the total residential electricity use by all
expatriates is approximately equal to that of all Qatari citizens, despite the fact that the number of
expatriates are four times more than the number of Qataris [23]. Qatar recently has developed a strategic
scheme called ‘Tarsheed’ to reduce waste in electricity and water consumption, and drive change to a
better future [24].
4. The methodology
This work has been conducted by means of an online survey for Qataris studying in the UK. The selfcompleted questionnaire was constructed in Arabic and in English to allow all students, regardless of their
English language level, to be able to participate. The survey included yes or no answers in addition to
additional space to include further details and comments as needed. In total 148 students have responded
to the survey. From the survey it has been found that 91.2% of the respondents pay for electricity and
gas bills. This indicates that they are aware of their consumption affordability because of their fixed
income.
5. Results and Discussion
When the students are asked if they switch off lights and heating or A/C when they leave their house in
the UK, 91.2% have answered yes. However, for the same question when they are in Qatar, the response
for yes has been mainly 45.2%. This significant drop could easily be related to the economic theory and
the need to maintain reasonable financial savings and reduce waste. In UK only 8.8% do not switch the
appliances off in comparison to a staggering 54.8% when in Qatar. This is a clear indication of change in
behaviour. This can be easily explained by the high energy cost in the UK when compared to the free
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electricity in Qatar. This is in-line with a survey conducted by Doha News, where it is observed that
about 50% of the respondents do not switch off the TV before leaving home; and one third of the
respondent do not even switch off the air-conditioning given that one in 25 of them actually have timer
control function [25].
EnergySavingBehaviour
Doyouswitchoffappliances(e.g.light,heatingorA/C)whenleavingthehouse?
100
90

%response

80

UK

70
60
50

Qatar

40

Qatar

30

UK

20
10
0

No

Yes

Figure 2: Energy saving behaviour for Qatari students living in the UK or at home.

This result also means that economic theory is not the only relevant theory within this context. Some of
the respondents have indicated that switching off appliances when not in use is more of a principle based
activity (that is to save energy and help the environment) rather than a cost cutting activity. Based on the
self-determination theory, this could be defined as being an intrinsic motivation. Therefore, it can be
argued that among the 45.2% who switch off the electricity and take energy saving behaviour are driven
by internal personal motivation and sustainability awareness. Some of the respondents have replied with
integrity and stated that switching off electricity appliances when not in use was not a daily habit. It is
evident that during some of the respondents’ stay in the UK, saving energy became an important
objective.
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Figure 3: Personal perception of Energy Saving behaviour for Qatari students living in the UK.
When the respondents are asked if they consider themselves more careful in relation to energy
consumption when in the UK in comparison when living in Qatar, 72.5% indicated that they consider
themselves more careful in the UK, see Figure 3. This indicates that the respondents try to save more
energy while in the UK and hence driven by the economic theory. This opinion is supported by the survey
carried out by Doha News [25]. It is revealed that the heavily subsidised energy for Qataris, does not
encourage their change of behaviour towards sustainability. Therefore, it can be concluded that energy
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cost has contributed to energy conservation behaviour in the UK. However, some other comments
indicated other factors; where one of the respondents stated that by living independently as a student he or
she would have more control over the lifestyle and the switching off of appliances when not in use. Other
comments is that while living the UK, some of the respondents became more aware via their studies of
climate change, global warming and sustainability issues. Therefore, when they are asked about the
negative effect of fossil fuel on the environment, only 61.5% have been found aware of the damage that
could be caused by fossil fuel such as carbon emission, global warming and pollution, see Figure 4.
Taking the self-determination theory into consideration, it is evident that this awareness is part of the
‘integrated regulation’ of ‘internal’ nature.
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Figure 4: Awareness of Qatari Students to the effect of Fossil Fuel on the environment.

Conclusion
Improving People’s behaviour is considered an effective method to reduce energy consumption and
carbon emission. There are many theories and research related to people’s behavioural change. This study
has included a unique survey of Qatari students living in the UK. It is evident from the results that the
expense of the electricity in the UK has made the respondents more careful about energy consumption;
hence supporting the economic theory and the self-deterministic theory in relation to external motivation.
However, it is evident that intrinsic motivation plays an important role in the behaviour of the students
when they are in Qatar in relation to saving energy regardless of the cost issues. The recent strategic
development of the launching of Tarsheed, the National Campaign for the Conservation and Efficient Use
of Water and Electricity in Qatar, is expected to enhance the awareness, improve sustainability and reduce
daily consumption of water and electricity.
Acknowledgement
The authors would like to thank the Cultural Attaché Office, Embassy of the State of Qatar in the UK for
supporting this research work.
References
[1] Department of Energy and Climate Change (DECC) UK, The future of heating: Meeting the challenge,
2013, available from:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/190149/16_04-DECCThe_Future_of_Heating_Accessible-10.pdf; [Accessed on 19 June 2016].
[2] Department of Energy and Climate Change (DECC) UK, Digest of United Kingdom energy statistics 2015.
London, UK: DECC; 2015. Available from:

Wadha Al-Marri et al. / Energy Procedia 105 (2017) 3464 – 3470

3469

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/454482/DUKES_2015_int
ernet_content.pdf; [accessed on 5 June 2016].
[3] Ahmed M.A. Mohamed, Amin Al-Habaibeh, Hafez Abdo, Sherifa Elabar, Towards exporting renewable
energy from MENA region to Europe: An investigation into domestic energy use and householders’
energy behaviour in Libya, Applied Energy, Volume 146, 15 May 2015, Pages 247-262.
[4] Mary Pothitou, Richard F. Hanna, Konstantinos J. Chalvatzis, Environmental knowledge, proenvironmental behaviour and energy savings in households: An empirical study, Applied Energy,
Available online 22 June 2016, ISSN 0306-2619, http://dx.doi.org/10.1016/j.apenergy.2016.06.017.
[5] Ales Podgornik, Boris Sucic, Bostjan Blazic, Effects of customized consumption feedback on energy
efficient behaviour in low-income households, Journal of Cleaner Production, Volume 130, 1 September
2016, Pages 25-34, ISSN 0959-6526, http://dx.doi.org/10.1016/j.jclepro.2016.02.009.
[6] Stewart Barr, Andrew W Gilg, Nicholas Ford, The household energy gap: examining the divide between
habitual- and purchase-related conservation behaviours, Energy Policy, Volume 33, Issue 11, July 2005,
Pages 1425-1444, ISSN 0301-4215, http://dx.doi.org/10.1016/j.enpol.2003.12.016.
[7] Wokje Abrahamse, Linda Steg, Charles Vlek, Talib Rothengatter, A review of intervention studies aimed
at household energy conservation, Journal of Environmental Psychology, Volume 25, Issue 3, September
2005, Pages 273-291, ISSN 0272-4944,
[8] Gerjo Kok, Siu Hing Lo, Gjalt-Jorn Y. Peters, Robert A.C. Ruiter, Changing energy-related behavior: An
Intervention Mapping approach, Energy Policy, Volume 39, Issue 9, September 2011, Pages 5280-5286,
ISSN 0301-4215, http://dx.doi.org/10.1016/j.enpol.2011.05.036.
[9] Alber Bandura, Social Foundations of Thought and Action. Englewood Cliffs, New Jersey: Prentice-Hall,
1986.
[10] Armitage, C., & Conner, M.. Efficacy of the theory of planned behaviour: A meta-analytic review. British
Journal of Social, Psychology, 40, 471–499, 2001.
[11] Icek Ajzen, Theories of Cognitive Self-RegulationThe theory of planned behavior, Organizational
Behavior and Human Decision Processes, Volume 50, Issue 2, 1991, Pages 179-211, ISSN 0749-5978,
http://dx.doi.org/10.1016/0749-5978(91)90020-T.
[12] Elisha R. Frederiks, Karen Stenner, Elizabeth V. Hobman, Household energy use: Applying behavioural
economics to understand consumer decision-making and behaviour, Renewable and Sustainable Energy
Reviews, Volume 41, January 2015, Pages 1385-1394, ISSN 1364-0321,
http://dx.doi.org/10.1016/j.rser.2014.09.026.
[13] Deci , E.L., and Ryan, R.M., 2000. The “What” and “Why” of goal pursuits: human needs and the selfdetermination of behavior. Psychological Inquiry, 11(4), pp.227-268.
[14] Katy Watson, Gulf states look beyond oil for the future, BBC News, http://www.bbc.co.uk/news/business14190215, July 2011.
[15] OPEC Annual Statistical Bulletin 2015,
http://www.opec.org/opec_web/static_files_project/media/downloads/publications/ASB2015.pdf, 2015
(acccessed on 20/6/2016)
[16] Syed Hussain, Gulf Countries Scramble To Generate More Power As Consumption Surges, Gulf
Business,
http://gulfbusiness.com/gulf-countries-scramble-generate-power-consumptionsurges/#.V3UP4vkrKCg; [Accessed on 15 June 2016]
[17] Williams, J., Bhanugopan, R., and Fish, A., 2011. Localization of human resources in the State of Qatar:
Emerging issues and research agenda. Education, Business and Society: Contemporary Middle Eastern
Issues, 4 (3), pp.193 – 206.
[18] A-Hamid Marafia, Hamdy A. Ashour, Economics of off-shore/on-shore wind energy systems in Qatar,
Renewable Energy, Volume 28, Issue 12, October 2003, Pages 1953-1963, ISSN 0960-1481,
http://dx.doi.org/10.1016/S0960-1481(03)00060-0.

3470

Wadha Al-Marri et al. / Energy Procedia 105 (2017) 3464 – 3470

[19] Hafez Abdo, Exploring the Effectiveness of the Green Deal and the Carbon Price Floor as Policy Tools
for Decarbonising the UK’s Future Economy and Securing Electricity Supply. Journal of Oil, Gas &
Energy Law (OGEL, ISSN 1875-418X). Vol 5; May 2013, www.ogel.org.
[20] Middlemiss, L. and Gillard, R., Fuel poverty from the bottom-up: Characterising household energy
vulnerability through the lived experience of the fuel poor. Energy Research & Social Science, 6, 2015,
pp. 146-154.
[21] Department of energy and climate change, 2014b. Energy Consumption in the UK (2014). [pdf]
Department of energy and climate change. Available at:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/337452/ecuk_chapter_1_o
verall_factsheet.pdf; [Accessed on 3 April 2015].
[22] Lawson, R., Williams, J. and Wooliscroft, B., 2015. Contrasting approaches to fuel poverty in New
Zealand. Energy Policy, 81, pp. 38-42.
[23] Alan Meier, Mohamed Darwish and Sinan Sabeeh, Complexities of saving energy in Qatar,
http://proceedings.eceee.org/papers/proceedings2013/1-05513_Meier.pdf?returnurl=http%3A%2F%2Fproceedings.eceee.org%2Fvisabstrakt.php%3Fevent%3D3%2
6doc%3D1-055-13
[24] Tarsheed, http://dohanews.co/tag/tarsheed/; [accessed on 20 June 2016].
[25] Walker, L., 2015. Survey: Qatar Residents Seeking More Recycling Facilities. [online] Available at:
http://dohanews.co/survey-qatar-households-sparks-calls-recycling/; [Accessed on 8 March 2015].
Biography
Professor Amin Al-Habaibeh is a professor of Intelligent Engineering Systems at Nottingham Trent
University. He is currently the Director of the Doctoral Training Alliance for Energy (DTA-Energy)
within the UK University Alliance universities. Amin is also leading the Innovative and Sustainable Built
Environment Technologies research group (iSBET). Amin’s interest includes, in addition to energy,
condition monitoring, intelligent systems, sustainable technologies, product design and advanced
manufacturing technologies.

