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Abstract:

One of the fastest growing energy sources is natural gas and LNG is set to become a key driver in
the development of the global gas industry and the economies of the world. Algeria is one of the top
ten producer and exporter of natural gas. The large bulk of its revenue come from it. In this paper, one
addresses a key issue within Algeria’s LNG segment and evaluates the risk of Algerian gas security
using the HHI index which take into account the concentration of LNG exports. After calculating the
index and diagnosing the natural gas state, the country must come up with measures to improve and
sustain its export market share by implementing new national and international strategies.
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INTRODUCTION:

Hydrocarbon sector is considered as the backbone of the Algerian economy, roughly,
representing 98% of export revenue and more than 50% of government budget (Senouci, 2023).
The main source of income is natural gas. Globally, it has the 10" largest proven gas reserves,
and the 3™ largest reserves of shale gas (EIA, 2013, 2019). it is the 7" largest exporter. The
country exports its gas via pipelines as well as Liquefied Natural Gas (LNG). It is worthily to
mention that Algeria used to be the pioneer of LNG (Oxford Analytica, 2018). Nevertheless,
LNG deliveries has decreased in the past two decades from 25.68 Bcm In 2005 (BP, 2006) to
14.4 Bcm in 2022(El, 2023), this sharp decline is due to several challenges that faced the
Algerian gas industry. The world LNG trade is on the upswing reaching 371.3 million tons in
2021 which illustrates its significant role as a global energy source. Presently, there are 44
importing countries and 19 exporting (GIIGNL, 2022) countries demonstrating how the market
is diversified. Nowadays, LNG is viewed as an instrument of energy security as a result of its
flexibility and affordability for both exporting and importing countries. In a world where LNG
is the fuel of choice and has seen an impressive expansion, Algerian LNG exportations trend
plummeted. The research paper examines the developments regarding the diversification of
Algerian LNG export during the period 2010-2022. One concentrates on answering the
following research question: what are the key factors influencing LNG export diversification
and ensuring demand security in Algeria? In attempt the answer the question, this hypothesis is
stated:

HO1: implementation of diversified LNG export markets and effective strategies will positively
impact Algeria’s demand security.

The study is structured as follows: section two represents a literature review about the concept
of energy security, section three illustrates the methodology of the study and section four
highlights the study’s findings and finally the discussion part.

1- The concept of Energy Security for exporting countries

Access to energy is crucial for the well-being and sustainable development of modern societies.
Without energy, it would be impossible to produce, deliver, or utilize mainstream commodities
effectively. Energy plays a direct role in the economic, social, and environmental progress of a
country. However, the global energy system faces numerous governance and policy challenges.
The demand for energy worldwide is projected to increase by 45% between 2015 and 2030, and
by over 300% by the end of the century, necessitating a tripling of infrastructure investment
(Sovacool & Mukherjee, 2011).These statistics highlight the significant growth in global energy
demand. Energy security is important for economic, social, and environmental reasons. It is an
essential aspect for economic growth and development. Reliable energy supplies are necessary
to support industrial activity, power businesses, and drive economic growth.

There is not a consensus definition of energy security, (Jakstas, 2020) mentioned that this term
is complicated and contributes in different fields: political, economic, environmental, social,
technical etc. (Yergin, 2006) sees it as a diversified of energy supply, besides, he argued that
resilience, the reality of integration and the importance of information are essential to achieve
energy security. For (Chester, 2010), argued that because the concept of energy security is a
“polysemic” it is fundamentally “slippery”. As for the International Energy Agency (IEA, n.d.)
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it is: “the uninterrupted availability of energy sources at an affordable price”. it covers two
dimensions: long-term energy security which is about investing in energy supplies in a promptly
way according to economic development and environmental needs, and short-term energy
security that focuses on the capability of the energy system to respond in a timely manner to
sudden changes in the balance of supply and demand. It depends on the profile of each country
whether it is an exporter, importer or transit, as well as its geographical location, energy
vulnerability and its political (Al Qubeissi et al., 2020). According to Asian Pacific Energy
Resources Center (APERC, 2007), the security of supply (SOS) can be classified into four A:
Availability, Accessibility, Affordability and Acceptability. While (Hughes, 2009) referred to
energy security by the four R which are: Review (understanding the problem), Reduce (using
less energy), Replace (shifting to secure sources) and Restrict (limiting new demand to secure
sources). (Le Cog & Paltseva, 2009) consider it as the continuity of energy supplies relative to
demand and it is related with risks in their different types such as: technical risks, human risks
/political instability and geopolitical implications as well as natural risks. According to
(Rodriguez-Fernandez et al., 2022) energy security can be defined as the integration of the three
distinct perspectives: sovereignty, robustness and resilience. Based on the World Energy
Council ( 2022) energy security is the capability of covering both present and future energy
demands of a given country.

The majority of the existing research on energy systems pertains to countries and regions that
have limited resources and rely on energy imports, Nevertheless, Energy security has not been
atop priority in many resource-rich countries (Karatayev & Hall, 2020). According to (Willrich,
1976), there are pair sides of energy security, security of supply that is related to importing
countries and security of demand that include exporting countries, focusing on the latter, An
energy-exporting nation is primarily concerned with ensuring its ability to reach various
markets and guaranteeing a consistent and reliable demand for its energy resources.

As of (Youngmin, 2022), energy security means being able to produce and export energy
resources in a stable and economical manner to support their economic growth. According to
(Novikau, 2021) Countries that depend on exporting energy prioritise energy security by
ensuring a steady supply of affordable energy resources. This is important because the export
of these resources generates a significant portion of their government revenues, which affects
the stability and well-being of the state and its citizens. To achieve energy security, these
countries also emphasise the need for stable demand for their energy exports. This view is
shared by many energy policy experts. for (Jakstas, 2020), For energy-exporting countries,
ensuring energy security can be defined in terms of securing a stable demand for their energy
resources. As suppliers, these countries rely on a steady and diverse base of importers to
maintain a consistent revenue stream. This necessitates the need for energy exporters to
cooperate with multiple importers, thereby achieving what can be referred to as "diversification
of demand."”

Researchers and economists have studied this concept over time from different perspectives.
Energy security for exporting countries is defined as the security of demand, which is mainly
about exports and diversification of demand. To evaluate this concept, it is worth considering
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indicators of diversification such as the Herfindahl-Hirschman Index (HHI). This index
measures the concentration of a market and can help assess the level of diversification in a
country’s energy exports.

2- Methodology

In this paper, one measures the security of demand for Algeria in the liquefied natural gas sector
using HHI (Herfindahl Hirschman Index). The Herfindahl index is a statistical measure of
concentration that has been applied in different contexts (Rhoades, 1993). This concentration
index has been used by many authors. (Le Coq & Paltseva, 2009) emphasise that is required to
take into consideration the variety of energy sources in order to assess energy security in the
natural gas field by using the HHI, as well as (Obadi & Korcek, 2020) and (Vivoda, 2019).
(Islam et al., 2022) employed it for the electricity sector.

This aggregated indicator is widely used for importing countries, nevertheless, some recent
researches studied it for exporting countries mentioning (Geng, 2021) and (Vivoda, 2022).
The formula of calculating HHI is defined according to:

HHI = Y™, pi2

Where pi is the percentage that are delivered to the nth LNG importing countries. If LNG
exported to one country, the HHI increases to a maximum value of 1. A value of one or very
close to it denotes low levels of diversification, high level of concentration. A number of 0 or
very close to it denotes a high degree of diversification.

As of the United States department of justice (2015), markets with an HHI of 1500 to 2500
points are considered moderately concentrated, while markets with an HHI of more than 2500
points are considered highly concentrated.

The data of Algerian LNG exports are retrieved from the annual British Petroleum Statistical
review of world energy 2010-2022.

3- Results

Liquefied Natural Gas story began in 1964, with the delivery of the first commercial cargo from
Algeria to Great Britain. It was the commencement of long-distance transportation of natural
gas (Ambassade d’ Algerie a Lisbonne, 2014). Algeria established its LNG facilities across three
sites: Arzew, Bethioua, and Skikda and their plants are designated as GL1Z, GL2Z, GL3Z and
GL1K (Mackenzie, 2021). Throughout the historical period, Algeria’s LNG exports decreased
year after year. Its share in global LNG exports plunged from 18% in 2000 to only 2.7% in
2022.

The majority of Algeria’s LNG customers are from Europe, with Turkey and France holding
the largest share that is varied between 20% and 38% for each during 2010-2021. The
proportion of Greece and the United Kingdom is relatively modest. For Spain and Italy, their
additional imports of natural gas in form of LNG are between 3% - 28% and 1% - 19%
respectively, it should be noted that the largest share of imports for these two countries are by
pipelines via the Enrico Mattei, Medgas and the Pedro Duran Farell (GME). When it comes to
the Asian Pacific region and the Middle East, their share is very limited, it ranged amongst 1%
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and 3%. The remainder of Algeria’s LNG supplies have been absorbed by new markets such as
Americas and other countries in the European Union.

As it is illustrated in the following figure, the trend of HHI of Algeria’s LNG exports fluctuated
during 2010-2021. Over this period, the HHI ranged between 0.177 and 0.263.

Figure (1): Herfindahl Hirschmann index (HHI) of Algerian liquefied natural gas (LNG) from
2010 to 2021.

HHI index
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Source: authors work based on BP statistical review of world energy 2010 - 2022.

From 2010 to 2013, the HHI values changed gradually ranging from 0.228 to 0.234 with only
minor variation then it decreased to 0.191 in 2015 from 0.24 in 2013. However, the HHI
experienced an upward trend reaching a maximum of 0.263 recorded in 2016 than decreased to
hit its minimum of 0.177 in 2017 and from that year onwards it gets in fluctuations. According
to the department of justice basis the Algeria’s LNG market is moderately concentrated on
whole, it has a consistent level of diversification.

The Algerian LNG exports, as measured by HHI in 2016 remained highly concentrated. In
2017, the HHI of Algerian LNG plummeted due to the entry of new destinations of importing
countries including Jordan, Egypt and Thailand reflecting to a high level of diversification
although, the HHI still indicated a moderate degree of diversification. In 2017, the share of
France and Spain decreased in comparison with prior year, while the share of Turkey remained
stable despite the growth of its volumes and maintained the status of the largest importer of
Algerian LNG in the years that followed. In 2018, Algeria’s share for LNG exports to France
and Turkey has rebounded to 30% and 35%. The trend toward more diversification was inverted
in 2020, with the share of France, Italy and Turkey increasing to 28%, 19% and 38%
respectively, as measured by the HHI, at this year Algeria’s exports were highly concentrated
leading to an increase in the risk index and a decline in export security.

401



Belkhadem Ibtissem, Senouci Benabbou

4- Discussion

After being the pioneer in the LNG industry in 1964, Algeria now takes the 9" place in LNG
export markets (IGU, 2023). Exports are declining year over year because of several challenges
that have been facing the natural gas industry essentially the struggling natural gas output due
to the maturing fields particularly Hassi R’mel, insufficient investments, technical and
infrastructure issues and persistent projects delays (Clemente, 2016). Fortunately, there are
other projects coming on service that are expected to surge Algeria’s production, according to
(Ouki, 2019), the South West fields will provide both domestic demand that it is projected to
increase by 28 Bcm by 2028 and exports engagements.

Furthermore, additional initiatives are beginning to take effects that are anticipated to boost
Algeria’s production, Sonatrach announced in 2022 the discovery of a massive gas field which
might enhance its potential (Sonatrach, 2022a) and it has allocated around 42 billion dollars for
research and exploration activities between 2023-2027 to support more growth (Medjelled,
2023).

when it comes to liquefaction process, the total of Algeria’s installed capacity is 55.94Bcm per
annum, with each facility having its own capacity. However, due to the aging plants GL1Z,
GL2Z and GL1K which were commissioned since the 70s, the performance has not been
sustainable over time. Despite this, there are positive signs of improvement as a result of recent
renovation projects of some equipment in order to achieve the prime capacities.

Another threat that Algeria is facing is the soaring domestic gas demand that is estimated to
grow at an average rate of 5% per annum (Ouki, 2019). Based on (CREG, 2019) this trend is
expected to reach its peak by 2028, this growth is driven mainly by the industrial sector at an
annual level of about 6%, followed by the public distribution. Power sector is predicted to slow
down at an average of 2% annually.

The downward trend of cannot be solely attributed to the internal challenges, external factors
also contributed to this decrease. One of the key contributing factors is the reduction of the
demand in the European market. Additionally, there has been a growing trend among European
countries to diversify their energy suppliers as a means of enhancing energy security. This has
put Algeria in fierce competition with other gas-exporting nations.

It is evident that the HHI of Algerian LNG varies significantly during the analysis period,
nevertheless, it is still at the moderate level of concentration.

As it is mentioned above, the major clients for Algeria’s Gas are from Europe, one of the main
factors that makes this cooperation is the geographic location. Basically, there are two common
ways of transporting the natural gas of Algeria to the European regional market. one is in
pipeline and the other is in form of LNG. The largest proportion of exports consists of piped
gas, it accounted in 2022 about 35.5 Bcm of which 31.5 Becm were received by the European
Union and the remainder destined for other African countries. On the other hand, LNG exports
stood at 14.4 Bcm based on (El, 2023) .

Algeria heavily relies on its pipelines infrastructure and it is the third-largest supplier of natural
gas to Europe, following Russia and Norway. This pipeline supply relationship may have
reduced the opportunities for Algeria to export extra volumes of LNG.

In addition to the geographical proximity advantage, Algeria's proximity to the European
continent also contributes to the cost-effectiveness of LNG transportation compared to other
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regions such as the Americas and Asia. However, this advantage is reversed in terms of
diversification of LNG supplies. At the historical period, nearly 95% of Algerian LNG
deliveries have been directed to Europe annually. As measured by the HHI, whenever the share
of the European countries decreases, the index decreases, which leads to more diversified
market.

In 2017, when the HHI recorded its lowest level, was as a result of the penetration to new
markets in the Middle East namely: Jordan and Kuwait. As well as Thailand in Asia. These
exports were primary sold on the spot market, as reported by data from GIIGNL. Despite the
amount of these countries is relatively modest, it contributes to lowering the risk index of LNG
exports and an increase in export security.

In its SH2030 strategy and in a context of diversification goals the Algerian Public Company
SONATRACH has set its sights on diversifying its customer base and prioritizing value over
volumes with the aim of marketing approximately fifty percent of its gas to new customers.
Thus, Sonatrach has identified the Asian market as a promising opportunity. The decision to
target Asia is motivated by the region's increasing demand for gas, the presence of emerging
markets with growing gas needs, and the high LNG prices prevalent in these markets. However,
the specific course of action and how to achieve these goals are still unclear. Despite the launch
of the SH2030 strategy and the expansion of Algeria's LNG fleet through the acquisition of two
large tankers with a capacity of 171,800 m3 each (Elliot, 2018; Sonatrach, 2018).
Unfortunately, five years from the commencement of the SH2030 strategy, Algeria’s LNG
exports still at their previous levels and the desired diversification and penetrating new markets
objectives have yet to be realized.

It is worthily to mention that Algeria faces a challenging task in attempting to penetrate and
secure a significant share in the Asian LNG markets, considering the fierce competition posed
by major global suppliers such as Qatar, Australia, the United States, and Russia. These
countries have established themselves as leaders in the LNG industry and enjoy strong market

positions.

Algeria faces not only competition in the Asian markets but also in the European market. Over
the past decade, the emergence of US LNG exports has posed a threat to Algeria, particularly
in its historical and largest customer, Spain. The United States has been expanding its LNG
capacity and actively targeting European markets. Additionally, Russia, the second-largest gas
producer globally after the US, has traditionally been the dominant supplier of natural gas to
the European Union. However, Russia is now aiming for global dominance by improving its
LNG exports and diversifying its customer base. Qatar, the world third largest exporter after
Australia and the US and used to be the leader in LNG exports for several years, has also set its
sights on increasing its liquefaction capacity and exports by 2027, further intensifying
competition in both the Asian and European markets.

Moreover, there are other key players on the rise in the LNG industry, such as Nigeria,
Mozambique, Egypt, and Azerbaijan. These countries have been making significant
investments in expanding their LNG infrastructure and production capabilities, positioning
themselves as competitive players in the global LNG market.
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Under the current circumstances where the demand for natural gas worldwide is rising year on
year reaching 4037.5 Bcm (BP, 2022) and the switching from coal to gas in order to meet the
climate change goals as well as the Russia-Ukraine conflict that is remapping the world’s
natural gas supply landscape, Algeria should seize this opportunity in order to preserve its share
and expand into new markets. As matter of fact, Algeria is now consolidating its position in its
traditional market where the country has become a key destination for European countries.
Greece, a longstanding customer of Algerian LNG has extended the long-term contract
(Sonatrach, 2022c). yet the largest of the new agreements were signed to transport gas through
pipelines to Italy, Spain, France and Slovenia (Sonatrach, 2023). The latter imported the
Algerian gas from 1992 to 2012, and it has renewed a contract for a period of three years making
Algeria to reposition in the Slovenian market (Sonatrach, 2022b). It should be noted that other
countries expressed their intent to import the fuel from Algeria such as Poland. Furthermore,
several countries are building new LNG regasification terminals in order to replace the Russian
gas mentioning Germany that is constructing its first plant, France, Greece, Belgium are
planning to increase their capacity.

it is now for Algeria to adopt a powerful strategy of diversification that combine both its internal
and external objectives of performance in the natural gas sector. In actual fact, the country aims
to meet domestic gas demand, particularly for electricity, by focusing on renewable energy
sources especially solar energy in a context of energy transition which is by definition according
to (Senouci, 2015): Energy transition refers to the shift towards a more rational energy model
and consumption pattern, characterized by reduced reliance on fossil fuels and increased
utilization of renewable energy sources (RE). It represents a potential pathway that
encompasses the benefits of two major levers:

1. Energy savings, particularly in the realm of fossil fuels.
2. Development of renewable energy sources.

A program of generating 1000MW per year has been launched recently in order to achieve the
goals of producing 22 GW by 2030 (Senouci, 2023). Moving toward an energy transition as a
tool of energy diversification strategy will make Algeria reduce the consumption of gas for
electricity and thus save more gas and LNG for export. effective management of its resources
is required, the country should also invest in its offshore fields and creating joint ventures in
order to improve its energy security in the field of LNG. Eventually, these are few points for
improving its potential areas and achieve a great level of performance in order to maintain its
market share and penetrate new emerging markets.

Conclusion

The last decade Algeria has known a difficult situation in terms of liquefied natural gas exports
due to several constraints at the national scale as well as the international scale. The world now
is entering a new phase in the global gas markets, it becomes imperative for Algeria to
strengthen its position and align with evolving perspectives.
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To achieve this, Algeria needs to carefully review and adapt its gas commercialization strategy.
It should capitalize on its strong points, such as its substantial natural gas reserves and
established infrastructure, while addressing the constraints it has faced. One significant
opportunity lies in the increasing global gas shortage, which can be leveraged to Algeria's
advantage. By ensuring its own energy security and maintaining a stable supply, Algeria can
position itself as a reliable and secure source of gas for international markets.

Furthermore, Algeria should focus on promoting economic growth through its gas sector. This
can be achieved by exploring new avenues for collaboration and investment, attracting
international partners, and creating a favourable business environment. It is essential for Algeria
to proactively engage in the global energy transition and align its gas commercialization
strategy with the evolving demands of the market. This could involve diversifying export
destinations, exploring emerging markets, and identifying new opportunities for LNG trade.
Additionally, investing in research and development, technology advancements, and innovation
can enhance Algeria's competitiveness in the global gas markets. This includes exploring ways
to optimize production, reduce costs, improve operational efficiency, and minimize
environmental impacts.

Overall, by reviewing and enhancing its gas commercialization strategy, focusing on its
strengths, and seizing the opportunities presented by gas shortage and changing market
dynamics, Algeria can ensure its demand security, drive economic growth, and remain a
significant player in the global gas markets.
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