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ABSTRACT

Alia Hussein Sabra  for  Master of Science in Energy Studies
Major: Energy Studies

Title: The Impact of Public Acceptance on the Future of Nuclear Enerqgy in the Middle
East: The Case Study of Jordan

Increasing demand for water and energy has led Jordan to plan for considering a
new energy program, namely; the acquisition of a nuclear power program. This thesis
studied potential challenges that might hinder such initiation via surveying the opinion of
Jordanians with regards to the future of energy in their country.

The major research question that this study tried to answer and understand is
whether the government plans to build a nuclear power plant and the perceptions of
Jordan’s energy for the Jordanian public are aligned. The selection of Jordan is due to the
fact that the debate on whether nuclear is a suitable energy source for Jordan remains lively.

Consequently, the proposed study would have a significant potential for impact to
inform the energy debate in the kingdom. Furthermore, since no nuclear initiation contract
has been signed yet, it is the ideal time and environment to study the various views and their
potential influence on the political and governmental system. A survey, with both Arabic
and English translations, was initiated to target through a non-random sampling one
hundred Jordanians from the general public. The quantitative content was analyzed using
the online software called “Qualtrics” to come up with descriptives, frequencies and cross-
tabulations. At the same time, it aided in comparing results to those of previous polls
conducted in Jordan and other nuclear-seeking countries of the Middle East and the rest of
the world.

Additionally, a non-structured interview was conducted online with universities
and nuclear related groups on social media. Another semi-structured set of interview
questions was made available to dialogue with some stakeholders in the country. Fourthly,
an advanced search method was developed to measure the factors affecting the public’s
sentiments towards nuclear power in Jordan. Finally, a comprehensive analysis of the
quantitative and qualitative results came-up with a better idea of the dynamics around
energy decisions in Jordan.

Findings conclude that the average final key factor ranking is Safety, Israel, and
Finance factors as highly effective, while Opposition and Multinational Corporations were
seen as least effective. There was a quasi-consensus that the public opinion’s is not that
important which is surprising especially when a minority of people governs the
policies. The breakdown between the uncertain somewhat and the certain strong was
identified, thus revealing that the strong opposition was higher than the strong in favor.

Keywords: Jordan, Nuclear Energy, Public Acceptance, Key Factors, Public Sentiment,
Stakeholders
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CHAPTER |

INTRODUCTION

One of the countries that specifically mentioned nuclear energy as part of its
intended nationally determined contributions to climate change mitigation is Jordan
(IAEA, 2016).Jordan has indicated it wants to develop nuclear power to meet its
growing energy needs and overcome its water shortage through desalination while using
a reliable and long-term predictable electricity generation cost (Kahook S., 2014).
Debate about the inclusion of nuclear power as an energy source in Jordan is heating up.
However, there are challenges that might hinder the initiation of such endeavor. These
challenges include funding, ownership and management, liability and insurance,
security and environmental issues. To assess the acceptability of nuclear power in
Jordan, this study will primarily survey the opinion of the Jordanian public. It will
secondarily interview the opinion of some stakeholders concerning the construction of
nuclear power plant (NPP) in their country. In addition and most importantly, it will
come up with a baseline data about key factors that might be playing a role whether a
positive or a negative one in affecting the public sentiment with regards to the nuclear
energy program. We believe that the results could potentially have a significant
potential for impact the nuclear energy debate.

In 2012, due to natural gas supply constraints from Egypt due to repeated
attacks on the gas pipeline running through Sinai, Jordan had to import 5 percent (%) in
addition to the 84% heavy fuel oil and diesel. In 2013, Jordan imported 0.3 terra-Watt-
hour (TWh) to satisfy its 14.5 TWh electricity consumption. This electricity production

came from oil power plants (74.5%), succeeded by natural gas (25.1%), and then hydro


http://phys.org/tags/nuclear+power/

(0.3%) and wind (0.1%) (IAEA, 2013). Currently, it has 2,400 Megawatt electrical
(MWe) of generating capacity with a per capita consumption of about 2,000 Kilowatt-
hour per year (kWh/yr) and is expected to need 5,000 MWe by 2020 and 8,000 MWe by

2030 when it expects doubled electricity consumption (Tables 1 and 2) (KNEB, 2017).

Table 1 : Sources of Energy Production and Consumption in 2015 (JAEC, 2016)

Sources of energy

Fossil fuels Nuclear Renewables
Solid fuels
) L. . Other
include coal, Liquid Gas Uranium  Hydro
o renewable
lignite
Production Amount 0.0005 0.00897 ; 0.0006  0.007
In Exajoule (Ej)
Consumption ; 0287  0.128 ; 0.008 0.006

Amount In Ej

Table 2 : Energy related ratios in 2015 (JAEC, 2016)

2015
Energy Consumption Per Capita (Gj/Capita) 58.8
Electricity Consumption Per Capita (Kwh/Capita) 2,318
Electricity Production/Energy Production (%) -
Nuclear/Total Electricity (%) -
Ratio Of External Dependency (%) 97

Hence, with these projections, Jordan’s significant 98% fossil fuel import for
its electricity at a cost of about one-fifth of its Gross Domestic Product (GDP) is leading
to growing debt from energy imports and possession of 35,000 tons of uranium ore
deposits lead to its interest in nuclear energy (Table 3) (Aboul-Enein et al., 2016 and

Schenker, 2015). Therefore, one third of the 2030 projection is expected to be



recompensed from nuclear energy source. Despite its existing regional grid connection
of 500 MWe with Egypt and 300 MWe with Syria, Jordan is increasing links with Israel
and Occupied Palestine to both increase energy security and provide justification for

larger nuclear units (KNEB, 2017).

Table 3 : Estimated Available Energy Sources (JAEC, 2016)

Estimated Available Energy Sources

Fossil Fuels Nuclear Renewables
Solid Liquid Gas Uranium Hydro Other
Renewable
Total Amount In Specific Units* 40000 - 300.00 70000.00 - 0.00
Total Amount In EJ 251.00 - 0.95 38.10 - 0.05

*Solid, Liquid: Million tons; Gas: Billion m®; Uranium: Metric tons; Hydro, Renewable: TW

Despite the proposed idea of a nuclear desalination plant, which did not
materialize, Jordan along with Arab countries in the Middle East and North Africa
(MENA) region formed in 1988 the Arab Atomic Energy Agency in order to coordinate
nuclear-energy research (Ramana and Ahmad, 2016). Discussion on nuclear energy re-
emerged after Saudi Arabia halted its oil supply in the early 1990s. However, the
government did not initiate efforts before 2007 when it established a Committee for
Nuclear Strategy tasked with developing a program to install nuclear energy generation
capacity sufficient to provide 30% of electricity by 2030 (WNA, 2015). Furthermore,
The Jordan Atomic Energy Commission (JAEC) and the Jordan Nuclear Regulatory
Commission (JNRC) were created and the nuclear law modified. During the same year,
JAEC started conducting a feasibility study including a comparative cost benefit
analysis on nuclear energy (Ramana and Ahmad, 2016). JAEC focuses on safety and

security, nuclear science and technology, and safeguards and verification. Its mission is



to transform Jordan into a net electricity exporter by 2030 by ending dependence on
fossil fuels. It aims in exploiting national uranium assets, promoting public and private
partnerships, providing for water desalination, and enabling competitive industries that
are energy-intensive(WNA, d2016).

Around the same time, the Jordan University of Science & Technology (JUST)
established a nuclear engineering program (Hibbs, 2007). Consequently, Jordan signed
a $70 million dollars ($) loan agreement with South Korean’s “Atomic Energy Research
Institute (KAERI)with Daewoo Corporation” for a 5 mega-watt (MW) research and
training nuclear reactor at JUST, expected to start in 2016 or 2017 (WNN, 2016). In
November 2009, JAEC awarded an $11.3 million contract to Worley Parsons for pre-
construction consulting for Jordan's first NPP with a foreseeable future of an operating
NPP as early as 2015 (MacLachlan, 2009a). In addition, Jordan as a ‘nuclear newcomer’
is still considering, planning and starting a nuclear power program, and have not yet
connected a first nuclear power plant to the grid. Since embarking on nuclear power will
need national capabilities and domestic training programs for construction, licensing
and operation, Jordan has established a cooperation with France, an experienced
country, to bridge the experience gap in the area of education and training (IAEA,
2011). Nevertheless, the country's relatively low financial resources have been reported
to be a major obstacle (Ramana and Ahmad, 2016).

In October 2013, Jordan, having refused to renounce its right to enrich,
announced that nuclear corporation Rosatom's reactor export subsidiary would be the
supplier, while Rusatom Energy International, a Russian contractor, would be its
strategic partner and effectively the operator of the plant through a joint venture (WNN,

2015 and Salem, 2016). On September 22 2014, Jordan signed a contract with Rusatom



Energy International to build two 1,000 MW pressurized water reactors (PWR) of
Generation I11+ (Russian Water-Water Energetic Reactor VVVER-1000 design - Atom
Story Export ASE-92 nuclear units) at Qasr-Amra in Al-Azraq province situated at
about 70 Km South East of Amman as early as 2018 (Table 4) (Aboul-Enein et al.,
2016, Schenker, 2015, WNN, a2016, WNA, d2016, and Araj, 2015). However,
construction contracts for the two Qasr Amra reactors are yet to be finalized. On the
longer term, four nuclear reactors are being considered. By 2026, Jordan's projected

nuclear capacity stands at 2,120 MWe (Ahmad and Snyder, 2016).

Table 4 : Planned nuclear reactors in Jordan

Unit Tvoe Mwe Construction Operation
yp Gross Start Year
Qasr Amra 1 ;/gzer-mom V- 1060 20187 2023
Qasr Amra 2 ;/gzer-mom V- 1060 ? 2024-25
Total 2,120 2026

JAEC said recently that the Kingdom’s first nuclear power plant could be
operational by 2025, if sufficient financing is secured (JT, aug2016). These steps were
taken to meet its “2007 national energy strategy’ that envisaged an energy composed of
29% natural gas, 14% oil shale, 10% renewables (wind and solar), 6% nuclear , 1%
imported electricity, and the remaining 40% from petroleum products by 2020 (Eran
and Grove, 2015 and WNA, d2016).

In March 2015, Jordan signed a $10 billion agreement with Rusatom, with
Russia contributing 49.9% of the $10 billion cost, with the Jordanian government being

responsible for the controlling (50.1%). The plant would be provided on a build-own-



operate (BOO) basis with Rosatom supplying all the fuel and taking back the used fuel
(Salem, 2016).

According to IAEA reviews, Jordan still needs to improve its regulatory and
development Infrastructure including upgrading the country’s current grid capacity
(IAEA, 2014). In April 2016, Russia's nuclear regulator “Federal Environmental,
Industrial and Nuclear Supervision Service (Rostechnadzor)” and Jordan's Energy and
Minerals Regulatory Commission (EMRC) signed a five-year agreement to cooperate in
the development of the legislative basis in the field of nuclear and radiation safety;
exchange experience in licensing activities, oversight and control activities; and in
safety regulation in the management of used nuclear fuel and radioactive wastes
including their transportation and safe storage (WNN, a2016). Moreover, JAEC is
currently in discussions with several international companies (Shanghai Electric, China
National Nuclear Corporation, Alstom and other Japanese, German, and Czech
companies) to be partners in the country’s first NPP by providing necessary turbines
and electrical systems for the power plant (Ghazal, 2016 and JT, aug2016). JAEC
suggested that a final split of share capital in the plant might be Jordan 35%, Russia
35% and China 30% (WNA, d2016).

Finally, small modular reactors (SMR) were also included on the agenda as of
November 2013 when JAEC said that it would build several ones of about a capacity of
180 MW (WNA, m2016). JAEC finds SMR suitable with Jordan's grid capacity as it
can be used at a load following mode, i.e. the electricity output is varied according to
demand; has a lower investment cost; and an enhanced safety which means it can be
constructed close to where people live thus reducing the emergency planning zone

(Ramana and Ahmad, 2016).



Since in February 2016, the King of Jordan stated that he is “keen to be a
'model pioneer' in the use of nuclear energy for peaceful purposes, with a commitment
to the highest levels of security, safety and international best practices, and with full
transparency”, the signature of the engineering procurement construction (EPC)
contract for the initiation of the 1,000 MW reactors is expected to happen during 2017,
and it is a matter of time till they secure finance to be able to start building the first
reactor (WNN, f2016, Sputnik International, 2015, and JT, 20aug2016); It is thus the
ideal time and environment to study the Jordanian public’s opinion, the key factors that
might influence its sentimental penchant and its potential capacity to influence the

political and governmental system.



CHAPTER II

LITERATURE REVIEW

A. Overview of Public Acceptance to Nuclear Energy in the World

Three in five citizens i.e. 62% globally oppose the use of nuclear energy with
only 26%, a quarter, influenced by the most recent nuclear disaster in Fukushima, Japan
on March 2011; states latest global poll led by Ipsos Global Advisor in 2011 (IGA,
2011). Another global research agency, GlobeScan surveyed 23,231 people in 23
countries from July to September 2011 revealing only 22% in favor of nuclear energy in
contrast to 71% who oppose and 39% wanted to continue using existing reactors
without building new ones while 30% preferred to shut everything down (Globescan,
2012). Surveys about examining public opinion on building new nuclear power plants
has been conducted internationally for four decades now.

Public attitudes towards nuclear power during the 1950s was still in its early
stage of development and yet unmeasured. Movements to oppose the widespread
development of nuclear power started since the 1960s (Mazur, 1981). The nuclear
power debate reached an unparalleled intensity in the history of technology
controversies back in the 1970s and 1980s (The New York Times, 2010). In early
1970s, opposition level averaged 30% following the success achieved in ending an
nuclear power project in Germany after large protests were organized (Garb, 1999,
Wolfgang, 1990 and Falk, 1982). These protests were soon replicated in other parts of
the world as anti-nuclear opposition became a worldwide phenomenon with far-
reaching protests being organized not only for the development of nuclear reactors but

also the development and testing of nuclear weapons (Kitschelt, 1986 and Brian, 2007).



Huge protests were organized almost everywhere including more than 175,000 people
attending several protests in France in the mid-1970s or some 280,000 people
participating in protests in West Germany during the same period. Some of these
demonstrations included the occupations of declared nuclear sites and the disruption of
the transport of material destined to these sites (Giugni, 2004 and Lutz et al., 2009).
These protests were further energized following the Three Mile Island accident in April
1979 as several demonstrations were organized in major capital cities around the world
including in West Germany and the United States (Walker, 2004 and Kin, 1891).
Subsequently in the1980s, polls showed a continuous drop in support for nuclear power
with only a third of the public. Despite the declination in support, the public’s overall
attitude can be described as uncertain when 40% thinks that operating reactors are
somewhat safe while around 52% thinks they are dangerous and 5% are not sure
(Princeton University, 2017). The reason behind this ambivalence is due to factors
related to reactor safety debate among experts, perceptions of the likelihood of reactor
accidents, changing personal values, and media coverage of the technology. These
factors increase the doubt about the credibility and technical capabilities of both the
nuclear industry and its governmental regulators and thus cause great public concern. In
April 1986, the Chernobyl NPP disaster occurred in Ukraine putting a near halt to the
building of new nuclear reactor units with at least 120 reactors being cancelled in the
US, programs being cancelled in Ireland and Poland while ballots to oppose or phase
out nuclear power were organized in Austria, Sweden and Italy (Pietro, 2004 and
USNRC, 2014). More recently, in March 2011, the Fukushima disaster led China, The
Netherlands and Switzerland to freeze all new reactor construction projects while public

support dropped in Korea and Belgium. On the other hand, Germany and Switzerland



announced that they were phasing-out their nuclear power plants by 2022 and 2034,
respectively and Japan by the 2030s (Maeda and Aaron, 2012, BBC, 2011, SChneider
and Froggatt, 2012, and Kanter, 2011).

Opponent actors (groups with a focus on nuclear energy and alternatives to it
and large environmental groups that participate in lobbying and public criticism of
nuclear energy) believing that nuclear power poses several threats to people and the
environment (LaMoreaux, 2010 and Sturgis, 2009), were not anti-nuclear activists only
but also scientists who were increasingly concerned about overall safety in the light of
its proliferation (Gottlieb, 2009). Other major concerns raised included the high cost of
NPP, the problems of processing, transport, storage and safe disposal of nuclear waste
as well as health risks and environmental damage from uranium mining and the possible
emergence of nuclear terrorism (Greenpeace International and European Renewable
Energy Council, 2007 and Giugni, 2004).Furthermore, reactors were considered as
complex machines where things can and do go wrong as there have been serious nuclear
accidents (Sovacool, 2008). Critics questioned the reliability of new technology in
restraining the risks of nuclear fission usage as a power source. They also argued about
the energy-intensive stages of the nuclear fuel chain claiming that nuclear power is not a
low-carbon electricity source (Diesendorf, 2007 and Kurt, 2008).

Supporting actors, on the other hand, advance the example of operational
safety record in the Western world as excellent when compared to the other major kinds
of power plants (Cohen, 2009). These actors which are large and lobbying organizations
with a focus on nuclear targeting a broad audience, trade and professional associations
that support commercial nuclear energy and industry research organizations indirectly

influencing public opinion; favor nuclear power and sell it to the public as a sustainable

10



energy source that produces virtually no conventional air pollution thus reducing carbon
emissions. They also claim that nuclear power uranium dependent will increase energy
security and independence as oil is an exhaustible resource (Hubbert, 1956 and Newton,
2005). Additionally, risks of waste storage can be further reduced via the latest
technology in newer reactors. With these terms, supporting actors managed to attract the
public as a British poll showed a 30% decrease in the population against nuclear energy
compared with 60% three years ago. Another American poll showed 50% in favor of
expanding nuclear energy, up from 44% in 2001 (Beatty, 2009 and Arulchelvan, 2013).
Supporting actors attempt to shed the light on the limitations of oil and natural gas
reserves and the benefits of fast reactors in safely providing energy for thousands of
years.

Finally and although it has partly recovered since the Fukushima Daiichi
accident in 2011, public acceptance of nuclear power decreased significantly in many
countries. According to a most recent 2015 study conducted by Pew Research Center in
the US, about half of Americans (51%) oppose nuclear power in comparison to 45% in
favor and scientists are more inclined to build more NPPs than the general public with a
65% versus 45% favoring, respectively each (NEA and IEA, 2015 and Funk and Rainie,

2015).

B. Overview of Public Acceptance to Nuclear Energy in the Middle East

In the mid-2000s, several Middle Eastern countries announced their intention
to develop nuclear reactors in order to generate cheaply the energy needed for water
desalination among others. This led many to express concerns over these declarations

and the underlying intention particularly in view of the prevailing impasse over the
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Iranian nuclear power. Concerns raised included the possible development of
clandestine military nuclear programs under the cover of these civil nuclear energy
ones. Since then, however, little has changed in the region although Algeria, Bahrain,
Egypt, Jordan, Kingdom of Saudi Arabia (KSA), Turkey and the United Arab Emirates
(UAE) are all at various stages in the planning process under the supervision of the
international community and with supplies from Western countries. Among these the
UAE is the only country having initiated work on a nuclear reactor with the help of
South Korean suppliers (Kamrava, 2012 and Ahmad and Ramana, 2014). It is worth
noting that following a market research company TNS that surveyed 750 people in the
UAE, 82% of the people were in favor of nuclear power in December 2012 compared
with 66% in 2011 before the Barakah nuclear reactor construction started. The 2012
survey also found that 89% of residents became more aware of peaceful nuclear energy
and 55% viewed it as a main source of power generation second to oil. The high support
of the public contrasted with a decline in concerns related to overall safety of NPP. Still
reassurance about nuclear waste disposal is needed (WNA, 2015).

The region lacks an effective or strong civil society capable of leading an
organized movement to oppose the development of nuclear power. Thus concerns over
nuclear projects are usually expressed from outside the region with most being anchored
in political concerns such as the development of clandestine nuclear weapons programs,
the socio-political instability plaguing the region including the presence of major
terrorist groups and so on. However, the rising instability of the last few years in the
region has led to the cancellation or delaying of some projects including those in Egypt
and possibly in Jordan due in large part to the great number of refugees. The

homegrown skeletal opposition to nuclear energy development in the region is pushed

12



by political forces in order to gain political dividends such as in Jordan where criticism
from environmental activists (Jordanian Friends of the Environment) rose against plans
to build NPP, which are supported by the King. It is hard to know how exactly the
Jordanian public feels about nuclear energy as protests against nuclear power have
never drawn large numbers, but in the aftermath of Fukushima and during the
excitement of the Arab spring, the demonstrators went loud and ardent. “Discontent has
been muted as Jordanians have soured on protest in general”, therefore on December
2013 the International Republican Institute surveyed the Jordanian’s opinion to find that
54% support the program, believing it will bring down electricity prices, while a
substantial minority 33 % oppose it based on fears of health hazards and pollution.
Interestingly, 67%, almost most of the respondents, said they knew almost nothing
about the program and hearing a series of statements about nuclear power and potential
alternatives reduced the percentage of supporters (Seeley, 2014). In Egypt, on the other
hand, a survey was conducted by GlobeScan on November 2011 in Alexandria, Cairo,
Giza, and Shubra El-Kheima areas representing 24% of the national population. Results
showed a slight 5% increase difference for those opposing in contrast to 31% supporting
which was considered high since Egypt lacks active NPP (Khlopkov, 2012 and
O’Brien, 2013).

The evaluation of energy policies of Arab countries shows that five countries,
namely Bahrain, Iraq, Lebanon, Libya and Yemen don’t include nuclear option in their
long-term energy strategies. Besides, after initial interest in nuclear power Kuwait,
Oman and Qatar have revoked their national plans in the aftermath of the Fukushima
accident and in favor of regional nuclear concept among Gulf countries. The detailed

evaluation of the development status of nuclear power program in Arab countries
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reveals that at present only UAE is at an advanced stage of project implementation
(phase 3 of International Atomic Energy Agency (IAEA)’s milestone approach) and it is
expected that the first unit will start operation in 2017. The second group comprises
three countries, namely Jordan, Egypt and KSA, that already made a conversant
decision to introduce nuclear or define a concrete time plan (phase 2 of IAEA’s
milestone approach). Jordan finalized its bid evaluation and signed project development
agreement with Russian Rosatom that foresees a construction start for the first NPP in
2016. Egypt announced that it is prepared to start an international bidding process for its
first nuclear energy plant. KSA has announced plans to construct 16 nuclear reactors
with a total capacity of 18 GW nuclear capacities by 2032 with estimated investment
costs of about $80 billion and hopes to have its first reactor operating by 2022. Algeria
is close to make a well-informed commitment to a nuclear power and has reached the
end of phase 1. All remaining countries are still in the pre-project stage either in the
preparation to make a knowledgeable commitment to establish a nuclear program or
simply working on reassessing the appropriateness and viability of nuclear option for
their long-term energy plan and evaluating various obligations and commitments
associated with the commencement of nuclear power program (Personal

Communication: Dr. Habib EI Andaloussi).

C. History of Public Opinion to Nuclear Energy in Jordan

Jordan's policy-makers have long desired the realization of such nuclear power
plan (Schenker, p2015). They and the rest of the Jordanian proponents of such plan
insisted on the need to diversify energy sources and to have a long-term energy

planning (Tabbara, 2014). Likewise, JAEC stated that nuclear power could be the key to
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“energy security” in Jordan. Majd Hawwari, a chief nuclear regulator, argued that
“nuclear power was the only possible option for Jordan” and attacked opponents of the
nuclear plan for suggesting alternatives (Seeley, 2014). Strong support for new nuclear
build is one third or more in Jordan. Nevertheless, support for closing all nuclear plants
is highest in several countries and Jordan is among them (OECD, 2010). Still, criticism
from the community especially environmental activists “Jordanian Friends of the
Environment” rose against the supported NPP plans (GlobeScan, 2005). In 2005, a poll
conducted for the International Atomic Energy Agency (IAEA) found that 41% of
Jordanians opposed NPP construction with 35% supporting and only 33% supported
nuclear power as a solution to climate change (Al-Rawad and Al-Khattab, 2015).
Another poll found that the Jordanian public rated nuclear power second among

personal risks and fourth among societal risks (JT, 2012).

It was hard to know how exactly the Jordanian public felt about nuclear energy
as protests against nuclear power have never drawn large numbers, but in the aftermath
of Fukushima and during the excitement of the Arab spring, the demonstrations became
loud and ardent. They especially intensified following a decision taken in late 2010 to
relocate the nuclear reactor initial site, which was 25 Km South of the Red Sea port of
Agaba and 12 Km East of the Gulf of Agaba coastline, due to seismic padding
additional costs (as identified by the Belgian contractor Tractabel), to 40 Km Northeast
of Amman in Balaama area near Mafraq (JT, m2012). This new location claimed to
have the advantage of being at proximity to the Khirbet Al Samra power plant for using
its wastewater to cool the reactor (Green World Conferences, 2008). A peaceful

message from the Mafraq residents was addressed to the Prime Ministry, the Royal
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Court and the Ministry of Energy clearly stating that the public does not want a nuclear

reactor (WISE Amsterdam, 2011).

In May 2012, the opposition to nuclear power reached parliamentary
discussions with votes 36 to 27 in favour to halt the nuclear program, including uranium
exploration by stating that it “will drive the country in to a dark tunnel and will bring
about an adverse and irreversible environmental impact” (Haddad, J., 2012 and Salem,
2016). In June 2012, a JAEC official admitted there was increased visibility of
opponents in the media, accentuated by concerns of safety, water scarcity, siting and
waste management (JT, j2012). In July 2012, discontent reached a breaking point when
locals in Ar-Ramtha attacked the site, chosen within their vicinity for the research
reactor, by smashing doors and windows, and burning technical documents. Moreover,
several scientists and environmentalists launched a campaign against building any
nuclear facilities in the country, and urged the South Korean contractor to pull out of the
research reactor project (Aboul-Enein et al., 2016 and Namrouqga, 2013). The worldwide
well-known environmental organization “Greenpeace” played a prominent role in the
public debate by collecting numerous signatures under an anti-nuclear petition
submitted to the prime minister, according to media reports (Abuqudairi, 2014). All this
led to the decision of relocating the nuclear site for the third time and thus the current
chosen site for NPP construction became “Qasr-Amra”, a desert area, in Al-Azraq

province situated at about 70 Km South East of the Capital Amman.

In September 2012, during an interview with King Abdullah Il who replied to a
question by Agence France-Presse concerning the opposition and its demonstrations
against the nuclear energy program by stating that he understands those who are anti-

nuclear because of “safety concerns or philosophical reasons”. However, there is a need
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to look closely at how nuclear can be used safely and effectively to meet the people's
urgent needs, especially, that Jordan has 3% of the world’s uranium resources. In
addition, Jordan is the world’s fourth water-scarcest country and thus nuclear energy
will grant some degree of self-reliance to afford a cheap desalination. King Abdullah I1
considered that strong opposition to the peaceful nuclear program is coming from Israel
(Petra, 2012). He realized that Israel was putting pressure on countries they approached
to disrupt any potential cooperation. As for constructive domestic opposition, He
pointed that Jordan will go only for the most secure latest-generation reactor with
multiple features that enables them to withstand extreme conditions while describing
Japan’s Fukushima disaster “involving an old-generation plant”. Regarding the location
of the plant, he ensured that it would be placed where there is the least earthquake risk
and the highest security. As for the claim from Jordanian opponents saying that other
countries are shutting their plants, King Abdullah contradicts with the fact that more
plants are being set up worldwide, as countries are aware that population density is
increasing and with it the need for energy. “There's no argument, nuclear energy is one
of the cheapest energy sources around” (Petra, 2012). As for the plant construction
costs, it would cost about Jordanian Dinar (JOD3.5 billion for what will constitute one
third of the total power capacity generated in Jordan today. In comparison, the attacks
on the Egyptian gas pipeline during 2010 and 2011 have costed Jordan already JOD2.8
billion and that could have paid for almost one reactor concluded the King (Petra,

2012).

In contrast, 10 days after this interview, the Haaretz magazine posted that
Israeli officials have rebutted claims by King Abdullah 11 that Israel has tried to thwart

Jordan's civilian nuclear energy program but instead it has even provided the Kingdom
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with material assistance. Therefore, the King’s latest accusation, made on the eve of the
International Atomic Energy Agency conference in Vienna, surprised and angered

Israeli nuclear officials.

During the conference, the Israeli delegation of the Israel Atomic Energy
Commission (IAEC) responded officially, by "We have no problem with a civilian
nuclear program in Jordan to meet their energy and water needs and it's a good
question why the Jordanians are saying otherwise”, "Israel believes in the peaceful use
of nuclear energy in the Middle East, as long as states fully honour their international
non-proliferation obligations,” and continued to add that “as for the selection of
Jordan's nuclear power site, Israel also provided comprehensive geological data to the

Kingdom upon its request”’(Haaretz, 2012).

The latest relocation of the nuclear site to ‘Qasr Amra’ relaunched major
protests from indigenous in the area known as the “Bani Sakher” tribe (JT, 2013). Hind
Fayez, a tribe descendant and prominent parliamentarian, affirmed that “I will not allow
the construction of the nuclear reactor, not even over my dead body...The Bani Sakher
tribal so rejects the construction of the nuclear reactor in Qusayr Amra” (Namrougqa,
2012). The Islamic Action Front (IAF), Jordan’s largest opposition political party, was
also initially opposed to JAEC plans. However, after a meeting between IAF and JAEC
representatives in February 2013, I1AF secretary-general, Hamza Mansour, released a
statement outlining 12 conditions JAEC must meet to ensure the effectiveness of the
nuclear program. The conditions included environmental protection measures, safe and
secure nuclear waste management, a responsible approach to managing the country’s

water resources, and transparency in the choice of the technology supplier (Taha, 2013).

18



Nonetheless, the opposing legislative vote of May 2012 did not deter
government officials from signing the deal with Russia, which, in November 2013,
stimulated fresh fears as experts urged to abandon what they called a dangerous and
illogical plan, and activists and environmentalists warned that the project is too risky.
“We are very afraid of this project because it’s dangerous to the entire country, people,
the environment, and economy. We do not see a need for it when there are cheaper,
better and safer alternatives” said Ali Kassay, a member the Jordanian Coalition for
Nuclear Free Jordan (Magid, 2016). “It’s illogical to build a nuclear plant in a country
known historically for earthquakes, as well as lack of capabilities, funds, human
resources and water” and “before making such announcements, detailed feasibility
studies and consultations with local communities should have been carried out,” said
Environmentalist and Consultant of the Jordanian Ministry of Environment Rauf
Dabbas. On the other hand, Araj, an official, claimed that “ample water will be
available inland from the Khirbat Samra wastewater treatment plant” (Seeley, 2014).
Safaa Jayoussi, a Greenpeace climate and energy campaigner mentioned that “Jordan’s
nuclear decision is a miscalculation. We saw what happened in Japan'’s
Fukushima NPP. We cannot allow this to happen in Jordan. Nuclear energy will not
provide sustainable energy. Jordan should drop its plans before it’s too late.” Local
environmental organizations said in a joint statement that “Jordan lacks the funds,
means and laws to govern and ensure nuclear safety as reckless government policies

continue to provoke Jordanians who reject the nuclear plan” (Magid, 2016).

Even within the royal family, divisions persist towards JAEC’s project as
Princess Basma, a strong environmental supporter, has voiced reservations against the

nuclear program (Abuqudairi, 2014). On December 2013, the International Republican
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Institute surveyed the Jordanian’s opinion to find that 54% supported the program,
believing it will bring down electricity prices, while a substantial minority 33 % oppose
it based on fears of health hazards and pollution (GlobeScan, 2005). Interestingly, 67%,
almost most of the respondents, said they knew almost nothing about the program and
hearing a series of statements about nuclear power and potential alternatives reduced the

percentage of supporters (GlobeScan, 2005).

In April 2014, dozens of tribesmen, farmers, tribal leaders, member of
parliaments (MP), former nuclear engineers and environmental activists gathered for
two hours at the 1,300 year old palace of Umayyid Caliph Walid Il, known as Qusayr
Amra, to object the government’s plan. Shaish Khraisheh, a former MP and leader of
the Khraisheh tribe, declared, "We absolutely reject the nuclear power project on our
land" (Sputnik International, 2015). The Bani Sakher tribe grew stronger with a group
of 5,000 young men who call themselves the "Bani Sakher Awakening". Bani Sakher
Awakening launched a series of civil disobedience campaigns to prevent construction
crews from ever reaching Azraq area. Both energy experts and environmentalists
accused JAEC of omitting plant decommissioning, insurance, maintenance and water
costs in their budgetary estimates, which could push the nuclear programme’s final

price tag to over $50 billion (Abuqudairi, 2014).

Dr. Ayoub Abu Dayaa, a Jordanian energy expert and environmental activist,
proclaimed that "In the West, dozens of countries are turning away from nuclear
[power] because the end costs are so prohibitive™. Even locals and farmers got affected
as the nuclear power contract signature already harmed their businesses, forcing many
to sell off their flocks of sheep and ancestral farmlands. "No one wants to buy produce

from Azrag anymore, the reactors are not even built and we are known as a 'nuclear
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area™, said Ahmed Hamad, owner of a farm about 30 Km west of the Qusayr Amra site
(Sputnik International, 2015). Moreover, locals remain skeptical to the government’s
mollification in promising them job opportunities in the highly specialized sector. To
make things sloppier, the current chosen site for the planned reactors holds beneath it
the Azraq aquifer, a major source of freshwater for the Capital Amman.
Environmentalists warned that one accident can toxify-up to one-third of the country’s
water networks (Sputnik International, 2015). Dabbas added that “There are no local
institutions that have the experience to closely monitor such nuclear activities and
plans” and that the government “is not serious about enhancing the role of the
ministries of health and the environment in this project. Furthermore, there are also
security concerns. The plant’s site is located near main roads linking Jordan to Iraq
and Saudi Arabia” and that “Jordan’s nuclear plans will take at least 10 years to
provide us with energy, but we need energy now” (Magid, 2016). As the manifestation
intensifies, the Jordanian government started meeting with tribal leaders in Azraq in an

attempt to negotiate. Activists and local residents have since moved their protests to the

heart of Amman and across Jordan (Sputnik International, 2015).

In 2016, an opinion survey conducted by the Center for Strategic Studies (CSS)
at the University of Jordan who polled 2,505 Jordanians and 700 opinion leaders
between July 24 and August 2 to measure the level of awareness about the use of
nuclear energy for peaceful purposes and the Jordanian nuclear program. Around 60%
of Jordanians said their knowledge of nuclear energy is insufficient in contrast, 60% of
opinion leaders found they had a good knowledge (JT, aug2016, Petra, 2016, and
Malkawi, 2017). Opinion leaders believe nuclear energy should be a top strategic

priority (67%) and the Jordanian Public believes it should be a strategic priority (77%),
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if the neighboring countries possess peaceful nuclear energy. The Jordanian Public had
watched, read or heard news mainly on TV; followed by social networking sites, news
websites and friends; about the Jordanian nuclear program (43%) much less than
opinion leaders (83%) who found their information in newspapers and websites first
then on TV and in lectures and workshops. The statement about nuclear power can help
curb climate change and the negative impact of burning fuels was believed by 54% of
the public versus 73% of the opinion leaders (JT, aug2016, Petra, 2016, and Malkawi,

2017).
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CHAPTER 111

MATERIALS AND METHODS

This work started by conducting a desktop qualitative research through
reviewing past research on the issues highlighted in this paper. Due to the nature of this
work, the desktop research has extensively looked at online resources. International
refereed journals were reviewed. Articles, books and blogs were looked over. Social
media including Twitter and more extensively Facebook were navigated to link, interact
with both the Jordanian public via inbox, and tweet tools, in addition to clusters like the
“Stop the Nuclear Reactor in Jordan” and the “Nuclear Jordan” groups, which are
composed of 98 and 933 members, respectively each. These types of groups include
members who discuss the nuclear subject with different views. Additionally, random
universities were contacted to comprehend the views of both students and faculty
members among which professors and staff. Students and professors who responded to
the invitation to discuss the subject came from the public universities of JUST in the
Irbid governorate and Al al-Bayt University (AABU) in the Mafrag governorate.

Moreover, a quantitative study was based on an advanced google search
engine. This search, amongst the major publishing newsletter sources in the country and
the ranking choice of impact factors by some stakeholders , calculated the average of
different main factors (1) opposition, 2) safety, 3) security, 4) environment, 5) politics,
6) multinational corporations, 7) finance and 8) Israel), to deduce the 3 top ones that
influence the general public sentiment.

In addition to the desktop tool, a field quantitative methodology was

effectuated electronically in order to better the retrieval of data. A survey formed of 25
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questions was designed using both Arabic and English to ensure clarity and conformity
of the questions (Appendix I). Arabic being the mother tongue in Jordan, the use of the
language can facilitate the task of reaching all social classes. The poll was then released
on the 30" of November 2015 via the online software called “Qualtrics” (Qualtrics,
2017). Jordanian families, professionals, officials and experts were reached out through
a circle of contacts.

The survey consists of a personal profile on the respondents, their awareness
level about nuclear energy and related energy issues. A quantitative analysis was
executed using the report breakout of the Qualtrics software to deduce the descriptive,
frequencies and crosstabs with the independent variables of gender, age, background
and sector. This quantitative simple non-random sampling technique is compared with
the desktop-conducted qualitative interview technique and to verify and literature
review explain the reasons behind the collected data. At the same time, it aided in
comparing results to those of previous polls conducted in Jordan and other nuclear-
seeking countries of the Middle East (ME) and the world.

To determine the size of the sample needed for the poll, the sample size
calculator on “Check Market” site was employed with a 95% confidence level (Z) and a
5% margin of error or confidence interval (C) for a population of 6,853,179 Jordanians
in 2015 (Check Market, 2017 and Country Meters, 2015). The online calculation was
compared to the traditional manual calculation method for validity purposes using the
following equation always with the same Z and C values and in addition a percentage

picking a choice (P) of 5%. Both gave a similar sample size (ss) result of 385 persons.

24



72 % p* (1-p)
Ss§s = —mMmmmmm
CZ

Z = Z value (e.g. 1.96 for 95% confidence level)

P = percentage picking a choice, expressed as decimal (0.5 used for
sample size needed)

C = confidence interval, expressed as decimal (e.g. 0.04 = +4)

Correction for finite population:

ss
new ss =
ss-1
1+
Pop

Pop = population

Considering Jordan’s large population and to have a round number, the aim of
the sample size was set to 400. After this sample size determination, only one quarter
will be surveyed due to the financial limitation of the electronic field sampling. A
margin of two month November 30, 2015 — January 30, 2016 was given to disseminate
the poll via emails, social media and word of mouth. Financial constraints resulted in
the survey being electronically fielded and thus collection time of the data extended
from January 30, 2016 to February 11, 2017. These constraints also limited the rate of
respondents of the Jordanian population to 100. The non-randomly selected sample of
Jordanian citizens eligible to vote is a representation of the Jordanian population by age,
gender, geographic location, education, background and sector.*

Following this quantitative analysis, another qualitative study of the field
methodology was based on a semi-structured interview with 5 stakeholders in the

country representing groups of activists, political establishment and businesspersons,

1 This is a non-random method of sampling because lack of finance prevented the study from being based
on a random one as was the initial objective of the study
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and government officials. Questions included their opinion regarding, namely; 1) their
perception regarding the impact of public movement on decision makers in the
Kingdom, 2) the manner the government engages with the public with regards to the
nuclear energy project, 3) their ranking of the key factors that are most likely to affect
public sentiment with regards to its opinion about the nuclear energy project in Jordan,
4) their suspicion about who fuels public opposition against nuclear, 5) their
assessment about the role of media, and finally, 6) the ways they suggest that the
government can promote the project within opposing tribes.

This interactive dialogue entailed in a qualitative analysis about the current
situation from the perspective of existing leaders of the country. Furthermore, it had an
added-value in the comparison between the collected quantitative and derived

qualitative opinions.

Risks and Limitations

One risk of this non-random sampling methodology is that it does not include a
bigger representation of the Jordanian public as it only considers one fourth (100) of the
total calculated sample (400). Besides, it restricts the opinions of the different
stakeholders within every cluster. Additionally, the google advanced search engine is
not a precise nor a very accurate tool. However, the diversity of this four-staged
methodology reinforces the quality of the work and brings in the richness needed in the
study of such a sensitive and scientific subject all at the same time. The tetra-
methodology along with the qualitative and quantitative parts of it will give a general
aspect of the direction towards which the future of energy in Jordan is heading and thus

its economic growth. In sum, this justification asserts the emphasis on this approach that

26



will analyze the alignment of different stakeholders and the potential of public influence

on political and governmental decisions.
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CHAPTER IV

RESULTS

Findings from the electronically field methodology revealed that the 100
Jordanian respondents (32% female and 68% male) were predominantly from the 25 to
34 (43%) and 18 to 24 (28%) age groups range and mostly graduates (55%) with a 0%
below high school degree level (Appendix Il). A remarkable percentage of 64% had a
background in Engineering and Architecture mainly males (97%) with all females
coming from the public health and environment (67%), science (50%) and engineering
(3%) backgrounds, mostly came from the private sector (67%) and originated from the
12 governorates of Jordan, namely; the center Capital Amman including its major cities
(Wadi—as-Sir, Tila-al-Ali, Al Jubayhah, Suwaylih, Shafa Badran) (65%), and Al-Balga
governorate (As-Salt and Ayn EIl Basha) (15%). The remaining 20% came from the
North [Irbid (Ar Ramtha, At-Taiba, Kufur Jayez), Ajlun (Kufranjah), Jarash, Mafraq],
the South [Al-Agabah, Maan, At -Tafilah, Al-Karak], and the Center [Az-Zarqa,

Madaba] (Figure 1).

15%

Figure 1: 12 Governorates of Jordan (McGill, 2017)
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29% rated the current Jordanian energy planning with a “good” grade of 3 on a
scale of 1 to 6; with the females 28% and males 29% having similar opinion and mostly
coming from an engineering (28%), business (33%) and medical (33%) backgrounds
and from the public (33%), private (27%), and international organizations (25%),
sectors; stressing that the reasons are mainly the government’s little usage of alternative
energy sources (57%), has poor to no planning (45%), too much politics is involved
(39%) and that there is too much dependence on foreign oil (37%).

Thus 62% believe that those policymakers should prepare now so that new
nuclear power plants could be built if needed in the next decade; with the females being
more assertive than males by 17%, mainly belonging to the private sector (30%) and to
the engineering background (29%); and to ensure a well-balanced energy supply in the
future, instead of building right away (59% ‘enlarged by the private sector and those
coming from an engineering background’). However, they strongly believed that a
mixture of solar (88%) and wind alternative energies (66%) should be the most used
sources to produce electricity in 10 years from now. It is interesting to note that 27%
(female 31% and males 25%, a 6% difference) of respondents mentioned nuclear energy
as primary source (Figure 2).

Therefore, 75% (mostly from the engineering background (93%), private sector
(90%) and females (85%)) strongly to somewhat agreed to the statement of the need to
take advantage of all low-carbon energy sources including nuclear among other and
confirmed that a great amount (75%) needs to be taken into account if one of those
energy sources had great potential as a climate change solution but starting with cheaper

sources of energy (79%).
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Figure 2: The energy sources that should be mostly used in 10 years from now

The 100 participants of the most recent poll in regards to nuclear energy
acceptance; strongly opposed by 36% (43% with those who somewhat opposed) in
comparison to 17% who strongly favored (53% with those who somewhat favored) the
proposition of using NPP as one of the ways to provide electricity in Jordan, noting that
only 4% males didn’t know what decision to make. It is attention grabbing to note that
the females strongly opposed (57%) by 33% more than the males (24%) and were not

strongly in favor (0%) (Figure 3).
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Figure 3: Gender opinion’s difference towards Nuclear Energy Adoption

Moreover, it is interesting to note that it is the younger generation 18-24 years
old who strongly favored the most (57%) and somewhat favored 25-34 (80%) and 18-24
(20%) in comparison to the older one 50-64 who strongly opposed 23%. However, what
is encouraging is that the youth significantly somewhat opposed 18-24 (67%) and

strongly opposed 25 to 34 (62%) (Figure 4).
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Figure 4: Age group’s opinion difference towards Nuclear Energy Adoption
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In addition, the higher the educational level the higher the somewhat
opposition and the strong opposition by Graduates 100% and 69%, respectively each
(Figure 5).Those who strongly opposed came from engineering (46%) and Public
Health and Environmental Sciences (38%) backgrounds in comparison to those who

were strongly in favor coming from again the engineering (71%) field (Figure 6).
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Figure 5: Level of Education’s opinion difference towards Nuclear Energy
Adoption
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Figure 6: Background’s opinion difference towards Nuclear Energy Adoption

Looking at the sectors, the strongly oppose came from private sector (38%),
international organizations and academia alike (23%) whereas the strongly in favor are
from also the private sector (71%) and from academia with a much lesser percentage
(29%) (Figure 7). The reasons affecting their choice were mostly the risk of severe
accidents (57%), which justifies the strong opposition, with subsequent energy
independence (41%) and the cost of electricity (32%), which explains the higher

percentage of the strong to somewhat support.

33



100% 00% 100%

0%

80°%

0%

60%

50°%

40°%

30%

20°%

o 10%
5%

0% I
Public & riyafe <l International Academi Ll non-governmental
W Strongly f!a\ror‘-'-—ﬁ,-.-_}mh | | Somewﬁaﬁavo‘f‘h L et .ﬁm@ﬂg Oppose Lels 5 fas &trdhﬁl’y oppose e R

OrfFanizations
W (Don't know) c el Sl Cieiie

Figure 7: Sector’s opinion difference towards Nuclear Energy Adoption

Furthermore, the 53% in favor enlarged by those who somewhat favored NPP,
found it to be very (33%) to somewhat (24%) important in meeting electricity needs
today (a total of 57%) and remains as such in 10 years to come (56%). This is further
confirmed by an affirmation that in the next decade NE importance in meeting
electricity needs will increase in Jordan (47%).

Interestingly, those who could not decide on its importance remained the same
4% and became even more uncertain with a 2% increase regarding the 10-year
projection and doubling (8%) regarding the affirmation of nuclear energy importance.
Notwithstanding the high percentage of nuclear energy importance and that of the
strong to somewhat in favor, the construction of NPP becomes acceptable if it is located
at more than 100 Km away from their house (40%) for 25-34 years old (53%) or even

better nowhere in Jordan (43%) for 65+ (100%) and 50-64 (92%) (Table 5). These
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positions concord with those of the NPP strong opposition and the fear of severe
accidents risks; but intriguingly, rate the safety of NPP in the world on a scale of 7 very
safe to 1 very unsafe, with an average of middle safety 4 (26%) and closer to safe 6
(15%). This high safety rating is justified by the 54% strongly to somewhat agreement
with the statement “NPP operating in the world are safe and secure” with 46% strongly
to somewhat opposing and a 58% trust in technology and experience making NPP safer.
Even at ME level, 53% trusted that “NPP in the ME will be built to withstand the most
extreme natural events that may occur”. However, when the statement involved their
country, “If a nuclear plant is built in Jordan, the authorities will make sure that it will
be safe and not have any accidents”, most probably fear from governmental corruption
reigned and resulted in a 56% disagreement with the statement, thus again justifying the

strong opposition.

Table 5: Acceptability to have the authorities construct a nuclear plant
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Total 100%

Poll participants revealed to be more aware about their considerations of how
electricity is produced feeling it is highly important to have a reliable electricity (81%),

affordable electricity and energy efficiency alike (77%) and clean air and safety of
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workers and public alike (76%). Contributors associated nuclear energy a lot to reliable
electricity (52%) again with energy independence being of a same level of association,
primarily, and also economic growth and energy efficiency alike (49%), secondarily,
whereas affordable electricity dropped to the third place with a 47%; but less to clean
air (41%) and not at all to safety of workers and public (34%). Despite their association
of NE to economic growth, when they were asked about the priorities to improve
Jordan’s economic performance, only 9% opted for the usage of energy more efficiently
and as little as 1% voted for a faster production of electricity option. Instead, they
preferred to improve education and professional training (39%) and invest in research
and innovation (24%).

Out of the 100, only 37 % and 34% didn’t hear or know about the fact that
Jordan is in the process of importing a nuclear reactor from Russia or about the current
level of commitment by the government to build NPP, respectively each. In contrast, a
majority of 72% knew about the existence of a public opposition to nuclear power in
Jordan, 76% were able to recognize either Chernobyl or Fukushima accidents, and 80%
read about the economic impact of nuclear power. A little more than the half of the
respondents knew that, their government is considering the option of building a SMR
(51%) and that a new NPP construction is underway in their country (55%).

When it came to consider sources of accurate and reliable information about
nuclear energy, Jordanians believed that NE scientists and engineers (77%), safety,
radiation and environmental experts (73%), environmental groups (61%) and the
internet (58%) are excellent and good sources; whereas electric utilities (59%),
politicians (72%), and social media such as Twitter, YouTube or Facebook (47%) are

fair and poor ones.
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Finally, upon orienting on the subject of nuclear waste management and
specifically the management of the radioactive waste from NPP, the majority strongly to
somewhat disagreed with the “radioactive waste from nuclear fuel are safely stored at
an NPP site” (58%) which questions the real knowledge and awareness of the
participants. Furthermore, statements such as “Jordan should develop a permanent
disposal facility” (71%) and “nuclear waste can be transported safely” (52%) were
strongly to somewhat agreed to. Nevertheless, a higher percentage of the poll surveyed
76% strongly to somewhat approves with the idea of “nuclear waste should be sent
outside Jordan” which indicates that the concept of safety pertains and perseveres after
all.

Outcomes from the desktop methodology gathered some facts and opinions
from those who responded to the invitation to discuss the nuclear subject. Respondents
were professionals and students at universities and members of clusters on Social
Media. Below are some of the most interesting ideas that reflect on some of the reasons
behind the resistance and or support of nuclear power.

Jordanian Participant (JP) 1, Assistant Professor of Linguistics at AABU,

Mafraqg, stated that “I believe that we are in need of alternative sustainable resources of
energy. Nuclear power can be one of the many solutions for our energy problem on the
long run but it is not the best one. Solar and wind energy can make a much better
solution taking into account the position of Jordan. My main concern is the
administration of this power as our country has bad reputation in administering big
projects, and nuclear energy isn't that trivial thing to mess with or to be handed to
unprofessional (and corrupt) people.”

‘GI

JP2, Student majoring in Nuclear Engineering at JUST, Irbid, mentioned that
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am supporting the Jordanian nuclear program. The public is afraid from accidents in
nuclear reactors, but the likelihood is very small to happen, and it was on the small
order. All plant’s components are assured in quality design. The exclusion zone: around
the plant is about 5 Km which ensures safety to the public.”

JP3, a member of the “Nuclear Jordan” group on Facebook media, indicated
that “Not to us pro-nuclear people; Fukushima, Chernobyl or Three Mile Island
occurred but the lessons were learned and carried over to new builds.”

JP4, another member of the same “Nuclear Jordan” group, upholds that “With
the Newest technology taking into account the lessons learned from previous accidents,
Jordan will have a strong nuclear security and safety systems and measures. The
threats of lack of energy resources are much higher than so-called ISIS. The implication
of nuclear energy on the environmental, social, economic, political and energy aspects
of Jordan is very beneficial.”

JP5, a member of another group “Stop the Nuclear Reactor in Jordan” views
the issue as “Its already for foreign country to have control on it; like another big
project they sold. So Jordanians will pay tax and more but to foreign country. Then
nuclear power is not helping my country. It is selling another piece of Jordan. ”

The investigation in regards to the opinion of the public expanded to include
stakeholders representing groups of activists, political establishment and businesspersons
and government officials. Out of the 12 stakeholders, representing all the parties of the
internal nuclear debate, who were contacted; a semi-structured interview was conducted
with the 5 stakeholders who responded to the request. These stakeholders are activists
Dr. Ayoub Abu-Dayyeh and Dr. Basel Burgan; government officials Mr. Raouf Dabbas

- Senior Advisor at the Ministry of Environment and Dr. Ibrahim Badran; and
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Managing Director of the Middle East Scientific Institute for Security (MESIS) Mr. Al-
Sharif Nasser Bin Nasser.

Activist Dr. Basel Burgan perceives that nuclear supporters represent the JAEC
and the parliament meaning the state. The Bani Hasan Tribe, being the largest among
the 6 existing tribes in Jordan known by ‘kabilat el malyoun’ aka the ‘million tribe’ was
able to impact the decision makers in the Kingdom. The effect of their movement was
very drastic as they succeeded in exerting a major pressure through sit-ins and
demonstrations when the project was initially located in the North in the Mafraq area.
Greenpeace Jordan and a group of concerned citizens involving experts and the civic
society located next to the proposed site formed a coalition that known as ‘Irhamouna’
i.e. have mercy on us or give us a break led the opposition on a national scale. This
made the government direct the JAEC to choose a new site, which turned to be a desert
area, located East of Jordan close to Azraq Village in the Al-Zarga District. A
population of 30,000 people from the Druz sect, which includes the Shishan and
Chechen ethnicities, inhabits this area. They are considered minorities and thus
extremely weak. The Mayor of the municipality, who is appointed by the Ministry of
Interior is Durzi. Since the land of the designated site is a big whole owned by the
municipality, the civic society, which formed a coalition since 2014, requested a
meeting with the governor. The rejection to their request caused the beginning of new
demonstrations. However, their leaders were bribed, fear made them to quiet down, and
they ended up considering it as their destiny. This is what makes Activist Dr. Ayoub
Abu-Dayyeh describes the impact of public movement as “very ineffective” and
Government Official, ex-Secretary General of the Ministry of Industry & Trade Dr.

Ibrahim Badran states that “public opposition will have no decisive effect due to the

39



absence of real democracy that will take public opinion into consideration.”
Nevertheless, Government Official Mr. Raouf Dabbas agrees with his compatriots by
further confirming the words of Activist Dr. Basel Burgan. Dabbas proclaims that the
public outcry thus far has been “muzzled” and those in the public sector or even any
nuclear experts who has dared to speak-out against certain aspects of the program have
been either “fired from their job or have been influenced to change their opinions by
providing them with perks or incentives”. For the rest of the public who have stood
strong against the JAEC and or the government’s lack of professionalism and
transparency and in some cases corruption, they have been active on social media and
by carrying out limited town hall meetings and seminars. The anti-nuclear establishment
is not very organized and with little resources, therefore it is considered “almost futile .
Executive Mr. Al-Sharif Nasser Bin Nasser perceives that in terms of public protest,
there is a lack of technical knowledge about nuclear technology and thus there is always
a challenge to bridge the gap between the public who are in opposition to the nuclear
energy program and the decision maker in order to have assigned spaced the discussion.
The problem with the current state is that the discussion is very heavily politicized and
not looking at scientific and technical base issues. Thus, there is such an important role
for the scientific committee to play in filling that gap.

When inquiring about the government’s engagement with the public with
regards to the nuclear project and the agencies that it might be using to reach that goal.
Dr. Abu-Dayyeh views it as superficial and never as partners whereas Dr. Badran
prefers to reserve the right to not reply. Mr. Nasser sees that the government is
engaging on a small scale with the public. Dr. Burgan mirrors Dabbas words in his

response to the impact of public movement: the government engages by quieting few
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Bedouins with scholarships and or giving them jobs. In addition, during their meetings
with the head of the JAEC commission Dr. Khaled Toukan he would assure them that
they can “eat and drink” from the land around nuclear reactor. Dr. Burgan stressed that
there should be IAEA scoping sessions to engage the public. Furthermore, he tells that
Princess Basma the daughter of Ali is the only member of the royal family who did not
accept the project from the very start and thus took part in the first protest for the
decision of the North Mafraq area that took place at the 4™ “douwar” aka district and
was known as the “black day”. Environmental and Nuclear experts came up with a
document about the impact of the nuclear reactor and handed it in to Princess Basma
who in turn gave it to the secretary of the King as he is extremely sheltered and thus
even Princess Basma couldn’t take an appointment from him at the royal court. On the
other hand, Mr. Dabbas had a whole explanation: “The government is very pro-nuclear
but not because it presents a solution to our national energy challenges or needs but
rather because it is being advertised and submitted to the general public as the “King’s
project” or a “strategic” project”. As such, no one dares to doubt or question its
viability and justification. In fact, one is almost perceived as being “disloyal or even a
traitor” if they oppose the project. Ironically, at a time of severe budgetary deficits,
economic austerity imposed upon the public, the ever increasing taxation, and the
increasing costs of public services and utilities; the JAEC annual budget has been
almost constant at around JOD50 million annually and in-fact the entire program has
spent no less than JOD500 million since the program was launched in 2008. All
governmental agencies and ministries are therefore obliged to support and promote this
project. Information supporting the project is constantly being delivered on all media

outlets controlled or influenced by media and no counter arguments are ever accepted to
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go out using the same media outlets except on some isolated instances when it was
allowed. At the beginning of the program (2008 — 2012), there were several meetings
arranged with both sides (the pros and the anti-nuclear experts); but the media seemed
to only publish the governments’ or the pro-nuclear positions and this showed as if it
was convincing the opposition to agree with the nuclear position. This of course was
false, not to mention very corrupt and far from the truth. This lack of credibility lead the
opposition to take steps to stop or refuse meetings with the pro-nuclear camp unless
certain guarantees would be agreed upon regarding the ban of false reporting which lead
to cancellation of most if not all the face to face meetings between both camps.

The third question tackled the “who could be fuelling public opposition against
nuclear” part to which Dr. Abu-Dayyeh undoubtedly replied the “activists”. Dr.
Badran added “non-government agencies, specialists and specifying environment
activists”. Mr. Nasser mentioned “local and international organizations”. Mr. Dabbas
cited more elaborately “local tribe members; land owners in the area of the suggested
plant; local nuclear, atomic and geological scientists and experts; professionals as well
as local NGOs have all been involved in the opposition of this project.” Interestingly,
Dr. Burgan started a personal initiative, which involved individual work by actually
visiting villagers in their stores and distributing to them articles about the matter in
order to spread awareness. This initiative spread into a collective work by gathering a
group of experts that would go to the field and knock on doors in villages to say “watch
out from what’s coming its dangerous”. Safety, security, impact on the environment and
finance “cost of reactor” and the “cost of electricity” that will result in an increase in
taxes, where all topics pointed out to the villagers.

Dr. Abu-Dayyeh assesses the role of the media by differentiating that the
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government’s media markets the nuclear program whereas private media highlights the
opposition. Mr. Dabbas explains that the media in Jordan is under the influence of the
government and security agencies. It has limited area to express opposing opinion in
and as such, the nuclear energy topic is one that is continuously being conveyed to the
public as a personal mission of His Majesty the King. Here rises the issue of media
being bought-off and individual reporters who are on the JAEC payroll buying their
influence. Dr. Badran remains neutral by stating that it plays “a major role through
acquainting people with positive and negative effects of nuclear energy”. Mr. Nasser
points out that the media is in need of sessions on nuclear energy issues to be trained
how to expose and most importantly write about it in a right way to be able to hold the
government accountable and have a proper debate discourse. Dr. Burgan goes in details
by enumerating the existing newspapers: 1) “El Ray”, a governmental magazine, is in
strong competition with 2) “El Ghad” who writes for and in the name of the head of
JAEC meaning that activists don’t have access to these two magazines. 3) El Sabil is
known to be for the Islamists i.e. IAF party. 4) Arab today is an independent channel
who was actively posting about the opposition’s movement during the period 2010-
2014, but got bankrupt and thus had to close. 5) EI Dustour and 6) Jordan Times are
also newspapers loyal to the government. Thus, most of the demonstrations that started
since 2010 were covered by Foreign press and not local one. A coalition of legal group,
nuclear experts who had a conflict with Khaled Toukan and environmental activists are
using social media to express their views and send calls for protests.

The fifth question inquires about the ways the government can promote the
nuclear project within opposing tribes and Mr. Nasser prefers to cross the word tribe

and exchange it with views and responds by viewing it as an “issue of democratization”,
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“rights and duties” and the “basis of citizenship”. Dr. Abu-Dayyeh persists with the
“bribes and offering employment and scholarships is what they are doing”. Mr. Dabbas
confirms that since 2008 the government has been trying to infiltrate the local tribes of
the Middle Badia region by setting up bogus government run companies (the Uranium
mining Co. and the Nuclear Power Co.) and hiring high level unprofessional
unexperienced members of the tribe in these companies and also as Ministers, Senate
and the like. This has been going on for quite some time now. Additionally,
“scholarships and special privileges are being presented to the opposing tribe but it is
never going to be enough,” Dabbas claims. Dr. Burgan asserts that it is through
“bribery” (rewards) and via “pressure” (relocating an employee to a distant place). Dr.
Burgan believes that there is no transparency as there is no feasibility report, no words
regarding the costs of upgrading the national electricity grid, boilers of reactor and
decommissioning. The fact that the reactor weighs 900 tons there is no mention of
vehicle to carry it. The experience started with first research reactor in JUST: a soft loan
from Korea was taken and only 1 payment was paid back so far. Therefore, the
question lays in the payment for the new reactor, which is still unclear, and thus the
future loans from banks in Russia and international banks will be a big burden on the
national budget and on the Jordanian public, as they will have to pay higher taxes.
Similarly, Dr. Badran explains that it is not a matter of promotion that counts but a
matter of “clarification and transparency” regarding the positive and negative aspects
of nuclear energy in Jordan because the issue at the end is pertinent to the future of the
Jordanian citizens, their health, environment and financial resources.

The sixth and last question involved a contribution in the ranking of eight key

factors that can affect the sentiment of the public to take a side whether being pro or
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against the nuclear program in the order of 1 being the highest effect and 8 the least

(Table 6).

Table 6: Stakeholder’s Ranking of Key Factors that can affect public sentiment

Activist . Goverment Politician Politician
Dr. Activist . . .
Official Dr. Mr. Al-Sharif
Key Factors Ayoub  Dr. Basel . i
Mr. Raouf Ibrahim Nasser Bin
Abou Burgan
Dabbas Badran Nasser
dayyeh
Opposition 7 5 3 7 7
Safety 2 2 3 1 1
Security 6 7 5 4 4
Environment 8 6 8 2 1
Politics 4 1 5 6 6
Multlnatl_onal 5 8 5 8 8
Corporations
Israel 1 4 1 5 5
Finance 3 3 2 3 3

It is noticeable that the majority gave the highest influence (rank 1) to Safety
and Israel, and the lowest effect to Multinational Corporations and the Environment
(rank 8). However, most of the stakeholders interviewed put Safety at first followed by
Finance (rank 2) and Israel (rank 3) as the majority selected the highest effect 1-4 green
scale and the least being Multinational Corporations, Opposition, Security and
Environment since the majority chose the 5-8 blue scale.

Opposition is seen one of the least effective factors (rank 7) by government
official and activist for “lack of real democracy” and politician part of the political
establishment for “lack of technology knowledge”. Another activist also considers it
among the 5-8 blue scale but in a higher rank 5 due to the opposition’s previous

experience that was strong enough to make itself heard. Finally, government official
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Dabbas ranks it in the higher green scale as he has hope from the “activism on social
media” and the organized “town hall meetings and seminars”.

Both safety (majority ranks 1 and 2) and finance (majority rank 3) factors are
seen as highly effective in the 1-4 green scale by all stakeholders because hazard is an
non-desirable outcome and electricity cost reduction is desirable at the same time high
cost of the reactor that will put the country in debt is refuted.

Israel is also considered among the higher effect of the green scale (with ranks
of 1 and 4) and a rank 5 on the blue scale. It is interesting to observe that activists and
government officials see that Israel is helping Jordan in its studies to initiate a nuclear
site, whereas from the stakeholders from the political establishment sees it as less
effective (rank 5). Israel is interested in sharing Jordan’s uranium enrichment and this
is why the United States (US) conditioned economic aid to the Kingdom upon its
cooperation with Israel (Groisman, 2016).However, since the King as mentioned in his
speech finds the majority of the nuclear opposition is coming from Israel, and thus his
political establishment is more likely to find Israel of a less effect on public sentiment.
This could be seen as a major reason to acquire nuclear by the public that lacks nuclear
technological awareness, in order to equal Israel in power.

Security, on the other hand, is perceived rather in the lower range of the blue
scale (ranks 5-7) and only two at the limit (rank 4) of the green scale probably the
likeliness of a terrorist attack occurrence is not at the priority of the debate as the safety,
Israel and finance issues are more of a priority.

Environment is seen in the low effect blue scale (ranks 6 and 8), by activists
and government officials mainly, as they are closer to the public and they know what

matters them the most. In contradiction, the political establishment seems to again have
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a similar opinion considering this factor as highly effective (ranks 1 and 2) due to their
educational background and little interaction with the public.

Activists mainly see the politics factor as of high effect on public sentiment as
it encloses a lot of misleading information (ranks 1 and 4). Whereas the government
official and political establishment perceives it of low effect (ranks 5 and 6).

Finally, the eighth factor, Multinational Corporation is evaluated by all
stakeholders as being of least importance (ranks 5 and 8). Since the countries of
cooperation are China, Japan, Germany, Russia and Czech Republic for both equipment
and share of capital. Perhaps if Israel were among the list the ranking of this factor
would have been much higher.

The fourth study of this tetra-methodology builds the baseline of the sixth
question asked in the semi-structured interview. In addition to the opinion of the
stakeholders, a search using the “google advanced search” engine was utilized to find
the number of hits for each of the 8 key factors within and across the 6 newspapers
existing in Jordan including the Al Arab Today newspaper which was shut down due to
bankruptcy (Table 7 and Figures 8 and 9).These newspapers are namely; “Al Ray ) A,
“Al Arab Today sl < 21”) “Al Dastour L sl “Al Sabil Jud” “Al Ghad 21,
“Jordan Times 3«5 02,527, The engine tool was used with the following criteria: “all
these words” with primary 1° words “Jordan oY), “Nuclear 4553l ”, “Power 4dall »
and the secondary 2° word were be one of the 8 key factors(“Opposition dwa_jladll”,
“Safety 43, “Security g, “Environment 434, “Politics dubwd)”, “Multinational
Corporations 4l <l ,80” ) “Israel Jil I, “Finance 4dwW) | The language of the
words, whether Arabic or English, would variate depending on the language of the

newspaper. Following to that, the search was narrowed to language, region, site of the
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newspaper, and with a specification that the words should appear in the text of the page.

Finally, the “verbatim” tool option was selected to have Google search specific only for

the terms entered i.e. so that Google does not get the context of the search wrong, and

thus shows the most relevant results by omitting some entries that would be very similar

to the already displayed.

Table 7: Ranking of Key Factors by Newspapers
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Hence, as a final newspaper ranking, the environment factor is in the first place
and the opposition factor in the last. This newspaper ranking is very similar to the
stakeholders ranking as the safety factor, ranked first by stakeholders, is among the top
4 in the newspaper ranking (4" position). The same goes for the last ranking, a closer
similarity puts the multinational corporations in the seventh place by newspapers and
eighth place by stakeholders and vice versa for the opposition factor. The second and
third places are taken by Israel (2"¥and 3" as per newspapers and stakeholders) and by
Finance (3 and then 2" as per newspapers and stakeholders), respectively each. This
concludes the average final ranking to be Safety, Israel, and Finance factors in the same

first rank followed by environment and politics.
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CHAPTER V

DISCUSSION

The analyzed results gave a better idea of the Jordanian public status with
regards to nuclear power after the 2013 and the latest August 2016 Polls , especially
after the most recent Russian deal. Hence, this study was able to a certain extent;
understand the Jordanian public opinion and acceptance, that of its stakeholders and the
factors that are mostly affecting the decisions towards nuclear power. This leads to the
initiation of a better comparison using our most recent 2017 data with which the
possibility to be compared to the 2013 Poll of the International Republican Institute and
that of the August 2016 Poll by CSS (Figures 10 and 11). Following to this comparison,

it will be evaluated against polls in the ME region and the world (Figures 12 and 13).
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Figure 10: Jordan Public Acceptance to Nuclear Power in 2017
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Figure 11: Our 2017 Poll in Comparison to the 2013 and 2016 Polls

Referring to the literature review, one of the oldest polls conducted by the
IAEA dating back to 2005 showed a higher opposition to NPP construction than
support. This indicates in comparison to Figure 10, a least support at all time and a
relatively high opposition. The poll of December 2013, consisting of a randomly
selected sample of 1,000 Jordanian citizens, found that mostly supported the nuclear
power program, believing it will bring down electricity prices, while little opposed it
based on fears of health hazards and pollution. The 2016 Poll, considering a large
sample of 2,505 Jordanians and 700 opinion leaders, measured the level of awareness
about the use of nuclear energy for peaceful purposes and the Jordanian nuclear
program. Opinion leaders believe nuclear energy should be a top strategic priority
while the Jordanian Public believes it should be a strategic priority one, if the
neighboring countries possess peaceful nuclear energy. Our poll of 2017, however,

while it withstands the high percentage of being in favor of nuclear power due to the
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“uncertainty” of the somewhat in favor percentage (also the same energy independence
idea in addition to the cost of electricity); it shows a re-increase in the opposition by
10% and 20% in comparison to the 2013 and 2016 polls, respectively each. This high
support was defined in the words of a member of the “Nuclear Jordan” group on
Facebook media, who upholds that “the newest technology, Jordan will have a strong
nuclear security and safety systems and measures. The threats of lack of energy
resources are much higher than so-called ISIS. The implication of nuclear energy on
the environmental, social, economic, political and energy aspects of Jordan is very
beneficial.” And even a student majoring in Nuclear Engineering at JUST, Irbid,
mentioned that “I am supporting the Jordanian nuclear program. The public is afraid
from accidents in nuclear reactors, but the likelihood is very small to happen.”

However, the uncertainty is reflected in the words of an assistant professor of
linguistics at AABU, Mafraq, who stated that “I believe that we are in need of
alternative sustainable resources of energy. Nuclear power can be one of the many
solutions for our energy problem on the long run but it is not the best one.”

These declarations reveal that both professionals and non-professionals of
different backgrounds have dissimilar opinions that tend to bend more towards the
strongly to somewhat favoritism for nuclear power in Jordan. Nevertheless, having the
somewhat in favor higher than the strongly in favor indicates some “uncertainty”” and
concords with one of the reasons of the Assistant Professor at AABU, an oppositionist,
who sees NE as one of the solutions on the long run despite the fact of it not being the
best one. Whereas we notice that the strongly opposed are not exceeded by the

somewhat oppose.
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As for the increase in opposition, it may be due to the reflection of the protest
that took place in April 2014, as mentioned earlier in the literature review, and proves
that the people living around the nuclear power chosen site and the activists did move
their protests to the heart of Amman and across Jordan, especially when majority of the
respondents are from Amman. This increase in opposition brings back the weight of the
2005 opposition. A member of the “Stop the Nuclear Reactor in Jordan” group viewed
the issue, as “Nuclear power is not helping my country as taxes will go to a foreign
country.” These words justify the rank of the finance key factor being placed first by
newspapers and stakeholders. Especially that stakeholder Dr. Burgan stated that “the
cost of electricity shall increase by 4 cents more as they the government needs to find a
way to pay back the debt to multinational corporations”.

In a sum, having the strong opposition exceeding the strong support regarding
nuclear power usage; and altogether supported by the concern of the risk of severe
accident potentially occurring, thefear from the Jordanian authorities to keep the NPP
safe, and the willingness to have the NPP constructed in nowhere inside Jordan; reduces
the weight of the high percentage of strongly to somewhat in favor supporters.
Furthermore, these results match the baseline search on key factors affecting public
sentiment as the safety factor was as well among the ones that ranked first and the
environment factor which was ranked fourth. As for the Israeli factor, also ranked first,
Is most certainly due to the ambiguity existing in the positions of the King who on one
side accuses the IAEC as posing a strong opposition to Jordan’s peaceful nuclear
program and having the IAEC refute and deny his words on the other side. Stakeholder

Dr. Burgan views “Israel” as a strong key factor that drives the opposition.
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Furthermore, comparing the 2016 poll results to that of our 2017 results is not
the same than with the 2013-2017 comparison because the nature of the question asked
to the participants of the poll differs. In the 2013 and the new 2017 polls, the purpose is
to directly know whether participants oppose or favor nuclear power, whereas in the
2016 poll, the purpose is to know how much of a strategic priority is nuclear power for
the government’s agenda and that is if the neighboring countries possess peaceful
nuclear energy; thus using an indirect way to know the acceptance level of the
participants. Moreover, the results of 2016 indicate that the polled public finds the
nuclear program more as a strategic priority instead of a top priority, and here, we can
associate the “top priority” with the “strongly favor” and the “priority” with the
“somewhat favour” which reinforces the idea of the “uncertainty”. This could be only
right when the 2016 poll found that more than the half said that their knowledge of
nuclear energy is insufficient meaning with little knowledge about the subject matter
they cannot make a definite decision with regards to the nuclear program.

Interestingly, those who had little to no familiarity with the specifics of the
nuclear project in the 2013 poll; decreased by 5% in the new 2017 poll (IRI, 2014).
They are a combination of the 37 % who didn’t hear or know about the fact that Jordan
is in the process of importing a nuclear reactor from Russia and those who were not
aware about the current level of commitment by the government to build NPP. Both
polls signify that little has been done by the government to spread awareness about the
nuclear power program over time and thus the activists alone cannot reach the majority.
This is indicated in the words of stakeholder Dr. Burgan who mentioned an individual

initiative to educate people and spread awareness. The conducted interviews with
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stakeholders in the country prove the 2016 poll results, which showed that a high

percentage among opinion leaders were found to have a good knowledge.
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Figure 12: Jordan Public Acceptance to our nuclear power 2017 Poll in
Comparison to the Middle East
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The comparison shown in Figure 5 ranks Jordan as third after Iran in terms of
favoring nuclear energy in the Middle East. In terms of opposition, it earns the same
third position out of 6 countries, after Saudi Arabia at the regional level. Figure 6
positions Jordan as fifth in favour after Iran and Poland who share the same rank at the
level of conducted polls in the world. It earns the 23" out of 29 countries, as Poland in
terms of opposition.

Most probably, the reasons behind these results goes to the fact that most
survey participants age between 25 to 34 and 18 to 24 meaning that mostly still go to
college and thus can be influenced by the on-going nuclear studies program at some
universities. Additionally, the religious and political IAF party, who ended up agreeing
to JAEC’s plan with some conditions, must have as well influenced its supporters.
Another factor putting Jordan’s place low on the opposition ranking is the fact that
Jordan is a police state and thus probably most were afraid to give their real views and
in most cases dissent is not readily allowed so they could not hear both sides of the
debate in an unrestricted manner. Finally, not to forget the low level of public
awareness, those who knew almost nothing about the nuclear power program in the
2013 poll and did not significantly decrease in our 2017 poll which elucidates the little
role of the government represented by JAEC.

Despite the political and religious influence, the majority of survey participants
have a high level of education as mostly are graduates and most importantly acknowledge
the risks that can erupt from unfortunate governmental corruption and little expertise and
thus the fear from potential accidents including nuclear waste contamination and chaos. The
good thing that on the political level, a royal member, Princess Basma, who is an avid

environmental supporter, is at the same time a voice for the oppressed rebels which most
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certainly is another good cause for making Jordan move from rank 26 after Indonesia to
escalate 3 ranks since the 2013 poll. On the other hand, the “in favor of nuclear” fourth rank
at the international level remained constant since the 2013 poll.

In response to Jordan’s declaration about including nuclear energy in its
intended nationally determined contributions to climate change mitigation in 2016,
surprisingly contributors of our 2017 poll associated nuclear energy more to a low-
carbon energy source than those of the 2016 poll and the 2005 poll. However, they
made clear that Jordan should start with cheaper sources of energy and their association
of it to clean air was not as significant.

Nevertheless, the public has largely been kept out of the information loop
regarding most large infrastructure projects in the Kingdom and the nuclear project is
certainly no exception as stakeholder Dabbas mentioned. The formal information that is
made available is extremely bias and in favor of the official government position and
more importantly, it’s made available and disseminated via all government driven or
back media outlets (newspapers, TV station, radio and government backed social media
representative). On the side, the other opinions and counter arguments are forbidden
from expressing their views and or allowed on the media outlets. Therefore, the public
at large is unaware of the negative impacts the nuclear plant will have on their health,
water security, the impact on their tribal land or even the terms of the nuclear agreement
and its future implications and liabilities. This analysis is certainly reinforced by the
2016 poll that found that more than half of those surveyed said that their knowledge of

nuclear energy is insufficient.
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CHAPTER VI

CONCLUSION

Jordan called for the development of a nuclear strategy to possess its own
energy security and establish a regional balance of power. However, the debates on a
civil nuclear program influenced public opinion and sentiment in Jordan, although it
was difficult to find reliable surveys to validate this. This is where this study, based on a
tetra-methodology, comes in action. It primarily investigates the current Jordanian’s
public opinion regarding nuclear power; compare it with its antecedent polls.
Secondarily, it seeks the opinion of the public via social media and universities. Thirdly,
out of those who agreed to participate some stakeholders involved in the debate in one
way or another were interviewed, and finally a fourth study focused on constructing the
baseline for key factors that might be hindering the opinion of the public while using an

advanced search technique.

The quantitative data showed that the majority of the sampled public graded
the present energy planning in Jordan as only “good” because the government does not
use enough alternative energy sources, plans poorly and gets affected by politics, which
renders it much dependent on foreign oil. This grading makes them, especially the
females, more inclined to believe that policymakers should prepare now so that nuclear
energy would become the primary source if needed in the next decade. However, they
strongly believed in alternative energies should lead the way for the coming 10 years.
They cared about concentrating on cheaper energy sources that had great potential as a

climate change solution. Participants, especially females and the highly educated
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generation above 25 years old strongly opposed more than strongly favored the
employment of nuclear energy. Risk of severe accidents justified the strong opposition,
whereas energy independence and the immediate need of it and its importance for the 10
years to come justified the strong to somewhat support. Interestingly, an increase in
indecision about nuclear energy’s importance was observed starting with its importance,
followed by its 10-year projection and ending by the affirmation of its importance. The
strong opposition was seen again in the preference of constructing NPP at a distance
more than 100 Km away from their house and even better nowhere in Jordan. Safety of
NPP in the world was rated on average of middle safety 4 with an agreement that
existing NPP are safe and secure due to trust in technology and experience. However,
fear from governmental corruption in Jordan caused a disagreement in the statement,
thus again justifying the strong opposition. The 2017 participants find it highly
important to have energy reliability, affordability and efficiency coupled with clean air
and safety of workers and public alike. On the other hand, nuclear energy was primarily
and significantly associated with reliability, independence, efficiency and economic
growth. Despite its association to economic growth, nuclear energy was not among the
top priorities to improve Jordan’s economic performance. The majority was aware that
Jordan is in the process of importing a nuclear reactor from Russia and its commitment
to build NPP and that a new NPP construction is underway, the consideration of the
SMR option, the existence of a public opposition, the recognition of either Chernobyl or
Fukushima accidents, and the economic impact of nuclear power. Sources of accurate
and reliable information about nuclear energy were attributed to NE scientists and
engineers, experts, environmental groups and the internet. Nuclear waste management

and radioactive waste were not found to be safely stored at an NPP site and were
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supporting the idea of sending nuclear waste outside Jordan.

The qualitative data targeted professionals and students at universities and
random public from clusters on social media explained the choices behind the
opposition and support to nuclear energy. A participant from the university expressed
uncertainty by saying that “Nuclear power can be one of the alternative
sustainable resources for our energy problem on the long run but it is not the best
one.”, thus linking it to the somewhat in favor of the nuclear energy program. A student
majoring in Nuclear Engineering justifies the strongly in favor by “the likelihood of
accidents is very small to happen, because plant’s components are assured in quality
design”. A member of the “Stop the Nuclear Reactor in Jordan” group justifies the

opposition “Jordanians will pay more tax but to foreign country.”

The interviewed stakeholders representing groups of activists, political
establishment, businesspersons, and government officials who took part in the debate on
nuclear energy had different views. Question 1: How would you perceive the impact
of public movement on decision makers in the Kingdom? Opposition was found to
be effective when it was spread on a national scale forcing the government to listen and
choose a new site in a desert area. However, it became almost futile when minorities,
inhabiting the new site, protested the new decision. Additionally, absence of real
democracy and adopting the stick (job dislocation and losing jobs) and carrot
(incentives) method weakens the opposition. In addition, a scientific and technical
knowledge about nuclear technology gap was identified as necessary to be bridged to
better the debate. Question 2: How does the government engage with the public
with regards to the nuclear energy project, and through which agencies?

Information supporting the nuclear project has been constantly delivered in a controlled
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manner on all media outlets and no counter arguments were ever accepted to go out on
the same media outlets. This indicated that the government’s engagement with the
public and the agencies that it might be using to reach that goal was superficial on a
small scale and never as partners but rather as the “King’s project” and this tags
opponents as “disloyal”. The JAEC annual budget has been almost constant despite
severe budgetary deficits, thus rendering governmental agencies and ministries obliged
to support and promote the project. The need for IAEA scoping sessions to engage the
public was raised. Question 3: Who do you think fuels public opposition against
nuclear? Activists, non-government agencies, local tribe members and landowners in
the area of the suggested plant, local scientists and experts and professionals were all
perceived as fuelling public opposition against nuclear. Personal initiatives were
conducted to raise awareness on safety, security, environment, and the cost of reactor
and electricity that will result in an increase in taxes. Question 4: How would you
assess the role of media? and why? The media and individual reporters has been
bought-off by the JAEC. Therefore, most demonstrations were covered by foreign
press; thus forcing the coalition, in conflict with Khaled Toukan (JAEC), to use social
media to express its views and send calls for protests. The media was also found to be in
need of sessions on nuclear energy issues to be trained how to expose and most
importantly write about it in a right way to be able to hold the government accountable
and have a proper debate discourse. Question 5: How do you think the government
can promote the project within opposing tribes? A shift towards democratization is
the way the government can promote the nuclear project within opposing tribes or
views. However, what is happening in reality is that the government has been setting up

false companies and hiring inexperienced tribe members in these companies in addition
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to “scholarships and special privileges”. Lack of transparency exists as there is no
feasibility report and no words regarding the costs of upgrading the national electricity
grid, boilers of reactor and decommissioning not to mention the future loans. Question
6: the ranking of the eight key factors that can affect the sentiment of the public resulted
in Safety, Finance and Israel as having the highest effect and Multinational

Corporations and the Environment with the lowest effect.

The 8 key factors searched among the 6 local newspaper to investigate the rate
of hits each has the most as those would be terms mostly used by those who run the
nuclear debate. This time the environment factor was in the first place and the
opposition factor was again considered of least effect. This newspaper ranking is very
similar to the stakeholders ranking as the safety, Israel and finance factors, are again
among the top 4 and the multinational corporations and opposition factors are among
the least 2. This concludes the average final ranking to be Safety, Israel, and Finance
factors in the same first rank followed by environment and politics. Opposition was
seen one of the least effective factors for “lack of real democracy”. Safety, Israel and
finance are seen as highly effective because hazard is a non-desirable outcome, there is
interest in Jordan’s uranium enrichment on one side and perception of power gain on
the other, and electricity cost reduction is desirable and higher taxes are rejected.
Security was perceived of low effect probably due to the minor likeliness of a terrorist
attack occurrence is not at the priority of the debate as the safety, Israel and finance
issues are more of a priority. Activists and government officials see environment as of
low effect, as they know what matters the public the most, whereas, the political
establishment sees it as highly effective due to their educational background and little

interaction with the public. In addition, activists saw the politics factor as of high effect
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on public sentiment as it encloses a lot of misleading information, whereas, again the
political establishment perceived it of low effect. Finally, Multinational Corporations
are evaluated as being of least importance since the countries of cooperation are not the

main threat.

While our 2017 poll and the previous ones showed that there is a continuous
public support to Jordan’s nuclear program, as the King supports it, the somewhat to
strongly in opposition was weaker as suspicion and fear reside towards decisions taken
in a corrupted environment. However, what our 2017 poll identified was the breakdown
between the uncertain somewhat and the certain strong, thus revealing that the strong
opposition was higher than the strong in favor. This revelation gives a primary answer
to the major research question of this study by concluding that the government plans
and the perceptions of Jordan’s energy for the Jordanian public are not aligned.
However, this is not a definite conclusion as the sample size is not adequate and the
study needs to be carried on to englobe a much bigger portion of the Jordanian public

while using a non-random method.

A comprehensive analysis of the quantitative and qualitative results show
dynamics around energy decisions in Jordan. There is a quasi-consensus that the public
opinion’s is not that important which is surprising especially when a minority of people
governs the policies. The results generated by this study could potentially highlight the
key factors that most and least likely to affect the Jordanian public sentiment vis-a-vis

the nuclear debate.

Considering the low level of public knowledge regarding the nuclear energy

project, it is clear that Jordan needs an open political debate and a serious public

64



dialogue that examines long-term alternative energy strategies, their cost effectiveness
and the risks involved in selecting a civil nuclear energy program. Officials will need to
learn to listen more to public opinion and engage with an open, informed and
democratic dialogue that seeks to settle a strategic issue with intergenerational

impact. Unless the public is well informed, its opinion towards nuclear power is
uneasily changed and the future prospects for the nuclear industry in Jordan and the
region is uncertain. Looking at Jordan in the regional dimension, in the context of
justifying civil nuclear program, is an argument that has been made on the need to close

the gap in nuclear expertise with countries in the region like Israel, Iran and Turkey.

“I have said ‘culture, machine, outcomes’ meaning how people react and
interact with nuclear power determines the outcome,” said Akira Tokuhiro, nuclear
energy expert the University of Idaho (The National, 2015). This statement suggests
that this study is a pilot one that paves the road to a much needed national-level research
to consider the remaining 300 respondents required to have a good and coherent
assessment of the level of public acceptance towards the establishment of a NPP in
Jordan. In addition to that, more qualitative information needs to be collected from
some stakeholders to ensure inclusion of all categories of the officials. Finally, a better
more accurate tool needs to be utilized to find a precise ranking of the factors and then
compared to that of the public answers when asked about them in the subsequent

survey.
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APPENDIX |

SURVEY

Jordan’s Energy Future through the Eyes of Jordanian University Students
Survey g
Y 8 Cmalall OOl (e DDA (e )Y 8 A8 Jitss Jsa s 1 & Slaia

Demographics dulSull 4.8 yill
1. Age Group 4 eall 4l

18t024
25t034
35t049
50to64
65+

2. Gender (il

il Female
Sy Male

3. What was the highest level of education you completed? elsi s sive ef o L
fadll cla g

Some Education ad=ill ax
High school 4 Gl 4 jaall
Undergraduate duaslall
Graduate x>

PhDl , 5S>
Post Doc 3/ siSall ax

4. From which Jordanian Village or City do you come from?
0l Ayl dnae 14y 8 g) e
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Q Ajloun gslae (1)

Q Al-Agabah 4= (2)

O Al-Balga <5l (3)

O Al-Karak 4 sl (4)

Q Al-Mafraq 3! (5)

O Amman Jlee (6)

O At-Tafilah gkl (7)

O Az-Zarga &, (8)

O Irbid 2/ (9)

Q Jarash Jia (10)

O Maan gtz (11)

O Madaba Lk (12)

O Ar-Rusayfah 4iwa )l (13)

O Al-Quwaysimah 4l 58l (14)
O Wadr as-Sir _-dl 5215 (15)

Q Tila' al-'All lalle > (16)

Q Khuraybat as-Stiq <lua G sad) (17)
O Ad-Dulayl JiL=all (18)

O Al-Bag'ah 4=adl (19)

Q Al-Hashimiyah 4<iledl (20)

Q Al-Husun c»=all (21)

O Al-Jubayhah 4gxall (22)

QO Al-Mashariqah g il (23)

Q 'Anjarah s (24)

Q Ar-Ramtha bl (25)

O Ash-Sharih z =)l (26)

Q Askan Abii Nushayr ssai sl lSu) (27)
O As-Salt Ll (28)

O At-Turrah 3kl (29)

Q Aydin s+ (30)

O 'Ayn al-Basha Wil cue (31)

O Bayt Ras (!, < (32)

O Kufranjah 434S (33)

O Kurayyimah 4« S (34)

O Marj al-Hamam aleall z 1 (35)
Q Muhayyam al-Ashhahid 'Azm1 iall- o je 2edll ads (36)
O Na'or L=l (37)

O Sahab s (38)

O Shafa Badran ¢l s (39)

O Suwaylih zL 5= (40)

Q Umm Qushayr cslladl s sua o (41)
O Qasr-Amra s_«e il (42)

QO As-Samra el (43)
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5. What is your background?¢<idla 2 L

Q Public Health and Environmental Sciences a skl 4l 5 dalall daall
QO Mediaand Art  ¢sill g ey Jilu g

Q Engineering and Architecture i el duxigll 5 duxigll

Q Agriculture and Food Sciences 413l a slall g de) ) 3l

Q Business Administration Jei )

O Medicine, Pharmacology and Nursing ¢ il s daall § bl

Q Science of Law and Human Rights gl 3 sés 5 ¢ 538 ale

O Science a5k

Q no specific background, please specify 4use s sle a5 oo

6. To which sector you belong?. (il glaé i )
Q Public ae

Q Private g=la

O Governmental -« sSs

Q Academic e\l

O non-governmental organizations dx s e Gladaia

7. Overall, do you favor or oppose the use of nuclear energy as one of the ways to
provide electricity?
el yeSll b gl (5 hall cpe Banl g L slie by 4y 5 sl 48U aladiind om lad ol 255 Ja cale (S

Strongly favor

Somewhat favor

Somewhat oppose
e le 5i s

Strongly oppose
By (sl lad

Don’t know
u_q}:\ Y

8. Based on your answer to the previous question, which of the following
considerations affected your position? (You can tick more than one)
€S po i i Al il Jlie V) e sl el sl e i) e 5Ly
(ulal e ST jlia) oliay)

Reliable supply of electricity
G55 30 U sl Sl e sl
Cost of electricity

BERWNPH
Energy independence
A Jlase & JNELLY)
Risk of severe accidents
syshd Cul g g B jlaa

Security concerns
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Availability of human resources
Aayad) ) sl il
Financial Expenditure

Sl slasy)
Economic growth
gaaY) gall
Job creation
derdl (b 3la
Climate change
gl s

Other (please specify)
S

9. How important do you think nuclear energy will be in meeting electricity needs
in Jordan?
00N 8 elyeSl clalial Al 8 4y 5 ) A8l dpeal (sae Lo L

Very important

Somewhat important
Lo da ) age

Not too important
haa Laga sl

Not important at all
Gy e Lage pad

Don’t know
u)r_\ Y

10. How important do you think nuclear energy will be in meeting electricity needs
in Jordan in 10 years to come?
L) ) 53l 10 (o3 0oLV o el el Cilalial 2l 8 4y 5 5l ALl dpanl s LSl

Very important
\A_A agn

Somewhat important
Lo da ) aga

Not too important
laa Lage

Not important at all
GOLY) e Lags ad

Don’t know
g_q)s\ Y

11. In the next decade, do you think that nuclear energy’s importance in meeting
electricity needs will increase, decrease, or remain about the same in Jordan?
¢ G sl adi e B o) Galitaels S 3 )Y 8 45 5l Al dpeal o afied Ja ¢ a2l i)
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Increase
33l )
Decrease
Ualeds)
Remain about the same
et
Don’t know
g_q}:\ Y

12. Please tell us your personal opinion about the following statements.
A @l bl Jsa aadil) el ) Wl 8 @lliad (pa

Strongly
Agree
B2l (38 e

Somewhat
Agree
Leas ) 38l

Somewhat
Disagree
o Gl Y
L

Strongly
Disagree
By 8l ol Y

Don’t know
g_q‘)r_\ Y

Policy makers should prepare now so that
new nuclear power plants could be built if
needed in the next decade
dalall 2t dla sl Y clulbudl gaiba e
i) Sl 8 Baaall 4 5 i) 48U il ol

Policy makers should definitely build

nuclear power plants now ‘

Al lass ol Gl oaiba e aSUlL 2y
oY) Ayl

13.  Would it be acceptable to you to have the authorities construct a nuclear

plant:

a. Within 20 kilometers of your house

d. Nowhere in Jordan
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A5 A oLy b o g5 o) Jils o

<l jia (ga | yia sl 20 (3las S
b. More than 20 kilometers but less than 50 km/mi from your house
<l Jie (g | yia sLS 50 o S8 0815 ) i LS 20 (g S
c. More than 100 kilometers from your house

<l jia (s ) siaslS 100 (e S

QAJ‘\J\‘;O&@&U@




14. These are some topics about nuclear energy. Please tell me if you have heard
or read any information on the topic

O Sl slra gl @l gl Coman 88 S 1Y) S8 elliad (e Dy g gill ALY sa apal gall Gans o2

g s sall

No

a2 Yes y

Jordan is in the process of importing a
nuclear reactor from Russia
L g (0 (g9 delie 2 it bl (50 )Y)

Public opposition to nuclear power in Jordan
OV (8 Ay s s A8l A e i) da lral)

The current level of commitment by the government to
build nuclear power plant
4 5 5l A8l Aasa oLl da Sl o) Y M) (5 giasal)

Fukushima or Chernobyl ‘
s ) Landi S 58

Economic impact of nuclear power
A 5 5 Adldall solaiy) Y

The option of building a small modular
Reactor (SMR) in Jordan
Y (85 ja Clas Olelia el s

New nuclear power plant construction is underway in your
country laly 8 jla 4y g 5ill A8Uall dasa oLy

15. These are considerations for the way electricity is produced. For each one,

please tell me if it is of high, medium, or low importance to you?
Aanilly ol i V) o2 Al cl€ 1Y) 3 8 lliad e oy g sl A8 (e ol S UL ddlete <l lic) 038

Ciimidie 5 Alaw sic cidle ol

Sle High

Lusie Medium

=i Low

Don’t know

Clean air i ¢ s

Reliable electricity J sl
Bsfise Sy el yesll e

Affordable electricity b <
A gina il

Energy Efficiency 48l 5.

Energy independence
Al e 3 SN

Safety of workers and public
Aalall 5 Jlandl ddlas

Job creation Jeall (= ) GlA

Economic growth sl
L;J\..aﬁy‘

Climate change solution J=
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16. Do you associate nuclear energy a lot, a little, or not at all with
o e Y e Y 5F U ol S Ay 5 5 23Ul Ly 5 Ja

e Yall notat | Don’t know

2, \ - -
IdSa lot | Ul g little LY Gl Y

Clean air
.wl.. ;“}A

Reliable electricity
el e e J sanll
B 30 JSy

Affordable
electricity
U gina Jlands el e

Energy Efficiency
a3l sl

Energy
independence
Jaw S JolEay)
A

Safety of workers

and public
Lalall 5 Jlasdl dadlas

Job creation
Jaxdl (b Gla

Economic growth
Y sall

Climate change
solution

17. From 1 to 6 where 1 is the top grade and 6 means failure. What grade would you give to
Jordan’s energy planning?

€0 Y 8 AUl Jadaddl Lgudas’ 3 A ) o Lo Q) iy 6530 0 Glel 8 1 Cun 6 G 1 o

NN B L —

79




18.

10

19.

What are the reasons for that grade? (You can choose more than one) ‘
(:\J\A\ e )35\ J\:\S;\ &ﬂ.\SA.\) ¢ AAJJ\ AT &_1\_\.“:\ GA 9%

What are the reasons for that grade? (You can choose more than one) b L. .. Percentage
Poor planning/not planning ahead Jauhaaill ¢ gu / Jiituell Jaaddl Lare

Need to use more alternative energy sources ST bl Z8Uall jalaas aladiu) ) dalall

Government is not doing a good job i Jdexs a 58 Y da Sall

Too much politics involved gl (0 e (s sive

Too much dependency on foreign oil/energy — need to become energy independent
i) Ll e Mall dlaie V1 —Jiise (S 3l £l ) dalal)

Current plan is good sxa 4l adaall
Not efficient energy sources aille 3.8 Sl &8 jabas Y
Price/cost of energy is t00 high sl / las dadi e 48Ual) 44l

Current plan is not perfect, need to come up with a new one to plan for future (general)
Jtesall 53 Alad ) i £l Caud AaY) dasll (ole )

They are considering building a nuclear plant s 5 dass ol ()X 4 Sall

Total

Thinking about the nuclear power plants that are operating now in the world, how safe do

you regard these plants? Please think of a scale from ""1" to '7," where "'1'* means very unsafe and
7" means very safe. The safer you think they are, the higher the number you would give

PN e i Sl sy tlgied (se s callall Jga Jand Sl Ay g sil) A8 cillana 8 S

Jon Al a7 gl Al e G ] s T
Thinking about the nuclear power plants that are operating now in the world... Percentage

High (5-7) S\

7 — Very safe 12 ¢l

6

5

Middle (4) L sie

3

2

1 — Very unsafe lax (sl e
Low (1-3) midia

Total
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20.

21.

Which one of these energy sources do you think should be the most used as to generate
electricity 10 years from now? (you can choose more than one) o
&@)?Qy\wg\p 10@;9@\4§@}S‘>}\L@5@\9%°&&§u\ Jﬁwwh\Jg\éﬁ‘ﬁ

Which one of these energy sources do you think should be the most used as...

Natural gas xub e

Solar energy 4weil) 43Ul

Nuclear energy s s sl 4aUall

Wind energy ¢l 4ilk

Hydroelectric or water power il 5 dxila 5 <l 28l
Oil aaill

Coal sl andll

Total

(s e ST )
Percentage

Please tell us if you agree or disagree with the following statement
AN B jlaadl ae (381 65 Y sf (8 53 S 13) L) (8 llicad (g

Strongly
Agree
B2y (38) 5a

Question

We should take advantage of all low-
carbon energy sources, including
nuclear, hydro, and renewable
energy, to produce the electricity we
need while limiting greenhouse gas
emissions JS (s 32l lide (g

Al 8 ey s SN dasdie A8l jabiase
3aaaviall ZiUall 5 ALl 48U 4 4 5 530 A8LY)
) el e and Latie ol Sl 23y
oAl ey

We should not worry about climate
change Flall s olés Gl of W oy Y

cheaper sources of energy should be
used first o) a4l e pad ) slae
Y5l ardiag
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22. Please tell us if you agree or disagree with the following statements.
A L) e 380 55 Y sh (380 5 i€ 13) L) (8 elliad (ha

Strongly Somewhat Somewhat Strongly
# Question Agree  Agree Gl Disagree ¥ Disagree ¥ Total
By (33 5e Loas ) Laas ) dl sy il
Nuclear power plants operating in
the world are safe and secure
Allall J sa alalall 4y 5 gil) 28U Slass
3 gala 5 Al A
As we have learned from
experience and as technology has
improved, nuclear power plants
have been made safer (s Lialad oS
Cinpnale L o) Cpuaniia s o ladl)
Ul ST 4y i) 48N cildase
Nuclear power plants in the
Middle East will be built to
withstand the most extreme
3 natural events that may occur here
dahaia 84y, A8l Clasa ol S
4a 0 G 2sanall o a1 3l
& sl Lmlall & )l I
If a nuclear plant is built in
Jordan, the authorities will make
sure that it will be safe and not
have any accidents ilass sl &3 13)
e Sl cllaludl 8 2 ,Y) Ay s
Gaala ol L Caany Gl s Al g3 58

23. On the subject of nuclear waste management and specifically the management of the
radioactive waste from nuclear power plants, do you agree or disagree with the following
statements?
G855 Ja edy g 6al) Adlal) Cllasae (e AUl Zadiall llail) 3 Hla) lauaad 54y g 6al) QLB o) & guasa J g
€ A0l ol bl ae 38155 Y

Strongly Somewhat Somewhat Strongly
# Question Agree  Agree Gl Disagree ¥ Disagree ¥ Total
2%y (38 9 Las B Leas U il s G4l

Radioactive waste from nuclear
fuel are safely stored at a
1  nuclear power plant site ¢n)a3 &4
Oy 555 3585l (g Aaial) i)
4y ) A8l dlane a8 ga b
Jordan should develop a
Permanent disposal facility —a
O ailall Galall sl L) e
el el
Nuclear waste can be
3 transported safely <lail) Ja oSy
Ol A
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Nuclear waste should be sent
4 outside Jordan Jw s of ey
Od)y\ C)IA 3.1}}.\5 Ql_‘ml\

24, Please tell us if you think each of the following would be an excellent, good, fair, or poor
source of accurate and reliable information about nuclear energy
Lo Jpanls i o cAile a6l ) oS N jabeaal) (e IS 28ied i€ 13) U 8 elliad g
sl Al o 48 5 ga 5 AR Cilaslas

. Don’t
. Excellent  Good  Fair  Poor
# Question 5 Jiee sae Al i Knovy ‘% Total
el
1 Nuclear energy scientists and engineers
Al Al (uanigas slale
5 Safety, radiation, or environmental
experts glxdl s dadlue 4y ¢l i
3 Politicians bl
4 Electric utilities sL_eS) CilS )4
5 The Internet < sy
6 Environmental groups 4wl s cilelea
Social media, such as Twitter, YouTube
7  or Facebook dJice elaal¥l dual gl Jilu s
spadl) o Csfisne s
25. What are the priorities to improve Jordan’s economic performance?
£ 0V (A elaBY) o1V Gauadd il sl V) o L
What are the Priorities to improve Jordan’s economic performance? J 4 ... Percentage

a. Improve education and professional training (siell < xll s alaill Gaas
b. Invest in research and innovation S s Sl Jlae (4 jlaiin)

c. Facilitate the creation of companies << il oL} Qi

d. Use energy more efficiently ssUS jiSi 3 ) suay 48Ul aladi)

e. Produce more electricity fast 4y el oS (30 3 jall L

f. Invest in transport infrastructure (motorways, railways, etc.) Jall dgasl) 4l & jlaiiuy)
(A Al S 5 dny yudl (3 5kl

g. Increase the legal number of working hours Jeall cilelud i 3@l axell 324 )

Total

THANK YOU
S
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APPENDIX 11

SURVEY RESULTS
Q1 - Age Group 4 ) 4adl)
Age Group 4 el 4l Percentage
18t0 24 28%
25t0 34 43%
35t049 15%
50 to 64 12%
65+ 2%
Total 100%
Q2 - Gender (i)
Gender (sl Percentage
Male S3 68%
Female .l 32%
Total 100%

Q3 - What was the highest level of education you completed? (redsi s i lei 58 L
el cila 63
What was the highest level of education you completed?  sise Slel s L

s Percentage
Some Education alsill (as 0%

High school 4 554l 4. ).l 3%
Undergraduate sl 29%
Graduate z= > 55%

PhD ol 5iSa 9%

Post doc ol siSall azy L 4%

Total 100%
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Q4 - From which Jordanian Village or City do you come from? 4 si 438 i e

£l 4

From which Jordanian Village or City do you come from? sl 48 &l o

s,

Ajloun ¢ slae
Al-Agabah 4.
Al-Balga sl
Al-Karak & sl
Al-Mafrag sl
Amman glee

At -T afilah 4lglal)
Az-Zarqa &)
Irbid )

Jarash Ui
Maan (las

Madaba Ll

Ar-Rus ayfah 4aua )l
Al-Quwaysimah Al 5l
Wadi as-Sir sl g3

Tila' al-'AlT A=) 320
Khuraybat as-Saq Gl <l A

Ad -Dulayl Jiil)
Al-Bag'ah 4=

Al-Hashimiyah dsilel

Al-Hus un cp=all
Al-Jubayhah deuall

Al-Mashariqah g Jlidl

'‘Anjarah »_ic
Ar-Ramtha G« )l
Ash-Sharth gl
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Percentage
0%
2%
2%
2%
0%
53%
0%
0%
2%
4%
2%
2%
0%
0%
4%
7%
0%
0%
0%
0%
0%
4%
0%
0%
0%
0%



Askan Abt Nushayr Juai sl (lSa)
As-Salt Ll

At -T urrah skl

Aydiin o)

'Ayn al-Basha Wil (ue

Bayt Ras () <

Kufranjah 4 sS

Kurayyimah 4« S

Marj al-Hamam pleall z e

Muh ayyam al-Ashhahid 'Azmi (éall- e je 2glll ada
Na'tr el

Sah ab s

Shafa Badran ¢l s

S uwaylih zlsa

Umm Qushayr csllidl s juad i
Qasr-Amra s yec uad

As-Samra | el

Total

Q5 - What is your background? feidli a L

What is your background? $<lisla L

Public Health and Environmental Sciences 4wl a slall 5 dalall daall
Media and Art o5l 5 22 Y Jilu

Engineering and Architecture 4 lexall unigl 5 duigl)

Agriculture and Food Sciences 4laal) a slall s de ) 31

Business Administration Jei s )

Medicine, Pharmacology and Nursing o= il s daall g bl

Science of Law and Human Rights oLl G sis 5 o 5l ale
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0%
4%
0%
0%
2%
0%
2%
0%
0%
0%
0%
0%
2%
2%
0%
0%
0%
100%

Percentage

13%
0%
64%
2%
7%
7%
0%



Science asle
Physical Education ¢sawall alal)
Other Al

Total

Q6 - To which sector you belong? € iii gUad i Y

To which sector you belong? € < gUad (sl

Private u=a

Academic «nlSi

International Organizations 4 52 cilalaia

Public ale

non-governmental organizations 4 Ss e Gladaia

Total

4%
0%
2%
100%

Percentage

67%
16%
9%
7%
2%
100%

Q7 - Overall, do you favor or oppose the use of nuclear energy as one of the ways
to provide electricity? (x 3aa) g L jlis by 43 9 odl) 48Ul aladins) (2 jlad af 2758 Jb calad) Jediy

Soly gl b gl (3

Overall, do you favor or oppose the use of nuclear energy as one of the

# Way... Percentage
1 Strongly favor 38y Juads 17%
2 Somewhat favor L 2 I Juass 36%
3 Somewhat oppose L le si (s jlai 7%
4 Strongly oppose sy (a 36%
5 (Don’t know) < ei ¥ 4%
Total 100%
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Q8 - Based on your answer to the previous question, which of the following
considerations affected your position? (You can tick more than one) dida) e sl
Salil ga B iy AN o Jlie ) Ga ol Gl Jised) o (Aala) (e ST LA liSay)

Based on your answer to the previous question, which of the

# following consi... Percentage
1  Reliable supply of electricity (.85 JS5 sb Sl e J saal) 31%
2 Cost of electricity sL_eSl) 445 32%
3 Energy independence 48all Jlas & JolaiuY) 41%
4  Risk of severe accidents s pha clsa ¢ dy jlad 57%
5 Security concerns izl <alaa 30%
6  Availability of human resources 4 x&ull 3 ) sall il 53 18%
7  Financial Expenditure Wl Glasy) 24%
8  Economic growth abai@y! saill 22%
9  Job creation Jesll (=i Bl 20%
10 Climate change Ll s 29%
11 Other (please specify) <> e (wasdll o~ ) 5%
Total 100%

Q9- How important do you think nuclear energy will be in meeting electricity
needs in Jordan? $ca Y A sl sl claliia) duli A 4y 9 i) ABUal) 4pan] s La il

How important do you think nuclear energy will be in meeting

# electricity ne... Percentage
1 Very important ' age 33%
2 Somewhat important W3 ) age 24%
3 Not too important s lege (sl 19%
4 Not important at all GAbY) e Laga 20%
5 (Don’t know) <aei ¥ 4%
Total 100%

Q10 - How important do you think nuclear energy will be in meeting electricity
needs in Jordan in 10 years to come? <lalia) 4l 8 4y i) A8Ual) dsen] g2 La i
RO REAPHN) [) Rpgt JUXP{ gt PAPPVIN
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How important do you think nuclear energy will be in meeting

# electricity ne... Percentage
1 Very important las a¢e 31%
2 Somewhat important L 3s ) age 25%
3 Not too important ' Lega (sl 17%
4 Not important at all 33bY) e Laga 21%
5 (Don’t know) <aei ¥ 6%
Total 100%

Q11 - In the next decade, do you think that nuclear energy’s importance in
meeting electricity needs will increase, decrease, or remain about the same in
Jordan? oudi o Al o palita 313 3w 3 Y uﬁ g 9 6il) ALY dtanl ) Adtnd A ad\al) ABel) ‘,ﬁ
?GM‘

In the next decade, do you think that nuclear energy’s importance in

# meetin... Percentage
1 Increase 334 47%
2 Decrease (=l 26%
3 Remain about the same _sii Y 19%
4 (Don’t know) <a,eiy 8%
Total 100%

Q12 - Please tell us your personal opinion about the following statements J® ¢l (ya
40 @l jlad) Joa adldd) e Ll

Strongly  Somewhat  Somewhat  Strongly
# Question Agree Agree sisl Disagree ¥ Disagree  Total
By 3 ee  Leas ) Loas ) @il sy 385 Y
Policy makers should
prepare now so that
new nuclear power
plants could be built if
1 needed in the next 40% 32% 14% 14% 91
decade xiba e b
L da G alae ) bl
Al Claas oLy ) dalal
Jitall siall 3 aall 5 50
Policy makers should
2 definitely build nuclear  19% 40% 16% 25% 83
power plants now
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Gl aila e aslil
373}}'\5\ Adlal) cllasa oLy
oY

Q13 - Would it be acceptable to you to have the authorities construct a nuclear
plant: 45 Adaaa pliy cildalud) o 685 o)) S5 A

Would it be acceptable to you to have the authorities construct a
nuclear p...

1 a. Within 20 kilometers of your house €Ul yis (s | jie €20 3Uai 3 6%
b. More than 20 kilometers but less than 50 kilometers from your house

Percentage

. s 0,
2 llyie (e sin LS 50 (3o OB (S5 ) sie LS 20 0 S 11%
c. More than 100 kilometers from your house (! sie s 100 (s S
3 4y 40%
‘).\.A
4 d. Nowhere in Jordan ¢o,¥) 8 OhSe sl & il 43%
Total 100%

Q14 - These are some topics about nuclear energy. Please tell me if you have heard
or read any information on the topic 495 48Uall Jsa audl gall Gany sda, 13) A J8 dllab (1a
g yagall oo Cilaglra ol il B o) Caan BB i

. Yes No
# Question i y Total
Jordan is in the process of importing a nuclear reactor from 0 0
1 Russia b s (3 555 Jelia 3l il Lalady o,y 63% 37% 100
3 . . sl s ol
5 Public opposition to nuclear power in Jordan 4wl & ) 7906 28% 100

OV 8 4y 5 5il) A8l

The current level of commitment by the government to build

3 nuclear power plant 4Uall dass sl da Sall ol 3V sl s sddl 66%  34% 100
453

4 Fukushima or Chernobyl Js s i 5 | Ledi S 58 76% 24% 100

5 Economic impact of nuclear power ;s sill 48all sala@y) Y 80% 20% 100
The option of building a small modular reactor (SMR) in
Jordan c2Y! & B pea Gl Jelia ol jla

New nuclear power plant construction is underway in your
country <aly A s &y 53l A8Uall ddasa oLy

51% 49% 100

55% 45% 100
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Q15 - These are considerations for the way electricity is produced. For each one,
please tell me if it is of high, medium, or low importance to you? A4dlaxia < Lis) oa
dau gia cdglle Gl daailly < e ) o Apani cuils 1) A (8 ellad cpa 4y 9 i) ABUAY) (ha sl g UL

Cduadaia g

#  Question

1  Clean air aai¢) 5

5 Reliable electricity LS Je J pasl)
35 e JS

3 Affordable electricity Dy ol S

10 Energy Efficiency 48Uall 3:liS

5 Energy independence Jlase A& Jlany)
a3l

6 Safety of workers and public 4«3l
Lalall 5 Jlanll

7 Job creation Jdeall = Bla

8  Economic growth abaiyl saill

9  Climate change solution ¢l il da

High
Se
76%

81%

771%
771%

70%

76%
63%
68%
61%

Medium

T e
15%
14%
16%
20%
25%
12%

28%
24%
21%

Low

9%

5%

7%

3%

5%

12%

9%

8%
18%

Total
100

100

100
70
100

100

100
100
100

Q16 - Do you associate nuclear energy a lot, a little, or not at all with... 48Ual Jay 5 Ja
o Y Ao Y gl Dthe ) A Ay g

Question

Reliable electricity e Jsasl)
3550 S by Sl

Energy independence & JM\&inY!
AUl Jlas

Energy Efficiency 4iall 5. s

Clean air —aai &) 5

Affordable electricity _taul ¢l <l
4] g3aa

Economic growth ¢sabai@y) saill

Safety of workers and public 4«3l
daladl 5 Jlanll

Job creation Jesll (a8 3la

Climate change solution il d~
Flall

A lot
| i

52%
52%
49%
41%
47%
49%
34%
45%

31%
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A little
Sl

28%
24%

29%
29%

36%
33%
25%
39%

31%

Not atall e ¥
aaY)

20%

24%
22%
30%
17%
18%
41%
16%

38%

Total

100

100

100
100

100
100
100
100
100



Q17 - From 1 to 6 where 1 is the top grade and 6 means failure. What grade would
you give to Jordan’s energy planning? (=1 ) 6¢ua ¢ 1 gaa,s Jo) o 6 Jddl day L
£ (A AUl Jagdadil Lgnlans 31 A ) 2

From 1 to 6 where 1 is the top grade and 6 means failure. What grade

# would... Percentage

11 -

2|2 13%

33 2004

414 15%

il 21%

66 15%
Total 100%

Q18 - What are the reasons for that grade? (You can choose more than one) (*
A al) 038 bl (Ala) (e ST L8 Slica))

What are the reasons for that grade? (You can choose more than one)

# wale Percentage

1  Poor planning/not planning ahead adeaill ¢ g / Jiisall lagaiil) aae 45%

) Need to use more alternative energy sources _bas aladiul ) sl 5704
T Alad) daUal)

3 Government is not doing a good job i Jers a 58 Y 4 Sl 36%

4 Too much politics involved sl (0 e (5 sive 39%

5 Too much depengenqy on foreign oiI/energy - ne.edﬂ :[O become energy 4o,
independent s ¥ baill e Jall slaie ) —Jiiue JS& A8l 1) ) Asls)

6  Current plan is good sxa Zallal) 2aal) 4%

7 Not efficient energy sources le 3.8 iy ddla jlas Y 12%

8  Price/cost of energy is t00 high el / las Zadi e AUl 2415 34%

Current plan is not perfect, need to come up with a new one to plan
9  for future (general) Jaiuall 3 yaa 3ad ) Uit 4000 Cand 400 2ol ( 24%

'S
e
. - . o . |
10 :I'hey are considering building a nuclear plant adass ¢l (a5 da 5Sal 16%
Qs
Total 100%
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Q19 - Thinking about the nuclear power plants that are operating now in the
world, how safe do you regard these plants? Please think of a scale from "1™ to
"7," where ""1" means very unsafe and "'7"* means very safe. The safer you think
they are, the higher the number you would give Jsa Jass il 4y 53l 48Ul cildaaa B <
Oa Gl (B i) o e Lghad s2a (B pllad) 1T N T At "ot Al e a7
i dda)

Thinking about the nuclear power plants that are operating now in the

# world... Percentage
1 High (5-7) Q= 19%
2 7 —Very safe laa o4l 3%
3|6 15%
415 12%
5 Middle (4) L sie 26%
6 3 7%

7 2 6%

8 1 Very unsafe la o4l e 14%
9 Low (1-3) uatdie 5%

Total 100%

Q20 - Which one of these energy sources do you think should be the most used as
to generate electricity 10 years from now? (you can choose more than one) ¢ &ii »
s sl gl A6 A YY) Lgaladiiad caag 0da ABUAY) jalias (adal 5 10 SOV (e i gha (LA dliSay
dlal (e Jisi)

Which one of these energy sources do you think should be the most

# sed as.. Percentage
1 Natural gas b e 23%

2 Solar energy 4ol 43 88%

3 Nuclear energy 4 s sil) 43al) 27%

4 Wind energy gLl 4ila 66%

5 Hydroelectric or water power &) i dila 5 <) 2L 34%

6 Oil Ll 3%

7 Coal goaall aadll 11%

Total 100%

93



4.37%
1.19%

13.49%

26.19%
B hatural gas jle B solar energy aillkll
. Wind energy aills Hydroelectric or water power aslall
zldl asilall gl asilag SJI
B coal axall
szl

9.13%

34.92%

10.T1%:

ms}J'

B Huclear energy asllall

B il Laaill

Q21 - Please tell us if you agree or disagree with the following statement J& dliaé ¢y

40 5 jlaad) aa (38065 Y o (88 g i€ 1) W

# Question

We should take advantage of all low-carbon energy

sources, including nuclear, hydro, and renewable

energy, to produce the electricity we need while 62
1 limiting greenhouse gas emissions %

25 sABUANSI Blase ) g0 /SO a8 LUl aalSiapalitnY Ll iay

WU Jlatilasilionnilaine b e SIlalinYsaaatalddUall sduilalldsial) g

gl adludia

We should not worry about climate change WweamyY 10
glall s ol Sl () %

cheaper sources of energy should be used first 2bas 46
Y ) aadis of iy 48Ul (e (s ) %
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16%

Str
ong
ly
Dis
agr
ee
Y
)
By

6%

57
%

5%

ot
al

O O

OOPFr OOoOR



Q22 - Please tell us if you agree or disagree with the following statements J8 dlliaé ¢y
A0 <l jlad) pa (38165 Y o (31 g i€ 1Y) L

# Question

Nuclear power plants
operating in the world

1 are safe and secure
Alalall 4y 5 o3l A8 Cllana
4 sala s Aial 4 allall Jsn
As we have learned
from experience and as
technology has
improved, nuclear

2 power plants have been
made safer (s Lialai LS
Gt gay el
e L“_\;..ha\ cl_};}l}'&ﬂ\
Llal i1 4, g gall 48U
Nuclear power plants in
the Middle East will be
built to withstand the
most extreme natural

3 events that may occur

here A8Uall class ol ol

Gl dikia Bdyssl)
a5 b 2 saall o L 5Y)
6 saaadl) dgnglall &) oS1)
If a nuclear plant is
built in Jordan, the
authorities will make
sure that it will be safe
4 and not have any
accidents ddasa eliy o313
bl d G2, A5
s ‘UJ}@)S e Sl
Guala (o) L sy

Strongly ~ Somewhat
Agree Agree &
Bady 3l e Leaa )
11% 43%

22% 36%

24% 29%

19% 25%
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Somewhat
Disagree ¥
Gl
L

26%

26%

27%

30%

Strongly
Disagree
okl 5y

20%

16%

20%

26%

Total

100

100

100

100



Q23 - On the subject of nuclear waste management and specifically the
management of the radioactive waste from nuclear power plants, do you agree or
disagree with the following statements? 313 luaad g 4y g i) Ll 313 £ guaga Joa
0 i L) aa (3165 Y i (381 65 Ja Ay g i) ABUY) cillaaa (e ALl dadial) ALY

Strongly  Somewhat  Somewhat  Strongly
# Question Agree Agree Gilsi  Disagree ¥  Disagree  Total
3ady (B3l se  Leaa ) Loas ) G@lsl 3ok 811 Y

Radioactive waste
from nuclear fuel are
safely stored at a
nuclear power plant
site blaill (5 533 o4
L“;J}'d\ 28 gl e Amiiiall
4,50
Jordan should develop
a Permanent disposal
2 facility L) Je 58% 13% 10% 19% 100

O alall alaill sline

Aadial) Ciplanlf

Nuclear waste can be
3 transported safely ¢S« 19% 33% 19% 29% 100
Ol 45 53 cblaal) Js
Nuclear waste should
be sent outside Jordan
el Ju 5 o s
oY) A Ayl

24% 34% 18% 24% 100

51% 25% 10% 14% 100
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Q24 - Please tell us if you think each of the following would be an excellent, good,
fair, or poor source of accurate and reliable information about nuclear energy (-
Cilaglea o Jgand § b gicdlale Basac B lian ) 5Sia A0 jabiaal) (e JS Aliad cuiS ) U 8 ellad
4l A8l cp A8 gl ga g AR D

. Don’t
# Question E ﬁillent G 0od Za" P O Know ¥ Total
o) REEN ale o )99 u);\
Nuclear energy scientists and
1 engineers 4kl uigagclale  41% 36% 8% 13% 2% 100
4
Safety, radiation, or
2 environmental experts s\ 36% 3% 17% 9% 1% 100
3 Politicians ¢pbesd) 8% 13% 11% 61% 7% 100
4 Electric utilities sbeS) &S 4 12% 24%  31% 28% 5% 100
5 The Internet < iY) 19% 39% 23% 16% 3% 100
i Slelaa
g Lnvironmental groups =isbes 55, 36% 20% 15% 4% 100
Social media, such as
Twitter, YouTube or
7 Facebook Jwal sl Jilug 18% 28% 21% 26% 7% 100
S stie i Jiae e laiaY)
& gl

Q25 - What are the Priorities to improve Jordan’s economic performance? *
SO A e ai®) oY) Gueadt cily of gY)

What are the Priorities to improve Jordan’s economic performance? & W

J Percentage
a. Improve education and professional training (siee!) cu x5 aadedl) Gass 39%

b. Invest in research and innovation JS&Y) s Sal Jlae (& leiiny) 24%

c. Facilitate the creation of companies S il ¢ L) Jagus 10%

d. Use energy more efficiently eUS yiSi 5 ) say d8Uall alasiil 9%

e. Produce more electricity fast de o ¢l Sl (o 2 jall #L3) 1%

f. Invest in transport infrastructure (motorways, railways, etc.) 2 JlaiiuY) 150

il il Al () Bl AU 5 day ) 3,k1))
g. Increase the legal number of working hours Jesll cileld 5 glall el 3305 0%

Total 100%
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