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Motivation
• Bahrain’s government has taken several steps to 

incorporate renewable energy in its energy mix. A 
significant milestone was achieved in January 2017, 
when the Sustainable Energy unit (SEU) launched the 
National Renewable Energy Action Plan (NREAP).

• Although Bahrain’s government launched its NREAP, 
still more rigorous and detailed plans are required to 
partially decarbonise the power generation sector 
and increase its security (Naumann et al., 2018). For 
this reason, it is essential to draw attention to the 
power system planning activities and how increasing 
shares of renewable energy adds more technical and 
economic complexity, as well as changing policy 
goals.

• The planning process has placed greater emphasis on 
environmental protection and societal outcomes, 
which makes the problem increasingly 
multidisciplinary.

• The Analytical Hierarchy Process (AHP), which is a 
well-established multicriteria decision making 
(MCDM) method, is implemented to evaluate and 
rank the renewable energy technologies for large-
scale generation on available land in Bahrain, by 
considering the relevant technical, social, economic, 
and environmental criteria

Method/Approach
• MCDM method is selected for this research due to 

its ability to include different dimensions with 
conflicting objectives. This method is a branch of 
operational research aimed at obtaining the best 
outcomes for complicated conditions based on 
various criteria and conflicting objectives.

• The AHP is selected for use in conducting the 
renewable energy generation planning in Bahrain 
since this method has the following characteristics: 
Firstly, the AHP can handle both qualitative and 
quantitative data and help reach a decision based 
on consensus (Kumar et al., 2017). Secondly, it can 
lead the decision-makers to find an optimal 
solution that satisfies different objectives rather 
than a single target. Thirdly, this method assists in 
quantifying the weight of the evaluated criterion to 
a numerical form, which identifies the relative 
importance of every criterion with respect to the 
main goal.  Finally, the AHP method includes the 
calculation of an inconsistency index, which allows 
decision-makers to examine the consistency of 
their preferences (Mirjat et al., 2018). 
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Discussion
• The results are based on the opinions of policymakers 

and experts in weighting the criteria and the sub-
criteria as well as scoring of some sub-criteria 
concerning the chosen renewable energy 
technologies. The rest of the scoring of sub-criteria is 
obtained through the literature review, and the 
pairwise matrix is restructured for the AHP model, as 
explained in the equations.

• There were 75 total responses to the questionnaire 
and 71 individual participants. Due to the correlation 
between some of the participants’ field of expertise, 
some participants were asked to cover more than 
one dimension. The responses to the questionnaire 
were distributed as follows:  15 policymakers’ 
responses for criteria weighing and 60 experts’ 
responses (technical (15), economic (15), 
environmental (15) and social (15)) for weighting and 
scoring each technical, economic, environmental, and 
social sub-criterion. The chosen policymakers cover 
different governmental agencies and elected officials.
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Criteria Weighting

Scoring of the Selected Renewable Energy

 Priority of the Renewable Energy

PV and social dimension

Conclusion
• This study explores the most promising renewable 

technologies in Bahrain by considering the sustainable 
growth of the electrical system. Additionally, it sets 
the groundwork for further detailed plans and policies 
for integrating renewable energy technologies into 
the country’s energy mix.

• The results of the AHP model show that wind turbines 
are the most sustainable technology for Bahrain, 
followed by photovoltaics. Then, the third- and 
fourth-ranking technologies are CSP and biogas, 
respectively. 

• The scenarios of policymakers’ priorities are 
implemented to examine the effect of every possible 
scenario in the AHP model, and the outcome revealed 
that the obtained ranking is the most balanced one. 
Furthermore, the analysis showed that some 
renewable technologies could be more effective than 
others in tackling a specific challenge
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