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International Institute for Applied Systems Analysis 

The International Institute for Applied Systems Analysis (IIASA) is a non-
governmental research organization supported by national academies of sciences 
from several countries in Africa, Asia, Europe, North and South America. IIASA 
conducts interdisciplinary scientific studies on environmental, economic, 
technological, and social issues in the context of human dimensions of global 
change. 

The long-term aim of the IIASA Risk and Resilience (RISK) program is to conduct 
conceptual and applied analysis that contributes to decreasing the risk and 
vulnerability of societies and ecosystems and promoting their adaptation and 
resilience to stresses imposed or aggravated by global change phenomena. The 
RISK program has extensive experience in modelling, stakeholder interviews, 
participatory processes, and conflict resolution in many different risk contexts, 
most recently with respect to public resistance to energy transmission lines. RISK 
staff have pioneered stakeholder approaches based on the theory of multiple 
perspectives (also known as cultural theory). 

The Governance in Transition Group within the RISK program is working with 
policymakers worldwide to find solutions to global and universal problems 
through applied systems analysis in order to improve human well-being in a 
variety of respects. The group has many years’ experience of how governance 
structures shape policy outcomes, having contributed to research on decision-
making processes, public acceptance, risk perception, cognitive biases and cultural 
perspectives, as well as participatory governance design. 
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1 SUMMARY OF THE STUDY  
Decision context and goal 

The Hashemite Kingdom of Jordan set targets to reach goals of climate change 
mitigation and energy security policies, namely, to satisfy growing Jordanian 
energy demand with sustainable energy supply as well as to reduce import 
dependency from volatile energy imports that are prone to political risks. At the 
same time, energy supply options should respond to the requirements of 
environmental sustainability regarding their possible impacts on land and water 
resources as well as safety concerns in terms of impacts on human health and 
pollution of soil, water and other environmental resources. Expectations also 
exist that further deployment of energy supply technologies will create multiplier 
effects on local economies as well as a number of direct, indirect and induced 
employment opportunities.  

Currently, Jordan has a variety of choices to satisfy growing energy demand as 
the country has an abundance of renewable energy sources. There are also plans 
for the use of new resources like oil shale or nuclear power. For any of these 
options, all possible impacts, consequences, benefits and risks of every 
technology should be considered (Komendantova, Irshaid, Marashdeh, Al-
Salaymeh, Ekenberg, & Linnerooth-Bayer, 2017). These risks include objective 
risks, such as evidence of accidents during electricity generation by different 
power plants from the past or the number of job-years created per megawatt. 
However, there are also subjective risks, such as the risk perceptions of 
stakeholders involved in the decision-making process regarding the use of 
different electricity-generation technologies. These risk perceptions can include 
concerns about the safety of installations or about the ability of the local and 
national government to control the risks, concerns about economic or social 
impacts of energy transition and others.  

As Jordan is entering the phase in which the backbone of its future electricity 
supply architecture will be created, a massive upgrade and change of existing 
electricity supply infrastructure is needed. New projects, whether they use 
renewable energies, oil shale or nuclear, will go beyond the phase of single 
demonstration projects but rather use technology on a large scale, which will 
lead to energy transition in Jordan and the transformation of the Jordanian 
energy system. A change to such an extent can even influence the transformation 
of society, even defining new power relations over the generation and 
redistribution of energy  

History knows of a variety of such societal transformation processes. Without 
compromises that are more or less acceptable to all stakeholders groups, such 
change leads to conflicts or decision-making processes in which some parties are 
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trying to exclude others, thus creating winners and losers. At the same time, 
transformation processes, in which views, visions and opinions of different 
stakeholders groups are taken into account, tend to be more sustainable, less 
prone to conflict and better balanced, even though sometimes they require more 
time for stakeholders to engage.  

Therefore, the goal of this research was to understand the visions and views of 
different groups of stakeholders on different electricity-generation technologies 
currently considered in Jordan. A total of nine electricity-generation technologies 
were evaluated (concentrated solar power, large-scale PV, wind, large-scale 
hydro, oil, oil shale, gas, coal and nuclear). The technologies were evaluated 
against a set of eleven criteria, which were developed and discussed in 
consultations with stakeholders. The innovative character of this research 
allowed bringing both, qualitative and quantitative, criteria together by not only 
providing quantitative estimations to a variety of criteria based on available 
statistical evidence but also compiling data on stakeholders views and feedback 
collected in dialogue with the stakeholders. 

The research team discussed with different groups of stakeholders, such as 
policy-makers, representatives of the financing community, NGOs and local 
communities, young people and academia. Based on the well-recognized 
methodology of multi-criteria decision-making analysis, this work brings views of 
stakeholders together and identifies possible compromise solutions. 

 

Research approach 

The methodology of this research included several steps: 

- Development of criteria needed to evaluate the technologies, based on 
available literature, in particular scientific works on participatory 
governance, 

- Presentation of an overview of the energy and socio-economic-
environmental background in Jordan, identifying relevant technologies and 
criteria, 

- Discussion of criteria with stakeholders and collection of their feedback on 
the definition of criteria or whether any criteria should be added or, on the 
contrary, criteria are not relevant, 

- Quantification of criteria based on statistical data as well as responses 
derived from a large-scale survey with stakeholders involved in energy 
transition, 

- Verification of criteria in the framework of stakeholders exercises that were 
performed first by separate groups of stakeholders and then by a mixed 
group where all major stakeholders groups were represented, 

- Ranking of criteria according to their importance to stakeholders and relative 
importance in relation to other criteria, 
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- Triangulation of criteria with data received on stakeholders’ visions about 
the environmental, economic and social future of Jordan as well as on 
stakeholders’ perceptions of benefits and risks of each technology, 

- Identification of trade-offs and favourable technologies based on multi-
criteria decision analysis, 

- Discourse analysis of arguments and concerns raised by stakeholders 
regarding each criterion as well as their perceptions of procedural and 
output justice of decision-making processes on energy transition, 

- Media analysis of news reports and items about certain technologies, 
- Validation survey on individual preferences versus preferences expressed 

during the workshops following the stakeholders’ dialogue. 

The following criteria were developed in the framework of the MENA-SELECT 
project (Schinke, Klawitter, Döring, Komendantova, Irshaid, & Linnerooth-Bayer, 
2017): 

- Criterion 1: Use of domestic energy sources. 
This included two indicators: Current and future domestic potential of each 
technology’s energy carrier for decreasing energy import dependence, 

- Criterion 2: Global warming potential based on the total lifecycle of 
greenhouse gas emissions per generated kWh, 

- Criterion 3: Domestic value chain based on the existing potential for 
integrating domestic industries that manufacture components for energy-
generation installations, including all project cycles such as construction, 
operation and maintenance, 

- Criterion 4: Technology and knowledge transfer based on the effectiveness of 
educational policies to foster knowledge transfer and of industrial policies to 
foster horizontal technology transfer, 

- Criterion 5: Electricity system costs which include electricity-generation 
costs as well as additional integration costs, 

- Criterion 6: On-site job creation which includes the average number of jobs in 
person-years per megawatt during the construction period as well as the 
average number of permanent jobs in operation and management, 

- Criterion 7: Pressure on local land resources which include land requirement 
in terms of ha/MW as well as the land value that was identified by the 
suitability of land to livelihood and other services of the community,  

- Criterion 8: Pressure on local water resources which includes the average 
operational water consumption of each technology as well as the average 
water risk at the project site 

- Criterion 9: Occurrence and manageability of non-emission hazardous waste 
regarding the disposal of non-emission hazardous waste as well as in the 
potential of national capabilities to manage the disposal of the respective 
types of non-emission hazardous waste 



JORDAN POLICY NOTE \ KOMENDANTOVA, EKENBERG, MARASHDEH, AL-
SALAYMEH, DANIELSON AND LINNEROOTH-BAYER 

6 \ 
 

- Criterion 10: Local air pollution and health, measured in volumes of air 
pollutants per MWh during the operation of the power plants as well as 
premature deaths per MWh of electricity produced. 

- Criterion 11: Safety, expressed in terms of 1) historical immediate fatalities 
per MWh from severe accidents during the transport and storage of 
resources as well as the operation of power stations and 2) the potential of 
disaster risk reduction authorities to manage and mitigate the risk. 

 

Results 

The results allow us to identify discourses about economic, social and 
environmental visions of the future as well as about benefits and risks of 
different technologies (Komendantova, Ekenberg, Marashdeh, Al-Salaymeh, 
Danielson and Linnerooth-Bayer, 2018).  

At the vision’s level, the majority of stakeholders’ groups perceives the social, 
environmental and economic future of Jordan as positive. They mainly expected 
conditions for doing business to improve and the creation of drivers and points of 
growth for Jordan in new industries, such as the green economy. Perceptions 
about the social future were more polarized, as there are serious concerns that 
current changes in society will destroy the traditional family and value system. As 
concerns the environment, there are expectations regarding the transfer to 
environmentally friendly technologies. At the same time, the most frequently 
expressed concern was the current water scarcity and the further dynamics of 
this problem.    

At the technology level, stakeholders voiced their concerns about specific 
technologies as well as hopes of benefits. For instance, benefits of the utility PV 
were connected with climate change mitigation and low costs electricity 
generation. At the same time, they were concerned about intermittency risks, the 
volatility and availability of storage. The most frequently expressed benefits of 
CSP were its low impact on the environment, its contribution to climate change 
mitigation and high level of efficiency. At the same time, the cons were high 
investment costs and land requirement. Stakeholders considered wind to be a 
safe and clean technology able to generate cheap electricity, but they were 
concerned about the noise level from wind turbines and the initial high costs of 
investment. Utility hydro was perceived as clean and environmentally friendly 
technology, highly efficient in the generation of electricity. The major obstacle to 
using this technology in Jordan is the absence of fast running or falling water in 
the country.  

The stakeholders saw the competitive advantage of non-renewable energy 
sources in their cheap electricity generation, dispatchability and baseload. At the 
same time, all groups considered the negative impacts on human health and the 
environment to be high. The saw gas as a technology that can provide a stable 
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baseload and that has potentials for back up. They also considered gas to be a 
relatively clean technology with low volumes of greenhouse gas emissions. They, 
however, also realized that a reliance on gas would mean to be dependent on an 
imported energy resource. They considered oil to have relatively few benefits for 
society and were aware of the huge risks involved, which are not only the 
dependency on an imported energy source but also the danger of air and 
environmental pollution. Nuclear energy was seen as a technology that has the 
technical potential to cover Jordan’s current and future energy demands. At the 
same time, its use is fraught with high risks to human health and the 
environment, and it requires water. 

The ranking of different criteria showed that the majority of stakeholders 
consider electricity system costs to be the most important criterion, followed by 
the safety of electricity generation, which was identified as high priority for 
decision-makers, finance and investment as well as local communities. At the 
same time, the majority of stakeholders considered domestic value chain 
integration to be the least important criterion (Table 1).  

Table 1: Ranking of criteria within six stakeholders groups 

Group Most important criterion Least important criterion 
Civil society and NGOs Electricity system costs Non-emission hazardous 

waste and domestic value 
chain integration 

Finance and investment Global warming potential, 
safety and electricity, 
system costs 

Domestic value chain 
integration 

Academia Electricity system costs Global warming potential, 
non-emission hazardous 
waste and pressure on local 
land resources 

Future decision-makers Safety and electricity 
system costs 

Domestic value chain 
integration and non-
emission hazardous waste 

Local communities Global warming potential, 
safety, and electricity 
system cost 

Domestic value chain 
integration 

Decision-makers Safety Pressure on local water 
resources and non-
emission hazardous waste 

In discussions about procedural and output justice about decision-making 
processes on energy transition, the majority of stakeholders agreed that while an 
involvement in decision-making processes on infrastructure that affects 
communities is crucial, the compensation of affected stakeholders should be the 
least advisable option. They agreed that infrastructure should rather contribute 
to making communities a better place to live. There was a slight disagreement on 
whether the process of providing information and raising awareness should be 
regarded as the first step of engagement or as a necessary precondition of it.  

The preferences of different stakeholder groups, as well as those voiced during 
the last workshop when representatives of all stakeholder groups ranked criteria 
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together, were evaluated with the help of the DecideIT software and the multi-
criteria decision analysis methodology (Danielson & Ekenberg, 2015). The results 
show that the majority of stakeholders consider utility PV to be the most 
favourable option. However, some groups of stakeholders consider it to be the 
second favourable option. This is mainly because they considered the costs of this 
option to be a very important factor while environmental criteria were low on 
their agenda. The results were similar during the first round of ranking at the 
final workshop where mixed groups of stakeholders were present. The utility PV 
became the most favourable technology followed by nuclear, gas and coal. 
Concentrated solar power was ranked much lower. Oil and oil shale were ranked 
the least favourable technologies. The results also show the high ranking of 
electricity system costs in the overall results. 

However, at the second ranking, when these results were shown to the 
stakeholders, an intensive discussion about the criteria ensued, the results of 
which differed (Figure 1). They show that renewable energies were the most 
favourable electricity-generation technologies based on the stakeholders’ 
preferences of different criteria. Utility PV and CSP were selected as the most 
preferable technologies, followed by nuclear. Gas and oil were the least 
favourable technologies. 

Figure 1: Results of stakeholders’ preferences and technologies trade-offs during 
the second round of the final workshop 
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The results also show that utility PV is the most favoured technology to 
contribute to the achievement of the national energy planning objectives and 
local impact sensitivity (Figure 2). 

Figure 2: Technology performance along national and local criteria (compromise 
weights) 

 

 

The analysis of discussion during the final workshop shows that there was 
stronger dissent about some criteria than about others. The methodology 
developed in the framework of the MENA SELECT project allowed identifying 
how frequently one criterion was moved during the ranking procedure (Döring 
Schinke, Klawitter, Far, & Komendantova, forthcoming). For instance, safety, 
electricity systems costs and pressure on local water security were moved most 
frequently while the use of domestic energy sources and the pressure on local 
land resources were hardly moved (Figure 3). 

 

 

 

 

Oil

Utility
hydro-
electric

Natural gas

Utility PV

Onshore  
Wind

CSP

Nuclear
Oil Shale

0

1

0 1

Lo
ca

l i
m

p
ac

t s
en

si
ti

vi
ty

Contribution to national energy planning 
objectives

Local impact 
sensitivity; mean 
0.569

Co
nt

ri
bu

ti
on

 to
 n

at
io

na
l e

ne
rg

y 
pl

an
ni

ng
 o

bj
ec

ti
ve

s
m

ea
n 

0.
44

2



JORDAN POLICY NOTE \ KOMENDANTOVA, EKENBERG, MARASHDEH, AL-
SALAYMEH, DANIELSON AND LINNEROOTH-BAYER 

10 \ 
 

Figure 3: Number of moves for each criterion during the final workshop 

 

Criteria were moved as stakeholder groups had different positions, as the 
examples of the ‘electricity system cost’ and ‘pressure on local water resources’ 
show. In the first example, decision-makers’, industry and finance groups were 
intent on prioritizing this criterion while national NGOs were moving this 
criterion down for the sake of other criteria (Figure 4). 

Figure 4: Group convergence on electricity system cost criterion 

The second example of ‘pressure on local water resources’ (Figure 5) shows how 
national NGOs were prioritizing this criterion while the industry and finance 
group stakeholders were moving it down. 

 

 

 

 

 

0 5 10 15 20 25

Pressure on Local Land Resources

Use of Domestic Energy Sources

Non-Emission Hazardous Waste

Domestic Value Chain Intergation

Local Air Pollution and Health

Knowledge and Technology Transfer

On-site Job Creation

Global Warming Potential

Pressure on Local Water Security

Electricity systems cost

Safety



JORDAN POLICY NOTE \ KOMENDANTOVA, EKENBERG, MARASHDEH, AL-
SALAYMEH, DANIELSON AND LINNEROOTH-BAYER 

11 \ 
 

Figure 5: Group convergence on pressure on local water resources criterion 

 

A survey conducted among all workshops participants about their satisfaction 
with the ranking of technologies and criteria showed that 53 per cent of all 
participants were satisfied with the ranking of criteria and 27 per cent were very 
satisfied. As concerns the ranking of technologies, 64 per cent were satisfied, and 
17 per cent were very satisfied. However, 22 per cent of participants were not 
satisfied with the ranking of criteria, and 18 per cent of participants were not 
satisfied with the ranking of technologies.  

The online individual ranking of criteria and technologies showed that if 
participants were to rank criteria and technologies individually, they would 
prefer criteria that are relevant for socio-economic development and energy 
security while environmental criteria would be ranked much lower. The 
individual ranking of technologies showed that renewable energies such as utility 
PV and CSP would still be the most favourable technologies while nuclear energy 
was ranked much lower than during the workshops (Table 2).  
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Table 2: Final ranking of criteria and technologies during the final workshop and 
the online survey 

Criteria Technologies 

Original ranking 
from final 
workshop 

Ranking based on 
survey 

Original ranking 
from final 
workshop 

Ranking based on 
survey 

Electricity costs 

Safety 

Air / health 

Water 

Tech. transfer 

Job creation 

Domestic energy  

Waste 

Value chain  

Land 

Global warming 

Electricity costs 

Safety 

Domestic energy 

Job creation 

Value chain 

Air / health 

Water 

Waste 

Land 

Tech. transfer 

Global warming 

Utility PV 

CSP 

Nuclear 

On-shore wind 

Large hydro 

Gas 

Coal 

Oil shale  

Oil 

Utility PV 

CSP 

On-shore wind 

Gas 

Large-scale hydro 

Oil shale 

Nuclear 

Oil 

Coal 

 

The team also analysed media reporting on electricity-generation technologies in 
Jordan. This analysis showed that solar, nuclear and oil shale were most 
frequently reported on in the Jordanian mass media. While, however, reporting 
about solar energy was mainly positive, the reporting about nuclear and oil shale 
was more polarized with a significant share of positive but also negative news 
coverage. 

 

2 RECOMMENDATIONS  
From the results of this study, three major recommendations for the Jordanian 
energy policy process can be drawn:  

Create a favourable environment for investment in renewable energy 
sources.  The ranking of criteria, as well as the stakeholders’ preferences, 
expressed during the workshops and surveys show that the discourse about 
energy transition in Jordan is strongly dominated by economic rationality and 
energy security concerns. For instance, the electricity systems costs criterion was 
the most favourable criterion during most of the workshops. During the 
individual online survey, socio-economic criteria were constantly prioritized 
while other criteria were moved down. During the discussion of technologies and 
visions for Jordan, some of the major concerns were about uncertainty about the 
future levelized costs of electricity. The main expectations regarding the 
economic growth of Jordan were connected with investments in new 
technologies, the creation of employment opportunities as well as multiplier 
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impacts. The evaluations with the help of DecideIT showed that the significant 
preference for the electricity system costs criterion contributed to a higher 
ranking of technologies such as coal. 

Provide further opportunities for participation in decision-making processes 
on energy transition. The evaluation of results on discussions about procedural 
and output justice shows that the majority of participants think that 
compensating local communities for dangers to the environment and human 
health caused by electricity-generation and transmission projects should be the 
least favourable option as infrastructure projects should rather be an 
opportunity to make communities a better place to live. The recommendations 
expressed during the workshops were that further efforts are needed to involve 
stakeholders but also laypersons into decision-making processes on energy 
transition, which would entail a discussion about technology but also about the 
location of electricity power stations and electricity transmission infrastructure. 
Also, further awareness-raising measures are necessary to inform people about 
how they can participate. The level of transparency of decision-making processes 
and criteria relevant for decision-making processes should be increased.  

Create conditions for an energy transition that is socially, environmentally 
and economically sustainable.  The evaluation of the visions of the future of 
Jordan shows that Jordanian stakeholders have aspirations but also concerns 
about the economic, social and environmental future of Jordan. The young people 
are the most optimistic group of stakeholders. As concerns economic 
development, the majority of stakeholders groups wishes that Jordan will 
become an economic leader in the region, an attractive country for investment 
and that it has a stable and resilient economy to different regional processes. 
Energy should become an essential component of this economic growth. 
Reducing energy import dependence should become an essential component of 
economic growth and debt reduction. At the same time, green growth should 
contribute to the use of locally available energy resources and create an impulse 
for economic development in the regions in combination with the further 
development of manufacturing capacities, technology and knowledge transfer. In 
the social area, energy transition will create employment opportunities but might 
also lead to disrupting traditional family values and creating the potential for 
societal conflicts if no compromise is found. In the environmental area, holistic 
solutions are needed to address water scarcity, the pressure on local water and 
land resources from continued use of electricity-generation and -transmission 
infrastructure. Energy transition is seen as an opportunity to reduce impacts 
from electricity-generation on the environment but also to change human 
behaviour towards reducing pressure on the environment due to the increased 
level of awareness and the availability of new technologies. 
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