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Abstract: This study examines the existing literature regarding the factors that influence market prices in the natural and liquefied natural gas (LNG) sectors within the context of the global energy economy. Supply and demand dynamics are the main factors affecting the prices of natural and liquefied natural gas (LNG). Drawing insights from an economic perspective, this study argues that increased supply from expanded global gas producers leads to lower prices in the global energy economy. This implies that high natural gas and LNG inventory levels can abate prices by reducing demand, as witnessed in 2020 during COVID-19. However, the prices of natural gas and LNG in recent times have been on a constant rise, making the cost of living very difficult for many. On the other hand, short-term supply disruptions and spikes in demand can rapidly increase prices. LNG enables natural gas to be transported globally, connecting global markets. LNG export capacity expansions in major economies such as the US and Saudi Arabia have linked domestic prices more closely to international market conditions. Global LNG demand growth has been a critical outlet for increased exports by significant producers. The geopolitical events also heavily influence natural gas and LNG trade flows and prices. Political conflicts involving key gas suppliers globally have caused supply uncertainty and price volatility. In addition, LNG is increasingly being used as a geopolitical tool, which impacts market dynamics. Other factors, including technological advances, economic growth, and industrial activities, influence natural gas consumption, with higher growth boosting demand and prices. Regulations also play a role; policies to reduce carbon emissions accelerate the shift to green hydrogen. In summary, various interrelated factors - from supply and demand conditions to technology, geopolitics, competition, regulations, and economic growth - have driven significant natural gas and LNG price fluctuations in the global economy over the past five years. 
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1. Introduction
The global natural gas and liquefied natural gas (LNG) markets are huge and rapidly evolving within the broader global energy economy (Bridge & Bradshaw, 2017; Nikhalat‐Jahromi, Fontes & Cochrane, 2017). Natural gas has been advocated as an ecologically superior alternative to traditional fossil fuels because of its wide range of uses and positive environmental effects. LNG allows for the worldwide trade of natural gas and decouples the production and consumption processes; thus, it has significantly changed market dynamics. The natural gas industry has a wide variety of suppliers and buyers. Russia is a significant natural gas supplier, especially the United States and Qatar (Sim, 2023). High consumption levels significantly influence natural gas demand in developed economies such as the United States, China, and Europe (Sim, 2023). Broad international economic ties may be attributed to varied worldwide supply and demand patterns. Liquefied natural gas (LNG) trading practices are primarily responsible for the gap between supply and demand in the natural gas market (Nikhalat‐Jahromi, Fontes & Cochrane, 2017). Natural gas may be transported over large distances without a complex pipeline system by liquefaction and compression. Because of the innovation’s far-reaching impact on market dynamics, natural gas and LNG have become global commodities (Yusuf & Al-Ansari, 2023). Liquefied natural gas (LNG) allows manufacturing operations in areas far from significant consumption centres (Bridge & Bradshaw, 2017; Bradshaw & Boersma, 2020). This enhances supply flexibility and mitigates the impact of proximity restrictions.
Liquefied natural gas (LNG) is traded independently of its production and consumption because of a well-developed infrastructure that includes liquefaction and degasification plants, a shipping fleet, and standard trading practices. Due to the demand–supply mismatch, the market has become more liquid, price rivalry has heated up, and supply has become more stable (Costantini et al., 2007). Pipelines and geopolitical concerns formerly controlled natural gas distribution; however, because of technological advancements, providers may reach customers worldwide (Yegorov & Wirl, 2011). Worldwide, many producers and consumers are in the natural gas and LNG industries. Due to LNG’s debut, market dynamics have changed significantly. This new age is marked by enhanced flexibility and worldwide commerce (Filimonova et al., 2022). Due to supply and demand differences, the natural and liquefied natural gas (LNG) industry has developed into a robust and well-connected industry (Brauers, Braunger, & Jewell, 2021). Liquefied natural gas (LNG), a type of natural gas that has been liquefied, has become an essential component of the world’s energy infrastructure. These materials open various possibilities and green energy avenues (Chu & Majumdar, 2012). This study provides a thorough examination of the several factors influencing the volatility of LNG and natural gas. As a result, the study's main focus is on the variables affecting natural gas and liquefied natural gas market pricing in the context of the global energy economy.
2. Methodology 
This study looked at the corpus of research on the factors that influence market pricing in the natural gas and LNG sectors of the global energy economy. Therefore, in order to extract knowledge from the body of existing literature on natural gas and liquefied natural gas, a thorough comprehensive review of the literature is needed. To answer a clearly stated study objective, a search of articles on the topic was carried out by finding, choosing, and evaluating the research (Dewey & Drahota, 2016; Nautwima & Asa, 2022). The SLR is an exacting review process. The methodology or approach used for the systematic literature review was carefully defined and authorized by Moher et al. (2009). The criteria are spelled out in detail before the review process starts. This review encompasses a comprehensive and transparent search across multiple databases and grey literature, which other researchers can replicate. It entails a well-thought-out search strategy that explicitly focuses on answering the defined question of "What factors influence natural gas and liquefied natural gas market prices in the global energy economy?". Within known timeframes, the review identifies, critiques, and reports the information searched for. The systematic literature review included a search of terms, and the search strategies included database names, platforms, search dates, search inclusions, and exclusions following the principles of Moher et al. (2019). However, this study did not report the statistical parts of the identification, screening, eligibility, or inclusion process.

[bookmark: _Toc149527141]3. Global Natural Gas and LNG Market: Overview
[bookmark: _Toc149527142]3.1. Suppliers and consumers
[bookmark: _Toc149527143]The natural gas sector on a worldwide scale encompasses an extensive network, including producers and consumers. Prominent stakeholders such as Russia, the United States, and Qatar substantially contribute to the extensive global natural gas supply (Meza & Koç, 2021). However, it should be noted that the United States, China, and the European Union are significant users of this resource. The trade of liquefied natural gas (LNG) has introduced a novel aspect to the market by disassociating the production and consumption processes (He et al., 2018). The ability of this substance to exist in a liquid state facilitates its transportation over vast distances, facilitating international commerce without the need for costly pipeline infrastructure, thereby establishing it as a genuinely global commodity (Klass & Meinhardt, 2014). The balance of supply and demand in energy and any market is critical to price stability (Asa, Prasad & Htay, 2013).

3.2. Significance of LNG
[bookmark: _Toc149527144]Liquefied natural gas is an essential energy resource that supports many industries, including transportation, manufacturing, and power production. It also plays a significant role in the growth of the economy and industry (Litvinenko, 2020; Kumar et al., 2011). Both industrialized and developing nations may advance economically because of liquefied natural gas (LNG) availability and affordability. Access to LNG around the globe promotes energy security by allowing for the diversity of energy sources. Nations may mitigate the dangers of simply depending on one natural gas supply by obtaining LNG from various sources (Sakmar, 2013). LNG, or liquefied natural gas, is transforming the global energy market. This component's capacity to separate production and consumption, promote international trade and provide a greener energy option accounts for its major contribution to the shift to a more integrated and sustainable energy system (United Nations Environment Programme [UNEP], 2011). 

Liquefied natural gas (LNG) dominates the world energy market for a number of important reasons: 

· Since its debut, natural gas has seen a revolution and has become a globally traded commodity. Compared to pipeline-borne natural gas transportation, LNG may travel great marine distances to reach distant markets (Ebinger, Massy & Avasarala, 2012). Because of the phenomena mentioned above, which have caused the globalization of natural gas commerce, producers may now export liquefied natural gas (LNG) to remote places that are geographically far from the production sources. This technical breakthrough has substantially contributed to improving energy security by further promoting the diversification of the worldwide natural gas supply.
· One of the key characteristics of liquid natural gas (LNG) is its capacity to efficiently divide the operations associated with its production and use. Mokhatab et al. (2013) state that the need for traditional natural gas pipelines close to production sources limits their operating flexibility. Reabsorption terminals assist the process of liquefied natural gas (LNG) reabsorption back into gaseous form. This characteristic makes it possible for production facilities to be located far away from major consumption areas, which reduces the need for pipeline infrastructure (Bridge et al., 2017; Cebolla, Dolci & Weidner, 2022). This regional split has reduced geopolitical limitations, increased price competition, and improved market flexibility (Bridge & Bradshaw, 2017).
· When considering energy alternatives, LNG is often considered more environmentally friendly than coal and oil (Kumar et al., 2011). Cleaner technology is what makes LNG unique. This option is long-term ecologically sustainable, which is good news for all nations trying to cut down on carbon emissions and meet environmental requirements. LNG has the potential to significantly contribute to the creation of a more ecologically friendly energy portfolio by helping to mitigate some of the most severe consequences of climate change (Borowski, 2022).


[bookmark: _Hlk150801617]4. Factors Influencing Natural Gas and LNG Market Price Determination
The following factors collectively shape the intricate dynamics that control natural gas and liquefied natural gas (LNG) prices in the global energy market. Price variations and volatility are often caused by the interaction and interdependence of these elements. Four main elements, which are shown in Figure 1, largely affect the pricing of LNG and natural gas.
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Figure 1: Factors Influencing Natural Gas and LNG Market Price Determination
Source: Authors’ Representations (2023)

[bookmark: _Toc149527145]4.1. Advancements in Technology
Natural gas and LNG technological developments have recently had a significant impact on production costs and market dynamics. Honig et al. (2019) highlighted the potential cost reductions linked to more effective extraction and liquefaction procedures. Innovation in technology significantly impacts the price of natural gas and LNG. Using more efficient techniques improves the extraction process's overall effectiveness and has a positive cost impact (Honig et al., 2019). Khan, Karimi, and Wood (2017) highlight the increased use of process information to inform optimization and the predominance of mixed-refrigerant-based technologies in onshore LNG plants. This study (Mazyan et al., 2016) thoroughly examines the market and cost dynamics of natural gas processing, including extraction, transportation, storage, and purification. Additionally, Ritz (2019) and Liss (2014) look at the events' wider implications. Ritz focuses on the competition between pipeline gas and LNG, or liquefied natural gas, while Liss highlights how advances in shale gas have fundamentally changed the US energy sector. The research highlights the significant impact of technical advancements on the LNG and natural gas industries.

[bookmark: _Toc149527146]4.2. Geographical positioning and transportation-related costs 
This section is mostly concerned with the costs of a business's physical location and the transportation required to carry out everyday activities. Because of this, academic studies examining the relationship between transportation-related expenses and the impact of geographic location on the natural gas market reveal a complex dynamic. The significant effect that the proximity of natural gas reserves has on transportation costs is highlighted by Economides and Wood (2009), who point out that areas nearer to customers or LNG terminals benefit from reduced transit times. Ulvestad and Overland (2012) as well as Rosendahl and Sagen (2009), on the other hand, have both issued warnings about the notion that lower transportation costs inevitably translate into lower import prices. While the latter emphasizes the importance of natural gas and CO2 pricing in determining the cost-effectiveness of pipelines and LNG, the former implies that price impacts depend on market distances and technological considerations. Moreover, the natural gas market is greatly impacted by the interaction of natural gas supply, endogenous transportation costs, gas flow, infrastructure deployment, and price convergence, all of which must be fully understood (Zhang et al., 2016; Oglend, Kleppe & Osmundsen, 2016).

[bookmark: _Toc149527147]4.3. Market Dynamics of Demand and Supply
Natural gas resource accessibility and availability significantly impact market dynamics; easy-to-access and plentiful resources lead to lower pricing (Hauser, 2016). Given the recent shale gas boom, which has increased the importance of natural gas in international trade, this is particularly relevant (Li, 2019). As the short-term separation and convergence of the natural gas markets in China and the US demonstrate, the interconnection of many markets also influences the natural gas pricing mechanism (Zhu et al., 2018). Resource issues significantly impact pricing methods, as demonstrated by the change in the North American natural gas markets driven by the use of affordable hydraulic fracturing for shale gas production (Huntington, 2016). Within the framework of market dynamics, non-discriminatory access to pipeline infrastructure may lead to overcapacity (Poudineh, Sen & Fattouh, 2022; Cardinale, 2023). For market dynamics to function, better natural gas resources must be accessible. Prices are more likely to rise in situations where resources are hard to get by and rare, while they tend to decline in situations where they are plentiful and easily accessible. details about gas reserves, how they affect market dynamics, and how resource-related issues may affect pricing strategies.

4.4. Geopolitical Factors
[bookmark: _Toc149527148]Natural gas and LNG prices are significantly impacted by geopolitical conflicts in the market. Future Russian gas exports and the global gas market integration process are among the possible outcomes of the changing geopolitical landscape, including the split between Russia and the West (Stern et al., 2014). Reducing Europe's dependency on Russian natural gas is a geopolitical objective, but it requires careful analysis of geopolitical considerations (Siddi, 2019). Moreover, the geopolitical impact on the gap between pipeline and liquefied natural gas may lead to an imbalance in supply and demand in China's natural gas market (Chai et al., 2021). Geopolitical tensions not only affect the volatility of the gas market but also encourage the growth of renewable energy sources while decreasing the demand for gas (Anser et al., 2021). Because they affect pricing and market dynamics, geopolitical conflicts generally have a major impact on the natural gas and LNG markets.
5. Limitations in the Supply Chain of LNG

[bookmark: _Toc149527149]5.1. Challenges in Transportation Infrastructure Development 
The transportation infrastructure sector faces several obstacles that jeopardize its efficacy and efficiency. According to Kumar, Zimmerman, and Arroyo (2021) the two main causes of these issues are deteriorating infrastructure and insufficient finance. Natural gas and LNG distribution is severely hampered by the inadequate state of the present transportation infrastructure, particularly in developing nations. Inconvenient access to resources might lead to inefficient operation of LNG terminals and pipelines.

[bookmark: _Toc149527150]5.2 Implications of Geopolitical Factors 
The natural gas and liquefied natural gas (LNG) markets are susceptible to changes in geopolitics. Supply chain interruptions and market volatility may result from political unrest and armed conflicts in vital producing countries (Lund et al., 2020). Price swings that are both unexpected and significant may arise from this. This section looks at how geopolitical issues could affect the price, supply, and stability of the natural gas market.

[bookmark: _Toc149527151]5.3. Significance of Environmental Regulations in Contemporary Society
There is a clear trend among the world's conscientious and committed citizens to support stricter environmental laws and guidelines (Coenen et al., 2021; Javaid et al., 2022). Because applying these laws has a significant influence on gas reserve development and exploitation, compliance with strict standards may result in increased production costs, which may then affect price dynamics. This section closely examines environmental rules and how they affect the natural gas and LNG businesses.

[bookmark: _Toc149527152]6. Impact of Limitations on Price Fluctuations and Trading Patterns

[bookmark: _Toc149527153]6.1. Impact of Price Volatility and Disruptions
The natural gas and liquefied natural gas (LNG) sectors might experience interruptions and price variations that significantly impact the energy industry. Numerous variables affect the observed volatility, and specific instances show how these disruptions have an impact (Rasoulian et al., 2017).
The following section examines the factors that lead to price volatility and disruptions:
• One fundamental limitation in the natural gas and LNG supply chain is the lack of infrastructure, including pipelines and LNG terminals, which may impede the efficient transportation and distribution of these essential commodities. Price variations might occur when supply chain restrictions prevent items from being transported effectively.
• Political instability in important producing regions might give rise to geopolitical conflicts that could impair the supply chain. Unpredictable price hikes might be brought on by disagreements over transit routes, geopolitical tensions, or the application of sanctions against large gas producers.
• It is important to consider how tighter environmental laws can affect the development of gas reserves. Tight compliance with specifications might raise production costs, affecting the ultimate cost.

Instances in the Real World:
· The continuing gas issues between Ukraine and Russia regarding the pricing of natural gas and the selection of transit routes have resulted in interruptions in gas delivery to Europe. The ongoing geopolitical tension has resulted in price changes, affecting consumers and energy corporations.
· Climate-related disruptions may significantly impact the transportation and distribution of natural and liquefied natural gas (LNG). Severe weather phenomena like hurricanes or severe cold snaps can disrupt these processes. Frequently, these interruptions produce heightened demand, thus causing price fluctuations.

Price volatility and interruptions may have many consequences:
· Energy consumers may incur additional expenses due to supply interruptions. This can lead to increased household expenditures and disrupt industrial operations.
· Investment ambiguity is a consequence of geopolitical instability or regulatory changes that impact the energy industry. As a result, organizations are reluctant to allocate resources towards exploration and infrastructure development endeavors.
· Diversification strategies are employed across multiple nations to mitigate the risks linked to price fluctuations and disruptions by expanding energy sources and supply chains.
· The importance of energy resilience is emphasized by incidents that reveal the susceptibilities of energy systems. Such incidents underscore the need to develop a resilient energy infrastructure and fortify cybersecurity protocols.
[bookmark: _Toc149527154]Price volatility and interruptions in the LNG and natural gas sectors are complex phenomena with wide-ranging effects. Implementing a comprehensive plan that includes infrastructure development, international collaboration, and creating a robust energy policy is necessary to address and ensure a stable and secure energy supply effectively. All sorts of disturbances, including restrictions placed at different points in the supply chain, might lead to price volatility. Due to supply and demand imbalances, price rises are likely to occur during times of infrastructural limitations or geopolitical unrest.

6.2. Impact of Geopolitical Tensions on Price Fluctuations
[bookmark: _Toc149527155]Geopolitical unrest has a significant effect on natural gas and liquefied natural gas (LNG) prices. Events from history and the present day provide strong evidence of how geopolitical variables may cause significant fluctuations in supply and pricing. Over the ages, geopolitical wars have had a significant impact on changes in both pricing and availability. Sanctions against large gas suppliers, changes in international relations, and conflict are all possible sources of significant price variations that might change the dynamics of supply and demand. This section looks at how geopolitical events, both past and present, have affected market patterns.

Historical geopolitical events are significant international relations and political geography situations that have had an influence on history. 
· The gas issues between Russia and Ukraine highlight Russia's significant energy predominance in the area and are a frequent source of tension in Europe. The gas disputes between Russia and Ukraine caused significant disruptions to Europe's natural gas supply between 2006 and 2009 (Richter & Holz, 2015). 

· One example of how geopolitical events have affected the energy markets, especially the oil market, is the 1973 OPEC Oil Embargo (Krane & Medlock III, 2018). These disputes exposed the susceptibility of European energy security to geopolitical pressures and led to significant price hikes. The Yom Kippur War and other geopolitical tensions led to an oil embargo imposed by OPEC nations, which in turn caused a significant spike in oil prices and exacerbated the energy crisis. 
Russia's energy industry has been impacted by Western sanctions imposed on it in response to its activities in Ukraine and other geopolitical issues (Chen et al., 2023). Russia's access to international energy markets may be hampered by the sanctions, which might impact supply and pricing dynamics. Variations in the price of natural gas might be impacted by ongoing geopolitical tensions and wars in the Middle East, particularly in the oil-producing nations (Ahram, 2020). Ambiguity in the domain can cause supply chain interruptions, which might result in higher pricing. Resilient infrastructure, international cooperation, and diversified energy supplies are essential for mitigating the significant influence of geopolitical tensions on price swings. Prioritizing energy security measures and creating backup plans are necessary for effectively reducing the impact of such disasters on the energy market. The cost and availability of natural gas, as well as LNG, are significantly impacted by past and present geopolitical tensions and wars. Understanding these occurrences and their possible effects is crucial for energy stakeholders and policymakers to guarantee the stability and security of the energy supply.
6.3. Influence of Environmental Regulations on Escalation of Costs
[bookmark: _Toc149527156]There is recorded evidence of how implementing environmental standards affects pricing dynamics and manufacturing costs (Wu, Hao & Ren, 2020). Customers may pay more if a business uses environmentally friendly technology to comply with rules (Albitar et al., 2023; Khan, Yu & Farooq, 2023). Understanding how environmental concerns and regulatory developments affect natural gas and LNG pricing strategies is essential if you want to make informed decisions and spot cost-saving possibilities.\

7. Conclusion and Future Trends
7.1 Conclusion:
The results show how important these resources are in the ever-changing global energy industry when looking at the natural gas and liquefied natural gas (LNG) markets worldwide. The market's enormous size and quick development highlight how important natural gas and LNG are to meeting the world's energy needs. A multitude of factors, including developments in technology and geopolitical influences, have an impact on the intricate relationship between supply, demand, and price in this market. LNG and natural gas are becoming more widely acknowledged as crucial components of transitional energy solutions in the pursuit of energy sustainability and source shift. Stakeholders need to be adaptable and cautious since the interplay of geopolitical issues, market pressures, and technical improvements determines this sector's future. The findings of this study further indicate that a proactive and comprehensive approach is necessary to successfully negotiate the complexity of the natural gas and LNG market. Besides assessing current market conditions, policymakers, business executives, and investors need to anticipate future trends and experiences in advance. International collaboration driven by a commitment to resilience and sustainability will be necessary to maintain the natural gas and LNG market's stability and effectiveness in the face of the world's constantly shifting energy needs.

7.2 Future Trends:
· Prospects Analysis of the Future Liquefied Natural Gas (LNG) Market
The LNG and natural gas (LNG) markets will likely see significant shifts in the upcoming years. The sector might undergo significant changes, one of which could be increased capacity for liquefaction. The projected growth in the demand for liquefied natural gas (LNG) worldwide is expected to lead to more investment in developing liquefaction infrastructure. The proposed expansion is anticipated to improve LNG exports to many international locations. The anticipated advancements in the liquefied natural gas (LNG) business are examined in this section, along with any possible fallout from the expansion of liquefaction capacity.

· Addressing Transportation Obstacles: Outcome-Successful Strategies
The transportation sector will focus greatly on resolving limits in its infrastructure going forward. Pipelines and terminals must be implemented crucially if supply chain activities can successfully guarantee the continuous and efficient transportation of natural gas and liquefied natural gas (LNG). This section critically analyses the many obstacles and business possibilities related to improving transportation infrastructure.

· Environmental Concerns and the Advancement of Renewable Energy: Their Significance
There is a need for immediate action to protect the environment, and the clean nature of renewable energy sources should be emphasized. The effects of producing renewable energy on the environment point out that although emissions and effects do happen, they are often less severe than those of fossil fuel production.  There is a high potential for renewable energy to help solve environmental issues, especially regarding sustainable development. 
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