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Abstract:

Shale gas has emerged as a significant new energy source in various countries worldwide including
Libya. Consequently, evaluating public perceptions of energy sources, especially shale gas, and
integrating these perceptions into the development of energy policies and decision-making processes
has become increasingly essential. This study showed of a descriptive case study of the local residents
of AlKufrah region, in southeastern Libya (N=163), in order to assess their knowledge of shale gas and
explore their views on how shale gas extraction can affect the health and environment, as well as if they
accept it as a new source of energy. The finding showed that, nearly half of the respondents (48.4%)
were familiar with shale gas, and a total of (38.6 %) were aware of the extraction process. An overall
assessment indicated that 50.9 % of respondents expressed their support to shale gas extraction in
their areas. We found a considerable awareness of potential health and environmental risks. We
concluded that increased awareness may guide public attitude positively.
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Introduction:

The energy industry is constantly faced with challenges concerning the reliability of resources,
expenses, and the impact on human health and the environment. The decrease in conventional
resources and the necessity of addressing numerous scientific and technological challenges in order to
achieve high production with minimal health and environmental impact are the reasons why
unconventional hydrocarbons are attracting attention. Shale gas, as a new source of energy, has the
potential to increase the world's energy supplies. Where shale gas is defined as natural gas confined
within shale layers as illustrated in Figure 1. Shale gas is contained in the pores of this sedimentary
rock [1], it primarily consists of methane and is found within mudstone and shale formations [2,3]. Shale
gas is chemically similar to other types of natural gas, but the extraction process is quite different. Where
the extraction and production of shale gas became technically feasible, according to two forms of
technology: horizontal drilling and hydraulic fracturing [4,5].

LIBYA
EIA/ARI SHALE GAS/OIL ASSESSMENT

Ghadames/
Berkine
Basin

ALGERIA Sirte Basin

EGYPT

Murzuq Basin

[ Prospective Basin
[ other Basin

= City
™ @© 2013, Advanced Resources
International, Inc.
Vello Kuuskraa  vkuuskraa@adv-res.co m
Keith Moodhe  kmoodhe@adv-res.com

Figure (1): Source: ARI,2013

Kufra Basin

SUDAN

Unlike conventional wells, horizontal drilling (which is more complex than vertical drilling) is required
for fracking in shale, as well as a large number of wells, and massive amounts of water and synthetic
chemicals. [6,7]. Globally, combined technologies (vertical and horizontal fracturing) have led to
increased gas development in shale formations across the US, Europe, Asia, Australia, and other
regions [8]. Where the majority of hydraulic fracturing has taken place in the United States [9], the
finding of shale gas resources in Central and Eastern Europe raised hopes for increased energy self-
sufficiency in the region [10]. In Libya, where a proven quantities of shale gas were discovered, as
seen in Fig. (1), Libya's sedimentary basins are categorized as: (1) continental basins (Ghadames,
Murzug, Sirte, Kufra, and Cyrenaica) and (2) offshore basins (Sabratah, Misratah, and Benghazi basins
[11,12]. With respect to the Ghadames basin, Algeria, Tunisia, and Libya are exploring adjacent areas
of the same basin [13]. The Kufrah Basin is discussed but not quantitatively assessed [14,15].

Despite its economic importance globally and in Libya, shale gas extraction may pose environmental
and public health risks, fracking is often criticized due to its potential effects on both the human health
and environment. The major concern about hydraulic fracturing is the significant influence is on water
availability and quality. Furthermore, many argue that the toxic or hazardous chemical additives used
are carcinogenic on the long term [5]. As Hydraulic fracturing requires (2.57-37.85 million m3) of water
per well and fracture [16]. This situation raises alarms regarding the exhaustion of both surface and
groundwater resources. Additionally, there is a risk of contamination of both underground and surface
water due to insufficiently treated drilling wastewater containing potentially hazardous substances,
chemical spills on the surface, and the migration of methane from gas wells into aquifers [17].

Accordingly, the American Environmental Protection Agency (2011) investigated the connection
between drinking water quality and hydraulic fracturing from a public health and environmental
standpoint. Regulations pertaining to the disclosure of the chemical components of hydraulic fracturing
fluid have also been enacted by federal and state agencies [18]. Equally important, one of the
considerable environmental issue related to shale gas extracting is air pollution. Primarily by releasing
methane gas, and the various air contaminants linked to extracting activities, which affect the respiratory
and neurological health [19] It is also noticed that a significant increase in seismic activity have also
been linked to the discharge of wastewater from fracking [20]. As well, the development of shale gas
resources demands a dense spacing of well pads, which increases land consumption [21],
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Subsequently, the establishment of fracking sites may result in the destruction of wildlife habitats, a
species reduction, and habitat loss for animals [22]. Research regarding perceptions of renewable
energy indicates that a significant issue is the preservation of cherished landscapes [23].

Furthermore, there are also a serious concern about the effect of hydraulic fracturing activities on
soil contamination [24]. In addition, the infrastructure for exporting natural gas is matter of controversy,
as concerns about climate change have gotten greater. [25]. Another essential point, that studies,
especially from the United States, which has had a lengthier adoption of hydraulic fracturing "fracking "
technology, indicate risks such as changes in 'quality of life' [26] and loss of identity [27] when local
communities become industrialized as shale gas activities expand. Moreover, as additional workers and
industry move into a region, demand may grow, placing pressure on public services like schools, leisure
centers, water and sewage, healthcare, and infrastructure like roads [28].

On the other hand, Shale gas is having a beneficial impact on supplies and consumer prices for
natural gas, including economic benefit as improve energy security, reduce CO2 emissions, and
promote economic development, including wage increase, job creation, financial stability for future
generations [29], market expansion, and improved public services [30]. Since public understanding of
shale gas extraction can either facilitate or handicap its development. Studies on shale gas production
perceptions show Conflicting views and widespread doubt among laypeople [31]. Accordingly, some
European governments have opted to ban the shale gas extraction, or to restrict the primary extraction
method, hydraulic fracturing [32]. With concerns about human health, environmental costs and
community effect [33]. In United States, Research has indicated that, to a certain degree, public opinion
influences energy policy decisions [34].

In light of these conflicts, planners must have a thorough understanding of public support and
opposition [35]. Building on the above. This understanding could either help or handicap government
policies, business growth, and consumer preferences. In our study, we wanted to explore public
understanding and acceptability of shale gas development in kuffrah region. Furthermore, to examine
whether the public knowledge of the extraction consequences of shale gas may affect the acceptance
of shale gas as an alternative source of energy.

Methodology:
Study area:

The survey were undertaken in the region of Al Kuffra in the southeast of Libya, figure (1), where
shale gas extraction has not taken place and has not received a lot of attention from the media. The
study area was chosen to provide a range of demographic and geological factors, covering areas that
are within the shale gas reserves. To some extent of importance, the sample was intentionally chosen
to mirror the composition of the local regions based on age, gender, socioeconomic status, and home
ownership. All ethical guideline was properly followed, including obtaining the respondents' agreement,
and confidentiality guarantees.

Design and measures:

The survey was carried out by engaging a total of 163 local participants, using both paper and online
formats. The study was conducted between March 2023and August 2024. In order to establish a survey
design that is both effective and carefully planned, the questions were categorized into sections based
on the subject matter. The first section of the survey focused on collecting socio-demographic
information about the respondents. The second set of scales included questions about (regarding)
knowledge of shale gas and hydraulic fracture. The third set of scales comprised questions regarding
potential health and environmental risks due to the extraction process, where the risk factors included
long and short-term health issues, air pollution, noise pollution, groundwater contamination, animal
habitat destruction, vegetation degradation, and geologic risks. Participants were asked to judge the
risks on the scale from 0 to 10 as well. Furthermore, the benefits of shale gas were also included within
the measurement, such as the economic growth, energy security, and offering new jobs. Our fourth
measure to get a sense of the acceptance of shale gas extraction, an "overall" question, in the context
of the survey, was set to capture a respondent's general or comprehensive opinion, participants were
asked to decide whether they supported or opposed future shale gas extraction projects. The data was
extracted and analyzes through the Statistical Package for Social Sciences (SPSS).

Results and discussion:
Social and Demographic Characteristics:

Social and demographic variables are essential for comprehending the composition of the study
sample and for guaranteeing accurate interpretation of the research findings, as they offer critical
context concerning population diversity and representativeness [36]. The characteristics of the achieved
sample show that the respondents were rather young, well educated, and the gender distribution was
almost balanced, male (42.4 %) and female (57.6 %), as shown in Figure (2). With about 55.6% of
respondents falling between the ages of 18 and 34. These variables are considered among the factors
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that contribute to the interpretation of the results. Table (1) displays the educational level and social
status of the Sample.

Male;
Female; 42.4%

57.6%

Figure (2): Participants by Gender

Table (1): Educational Level and Social Status of the Sample

Gender Percentage
Single 58.8%
Married 41.2%
Education
Basic Education 5.7%
secondary education or equivalent 22.3%
Higher Education 66.2%
llliterate 5.8%

Familiarity:

Participants were initially asked to indicate their knowledge of shale gas, 48.4% of them indicated
prior aware of the topic. Subsequently, participants were asked about their knowledge of the extraction
process (hydraulic fraction), only 38.6% admitted to being familiar with it, and 46.8% indicated that they
were unaware of it. Whereas 14.6% were unsure. As shown in Figure (3), the findings indicate a
moderate level of general awareness of shale gas, with significantly lower familiarity regarding the
extraction process, as illustrated in Figure (4). This gap highlights the need for targeted educational
efforts to enhance public understanding of shale gas development [37].

Awareness of shal

529 @1?59/?5 . Awareness of hydraulic fracturing
. 50% 46.8%
51%
40% 38.6%
50%
30%
49% 48.4%
48% 20% 14.6%
47% 10% I
46% 0%
Yes No Yes No Not sure
Figure (3): Awareness of shale gas Figure (4): Awareness of hydraulic fracturing

Risks of fracking:

In an attempt to understand the participants' perception of the process of extracting rock gas and
their judgment on the term (hydraulic fracturing) whether it is positive or negative. 47.8% of participants
considered that the term reflects a positive connotation, 9.6% held a negative perception. Meanwhile
42.7% reported uncertainty figure (5). To gain insight into risk assessment as perceived by participants,
they were asked to gauge the level of risk due to shale gas on the scale from 0 to 10. a question was
posed using a numerical scale from (0 to 10), where (0) indicated “no risk”, and” (10) “extreme risk”.
The findings indicated that (5) was the biggest risk scored by 24.8% of respondents as outlined in Figure
(6). Where the majority of participants rated the risk of drilling waste as 5 out of 10, indicating a moderate
or neutral perception of the issue. This suggests a possible lack of awareness or limited exposure to its
environmental impacts. The finding underscores the need for increased community awareness to
promote a more accurate understanding of such risks [37].
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Hydraulic fracturing expression Respondents perception of potential

according to participants views health and environmental risks
60% 30%
24.8%
) 47.8% 0
50% IR 25%
40% 20%
30% 15% 12.8% 12.0%
9.8%
20% 10% 9.0% 7.5% N
0.6% 4.5% gog G.MS 8%s.M,
10% 5% = I I i I
. | w 111 I
Negative Positive Not sure 01 2 3 45 6 7 8 910
Figure (5): Hydraulic fracturing expression Figure (6): Respondents perception of potential
according to participants views health and environmental risks

Perceptions of Health and Environmental Impacts:

Perceived risks and benefits are significant indicators of resistance or support for energy
development, both individually and in communities [38]. In this study, a set of potential environmental
consequences was presented to assess their likelihood of occurrence. The results show that, among a
range of proposed potential consequences, water (29.4 %), and health (23.3 %) effects were rated the
highest. The findings reflect a significant concern, likely tied to fears over chemical exposure,
contaminated drinking water, and respiratory problems from air pollutants. This consistent with global
debates on fracking’s consequences on public health and water resources. Water and health issues
dominate, land and wildlife concerns [37], highlight ecological priorities, while earthquakes and air
pollution [39], though scientifically significant were perceived as less probable as shown in Figure (7).

Potential Environmental Consequences

Other I 22.70%
Habitat destruction TN 17.20%
Air pollution HEEEEEEE——— 8.60%
Demographic changes HEEEEEEEES———— 13.50%

Safety I 16.60%

Gas leakage IEEEEEEESSSS——— 11%

Earthquakes IEEEEEEEEEESS———— 11%

Landscape INEEEEEEEEEEESNNESNSE—— 22.70%
Health I 23.30%
Water I 29.40%

0% 5% 10% 15% 20% 25% 30% 35%

Figure (7): Potential Environmental Consequences

Economic Growth and Demand for Energy perception:

Regarding the potential significance of future shale gas development for the economic situation in
Libya, Figure 8 illustrates that more than half of the respondents (53.8%) anticipate that shale gas
extraction would be economically important. This perspective is consistent with prior studies highlighting
public recognition of the economic benefits of unconventional gas development [37,40]. While 9%
expressed skepticism, 37.2% remained uncertain, reflecting a need for targeted information
dissemination to clarify the potential impacts of this industry before its commencement. On a positive
note, the majority of participants expressed optimism regarding the long-term benefits; 86%
acknowledged that shale gas development could play a crucial role in future job creation, and 61.1%
confirmed their expectation that it would provide a cheap energy supply once production begins.
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Important of shale gas extraction on economic situation

45% 42.3%

40%
35%
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very important somewhat not very not sure
important important

Figure (8): Important of shale gas extraction on economic situation

Regulations:

Shale gas poses environmental risks that necessitate the existence of regulations and laws to
minimize its impact on the environment and public health. This viewpoint was supported by the majority
of participants, with 94.7% expressing agreement. Such findings correspond with literature stressing
the importance of effective regulations and oversight to ensure environmentally sustainable and safe
fracking practices [41,42]

Overall Governance:

With respect to embracing shale gas exploitation in the future. A total of 50.9% are in favor of shale
gas extraction, and just 16.6% of all respondents opposed shale gas production in their areas, while
32.5% were unsure, as illustrated in Figure (9). The finding showed a general tendency towards
acceptance, with a significant level of hesitation or lack of sufficient information among the public.
Similar patterns have been observed in global studies, where public perceptions of shale gas often
reflect cautious acceptance, influenced by perceived environmental and health risks, as well as limited
knowledge of extraction processes [37,39] These results underscore the importance of targeted public
engagement and risk communication to enhance awareness and inform decision-making regarding
shale gas development.

The overall responeds opinion on future shale gas

extraction

60% 50.9%
50%
40% 32.5%
30%
20% 16.6%
10% l

0%

Agree Disagree Not sure

Figure (9): The overall responds opinion on future shale gas extraction

Conclusion:

The study revealed that 52% of participants expressed support for shale gas extraction, while 30%
remained uncertain, reflecting a combination of public interest and hesitation. Environmental concerns
were widely recognized, with 97% of respondents emphasizing the necessity of implementing strict
regulations and safety measures. Among the potential environmental impacts, participants identified
water depletion and contamination, adverse health effects, and land or landscape disturbances as the
most significant concerns. These findings are consistent with previous studies, which have indicated
that shale gas exploitation may contribute to energy security and economic growth, while
simultaneously posing substantial environmental and public health risks. Given that shale gas
development has not yet commenced in Libya, media coverage and public awareness of hydraulic
fracturing techniques remain limited. Consequently, this study provides a valuable framework for future
research involving larger and more representative populations, enabling a more comprehensive
understanding of public attitudes toward shale gas development. It is important to note that public
perceptions are not static; rather, they evolve over time in response to specific events and emerging
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information. This underscores the importance of continuous communication, transparency, and public
education to maintain trust and informed decision-making. The majority of respondents anticipated that
the establishment of a shale gas industry could represent a strategic opportunity to strengthen the
national economy, particularly through job creation and the provision of a cost-effective domestic energy
supply. However, the considerable level of uncertainty observed among some participants highlights
the urgent need for clear communication strategies and targeted educational initiatives prior to the
initiation of any extraction activities. Overall, the study concludes that achieving a balance between
energy development and environmental protection is essential. Future research should therefore focus
on optimizing extraction technologies, minimizing ecological and health impacts, and enhancing public
engagement to support a sustainable acceptable energy transition.
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