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Abstract: Natural gas, a valuable energy resource, intensively used in the past decades, is foreseen 
to grow in the energy mix of the European countries for the next years. The paper denotes a tentative 
approach to identify stages in the production, distribution, and consumption processes of natural gas 
that have the tendency to influence the geography of energy projects. The paper begins with the 
literature review on the geographical and strategic aspects of the natural gas, and then provides a 
brief analysis of the most important parameters. I argue that the implications are of great impetus in 
diversifying the routes and sources of supply, or to develop a future global market for LNG.  
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1. Introduction  
1.1. Problem Description 
Natural gas appears to be in high demand in many countries, being the world’s 
fastest-growing fossil fuel (EIA, 2013), until further strategies aiming to diversify and 
substitute the amount of natural gas in the total energy mix outweighs its importance. 
Although being a fossil resource, natural gas envelops several particularities that 
make it environmentally friendly to a larger extent than oil or, not to mention, coal, 
hence reduces the deleterious carbon footprint much discussed lately in the scientific 
and academic forums. Albeit not being a comparative study, I will seek to highlight in 
the coming pages several features natural gas encompasses which differentiate it 
from oil and coal, enhancing its production, storage, and even an easier conveyance 
by pipelines or by sea in LNG tankers.  
In its course, from exploration to consumption, natural gas does undergo multiple 
stages in-between, which may have the capacity to forge both opportunities and 
obstacles for cooperation, inducing a specific economic behaviour among 
seller/buyer market actors, shapes consumers’ pattern, or even changes the 
geography or geopolitics of energy projects and financial investments in such 
projects. Ordinarily, natural gas infrastructure is a complex web of pipelines and 
either consists of independent projects, or could be projects when transit countries 
are involved, negotiated on the basis of long-term contracts and price provisions, 
revealing a convergent cooperation model or on the contrary, divergent positions.  
The structure of the study follows an analytical design, a framework of qualitative 
research, stating at the beginning the premises of the approach, as well as the 
methodology employed in order to provide scientific accuracy. Later in the text, I 
initiate an analysis upon the most important particularities that, to my understanding, 
denote stages in the evolution of natural gas from exploitation to consumption. I 
would conclude by certain restrictive assumptions due to the complex nature of the 
topic of natural gas approached in the paper, which finds itself under continuous 
development and evolves among great uncertainties, each of which relevant in a 
given context. I therefore decided to close my attempt by attaching a positive and a 
negative dimension for each indicator of the security of supply paradigm and 
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confront them with the sum of parameters of analysis that are supposed to design 
the stages in the course of gas and its multi-faceted perspectives. 
 
1.2. Research Questions and Relevance of the Study 

On the research path three are the questions that seek an answer in the present 
study: 
(1) What parameters of analysis could be drawn from the approach of the security of 
supply (hereafter SoS1) related to natural gas? 
I reason that SoS is a well-known and extensively used method of analysing the 
energy sector in a country or a region as well, based on the four classic indicators: 
availability, accessibility, acceptability, and affordability. By putting SoS into a 
different perspective, a translation of SoS indicators could be made to help us design 
a better understanding of the stages encompassed by the natural gas course 
developed in one of the sections of the paper. 
(2) One can theorize on the flow or the course of natural resources from exploitation 
to post-consumption effects, but is there any particular path the natural gas follows?  
I would reason and take the opportunity to express that there can be identified the 
path of natural gas worth elaborating premises about, since every stage of this 
course reveals an intricate web of complex relations, e.g. supplier-consumer, 
between market actors, or political actors as unit-level decision-makers.  
(3) What is the impact of these parameters of analysis on the geopolitics of natural 
gas projects, do they influence the geography of gas pipelines, the diversification of 
routes and sources of supply, the amount of financial investment in natural gas 
infrastructure?  
Highly reliant on hydrocarbon resources, economies have developed strategies to 
fulfil the exigencies of the four classic indicators of SoS. However, closely and 
attentively following the stages of natural gas described in the paragraphs to come, 
one could consider the emergence of weaknesses and deficiencies undermining 
SoS.  
The paper attempts to contribute by examining the stages in the production, 
distribution, and consumption processes of natural gas. In order to broach the 
debate, after organising the theoretical framework, I proceed with the methodological 
section where I explain the approach that coordinates the study. I then analyse the 
stages of the course of natural gas, confronting them with a positive and negative 
dimension attached to the indicators of SoS, as presented in the figure and table of 
the next pages. Finally I draw conclusions and possible findings to promote and 
further advance the research on the topic.  
 
2. Argument and Theoretical Framework  
I would propose the following hypothesis for examination: the parameters of analysis 
that follow the course of natural gas have impact or determine a changing behaviour 
of the buyer/ seller and a geopolitics of gas projects with consequences in gas 
independence pattern, diversification of gas routes and sources, enhancing the focus 

                                                             
1 SoS stands for Security of supply.  
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on unconventional resources such as shale gas, but also on renewable sources, 
within the framework of national policies and energy strategies. 
Energy resources have been subject of analysis in terms of quantities, location, 
exploration and extraction, transportation, distribution, consumption. It is, 
undoubtedly, the case especially of fossil energy resources which have developed 
with the passing of years an international market and even energy stock exchange 
transactions. Coal was the first in-ground energy resource exploited shortly followed 
by oil. Though in a low utilization rate, mainly for illumination purposes at the 
beginning, oil replaced coal in many energy-driven activities, creating a society that 
seemed to incorporate the principle of unlimited growth (Mitchell, 2011, p. 9, chap. 
VI, VII), boosting mankind’s dependence on energy sources. Mitchell is among the 
few researchers that focused on the technical aspects of natural resources, 
especially on oil, establishing the theoretical bases of the techno-politics of oil (1987, 
1991, 2002, 2011). With an increased interest in Middle Eastern politics, and 
questioning about the concept of “modernity”, Mitchell defines the techno-politics of 
oil as a distinct field of research, describing the impact of industrial development and 
natural resources on society, government, economy and culture. The technological 
processes with particular influence on the social relations take form of production, 
distribution, interaction, innovation: a chain reaction that defines the rhythm of a 
period of time. Informationalism, communication networks, infrastructure of all kind, 
they all did shape the society over the past years, while their development continues 
to design it, allowing new political paradigms to install at the crossroads of politics 
and technology. 
Analysis of the scientific literature shows that many authors do count this approach 
when closely examining the world of energy politics. Neither the finite nature of 
hydrocarbon resources known as fossil fuels, nor the link established between their 
finite nature and the society as a whole on the one hand, and the economy, and 
human security facets on the other hand, have been overlooked in the studies 
authored by scientific authorities on the field that I will make reference to in the 
following pages.  
For a long period of time, natural gas was thought of being a by-product, or a joint-
product of oil: “[…] gas at the well-head is usually called essentially a by-product, or 
a mere by-product”, and was “[…] sold for what it will bring instead of in some more 
proper or rational manner” (Adelman, 1962, p. 25). Once understood its potential, 
gas production and consumption spread worldwide. Today natural gas is an 
important part of the EU energy mix, being favoured as an environmental attractive 
fuel.  
When addressing the energy reserves, a considerable number of theorists wrote 
about the depletion of gas and oil resources, with a special emphasis on oil 
production. An important paradigm which brought an enthusiastic debate among 
energy economists rooted into the Hotelling theory2 dating from the year 1931 and 
M. King Hubbert’s research3  of the 1950s. The latter stated that an inherent peak in 
supply for oil would be happening before the peak in demand, after which the prices 
would continue to rise, forcing innovations to occur in the field. M. A. Adelman 

                                                             
2 The Hotelling theory (or law) was elaborated in the article The Economics of Exhaustible Resources 
in year 1931 by Harold Hotelling (1895-1973) on the optimal extraction of an exhaustable resource.   
3 M. King Hubbert, geoscientist known for his studies on the depletion of oil and his prediction in the 
1950s about the production of oil in the United States of America that would reach a peak by year 
1970 and then decline.  
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confronted the above-mentioned theory with his own findings, highlighting that there 
was no fixed amount of resources and there was impossible to know how much was 
left in-ground. J. Wiorkowsk’s insight into the statistical data and new models of 
volume estimation was a turning point into the scientific literature, based on standard 
statistical methodology limited in applicability until that date. He explained that the 
geological approach in determining the volume of fossil fuels was outdated and the 
quantification of exact recoverable volumes would be debatable (Wiorkowski, 1981) 
since the techniques used to extract the recoverable resources was a dynamic and 
not a static variable. Useful at this point of the paper is the research made by A. 
Melamid who opens the paradigm of international trade in natural gas (Melamid, 
1994). Although he focused on the Post Cold-War Europe, he successfully designed 
the ensemble of factors to be taken into account in international trade of natural gas, 
as well as in the pipeline infrastructure, highlighting the degree of dependence of 
European countries on the Russian supplier source.  
My approach attempts to present the parameters of analysis of the stages involved 
in the course of natural gas and confronting them afterwards with the positive and 
negative values of the SoS indicators, explained in the following paragraphs. 
 
3. Methodology and Approach  
The paradigm used in the present study was the Security of Supply methodology in a 
traditional approach, addressing the multi-faceted notion in energy politics theory, 
and to be specific, the so-called (1) Availability, (2) Affordability, (3) Energy 
efficiency, (4) Stewardship of energy resources. Ordinarily, the Security of Supply 
analyses particular threats or risks associated with suppliers, transit, and 
infrastructure networks. In terms of Security of Supply indicators, I will refer to 
reserves and resource depletion, nature of contracts, especially the long-term 
contracts, import dependence on the supply source, on the infrastructure network, on 
the transit state, if involved, or other human security aspects. Understood as energy 
security in a vast scientific literature, authors have refined over the years four criteria 
which I briefly present in the following paragraphs with the help B. Sovacool’s work. 
According to him (Sovacool, 2009), “[...] energy security should include more than 
merely availability and access to supply and must also envelop the interconnected 
factors of affordability, efficiency and stewardship” (470).  
The first criterion according to Sovacool is availability which translates into 
independence and diversification of fuels and sources of suppliers, in order to 
minimize dependence on foreign imports. We learn that diversification consists of 
three dimensions: source diversification in terms of energy sources, fuels, fuel 
cycles; supplier diversification means having multiple points of energy production; 
spatial diversifications which means the spatial spreading of energy facilities to avoid 
disruptions in cases of attacks, malfunctioning, etc.  
Affordability, the second criterion, translates into providing energy services that are 
affordable to consumers. This particular criterion reveals the need to establish and 
promote stable, not volatile prices on the natural gas market. Sovacool explains how 
the price spikes for natural gas, coal, and oil have made many power plants 
uneconomic to operate therefore it resulted in significant increase in electricity prices 
that put a negative dimension on affordability indicator.  
Energy efficiency, the third criterion, is theorised as innovation and education, by 
which one can improve the performance of energy technology and adjusting 
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irresponsible consumer behaviour. It enables the most economically efficient use of 
energy to perform a certain task by minimising unit of resources per unit of output 
(Sovacool, 2009, p. 472). 
Stewardship criterion is related to social and environmental sustainability and 
communities’ protection. Strongly linked to sustainability, stewardship “[...] means 
ensuring that energy system are socially acceptable; [...] making sure that pollution 
and environmental degradation do not exceed relevant assimilative capacities of 
ecosystems; and guaranteeing that non-renewable resources are only depleted at a 
rate equal to the creation of renewable ones” (Sovacool, 2009, p. 472). 
 
4. Analysis and Design 
4.1. Parameters  

With every stage in its course, the nature of gas revolves around technical aspects 
related to exploration, exploitation, distribution, transportation, infrastructure, 
consumption, negotiation of contracts, prices, or market regulations. Natural gas is a 
wide spread source of energy, a fossil fuel that has been used intensively in the last 
decades. The increase in gas consumption accrued rapidly over a short period of 
time, due to its clean footprint on nature, and because “[…] it presents no user 
handling, storage, or disposal problem” (Osleeb & Sheskin, 1977, p. 71).  
 

Figure 1. Parameters that count in defining the course of gas 

 
Source: Author’s design 

 
a) Geological factors and the nature of resource: In terms of geological formation 
and deposition, in a similar manner as oil, gas is found in sedimentary rock, believed 
to be of organic origin: “[...] the remains of the organisms are buried within fine-
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grained sediments, usually along sea coasts and river deltas. The organic materials 
then undergo a process called diagenesis4 with crude oil, natural gas, or both as the 
end products” (Wiorkowski, 1981, p. 534).  
Natural gas comes out of the ground together with oil therefore are considered joint-
products, both organic resources, formed over a long period of time under suitable 
conditions. Being a by-product of oil, natural gas had multiple advantages, among 
which were the inexpensive costs of production at its early exploitation, since “[…] 
whenever one cannot produce one product without at the same time producing 
another, the two are called joint products, or are said to be in joint supply” (Adelman, 
1962, p. 25).  
As a fossil resource, natural gas is a finite resource like any other of its type. Various 
disputes have emerged over the time among economists, statisticians, and theorists 
relative to the depletion of natural energy resources found in-ground. To infirm this 
supposition, one may say that the volume of reserves is impossible to be accurately 
estimated, nevertheless for the time being, the exploration industry faces innovation, 
including among its assets the sector of unconventional resources, such as the much 
discussed shale gas, tight gas, or others.   
b) Source of supply and the geopolitics of natural gas: Geopolitics of natural 
resources applies to a great extent to energy resources, and is often linked to the 
nature of the supplier. Most of the supplier countries have non-democratic regimes, 
or hesitate to enforce human rights principles. Under a close examination, Mitchell 
explores in his book the autocratic and military regimes of the Middle Eastern 
countries: “[…] In recent decades, the problem of oil and democracy has come to be 
associated increasingly with the question of Islam” (Mitchell, 2011, p. 200). Therefore 
suppliers are vulnerable in terms of regime nature, or human rights ruling. It appears 
that, countries that rely on energy resource export, “[...] are among the most 
economically troubled, socially unstable, authoritarian and conflict-ridden in the 
world”, states Sovacool (p. 482), relying on a study of OPEC members between 
1965 to 1998, which concludes that the per capita gross national product decreased 
in these countries by an average of 1.3 percent each year. 
Although it applies to a larger extent to oil resources and to a smaller degree to 
natural gas ones, but could apply in the future to LNG transportation as well, the link 
between energy security and the military defence on specific infrastructure 
chokepoints could be envisaged in the future. The authors W. Nuttall and D. L. Manz 
elaborated a study in which they described an international alliance for defending 
global fossil fuel tankers (Nuttall & Manz, 2008, p. 9). These chokepoints could be, or 
already are sensitive geographical points, such as the Straits of Hormuz between 
Oman and Iran, the Straits of Malacca between Indonesia and Malaysia. The authors 
also foresaw in their set timeline the “[…] monitoring of critical energy infrastructure, 
training of local soldiers, co-ordinating energy terrorism intelligence, protecting 
international companies and their employees” (Nuttall & Manz, 2008, p. 9). 
c) Production process: The gaseous nature of natural gas makes it easier to 
transport on long distances. Natural gas is transformed into liquefied natural gas and 
transported by sea in LNG tankers. For a long time, natural gas was a by-product of 
oil, which enabled the companies to sell it at a lower price. In terms of human 
resources, the employees working for the extraction and production stage of natural 
                                                             
4 Diagenesis or “having two origins” is a geological process by which a sedimentary rock changes into 
a different one between deposition and solidification.  



Academic Thoughts Review   Volume 1, No 1, 2014 

 33 

gas are required to be well-trained, able to govern automated, computer-controlled 
processes.    
As noted before, natural gas comes out of the ground together with oil. Most 
exploration of natural gas is made in sedimentary rock, which allows natural gas and 
oil to flow until reaching an underground barrier called the trap, as we learn from 
Wiorkowski’s research. When oil and natural gas stop flowing, pressure builds up, 
and they can be commercially exploited from the accumulation called a pool. The 
exploitation commences with the drilling process, and afterwards the fossil resources 
come to the surface by means of in-ground pressure accumulated in the pool. One-
third of the pool is usually estimated to come out under natural pressure, and for the 
rest of it, the exploitation initiates the secondary recovery techniques (Wiorkowski, 
1981, p. 535).   
d) Transportation routes, conveyance, infrastructure geopolitics, and the 
gaseous/LNG nature: Natural gas can easily be conveyed by pipelines or by sea in 
LNG tankers. Pipeline infrastructure represents a vulnerability of the natural gas 
system supply, since it is very often regarded as the so-called “politics of pipeline” 
which translates into the political, technical and/ or economic control a supplier or 
transit state has over the gas infrastructure transforming it into a great leverage over 
the consumer and importing states. 
The politics of pipelines is critical in aspects related to the geopolitics of energy 
projects, energy investments, being also connected to a large extent to political and 
economic ties between countries, as supplier countries are usually favouring a 
certain route, bypassing certain countries, excluding them from that particular 
project. Therefore it is no mistake to describe this practice as “the pipeline politics of 
preferences”.   
e) Costs and Technology: Costs involved into the gas supply chain are high. We 
learn from experts that the technology of production and the infrastructure are not 
only complex, but they cost millions of Euros: “Vertical, directional, horizontal and 
multilateral natural-gas-producing wells, sophisticated drilling platforms, directional 
drills, tubular rises for drilling and water injection, mooring line, and production and 
storage facilities” (Sovacool, 2009, p. 477). To bring into production a typical well, or 
to develop a drilling platform, pipeline connecting platforms and wells, transmission 
and distribution pipelines, altogether could rise to expensive costs. We also learn 
that once extracted, natural gas must be treated onsite before its distribution, 
enriched at processing plants, which add to the cost of natural gas production.  
The LNG consists of basically liquefying and cooling the gas in a very expensive 
process. LNG must be conveyed in large tankers in order to make it economical, and 
once reaching the terminals, the liquefied natural gas is transformed into its former 
state and further distributed.  
f) Negotiation process and the nature of contracts: In terms of negotiations, the 
predominant pattern is to establish long-term contracts that assure the pipeline 
companies of continued flow in order to make the operation feasible (Osleeb & 
Sheskin, 1977). However with the last developments in the depletion of natural gas 
reserves, producers do not intend to commit themselves to such long-contracts and 
this practice will subsist over time.  
In the case of Europe, for many years, trilateral gas trade contracts (Lee, 2013) 
made possible for the producer state of Russia to deliver natural gas to Europe using 
the territory of a transit country, namely Ukraine. Trilateral gas trade implies 
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therefore a producer, a consumer, a transit commercial player. Since the transit 
country expands its quality to a consumer state, and corroborated with the low 
reliability level of the producer or the transit state, potential interruptions may 
happen, as it was the case of the 2009 crisis. Although the events bear the 
disagreement between Russia and Ukraine, in this equation, the consumer countries 
were affected.  
g) Market factors: These are theorised as dynamic factors. The amount of 
consumption and substitutability degree show us that the natural gas consumption 
grew worldwide with 67 percent in contrast with only 17 percent for oil between 1975 
and 1992. Undoubtedly, the numbers were related to the degree of dependence on 
certain suppliers. Natural gas prices are volatile, “[...] since speculation about the 
quality and location of gas reserves runs rampant” (Sovacool, 2009, p. 478). 
Moreover, every peak in gas prices increase costs for local economies.  
h) Protection of clean environment and society: As we learn from history, natural gas 
pipelines are prone to catastrophic failure (Sovacool, 2009) and studies reveal that 
between 1907 and 2007, natural gas pipelines failed frequently accounting for 33 
percent of all major energy accidents worldwide.  
However, natural gas is far less polluting than oil and coal, and offers a number of 
environmental benefits over other sources of energy. As evidenced by numbers 
issued by the Environmental Protection Agency, natural gas is the cleanest of all the 
fossil fuels. We learn that, on the one hand, the main products of the combustion of 
natural gas consist of carbon dioxide and water vapour, while coal and oil are 
composed of much more complex molecules, and on the other hand, they release 
ash particles into the environment thus contributing to pollution. For all these 
reasons, natural gas employment has increased in the past decades and helps 
mitigate environmental issues such as: greenhouse gas emissions control, air 
quality, transportation sector (the natural gas vehicles represents a growing segment 
in Europe and North America) where natural gas is used to cut high levels of 
pollution from other sources (NaturalGas.org, 2014). 
 
4.2. Security of Supply Indicators in Relation to Natural Gas 
 
Table 1. Security of Supply Indicators with positive and negative dimension  

Features Security of Supply Indicators 

Availability Affordability Energy efficiency Stewardship 
(+) (-) (+) (-) (+) (-) (+) (-) 

nature of 
resource 

diversifies 
the 
energy 
mix of a 
country; 

fossil;  

finite 
resource; 

  gaseous 
nature 
makes it 
easy to be 
liquefied; 

 pollutes 
less 
than 
other 
fossil 
fuels; 

 

source of 
supply  

 dependenc
e on the 
source of 
supply; 

     low 
reliability 
level on 
producer/ 
transit 
countries; 
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Features Security of Supply Indicators 

Availability Affordability Energy efficiency Stewardship 
(+) (-) (+) (-) (+) (-) (+) (-) 

production 
process 

by-
product of 
oil; 

contradictor
y statistics 
on the total 
quantity left; 

 expensive 
production 
process by 
technology 
& the 
human 
resource; 

   polluting 
process; 

transport & 
infrastruct
ure 

pipelines; 

LNG 
tankers; 

dependenc
e on the 
source of 
supply; 

 pipeline 
networks 
are highly 
expensive; 

 

high level 
of energy 
efficiency 
of LNG 
technolog
y 
developm
ent; 

 less 
pollution 
by 
pipeline; 

less 
pollution 
in 
conveya
nce by 
sea in 
LNG 
tankers; 

potential 
interrupti
ons 
impact on 
economy 
and 
consume
r lives; 

 

costs & 
technology 

  cheap 
LNG 
transport; 

highly 
expensive 
technology 
in pipeline 
networks & 
liquefying 
processes; 

high level 
of energy 
efficiency 
of LNG 
technolog
y; 

 less 
pollution 
with 
LNG; 

 

negotiation 
& the 
nature of 
contracts 

 dependenc
e on the 
supplier/ 
transit 
countries; 

long-term 
contracts; 

different 
degrees of 
dependency 
on supplier; 

 dependenc
e on fixed/ 
high prices; 

   state-
controlled 
companie
s in 
producer/ 
transit 
countries; 

democrat
ic deficit 
in 
producer/ 
transit 
countries; 

market 
factors 

   volatile 
prices; 

no stable 
market; 

   negative 
impact on 
economy/ 
society; 

clean 
environme
nt and 
society 

      less 
pollution 
with 
LNG; 

 

 
Source: Author’s design 
 
 
 
 



Aura Carmen Slate, 1(1), 2014, pp. 27-39 
  

  36 

5. Findings  
If availability consists of independence and diversification of fuels and sources of 
suppliers, I linked it in the above table with the nature of the resource, the production 
process, but especially experts require focusing on the source of supply, the 
infrastructure and transportation, and the nature of the contracts with the supply 
source. All three bear a negative facet of the availability indicator that could be 
translated into the lack of availability or availability with a negative dimension, as 
shown in the Table 1.  
Situations when countries find themselves in a dependent relationship with the 
producer or the transit countries, due to the nature of the conveyance method, i.e. by 
pipelines, and the dominant long-term contracts practice, is of common knowledge. It 
is worth mentioning the state-owned companies in the production or transit state, or 
the democratic deficit recorded in many energy-rich countries. To provide an 
example, authors argue that the EU member states although being integrated into 
the common market, they treated the natural gas “as a separate unit in their 
international trade” (Melamid, 1994, pp. 218-19). The author describes different 
degrees of dependency that tied the European countries and its gas supplier in the 
1990s: long-term contracts were not only signed with Russia, but also with Norway 
as a supplier and Denmark, Germany, The Netherlands, Sweden as buyers, forming 
a infrastructure from Norway to Belgium – Zeebrugge, connecting with pipelines 
coming from North Africa and Russia. Austria had a long-term contract with the 
former Soviet Union. Eastern Europe received natural gas from the Soviet Union 
under long-term contracts in a large portion. Ploieşti gas field in Romania and the 
South-West Poland were renowned for their reserves, still the Eastern Europe relied 
on imports from the Soviet Union, feeding directly Poland and Czechoslovakia, East 
Germany, Hungary, while the pipeline from Romania was feeding Bulgaria. 
Moreover, importing countries may face the democratic deficit of the producer/ transit 
countries which need a certain type of approach on the path of democratisation, 
consistently practiced by the European Union towards Central Asian countries 
(Marquina, 2008) which could serve as a relevant example.    
One positive aspect is the production of LNG that would provide an affordable 
conveyance method for the importing countries, but as we can learn from the table, 
does come with a certain amount of disadvantages: high costs. 
Affordability means providing energy services that are inexpensive to consumers. It 
is important to highlight that the final price on the bill paid by the domestic 
consumers consists of a complex chain of processes (extraction, production, 
transportation, distribution) that do count in the amount of the final price. For this 
reason, I included into the table a link between the affordability indicator and the 
costs of pipeline networks and LNG technology, and the volatile prices on the natural 
gas market. As explained in the paper, the LNG technology, still expensive, is not 
affordable for many countries, both producers and importers. However, LNG seems 
to be an alternative to the pipeline paradigm, is cheaper in terms of transportation, 
does enhance the liquefied gas market, represents a step forward to the next level in 
natural gas production, and puts an end to the dependence on certain supplier or 
transit countries. Last developments reveal how importing countries display an 
increased interest in gradually establish LNG terminals in order to escape from the 
dependency relationship provided by the classical pipeline networks. One recent 
example is the case of Finland and Estonia, countries that agreed to finance two 
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separate LNG terminals (LNGT) since the two do not have direct access to the 
European Union’s LNG market (Natural Gas Europe, 2014). 
Energy efficiency denotes the strong relation to innovation and education, by which 
one can improve the performance of energy technology. In what concerns the LNG 
technology, still under further development, the technology provides a high level of 
energy efficiency.  
Stewardship is linked to social and environmental sustainability and communities’ 
protection. Natural gas pollutes less that other fossil hydrocarbon resources, 
therefore is preferable in the energy mix of a country that advocates for a 
responsible economy and a healthy society. I highlighted in the table the friendly 
relationship established between LNG and the environment, but since stewardship 
stressed the facet of the community protection, there is also the negative impact on 
the consumers in terms of volatile market prices of natural gas, as well the negative 
impact on consumers’ lives brought by possible interruptions. A relevant example is 
the gas crisis in year 2009 that afflicted European Union’s countries, especially its 
Southern regions (Westphal, 2009).  
 
6. Conclusions 
At the beginning of the paper I proposed three research questions for debate, one of 
which inquired whether there could be drawn several parameters of analysis from 
the classical security of supply paradigm in relation to the natural gas. It was 
necessary first to identify these parameters and then confront them with the four 
indicators of the security of supply paradigm, i.e. availability, affordability, energy 
efficiency, and stewardship, in the refined form that Sovacool (2009) presents as a 
synthesis of the existing literature.  
The second and the third research questions inquired on the existence of several 
stages in the course of natural gas and the impact on energy politics. My approach 
was to identify the stages the natural gas undergoes from exploration to 
consumption and post-consumption effects. For example, I started with the 
geological factors and the nature of the resource that explains the most important 
feature of the natural gas, i.e. a gaseous fossil fuel. Then I imagined that there must 
be a source of supply, a geographical region rich in underground natural gas 
reservoirs that at a certain degree influences the geopolitics of natural gas projects 
or investments, the future pipeline networks, and the exploitation and production 
processes. Relevant for the transportation and infrastructure proper to natural gas, is 
the conveyance by pipeline or by sea in LNG tankers. Reaching the subject of 
geopolitics of gas infrastructure, the pipeline politics, or the possibility of enhancing 
and developing the international market of LNG and have access to other energy 
markets or connections is extremely important for both producer and importer 
countries.  
In all fairness, a finite resource will only provide us with the desire to search new 
forms of energy resources that may be able to substitute natural gas in the future. 
Therefore research in innovation and technology will turn our attention towards the 
so-called unconventional resources such as shale gas, shale oil, tight gas, coalbed 
methane (Atlas of Unconventional Hydrocarbon Resources, 2014) and also the 
much advocated renewables. By using the model of positive and negative 
dimensions attached to indicators of the SoS paradigm provided us with a view on 
the strengths and weaknesses in natural gas stages of production, distribution, and 
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consumption. This could enhance understanding of the geopolitics of energy projects 
such as pipeline networks, but also envisage new developments that would 
encompass suppliers and importers in the LNG international market.  
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