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Summary

This research, focused on the first link of the LPG Liquefied Petroleum Gas supply chain, seeks to
expose the application of Big Data platforms in the sector, analyzed from the methodology of
complex systems, since the data require to be analyzed if they present normality and if this requires
the application of non-parametric or parametric tests.

In this research the use and application of Big Data ethics is relevant, since it is required to analyze
each of the variables, to observe the existing correlation between the various variables that make
up the first link of the supply chain; it is important to expose that the information and data is of a
significant and considerable volume that requires such application, therefore the analysis of
correlation and normality must be generated with a significant volume of data, therefore, with Big
Data platforms we want to optimize the accuracy in identifying correlations, even those that might
not be evident in smaller sets.

In this context, the data to be processed have been obtained from various sources that show market
fluctuations, and therefore it is necessary to establish forecast scenarios that are closer to reality
and that allow strategic decisions to be made in this sector. Correlation analysis is used as a statistical
technique to determine the relationship between two quantitative variables, which, in this case,
makes use of Pearson's correlation, or Pearson's product-moment correlation coefficient, which
measures both the strength and the direction of the linear relationship between continuous
variables.
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1. Introduction

This paper investigates the Liquefied Petroleum Gas industry in Colombia over time, as it is based on
17 years of data. Data was obtained from sources such as the Unified Information System (SUI),
Macro Data and CENIT [1]{2][3]. Using these sources confirmed the reliability of the data provided
and their interpretation through the complex systems methodology. On the other hand, the analysis
was carried out with the help of Big Data ethics as it allows processing large amounts of unstructured
data with a different view. As for the long-term effect, the behavior of the industry can be observed
here, including hidden patterns, correlations and accurate predictions.

1.1 Background

The use of LPG as an energy source in Colombia dates back to the mid-twentieth century, although
there are records indicating that its production and commercialization dates back to the 1930s.
Initially, LPG was distributed in small volumes by a small number of agents to specific areas of
consumption, but over time it became consolidated as an essential resource in sectors such as
residential, industrial and agricultural.[4]

Considering the evolution of the LPG industry in Colombia has been marked by the need to satisfy a
growing demand for fuels, the availability of the product and the regulation in terms of prices,
subsidies and contributions, therefore, since the 1950s, the country has developed an infrastructure
to produce, store and distribute LPG, especially through refineries such as Barrancabermeja and
Cartagena [5]. However, domestic production has shown a decreasing trend in recent years, which
has increased the dependence on imports to cover domestic demand.[6]

Currently, although LPG occupies an important place in the country's energy matrix, it faces
significant challenges that affect its competitiveness. These include the volatility of international
prices, the need to modernize the distribution infrastructure and competition with new emerging
energy sources [6]. The price of LPG at the national level depends on multiple factors, such as the
international costs of propane and butane, as well as the costs of production, distribution and
government regulation [7]. In addition, the Energy and Gas Regulatory Commission (EGCR)
establishes that the maximum price of LPG produced by Ecopetrol is based on the international price
of the product in the Mont Belvieu market, located in the Gulf of Mexico [8]. In this sense, the use
of Big Data ethics and digital media facilitate a more accurate and comprehensive examination of
global changes in the industry, such as prices, consumption and distribution efficiency, becoming an
important technique to analyze the supply chain and its competitiveness.

1.1.1 Origin of the LPG industry in Colombia

The production and commercialization of LPG in the country began in the 1930s and 1950s, although
its use was limited to low availability and lack of adequate infrastructure for its distribution[9] ,
during the 1960s and 1970s, with the expansion of refineries such as the one in Barrancabermeja,
LPG production increased significantly, allowing the creation of the first distribution networks aimed
at supplying urban homes[10] , leading to the establishment of certain patterns and trends in the
development and distribution of LPG, which is why through Big Data ethics and digital media
analysis we seek to project future events and improve the management of the Colombian energy
sector.

1.1.2 Growth and Consolidation

Inthe search to provide a solid basis for improving government policies and the efficiency of services, Big
Data ethics and digital media are used to achieve an adequate collection, such as an exhaustive
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examination of all data supporting consumption and distribution over time, which has made it possible
to identify the main drivers of growth in the sector, Thus, based on the above, the Colombian
government implemented regulations in the 1980s and 1990s regarding commercialization[11], which
led to the growing demand in the late 1990s to consolidate LPG as an essential fuel for the residential
sector, especially among the strata 1 and 2[12].

1.1.3 The LPG industry and its challenges

In 2007, the CREG issued Resolution 066, which allowed the liberalization of the market and fostered
competition in the commercialization of LPG, thus encouraging private investment in distribution
infrastructure [13]. This change generated an increase in domestic use and also boosted its use in the
transportation sector, with initiatives such as Autogas [14]. Despite these advances, the industry faces
constant challenges related to price volatility, competition with other energy sources and the need
to modernize the distribution infrastructure [15]. Overcoming these difficulties requires not only
improving existing infrastructure and ensuring product availability, but also adapting to changing
international market conditions and emerging environmental policies [16]. Under these scenarios,
the LPG sector must make intelligent decisions in a very unstable environment, so Big Data ethics and
digital media as tools seek to model and forecast price fluctuations, monitor demand in real time and
optimize the supply chain.

1.2 Scope of application

Liquefied Petroleum Gas is an essential energy resource with multiple applications in Colombia. Its
versatility and efficiency position it as a fundamental alternative in the country's energy transition.
Its use in the transportation sector and power generation reinforce its importance within the
national energy matrix, contributing to the diversification and sustainability of the Colombian energy
system, therefore by making an analysis of industry trends, seeking to optimize distribution and
forecast future demand, Big Data and digital media analysis allow monitoring and managing existing
information in this sector, which will facilitate strategic decision making to ensure its availability and
efficiency at the national level.

This is why the analysis of data from various sources, with this tool, will support the identification of
the various possibilities to improve the efficiency of the supply chain and the adequacy of supply to
demand, reducing costs and optimizing distribution.

It cannot be ignored that, when performing an analysis of the LPG industry in Colombia, its main
characteristics and its role within the national economy, as well as key regulatory aspects, must be
considered. It is essential to understand that this industry is composed of various actors actively
participating in the country's energy matrix, which allows combining data from various sources,
including production, distribution and consumption data, which makes Big Data and digital media
platforms enable a comprehensive and dynamic analysis of the sector, improving responsiveness to
market concerns.

1.2.1 The Role of LPG in Colombia's Energy Matrix

According to Victor Melgarejo Arias, Country Manager of G+Energy and New Business Development
Manager at UNIGAS, Colombia stands out worldwide for having one of the cleanest energy matrixes.
Approximately 68% of its energy comes from hydroelectric sources, 2% from non-conventional
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renewable sources and the remaining 30% from hydrocarbons, including thermoelectric plants that
provide stability to the energy system [17]. In this scenario, LPG has remained as an imperative
energy for energy services in regions where natural gas has not penetrated as a public service.
Therefore, relying on Big Data and digital media analysis platforms in the analysis of the LPG industry
ensures that the study of LPG within the energy matrix allows optimizing the industry and planning
its supply chain.

1.3 Objective of the research

In essence, researching the Liquefied Petroleum Gas (LPG) industry in the national territory,
especially since this fuel is framed as one of the clean fuels, aims to examine the strategic relevance
of LPG in the Colombian energy basket. Thus, the research seeks to generate favorable scenarios
that support the formulation of public policies and improve the efficiency of the sector. Within the
research it is necessary to focus on the following questions:[18]

General research question (RQ):

Within Colombia's energy matrix, what is the role of LPG compared to other energy sources such as
natural gas, coal and electricity?

Research-derived questions (SRQ):

SRQ1: How is it possible to guarantee that LPG will be able to support the demand for fuels in
Colombia?

SRQ2: How much reliance is placed on imported fuels and how can LPG leverage this demand?

In consideration, to address the objectives of this research, the methodological approach proposed
by Haugen is accepted, structured in four areas of interest: (1) exploration of the problem, (2)
literature review, (3) conducting a case study and (4) synthesis of the findings, as shown in Figure
1[18].

Problem

» | Literature review conducting a Synthesi
exploration

case study

Figure 1. Research design.
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2. Literature review

2.1 Conceptual framework

It is important to highlight that the analysis starts by studying the conceptualization of the Liquefied
Petroleum Gas (LPG) industry and its supply chain as a complex system, understanding that there
are innumerable actors and their respective interactions.

If the LPG sector is observed concretely, it can be analyzed as a complex system, as a result of the
various interactions that occur between the constituent parts of the same industry. In this order of
ideas, it is necessary to address the dynamics of feedback, uncertainty and adaptation of the actors,
and how these affect efficiency, costs and strategic decision making within the sector.

Also, producers' decisions regarding what quantities of liquefied petroleum gas to use are largely
determined by anticipated demand, which can be influenced by changes in the prices of other fuels
or regulatory changes, such as subsidy policies or environmental regulations [19].

2.1.1 Complex systems

By conceptualizing the LPG industry as a system, holistic properties emerge that are derived from
the interaction of its parts, known as emergent properties. This holistic approach allows us to identify
how the interactions between the components of the system generate complexity [20]. In addition
to this inherent complexity, it also recognizes the universal concatenation of phenomena, which
establishes that each system is part of a larger one. This shows that some systems are more complex
than others, depending on the number of elements that compose them and the variety of their
interactions [21].

It is evident that any complex system presents a series of characteristics that will not be addressed
in this section, but that the constituent parts of the system are mutually related, therefore, this
connectivity can generate chain effects throughout the system [22].

2.1.1.1 The LPG Industry as a Complex System

The LPG industry in Colombia is a rather complex system, thanks to the way in which the different
links in its supply chain interact in a dynamic and non-linear manner. These interactions give rise to
emergent behaviors that are difficult to anticipate, all due to the interconnection between the
various actors involved. Any change in one of these components can significantly impact the others,
which in turn affects the overall performance of the system [23]. Supply chain relationships are
neither linear nor follow predictable patterns; even small changes can trigger disproportionate
effects, making it difficult to accurately anticipate outcomes [24].

In addition, the LPG industry shows a capacity for self-organization in the face of external changes,
such as variations in the price of the dollar or population growth. This reorganization occurs without
explicit centralized control, but through local interactions among its components. [25] Although
there are entities such as the UPME, the CREG, the Ministry of Mines and Energy and the Mining and
Energy Planning Unit, there is no external agent that absolutely controls the behavior of the system.
Emerging patterns result from local interactions, showing the decentralized nature of the system
[26].
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2.1.1.2 Approaches to the LPG industry as a complex system

From the perspective of complex systems, the LPG industry in Colombia is characterized by the
interaction of multiple agents that, when interacting with each other, generate non-linear, emergent
behaviors that are difficult to predict from an individual analysis.

In this type of complex system, networks are formed from interactions between nodes or actors
[27]. In the LPG industry, there are several actors that play a preponderant role such as producers,
distributors, marketers, consumers and transporters. All of them interact in a complex network that
affects the overall behavior of the sector. The interactions between these actors create emerging
patterns that cannot be observed if a separate analysis is carried out [28].

2.1.2 System dynamics

System dynamics is a valuable tool for modeling and understanding how complex systems evolve
over time. This approach takes into account feedback loops and flows of information, energy and
resources [29]. It is especially useful in the study of the LPG industry, as it allows for the examination
of causes and effects related to the availability, export, import, and variations in demand and supply
of LPG over time.

2.1.2.1 Feedback model in system dynamics

System dynamics is based on feedback loops, both positive and negative, which are crucial for
understanding the behavior of complex systems.

Positive feedback: If the price of LPG rises, demand may fall, which in turn reduces
production and causes shortages, generating a further increase in prices in an amplifying
cycle.

Negative feedback: Government policies that seek to lower LPG prices or increase supply
can help stabilize the market, helping to balance prices.
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Figure 2. Feedback in the LPG industry. Source: author, research results
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2.1.3 Modeling and simulation of complex systems

In order to understand the LPG industry as a complex system, computational modeling is used to
help us represent the dynamics of this sector. In this case, the Vensim tool was used, which allows
us to simulate and visualize how the different variables of the system interact over time. The systems
that are part of this chain are composed of multiple agents that interact and adapt according to the
experience they acquire. However, it is important to note that no single agent has total control over
the overall behavior of the system [22]. Therefore, feedback processes are essential to sustain the
internal diversity of the system, favoring fundamental characteristics such as self-organization,
emergence and evolution [30].

3. Case study

This analysis is based on quantitative data processed using IBM SPSS (Statistical Package for the
Social Sciences statistical software), a tool designed to analyze numerical or categorical data using
functions such as descriptive statistics, significance testing, regression analysis, analysis of variance
(ANOVA) and advanced techniques, all through a graphical interface or programmable commands
[31].

The analysis focuses on the study of Large Marketers, the first link in the LPG supply chain, based on
available big data on crude oil production sources and delivery points at the national level, noting
that from the use of Big Data and digital media analysis, it is possible to perform a deep analysis,
which allows greater precision in the identification of bottlenecks, to obtain greater efficiency at all
levels of the supply chain.

3.1 Analysis.

This research focuses on analyzing the current situation of large marketers using data from different
repositories to facilitate the necessary analysis.

3.1.1 Correlation analysis.

The inclusion of Big Data ethics and digital media analysis in this correlation study allows access to
a much larger amount of data, which improves accuracy in identifying correlations, even those that
may be less apparent in smaller data sets. Processing large volumes of data from various sources
helps to adjust the study to changing market dynamics, generating more accurate and useful
forecasts for strategic decision making in the LPG sector.

Therefore, correlation analysis is a statistical technique used to determine the relationship or
association between two quantitative variables. According to Waldmann (2023), this study is carried
out using Pearson's correlation method, also known as Pearson's product-moment correlation
coefficient. This method measures both the strength and direction of the linear relationship between
two continuous variables. The coefficient, which is represented as r, is calculated with the following
formula: [33]

2xi—0)(i—y)

X =
T -0)22(y-9)?
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Where: Xi, Yi are the individual values of the variables X and Y.
X, Y are the means of X and Y, respectively.

The value of r varies between -1 and 1

r = 1 indicates a perfect positive linear correlation.
r = -1 indicates a perfect negative linear correlation.

r = 0 indicates no linear correlation

3.1.2 Scatter plot

Montgomery, Peck and Vining (2012) it emphasize that the scatter plot is a key tool for exploratory
data analysis, describing it as the simplest and most effective way to assess the relationship between
two variables. This graph allows one to visually identify whether there is a linear, nonlinear, or no
discernible relationship before applying models.

Scatter plots are even more valuable in the world of Big Data and digital media analysis because they
help us see connections between a large amount of data from different sources. The ability to create
scatter plots that incorporate data from a variety of variables and time points is enhanced by the use
of Big Data and digital media analysis, making it easier to identify patterns and trends that might not
be evident in smaller data sets. Large- scale analysis also makes it possible to find intricate and subtle
relationships, which can increase the accuracy of behavioral predictions in the LPG sector.

In a scatter plot, each point is defined by coordinates (x; , y; ) , where:
x; es the value of the independent variable (X-axis) for observation

y; is the value of the dependent variable (Y-axis) for the same observation i The bivariate data set
is expressed as:

{x_1,y 1),(x 2,y 2),.....(x n,y n)}

Where n is the total number of observations. The graph plots these points without assuming a
specific relationship beforehand. If the data show a linear relationship, a regression line can be fitted
with the following formula:

y=B0 + B1x
where:
BO is the intersection with the y-axis,
. B1 is the slope of the straight line, calculated as:
Y (=D (vi=7)

p1= Y (=2
o=y — 1%
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The use of the scatter plot in this research allows for

e Explore possible relationships between variables.
e Identify outliers that deviate from the general pattern.
e Visualize general trends or behaviors.

4. Results

The analysis conducted on the supply chain link associated with the Large Marketers considered
several variables, such as: exploration contracts, wells drilled, crude oil reserves, oil production, LPG
production, imports and exports. This analysis focused on the Large Marketers subsystem in order
to understand their behavior and their impact on the overall LPG industry.

For this analysis, Big Data integration was carried out, which allowed the analysis of large volumes
of data from various sources, including import, export, exploration and production records, which
were housed in various databases, as well as historical data and facilitated the analysis of complex
correlations between variables.

The first stage of this process consisted of applying goodness-of-fit tests to determine whether the
data collected fit a specific distribution or probability model, such as the normal distribution[34] ,
This criterion was used in accordance with what was established by Romero (2016t: in consideration
Big Data and digital media analysis allowed testing on large data sets, which improved the
robustness and reliability of the statistical models used, by considering a greater diversity of
information and possible interactions between variables.

4.1 Normality test
Hypothesis Statement
The null hypothesis (Ho): The sample comes from a normal distribution.
The alternative hypothesis (Ha): The data do not follow a normal probability model.
Significance level
Confidence 95%.
Significance (Alpha) 5%.

Data collected during the last 17 years are available, which constitutes a sample of less than 50
elements. Therefore, the Shapiro-Wilk test is used.
Table 1: Statistical test used

Wilk- Shapiro

Statistical gl Sig.
Signed 913 18 .097
Drilled Wells .894 18 .044
Crude Oil Reserves .947 18 .387
LPG Produced 901 18 .061
LPG Imported .663 18 .000
LPG Exported .852 18 .009
Large Marketers Sales .898 18 .054
Large Marketers 914 18 103
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Source: the author, research results.

Decision
criteria

If p < 0.05 reject Ho and accept Ha

If p>=0.05 accept Ho and reject Ha.
4.2 Decision and conclusion

Based on the applied test, since not all statistical significance (p) values are less than or equal to the
alpha level, the null hypothesis (Hot is rejected and the alternative hypothesis (Hat is accepted. This
means that the data do not follow a normal distribution, which is why we chose to use
nonparametric methods for the correlation analysis.

Grafico Q-Q normal de Signed_contracts Grafico Q-Q normal sin tendencias de Signed_contracts

Grafico Q-Q normal de Wells_drilled

o

°o

Normal esperado
Desv de normal

Normal esperado

Grafico Q-Q normal sin tendencias de Wells_drilled Grafico Q-Q normal de Crud_oil_reserves

Grafico Q-Q normal sin ias de Crud_oil_reserves

Desv de normal

Normal esperado
Desv de normal

Figure 3. Normality test. Source: author, research results
Correlation analysis

Since the sample does not follow a normal distribution, nonparametric tests are applied to evaluate
the correlation.

Statistical test

Spearman's Rho correlation test is used.
Hypothesis statement
Ho: p = 0 (No significant correlation).
Ha: p# 0 (There is a significant correlation).

Significance level

A significance level of 5% (a = 0.05t is established.

Decision rule

If p<0.05, the alternative hypothesis (Hat is accepted and the null hypothesis (Ho) is rejected.

If p>= 0.05, the alternative hypothesis (Ha) is rejected and the null hypothesis (Ho) is
accepted.
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Correlation Classification

0.00 < r £0.20: Very weak correlation.

0.20 < r<0.40: Low correlation.

0.40 < r < 0.60: Moderate correlation.

0.60 < r £ 0.80: High correlation.

0.80 < r £1.00: Very high correlation.

Signed Contracts Drilled Wells Crude Oil Reserves LPG Produced LPG Imported LPG
Exported LPG G.C Sales G.C Inventory

Table 2: Correlation between variables

Signed Drilled Crude Oil LPG LPG LPG G.C G.C
Contracts Wells Reserves Produced Imported Exported Sales Inventory
Signed Contracts Correlation
Signed Contracts Coefficient 1.000 444 -493° .230 -175 -.208 -016 291
Sig. (bilateralt
ig. (bilatera 065 038 357 487 408 951 241
N 18 18 18 18 18 18 18 18
Drilled Wells Correlation
Coefficient 444 1.000 -146 -395 -238 .148 -5317 -288
Sig. (bilateralt 065 563 105 341 557 023 246
N 18 18 18 18 18 18 18 18
Crude Oil Reserves Correlation
Spearman’s Coefficient -493° -146 1.000 -135 -169 585" .007 -450
Rho
Sig. (bilateralt 038 563 592 503 011 977 061
N 18 18 18 18 18 18 18 18
LPG Produced Correlation
Coefficient 1230 -395 -135 1.000 -433 126 748" 6597
Sig. (bilateralt 357 105 592 073 618 1000 003
N 18 18 18 18 18 18 18 18
LPG Imported Correlation
Coefficient -175 =238 -169 -433 1.000 382 -082 112
Sig. (bilateralt 487 341 503 073 117 746 657
N 18 18 18 18 18 18 18 18
LPG Exported Correlation
Coefficient -208 148 585" 126 -382 1.000 -036 268
Sig: (bilateralt 408 557 o011 618 117 886 282
N 18 18 18 18 18 18 18 18
G.C. Sales Correlation
Coefficient -016 -531° 0o 48" -082 -036 1000 294
Sig. (bilateralt 951 023 977 000 746 886 236
N 18 18 18 18 18 18 18 18
G.C Inventory Correlation
Coefficient 291 288 - 450 659" 112 - 268 294 1000
Sig. (bilateralt 201 246 061 003 657 282 236
N 18 18 18 18 18 18 18 18

*. Correlation is significant at the 0.05 level (bilateralt.

**_Correlation is significant at the 0.01 level (bilateralt.

Source: author, research results.

PAGE NO: 53




KRONIKA JOURNAL(ISSN NO-0023:4923) VOLUME 23 ISSUE 9 2023

According to this test, the statistical significance level values (p-value) are lower than alpha in the
relationships between the following variables: signed contracts and crude oil reserves; crude oil
reserves and exported LPG; sales of Major Marketers and drilled wells. Although the correlation
coefficient is moderate, as mentioned above, it is high in the cases of LPG produced with sales of
Large Traders and LPG produced with inventory of Large Traders. There is no correlation between
contracts signed and wells drilled, which suggests that, although exploration contracts are signed,
no wells are drilled that would increase domestic production and, consequently, crude oil reserves.
Likewise, there is no correlation between LPG produced, imported and exported.

4.3 Results of the modeling of the Large Marketer link

The analysis of the Large Traders link is reflected in its inventory level, which is influenced by flow
variables such as: Volume of LPG produced, Volume of LPG imported, Volume of LPG exported and
Sales of Large Traders to wholesale traders. Figure 4 shows its initial conditions.

LPG inventory level in Large Marketers
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Figure 4. Inventory level of Large Marketers. Source: Unified Information System (SUI)
The first scenario, illustrated in Figure 5, considers a 10% reduction in crude oil reserves

due to a decrease in the number of wells drilled. Given this decrease in reserves, it is
expected that the extraction rate will also decrease.

LPG inventory level in Large Marketers
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Figure 5. First simulation scenario. Source: author, research results.

Thus, in a second scenario, a 10% decrease in the extraction rate is projected, which generates a
lower availability of oil and, therefore, a reduction in the inventory, as shown in Figure 6.
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LPG inventory level in Large Marketers
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Figure 6. Second simulation scenario. Source: author, research results.
The third scenario evaluates a 20% decrease in the oil refining rate, which directly affects the volume

of LPG produced, as shown in Figure 7.

LPG inventory level in Large Marketers
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Figure 7. Third simulation scenario. Source: author, research results.
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5 Conclusions

In short, Liquefied Petroleum Gas (LPG) plays an important role in Colombia's energy matrix. It is a
key source of energy, especially in rural areas and in certain sectors that really depend on its
availability and versatility. Although its share in the energy mix is lower compared to other
alternatives such as natural gas, coal and electricity, its contribution to energy diversification and
security is significant. LPG not only represents a cleaner option compared to traditional fuels, but
also contributes to reducing dependence on imports, thus promoting greater energy self-sufficiency
for the country.

Big Data analytics in the LPG sector has improved production, distribution and consumption decision
making by enabling real-time collection and processing of large amounts of data, which can increase
system efficiency and reduce operating expenses, as it more easily allows for tracking consumption
patterns across multiple geographies, analyzing distribution infrastructure more effectively and
predicting LPG demand, all of which can increase system effectiveness and reduce operating
expenses.

The challenges facing the LPG industry, such as distribution infrastructure and competition with
other energy sources, require a coordinated response to ensure its sustainability and relevance in
the future. Improving infrastructure, developing appropriate policies and implementing strategies
to optimize its competitive advantages are key steps to maximize its positive impact, as well as the
fact that decision making will be easier with the use of technology based on Big Data and digital
media analysis, which will make it possible to anticipate possible bottlenecks in the supply chain.

As Colombia moves towards a more sustainable energy model, Big Data and digital media analysis
are essential, so as to more easily identify and recognize the role of LPG as a key transition element,
in the same way the problems that demand immediate intervention, such as production, distribution
and use, which will not only favor environmental sustainability, but also improve the quality of life
of the most vulnerable communities, coming to establish a comprehensive and collaborative
approach that promotes the development of LPG in all its aspects, thus ensuring its contribution to
economic growth and social welfare of the country.

In general terms, LPG continues to be an important resource within Colombia's energy matrix,
especially in sectors where other energy sources have limited access. Its use stands out in rural areas
for cooking, water heating and minor industrial activities. In the area of electricity generation, its
role is limited because electricity is generated mainly with natural gas and coal; however, in remote
regions without access to natural gas, it is used in some thermoelectric plants.

LPG also has a relevant impact in other sectors; in transportation, although its use is lower compared
to natural gas, it is used in public and private transportation vehicles as an economical and less
polluting alternative to gasoline and diesel, especially in urban areas seeking to reduce costs and
emissions; In industry and commerce, it is used in the manufacture of chemicals and plastics, and in
commercial activities such as cooking food and heating water in restaurants and hotels, and in rural
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areas without access to gas pipeline networks, LPG is essential to meet domestic energy needs such
as cooking and heating.

In short, although LPG is not the main source of energy in Colombia, its contribution to the
diversification and energy security of the country is crucial, especially in sectors where its
accessibility and characteristics make it an indispensable option, establishing that Big Data and
digital media analysis facilitate the visualization of production and consumption patterns, crucial
to predict the future behavior of the industry.

In effect, energy diversification consists of using different energy sources to avoid excessive
dependence on a single option. In Colombia, LPG plays an important role in this diversification in
several ways; among which is as an alternative to natural gas, although natural gas is the main
energy source in many areas of the country, LPG acts as an essential complement in rural and
remote regions where the pipeline network does not reach; as cleaner option compared to liquid
fuels, as it is a more sustainable and less polluting alternative to diesel and gasoline. Its use in
transportation, industry and commerce helps diversify the energy matrix and reduce the national
carbon footprint; from the point of view of domestic use in areas without access to natural gas,
LPG is essential for cooking and heating in homes in rural areas, which reduces dependence on
more polluting fuels such as coal or firewood.

Now, from the perspective of energy security, LPG strengthens the availability of reliable,
affordable and sustainable sources to meet national needs by contributing to the reduction of
external dependence, being a by-product of oil refining and natural gas processing, LPG strengthens
energy autonomy by expanding the available domestic sources, reducing vulnerability to
interruptions in the supply of other fuels, on the other hand to accessibility in remote areas, since
in many rural areas and difficult to access, LPG is transported in cylinders or trucks, In addition to
this, LPG becomes resilient to emergencies, as it is a key backup source in case of failures in the
electricity grid or problems with the natural gas supply, especially during extreme weather
phenomena such as droughts that affect hydroelectric generation. Therefore, the LPG industry in
Colombia has great potential to reduce dependence on imported fuels and strengthen the
country's energy self- sufficiency.
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