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Abstract

Introduction: This paper presents a legal analysis of Resolution 40066 of 2022 of the
Ministry of Mines and Energy, since its implementation in Colombian
regulations; the benefits and challenges for companies in the hydrocarbons sector;
and its legal connection with hydrocarbon exploration and exploitation
contracts. Objective: Study the legal framework, balances, challenges, and prospects
of Resolution 40066 of 2022, as part of the global strategy to combat climate change
in terms of control in the detection, repair of leaks, utilization, flaring, and venting of
natural gas. Methodology: The methodology of the paper is the documentary
analysis of national doctrine and current regulations. With these sources, the
information collected in legal and specialized databases was classified and, as a
result, the authors analyzed the Colombian constitutional, legislative, and regulatory
context. Conclusions: The paper presents some considerations of the assembly
process of the resolution with the hydrocarbon exploration and/or exploitation
contracts.

Keywords: Climate change; Hydrocarbons; Sustainability; Natural gas;
Environmental law.

Resumen

Introduccion: Este articulo realiza un andlisis jurfdico de la Resolucién 40066 de
2022 del Ministerio de Minas y Energia desde su implementacion en el escenario
normativo colombiano, los beneficios y retos que supone para las empresas del sector
de hidrocarburos, y su acoplamiento juridicamente con los contratos de exploraciéon y
explotacion de hidrocarburos. Objetivo: Estudiar el marco juridico, los balances, los retosy
las perspectivas de la Resolucion 40066 de 2022 como parte de la estrategia global de lucha
contra el cambio climético en materia de control en la deteccion, la reparacion de fugas,
el aprovechamiento, la quema y el venteo de gas natural. Metodologia: La metodologia
escogida es el analisis documental de doctrina nacional y normatividad vigente, con miras
a descomponer la informacion recopilada en bases de datos juridicas y especializadas.
Conclusiones: Como resultado, se analiza el contexto constitucional, legislativo y
regulatorio colombiano y, a modo de reflexion, se presentan unas consideraciones proceso
de acoplamiento juridico de la citada resolucion con los contratos de exploracion o
explotacion de hidrocarburos.

Palabras clave: Cambio climatico; Hidrocarburos; Sostenibilidad; Gas natural; Derecho
ambiental'

1 Los términos clave han sido recuperados a partir del Tesauro Universidad de Barcelona (Multidisci-
plinario).
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Resumo

Introduciio: Este artigo realiza uma andlise juridica da Resolu¢fio 4.046 de 2022 do
Ministério de Minas e Energia a partir de sua implementaciio no cendrio regulatério
colombiano, dos beneficios e desafios que ela acarreta para as empresas do setor de
hidrocarbonetos e de seu acoplamento legal com os contratos de exploracio e explotagio
de hidrocarbonetos. Objetivo: Estudar o marco legal, os balancos, os desafios e as
perspectivas da Resolugiio 40066 de 2022 como parte da estratégia global de combate
as mudancas climaticas em termos de controle na deteccio, reparo de vazamentos, uso,
queima e ventilacio de gas natural. Metodologia: A metodologia escolhida é a andlise
documental da doutrina nacional e das normas vigentes, com o objetivo de desagregar as
informacdes coletadas em bancos de dados juridicos e especializados. Conclusdes: Como
resultado, ¢ analisado o contexto constitucional, legislativo e regulatdrio colombiano
e, a titulo de reflexdo, sdo apresentadas algumas consideracdes sobre o processo de
acoplamento legal da referida resolucéo aos contratos de exploracdo ou explotacio de
hidrocarbonetos.

Palavras-chave: Mudanca climatica; Hidrocarbonetos; Sustentabilidade; Gas natural;
Direito ambiental.
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Introduction

Resolution 40066 of 2022 of the Ministry of Mines and Energy is an opportunity to bring
environmental protection standards in line with the reality of the hydrocarbon sector in Colombia,
particularly with regard to the control work in the detection, repair of leaks, use, flaring and venting of
natural gas. In this way, Colombian regulations enter into a process of international standardization in
terms of control and surveillance of the natural gas industry, and in line with the expectations of the
signatory countries of the international instruments for the fight against climate change and
environmental matters.

By virtue of the provisions enshrined in Resolution 40066 of 2022, the purpose of this article is to
carry out a legal analysis of this regulatory norm, which will be approached from three points. The first
corresponds to how its implementation is framed in the Colombian regulatory scenario, the second
consists in addressing the benefits of the proper implementation of this resolution for a hydrocarbon
operating company and the potential risks associated with its non-compliance, and the third relates to how
the application of this regulation is legally coupled with the hydrocarbon exploration or exploitation
contracts between the Colombian State and private hydrocarbon operators. Based on this, some
conclusions on the legal analysis of Resolution 40066 of 2022 will be presented.

This article, elaborated as a result of the academic exercise of the author as a professor of the
Universidad Militar Nueva Granada, and of the authors as professors of the Universidad La Gran
Colombia, is generated as a result of a research process based on an analytical methodology and
documentary analysis of national doctrine and current regulations. With this, we sought to break down the
set of information gathered through keywords in legal and specialized databases, in order to analyze
each of its elements.

As a result, the first section presents some preliminary considerations; the second and third
sections study the context and scope of Resolution 40066 of 2022, in addition to its articulation in the
framework of Colombia's intemational commitments on climate change; the fourth section analyzes its
Colombian constitutional, legislative and regulatory context, and the fifth section outlines by way of a
final reflection the process of legal coupling of the aforementioned resolution with hydrocarbon
exploration or exploitation contracts.

Theoretical framework

The Colombian State has demonstrated its commitment to the fight against climate change through the
adoption of different international treaties, as well as the issuance of multiple laws, regulations and intenal
policies that set the goal of reducing greenhouse gases (GHG) by 2030 and achieving carbon neutrality by
2050 (Sepulveda Figueroa, 2022).

At the interational level, the 1992 United Nations Convention on Climate Change, whose objective is
to stabilize GHG concentrations in the atmosphere at a level that will drive dangerous anthropogenic
interference in the climate system, and its respective Kyoto Protocol of
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1997, which sets specific GHG reduction targets, as well as the Paris Agreement of 2015, which seeks to limit
global warming to temperatures below 2 °C, preferably 1.5 °C, compared to pre-industrial levels, based on
the formulation of development strategies with low GHG emissions (Costa Posada, 2007).

Indeed, climate change as a global problem that affects not only human beings but also living species on
the planet is a challenge that the intemational community has proposed to face in a coordinated manner
and, in the case at hand, the Colombian State, whose participation in the discussions of the aforementioned
intemational instruments to which it is a party, positioning itself as a key player, and at the same time as
part of the countries that are priority interest groups.

This is explained by the serious impact and potential damage that climate change may cause in the
Colombian territory, where part of the Amazon, considered the lungs of the world, is located, and also by
the great biological diversity it possesses, which is at risk.

Furthermore, climate change as a phenomenon highlights the problem of social and economic inequalities
in the world, which divide it into a global north privileged by its economic and industrial development, after
having consumed a large amount of resources, and after having impacted the environment with its activities,
and a global south that did not reach the same levels of development, but that today suffers from these effects
(Rajamani, 2000).

The incorporation of the principle in the intemational climate change regime is essential in the development
of a system of continuous responsibilities, which considers the historical contributions to global
warming and the present and future capabilities of each nation. Thus, this system of continuous
responsibilities, supported by the principle of common butdifferentiated responsibilities, is constituted as
a driver of national commitments for the establishment and implementation of mitigation and
adaptation actions. (Cisterna Gaete, 2020, p. 45).

On this point, it is worth mentioning that, although intemational climate instruments recognize this
situation and attribute to these countries of the global North a differentiated responsibility or, in other words,
a greater share of responsibility for addressing the problem, the truth is that, in practice, these dynamics
persist in some of these countries (Rodriguez, 2020).

To illustrate the above with a specific case, since the beginning of the 21st century, a single American
citizen has been producing GHGs "equivalent to those produced by 19 Indians, 30 Pakistanis or 269
Nepalese, since their consumption patterns involve large consumption of fossil fuels and land use patterns
that generate large GHG emissions” (Feldmann and Biderman Furriela, 2001, p. 191). This, without the
situation changing, despite the rise of renewable energies or circular economy models, whose positive
effects are barely evident in some European countries (Frérot, 2014).

However, this is an incipient debate in the countries of the global south, where it is necessary to establish
a permanent dialogue between all the actors involved, from the State and its institutions to the stakeholders
(Scotton et al., 2023).

This dialogue scenario could not, in any case, depart from a cross-cutting approach, because, although
solutions can be found in rules regulating industries, economic development models and,
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in general, anthropogenic activities, also those solutions fall on society with its consumption habits and on
science, technology and innovation policies aimed at improving products, processes and technologies that
have so far impacted the climate in the world (Nubia-Arias, 2016; Oltra et al., 2009).

Particularly in the mining and energy sector, a goal has been set to reduce up to 2,700,000 tons of
carbon dioxide equivalent, which translates into 1/4 of the sector's mitigation target for 2030 (Rodriguez,
2020). Based on the fulfillment of this goal, the mining and energy sector has the objective of achieving net
emissions equal to zero by 2050 (Ministerio de Minas y Energia [MinEnergia], 2021). To achieve this, five
strategic lines have been established, namely: energy efficiency, demand management, energy generation,
energy substitution and fugitive emissions.

Within this last ling, the Integral Plan for Climate Change Management in the mining-energy sector
(PIGCCme) developed by the Ministry of Energy established as a goal the reduction of between 0.39 and
3.24 million tons of carbon dioxide equivalent, through an efficient management of the fuel emissions
linked to the production chain of the hydrocarbon sector. This will be achieved through a sustainable and
intelligent use of natural gas that is originally captured for other purposes (MinE- nergy, 2023).

Consequently, with the issuance of Resolution 40066 of 2022, the Ministry of Energy determined the
technical enabling requirements for the detection and preparation of natural gas leaks, as well as their
exploitation, flaring and venting processes within the framework of hydrocarbon exploration and
exploitation. This is the first regulation promoted at the regional level to implement strategies focused on
GHG reduction.

The purpose of these regulations is to improve the dynamics of hydrocarbon exploration and
exploitation operations in order to avoid wasting natural gas by establishing maximum limits for flaring and
venting, which are authorized only for safety reasons or duly justified operational conditions. This implies
that operators of hydrocarbon exploration and exploitation activities must implement a series of measures
and technological tools for the detection, measurement and quantification of GHGs, as well as studies for
the use of natural gas (Mi- nEnergia, 2023).

Methodology

This article is the result of a research process based on an exploratory methodology and descriptive
documentary analysis of national doctrine and current regulations. With this, we sought to decompose the set
of information collected through keywords in legal and specialized databases, in order to analyze each of
its elements.

In addition, an exploratory level was reached on which it was considered pertinent to address the
regulations and raise new perspectives. By way of clarification, the literature review revealed that there are few
studies on this topic, so the exploratory level was considered adequate.

From a second methodological approach, we arrived at a descriptive approach that allowed us to describe the an-
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The study of the regulations studied, especially Resolution 40066 of 2022, its interaction with domestic
regulations on exploration and exploitation of hydrocarbons, and intemational regulations on climate change.

Results
Resolution 40066 of 2022: context and scope

The Ministry of Energy issued Resolution 40066 of 2022, which establishes a series of guidelines
for detecting and repairing natural gas leaks, as well as its use, flaring and venting in the framework of
exploration and exploitation of hydrocarbons in Colombia. This regulation applies to all related activities
in both the continental and maritime areas of the national territory.

Resolution 40066 of 2022 is aligned with the regulatory framework issued by the National
Govemment, which guides the implementation of intemational instruments that bind the Colombian State,
inorder to achieve the commitments acquired in GHG reduction. In this context, measures for
mitigation and adaptation to climate change have been organized in a sectoral manner through the
establishment of specific guidelines in the PIGCCme (Asociacion Ambiente y Sociedad, 2022).

Likewise, this regulation establishes a series of prohibitions, among which the following stand out:
the waste of natural gas in hydrocarbon exploitation and exploration activities, based on the inadequate
or inefficient use of gas volumes; inefficient management that allows production to exceed storage,
treatment, transportation and commercialization capacity; and the inadequate use of operational lifting
systems.

The above is complemented by the inadequate use of natural gas for different operational uses;
the performance of depressurization operations of the gas coming from annulars into the atmosphere,
except in those cases where it is required for safety reasons, and the waste of natural gas volume, the
use of which is economically viable?! .

It is important to specify at this point that part of the motivation of the Colombian State in regulating
hydrocarbon exploration and exploitation activities is to mitigate the environmental impacts of methane
(CH4), a dangerous air pollutant that can cause serious health problems in the population (Coronel Carbo
and Marzo Paez, 2017), being also responsible for 30% of global warming and ranking as the second
largest contributor to climate change, only preceded by carbon dioxide (Pabon, 2005). In particular,
because methane emissions from fugitive emissions from hydrocarbon activities contributed 8.1% of the
country's total methane emissions between 1990 and 2018 (Instituto de Hidrologia, Meteorologia y
Estudios Ambientales [Ideam], 2021).

Continuing with Resolution 40066 of 2022, it is worth mentioning the scope of its technical
framework, which standardizes exploration and exploitation processes. Thus, for example, it enshrines
the activities of the

1 It should be noted that Resolution 40066 of 2022 specified that this category does not include "waste gas volume that is flared for safety reasons or gas that is
economically unfeasible to recover and use" (art. 4).
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The following is a list of the conditions in which flaring and intentional venting (as an exceptional
action) of natural gas are allowed, as well as their maximum volumes.

It also defines the program for the detection and repair of leaks that must be carried out by the operators
of hydrocarbon activities, which must be reported annually to the inspection entity, and establishes the
minimum actions and equipment that the operators of these activities must have for the prevention and
mitigation of natural gas leaks. Likewise, it is established that non-compliance with the provisions contained in
this article will be sanctioned in accordance with the applicable regulations, among them, Article 67 of
Decree 1056 of 1953 and Article 21 of Law 10 of 1961.

In tum, it also establishes measures to anticipate potential damage, including the mandatory report to be
made by the company that carries out the natural gas flaring process in well control operations within 24
hours after the event to the supervisory agency in the periodic report. In this report, the start time, duration,
causes/reasons and average volume of natural gas flared must be indicated. Thus, Resolution 40066 of 2022
regulates the roadmap to be followed in application of the precautionary and prevention principles in
environmental matters.

On this point it should be specified that, in matters of environmental protection and the fight against
climate change, the precautionary principle as a criterion for anticipating risks in a context of uncertainty
requires the judicial operator, the official or the person who generates the risk to suspend the process, product,
activity or technology that may have potential negative effects on environmental degradation and climate
change, thus impacting the living conditions on the planet of present and future generations.

The principle of prevention, on the other hand, operates from the same risk anticipatory approach, but with
the difference of requiring a reasonable level of scientific certainty before operating by suspending the
risk potentially caused by the activity, process, product or technology.

The prevention principle, like the precautionary principle, is intended to provide the State with a powerful
tool to act in the face of a risk capable of causing serious damage to the environment and human health.
The difference between one and the other lies in the scientific certainty at the time of invoking them, being
in the first case a level of certainty that leads the authorities to doubt about the potential risk, that is, that it is
not absolute; and in the second case, to be placed in an absolute certainty about that one. (\Vargas-Chaves,
2016, p. 18)

Both the precautionary principle and the prevention principle play a key role in the fight against
climate change. This was recognized in the United Nations Framework Convention on Climate Change,
adopted in New York on May 9, 1992, which entered into force on March 21, 1994, Article 3 of which
establishes the principles that will guide the actions of States and individuals in reducing and stabilizing
GHG concentrations. These guidelines simultaneously address the precautionary and preventive
approaches.

Acrticle 3. Principles. [The Parties shall take precautionary measures to anticipate, prevent or minimize the
causes of climate change and mitigate its adverse effects. Where there are threats of serious or
irreversible damage, lack of full scientific certainty should not be used as a reason for postponing such
measures, taking into account that policies and measures to address climate change should be cost-
effective in order to ensure global benefits at the least possible cost. (United Nations [UN], 1992).
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Because the objective of coordinated actions between States and individuals in the fight against climate
change is based on the need to regulate the activities and risks that may be caused by certain industries,
among which are those to which Resolution 40066 of 2022 applies. The ultimate goal of this entire
regulatory framework is to stabilize GHG concentrations in the earth's atmosphere at a level that prevents
human-induced interference that could pose a danger to the climate.

Thus, both Resolution 40066 of 2022 and international regulations on climate change seek to maintain
a dual approach (precautionary and preventive) to ensure, within a reasonable period of time, that
ecosystems can adapt naturally to these climate variations, guaranteeing adequate living conditions and, at
the same time, maintaining sustainable economic development.

Apart from the above, it should be pointed out that adaptation is the first approach to climate change,
since some of the damage caused is irreversible, the second approach being the mitigation actions, which are
materialized in the transition from productive development models based on consumerism, unsustainable
industrialization and resource hoarding, to sustainable models that seek to generate low or even zero
emissions. This, in this case, will be the articulation of the goal pursued by Resolution 40066 of 2022 and the
progressive reduction in the burning of fossil fuels, which is one of the largest GHG generators.

On the other hand, Resolution 40066 of 2022 is also novel in the establishment of permits for natural
gas flaring during the exploitation of hydrocarbons, which may be annual or specific, which are requested
by the operator to the respective oversight entity.

The annual natural gas flaring permit must contain the cause and justification for natural gas flaring, the
maximum volume of natural gas flaring, the estimated volume of economically unviable natural gas
supported by a technical-economic study, the estimated volume of gas from planned events supported
by the maintenance plan and, in the case of gas flaring from unplanned events, the justification of the
operational optimization plan; Likewise, the estimated volume of gas from intentional venting collected
for flaring and the alternatives for the use of natural gas when applicable. (MinEnergia, Resolution
40066 of 2022, art. 18).

Regarding the natural gas flaring permit, it is required that it be requested in cases in which there are
unforeseen events, which are attributable to causes other than the operation itself:

For gas handling or exceptional situations attributable to causes other than operational ones, which must
include the cause and consequence of the unforeseen event, the location, the description of the work to
be performed, the duration of the repair activity and the estimated flaring volumes (MinEnergia, Resolu-
tion 40066 of 2022).

In addition, regarding its transition regime, without prejudice to the particular transition established
for each measure, Resolution 40066 of 2022 provides in Article 83:

1. All burning permits granted by the inspection entity prior to the entry into force of this Resolution
shall remain in force for the term indicated therein and shall be govemed by the legal provisions in
force at the time the permit was granted. 2. The applications for permits of
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The bums that are filed and in progress before the inspection entity at the time of the entry into force of
this resolution will be processed under the terms of the regulations in force at the time of their filing.
(MinEnergia, Resolution 40066 of 2022).

On this point, another regulation that should be taken into consideration is Resolution 40317 of 2023 of
the Ministry of Energy, which sought to provide clarity to the hydrocarbon sector operating companies in
the fulfillment of their obligations regarding the process of detection and repair of leaks, exploitation, burning
and venting of natural gas.

Specifically, the conditions, criteria and times for compliance with the obligations set forth in Resolution
40066 of 2022 are detailed, including the addition of definitions and the definition of requirements for the
operability of the plants, as well as the means used for the quantification of emissions and the equipment
used in the hydrocarbon production process.

In these terms, Resolution 40066 of 2022, partially modified by Resolution 40317 of 2023 of the
Ministry of Energy, was issued based on the goals formulated for the mining-energy sector in terms of
GHG reduction. The control of fugitive emissions is part of the actions proposed by this sector to control and
reduce methane emissions into the atmosphere within the hydrocarbon production chain.

Resolution 40066 of 2022 in the framework of Colombia’'s international commitments on climate
change.

With Resolution 40066 of 2022, the National Govemment intends to make progress in the
commitments acquired at the intemnational level, in instances such as the United Nations Climate Change
Conference, the Paris Agreement and, more specifically, the COP26 held in 2021.

In this last instance, Colombia presented the E2050 Long-term Climate Strategy, which is a State policy
instrument that establishes socioeconomic development objectives and long-term goals to comply with the
commitments agreed upon regarding GHG mitigation, the protection of forests and biodiversity, as well as
the reduction of gas emissions such as methane (Calfucoy et al., 2022).

Specifically, the Colombian govemment committed to convert the national territory into a carbon-
neutral territory by the middle of the 21st century and also to achieve a significant reduction of GHG
emissions by 51% by 2030 (Dopazo Fraguio, 2020).

This is based on the results of COP26 and, mainly, on the Glasgow Climate Pact, which recognizes the
urgency of taking immediate action on climate change mitigation and adaptation, as well as adopting more
ambitious commitments to limit global temperature increase, among which is the limitation of methane
reductions by 30 percent.

% by 2030. This pact recognizes that methane gas is one of the factors that contribute most to climate
change, being the cause of at least 1/3 of global warming of anthropogenic origin (Guzman Hennessey
and Ruiz Soto, 2022).

In line with the above, the Global Pact for Methane was also formulated, which takes into account the fact that

methane is the most important greenhouse gas in the world.
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GHGs are responsible for 30% of global warming since pre-industrial times, and limiting their emissions is
one of the most effective ways to curb climate change.

These commitments were the result of the conclusions of the report presented at COP26, Climate
Change 2021: Physical Basis, by Panel | of the Intergovemmental Panel on Climate Change (IPCC), which
indicates that unless GHG emissions are reduced immediately and on a large scale, the goal of limiting
global warming to around 1.5°C or even 2°C will be impossible, as well as the participation of one hundred
and twenty global and around forty thousand participants, including scientists, activists, indigenous peoples,
youth and others, who call attention to the need to strengthen the foundations for the implementation of the
Paris Agreement, through actions to build a more sustainable future with low GHG emissions (Masson-
Delmotte and Zhai, 2022).

In this context, in response to the actions planned sectorially for the reduction of greenhouse gas emissions
and the adaptation and mitigation of climate change as set forth in the 2020 Nationally Determined
Contributions (NDC) update, Resolution 40066 of 2022 seeks to define a series of technical guidelines for
the detection and repair of leaks, as well as the flaring, utilization and venting of natural gas, to control and
reduce fugitive methane emissions produced in the exploration and exploitation of hydrocarbons.

This is because the fight against climate change requires the reduction of gas emissions into the
atmosphere that contribute to global warming and, consequently, to climate change. This, coupled with the
fact thatoil and gas operations with lower emissions intensity not only provide great environmental benefits,
but also represent a greater commercial advantage over sources with higher emissions.

Now, the issuance of Resolution 40066 of 2022, in addition to being based on the intemational
commitments acquired by Colombia on climate change, must be reviewed based on the internal regulations
developed on this subject and, specifically, with respect to the regulations related to hydrocarbon activities,
as will be done in the following sections.

The Colombian constitutional, legislative and regulatory context of Resolution 40066 of 2022

The Political Constitution of Colombia (1991) has distinguished itself since its issuance for being an
"ecological constitution™, due to the multiple provisions it enshrines on the importance of nature and the
consequent obligations of the State to ensure a healthy environment. Based on these provisions, the
Constitutional Court has explained that the healthy environment has a triple dimension in the articles of
the Constitution:

It is a principle that irradiates the entire legal order and corresponds to the State to protect the natural
wealth of the Nation; it is a constitutional right (fundamental and collective) enforceable by all persons
through various judicial channels; and it is an obligation of the authorities, society and individuals, as it
implies qualified duties of protection. In addition, the Constitution contemplates "environmental
sanitation™ as a public service and fundamental purpose of state activity (arts. 49 and 366 above).
(Constitutional Court, Sentence C-449/15, 2015).

In these terms, it has been the Constitutional Court itself that has placed the right to enjoy a safe and healthy

environment at the center of the right to health.
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healthy environment as a transversal axis and legal interest protected in the political charter. It commits
the Colombian State to design an institutionality and a policy that is adapted to its safeguard, as well as to the
development of norms that efficiently respond to the aspiration of protection and preservation of the
nation's natural wealth (Constitutional Court, Sentence C-035/16, 2016).

In this sense, Article 80 of the Political Constitution of Colombia (1991) establishes that the State is
responsible for planning the management and use of natural resources, in order to ensure their
conservation, replacement or restoration, through the sustainable development of economic, state and
social activities. Likewise, it is the State's responsibility to control and prevent environmental
deterioration factors, as well as to impose the necessary legal sanctions and demand compensation or
reparation for damages caused.

In accordance with the above, Article 334 of the Political Constitution of Colombia (1991) provides that
the general management of the economy is the responsibility of the State. For this reason, the State may

intervene by law in the exploitation of natural resources, in the use of land, in the production,
distribution, use and consumption of goods, and in public and private services, to rationalize the economy
in order to achieve at the national and territorial levels, within a framework of fiscal sustainability, the
improvement of the quality of life of the inhabitants, the equitable distribution of opportunities and the
benefits of development, and the preservation of a healthy environment.

Regarding the exploitation of non-renewable natural resources, Articles 332 and 360 of the Political
Constitution of Colombia (1991) provide, on the one hand, that the subsoil and all non-renewable natural
resources are owned by the Colombian State, which may require the payment of royalties as economic
compensation; and on the other hand, the need to establish the conditions that will be required for the
exploitation of these resources by third parties.

In this constitutional context, the regulatory framework of the hydrocarbons sector is made up of a
set of laws, decrees and resolutions that regulate matters related to the contractual regime for the
allocation of exploitation and exploitation areas, as well as the control of production, the payment of
royalties or other compensation, environmental protection, transparency and access to public
information.

Regarding the institutional framework of the hydrocarbons sector, Decree 381 of 2012 and
Decree 1617 of 2013 delegated to the Ministry of Energy the function of issuing the necessary
regulations for exploitation and exploration activities, as well as other activities within the value
chain, such as transportation, distribution, processing and commercialization of non-renewable natural
resources and biofuels.

The above must be done within the framework of Decree 1073 of 2015, which provides "that
hydrocarbon exploration and exploitation activities in continental and offshore conventional reservoirs
must comply with national and international technical standards and norms; especially those
recommended by the AGA, API, ASTM, NFPA, NTCICONTEC, RETIE or those that modify or replace
them” (art. 2.2.2.1.1.1.1.5).

Hydrocarbon exploration and exploitation activities in conventional and conventional oil and gas fields
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offshore, it is contemplated that "these activities shall be subject to the provisions related to the protection of
natural resources, the environment, industrial safety and health; as well as to ILO Convention 174 and all those
that modify them™ (Decree 1073 of 2015, art 2.2.2.1.1.1.1.5). Finally, it contemplates that the functions of the
Ministry of Energy are the issuance and review of procedures and technical standards in this area.

In matters of exploration and exploitation of hydrocarbons in conventional inland and offshore
reservoirs. However, these rules must be observed by the operators of blocks authorized by the National
Hydrocarbons Agency - ANH and other contracts in force or those to be signed, applying best practices
and taking into account the technical, operational, environmental and administrative aspects. The
foregoing, without prejudice to compliance with the environmental obligations established by the
competent authorities (Decree 1073 of 2015, art. 2.2.2.1.1.1.1.7).

Now, with the issuance of Law 1931 of 2018, the guidelines for climate change management were
established in the decision making of actions for adaptation, as well as for GHG mitigation. In this norm, it
was established that, among the guiding principles for its implementation and regulation, is self-
management, understood as the development of own actions to contribute to climate change management in
harmony with legal provisions and the actions of public entities, and accountability, which refers to the
contribution of all actors in the fulfillment of the commitments assumed by Colombia in terms of climate
change and that their actions guarantee the sustainability of future generations (Rodriguez Caicedo and
Vasquez Lizcano, 2020).

In response to the provisions of Law 1931 of 2018, the MinEnergia, through Resolution 40807 of
2018, adopted the PIGCCme as a planning instrument with the goal of reducing 11.2 million to- nels of
CO2 equivalent in the mining-energy sector by 2030 and, thereby, contributing 17% to the national GHG
reduction target.

However, with the update of Colombia's NDC for the period 2020-2030, which sets more ambitious
sectoral goals in terms of GHG mitigation, it was established that the mining-energy sector would adopt
measures for the proper management of fugitive emissions associated with the hydrocarbon production
chain, tending to take advantage of the natural gas captured and, thereby, reduce between 0.39 and 3.24
million tons of CO2 equivalent. As a concrete action, it was determined that the Ministry of Energy would
issue a regulation on fugitive emissions to monitor and control the uncertainty of the accumulated
mitigation in fugitive emissions.

By virtue of this, Law 2156 of 2021, which promotes low-carbon development in the country through
the establishment of minimum goals, or base goals, in terms of neutrality and resilience to climate change,
established that the mining and energy sector has among its goals to implement measures that “favor the
adequate management of fugitive emissions in the hydrocarbon chain, focusing on the reduction of leaks, the
recovery of associated gas, the efficiency of flaring and the improvement of activities for its capture,
recovery and/or use" (art. 8). 8).

Based on this regulatory mandate, the Ministry of Energy issued Resolution 40350 of 2021, which
adopts the update of the PIGCCme, which enshrines a vision of carbon neutrality to 2050 and establishes
the goal of monitoring, controlling and reducing fugitive emissions in the hydrocarbon chain to reduce
between 0.39 and 3.24 million tons of CO2 equivalent in this sector by 2030.
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Regarding the specific regulation of emissions in the framework of hydrocarbon activities, the Mi-
nEnergy issued Resolution 181495 of 2009, which established in Article 52 the prohibition of flaring,
waste or emission of gas into the atmosphere, through reinjection into the reservoir or recycling, subway
or surface storage or commercialization, and Resolution 40687 of 2017, which

on the venting and flaring of gas that, during the development of exploratory drilling, the interested
party, in accordance with the provisions established by the environmental authority within the
framework of the environmental license, may fry the volumes of gas recovered on the surface as a
result of the activities of well control operations and initial production tests (art. 20).

Avrticle 52 of Resolution 181495 of 2009 and Article 20 of Resolution 40687 of 2017 were expressly
repealed by Article 84 of Resolution 40066 of 2022.

In the same sense, the Ministry of Energy issued Resolution 40295 of 2020 by which it established
the technical criteria for offshore hydrocarbon exploration and exploitation projects in Colombia. Thus, it
stipulated that those interested in developing this type of activities must fully comply with the standards,
provisions and best practices of the industry, especially those contemplated in this resolution or those
previously authorized by the oversight entity.

On the same subject, Law 2056 of 2020 provides that it is the function of the Ministry of Energy to

to establish the guidelines for the exercise of the activities of knowledge and geological mapping of
the subsoil; of the exploration and exploitation of non-renewable natural resources; and of the
supervision of the exploration and exploitation of non-renewable natural resources, seeking to ensure
and optimize the extraction of non-renewable natural resources, as well as in consideration of the
best practices of the industry (art. 7). (art. 7).

In this context, in compliance with the actions contemplated in the PIGCCme, the Ministry of Energy
issued Resolution 40066 of 2022, which establishes stricter guidelines in terms of fugitive emissions
control. This in the framework of the operations of hydrocarbon exploration and exploitation activities,
and in compliance with the sectorial goals in this matter.

How is the application of Resolution 40066 of 2022 legally coupled with the hydrocarbon
exploration or exploitation contracts between the Colombian State and private hydrocarbon operating
companies?

Acrticle 76 of Law 80 of 1993 establishes that contracts for exploration and exploitation of renewable
and non-renewable natural resources are govemed by the special rules corresponding to this sector. In this
regard, Decree 4137 of 2011 provided that the National Hydrocarbons Agency (ANH) has the objective of
integrally managing the reserves and hydrocarbon resources owned by the nation, the promotion and
optimal and sustainable use of these, as well as the contribution to the country's energy security.

Thus, the current contracting regime in the hydrocarbon sector in Colombia is implemented, where
private entities engaged in exploration and exploitation of hydrocarbons are the ones that have the most

significant impact on the hydrocarbon sector.
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and Empresa Colombiana de Petréleos (Ecopetrol) compete for contracts on equal terms.

Thus, the ANH established through Agreement 2 of 2017 that the development of hydrocarbon
exploration and exploitation activities takes place through exploration and production (E&P) contracts,
technical evaluation contracts (TEA), special contracts and agreements.

E&P contracts grant the exclusive right to develop exploratory activities in a given area and to produce
the hydrocarbons discovered within it. This contractual model includes three stages (exploration, appraisal
and production) for both inland and offshore areas.

TEA contracts grant the contractor the exclusive right to carry out technical evaluation studies in a given
area, aimed at analyzing its prospectivity. In this type of contract, the holder is not granted the rights to
produce hydrocarbons that may exist in the contracted area.

Special contracts correspond to those hydrocarbon exploration or exploration contracts with particular
characteristics or stipulations that are different from the E&P and TEA type contracts. These contracts are
adopted by the ANH based on the technological development of the sector, among which are those for the
execution of exploratory activities, operation, production, incremental production, production and profit
sharing.

The agreements are exploration or exploitation agreements entered into between Ecopetrol or its
assignees and the ANH. In this type of contracts, the conditions for exploration and exploitation of areas that
Ecopetrol operated directly until the entry into force of Decree 1760 of 2003, which ended the association
contracts in the hydrocarbon sector provided for in Law 20 of 1969, are defined.

In this contractual context for the hydrocarbons sector, the ANH reported the existence of 254 E&P
contracts, 26 TEA contracts, 193 special contracts, 35 agreements and 56 E&P contracts until March 31,
2023 (ANH, 2022).

Now, in this scenario, Resolution 40066 of 2022, partially modified by Resolution 40317 of 2023 of the
Ministry of Energy, states that its scope of application is the exploration and exploitation of hydrocarbons
both in continental areas and offshore within the national territory. That is to say, its compliance is
mandatory in the framework of all contracts in which hydrocarbon exploration and exploitation activities
are currently being developed in the national territory, and those that may be subscribed in this matter.

In this way, Resolution 40066 of 2022 proposes the retroactive application of its provisions insofar as
it implies the application of regulations to situations that were consolidated prior to its entry into force. This
means that the operators of hydrocarbon exploitation activities, in addition to complying with the regulations
that restrict the waste of natural gas and promote its use in the hydrocarbon production chain contained in
the contracts signed prior to its issuance, must comply with the guidelines and requirements that this
regulation establishes regarding the use, flaring and venting of natural gas.

The foregoing is noteworthy in the context of the transition regime enshrined in this norm, which dis-
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The permit granted by the inspection body is for the permits issued by the inspection body,

before the entry into force of this regulation are govemed by the legal provisions in force at the time
the permit is granted and for the term indicated therein, and that applications for buming permits that
are filed with the inspection entity at the time this regulation enters into force must be processed under
the terms of the regulations in force at the time they are filed. (MinEnergia, Resolution 40066 of
2022).

However, the figure of natural gas flaring permits (annual and punctual) in the hydrocarbon production
chain and, specifically, in the exploitation activities was introduced with the issuance of Resolution 40066
of 2022.

Discussion

Resolution 40066 of 2022 is an opportunity to bring environmental protection standards from
Colombian domestic law into line with intemational reality and technical requirements so that the
competent authority can exercise control in the detection and repair of natural gas leaks, as well as in the
use, flaring and venting of natural gas, depending on the exploration or exploitation phase of the projects.
This will standardize the control and monitoring by the State of the natural gas industry, under the
conditions expected by the signatory countries of the international instruments to combat climate change
and environmental issues.

Resolution 40066 of 2022 also seeks to establish rigorous standards that will lead companies to avoid
gas flaring and venting, either because they have not invested in infrastructure, or because they think in
terms of profitability versus their environmental and social responsibility to all stakeholders who are
impacted by these practices. This is without leaving aside the impact on climate change variations, whose
effects, although irreversible, could be mitigable or adaptable with initiatives of this type.

After analyzing the process of incorporating Resolution 40066 of 2022 into the current legal system,
and after having studied its context, scope and the international standards that support the adoption of the
measures it brings with it, it is necessary to understand that it is not enough to be aware of the problem,
but that measures must be adopted to address it.

In this sense, it is a good thing that Resolution 40066 of 2022 in its scope of application extends
to all hydrocarbon exploration and exploitation operations within Colombian territory, being, therefore,
mandatory compliance in the contracts that are in force, and also in future agreements to be signed by
the Govemment of the day in the framework of exploration activities. By that time, it will be the task of
the competent authorities to validate that the company that signs a new contract has the necessary
infrastructure for its use and exploitation, as well as that the companies with a current contract adapt
their own to these requirements.

On the other hand, it is also necessary for the State to design fiscal norms that can provide incentives
for infrastructure investment that complies with the requirements of the law, as well as for the tax
framework to allow them to invest in infrastructure that complies with the requirements of the law, as well
as for the tax framework to allow them to invest in infrastructure that complies with the requirements of
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the law.

The company may allow companies to import machinery with exemptions that are favorable to them or
instead invest in innovation and development (R&D) for the design of new equipment or the
improvement of existing equipment.

The above is explained in that investments in machinery or R&D in this area currently do not consider
the value of natural gas in those local or subsidized markets in that it is not a properly attractive in-
version in economic terms for companies, as shown by Ayuso (2017), who also insists that it is an issue
that should be studied further in the search for other types of incentives.

When the capital costs are evaluated versus the income obtained from the commercialization of natural
gas valued at opportunity cost, the results change, indicating that there is an economically viable
opportunity to achieve flared and vented gas recovery objectives that should be studied further. (p. 101).

Thus, the opportunity cost of vented or flared gas must be analyzed not only in economic terms from the
point of view of the cost compared to alternative fuels that would cover the deficit of natural gas, but it is
also necessary to consider the cost in social terms, since the industry itself does not usually estimate the
impact on the interruption or impairment of the right of access to gas and electricity services, as household
public utilities. This is not to mention the environmental costs and the damage caused to current and future
generations, who will not have the conditions to enjoy the right to a healthy environment.

Although Resolution 40066 of 2022 establishes in a detailed and precise manner the technical
standards for the use, flaring and venting of natural gas, as well as the limitations and the permit regime
before the competent authority when there are leaks that must be detected and repaired, there are still
many questions to be resolved in order to achieve an effective transition to a more efficientand sustainable
use of this resource.

Indeed, when natural gas associated with crude oil production is detected, companies face two
scenarios. In the first, they will be able to put it to productive use, and in the second, they will be able to vent it
or bum it; this is the assumption that is the objective of the analyzed regulation. Undoubtedly, it is an
important effort made by the Government to "catch up™ with regulations in other countries, but it still falls
short, since it omits the first scenario, as it does not generate adequate incentives for companies to choose to
put natural gas to productive use.

Today, it is possible to see the enormous effort made by some countries that generate incentives to improve
the practices of the hydrocarbon industry, including the disposal of natural gas associated with the
production of crude oil, among which it is worth mentioning, as success stories, Trinidad and Tobago, which
has opted to reduce existing taxes on oil, or Nigeria, Tunisia and Vietnam, which have made a progressive
decrease in royalty rates, favoring companies that carry out sustainable and environmentally responsible
practices (Toledano et al., 2014).

Because there is little or no point in regulating and restricting certain practices if it is the market, and in
this case, the expectations of the shareholders in the hydrocarbon sector, that will take precedence over any
good intentions of the legislator or the competent authority. It is not for nothing that if the technical
requirements and operating costs that this standard entails become high, it is usual for companies not to
invest in it, and in their case, to invest in it.
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In order to reduce legal risks and maintain their profitability indicators, they may choose to circumvent
the sanctions contemplated in the current regulations by seeking experts in different disciplines.

Therefore, in the end, with the right incentives and strict rules regulating the use, buming and venting of
natural gas, an "ideal state" will be reached in which companies will be able to implement good practices
with a permanent vocation, taking into account their social and environmental responsibility, and with a
focus on sustainability. Only in this way will the government begin to make progress on this front in the
fight against climate change and in the fulfillment of international commitments.

With Resolution 40066 of 2022 and the current situation in the Government to bring the regulatory
standards on hydrocarbons in line with the international reality and the aspirations of the countries that have
signed the climate change instruments, we are facing a unique opportunity to promote a change in the current
development model. In addition to legislating in favor of decarbonization in the world, it will be necessary
for all actors to assume both commitments and risks in order to adapt and mitigate the damage that has been
caused by climate variations, which put life on the planet at risk.

Conclusions

Resolution 40066 of 2022 of the Ministry of Energy is an opportunity for companies in Colombia and
the State to align with intemational standards of environmental protection in natural gas and, in this
sense, to articulate the fight against climate change. In this sense, the resolution establishes technical
requirements for the detection and repair of leaks, as well as for the use, flaring and venting of natural
gas.

Thus, the resolution aims to mitigate the environmental impacts of natural gas, particularly
methane, a potent GHG that contributes to climate change. It seeks to avoid the waste of natural gas,
defining the activities in which the flaring and venting of natural gas is permitted and establishing a
program for the detection and repair of leaks.

Resolution 40066 of 2022 is an important step forward, but there is still much to be done; in
particular, it is necessary for the State to encourage investment in infrastructure for the use of natural gas.
This is necessary so that companies have an economic incentive to avoid gas flaring and venting. In fact,
good practices in countries such as Trinidad and Tobago, Nigeria, Tunisia and Vietnam, which have
lowered royalty rates for companiesthat carry out sustainable practices, can be taken as success stories.

Resolution 40066 of 2022 being a positive step forward for environmental protection in Colombia, it
is necessary to analyze the possibility of implementing similar tax incentives to promote the use of
natural gas. With the right incentives, companies will be able to implement good environmental and
social practices, which will help Colombia meet its commitments to combat climate change.

Resolution 40066 of 2022 correctly establishes technical requirements for the detection and repair
of leaks, as well as for the use, flaring and venting of natural gas. These requirements are found in the
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The challenge ahead of this regulation is key if we consider that it must be articulated with all the
regulations in force in the hydrocarbons sector. The challenge ahead of this standard is key if we consider
that it must be articulated with all the regulations in force in the hydrocarbons sector; however, as we
have insisted, this was a very important step in that direction.

Conflicts of interest

The authors declare that there are no conflicts of interest that may arise in relation to the article
submitted for publication and that may involve third parties.

American Thought Vol. 17 - No. 33 - p.p. 1-21 - 2024 - January-April - Institucién Universitaria Americana
Barranquilla, Colombia ISSN-e: 2745-1402 - http://publicaciones.americana.edu.co/index.php/pensamientoamericano/index


http://publicaciones.americana.edu.co/index.php/pensamientoamericano/index

References

Agencia Nacional de Hidrocarburos. (2017). Acuerdo 2. ht-
s/51/ACUERDO_02_

DE_2017.pdf

Agencia Nacional de Hidrocarburos. (2022). Relacién de con-

tratos a 31 de marzo de 2022. https://www.anh.gov.co/
documents/4134/Relaci%C3%B3n_Contratos_TEA

EP_EE_CEPI_Convenios_EE_y_Explotaci%C3%B-
3n_31-mar-22.pdf

Asociacién Ambiente y Sociedad. (2022). Reduccién de ga-
ses de efecto invernadero en Colombia: Reporte de los
sectores de minas y energia y de transporte, 2020-2022.

https://www.ambienteysociedad.org.co/wp-content

uploads/2022/11/Reducciones-de-gases-de-efecto-in-

vernadero-en-Colombia-2.pdf

Ayuso, M. E. (2017). Analisis de las précticas de quema y ven-
teo de gas natural asociado: Obstaculos y avances en La-
tinoamérica. ENERLAC: Revista de Energia de Latinoa-
meérica y el Caribe, 1(1), 66-105. https://enerlac.olade.
org/index.php/ENERLAC/article/view/15/12

Calfucoy, P, Gunfaus, M. T., Fazekas, A. y Vogt-Schilb, A.
(2022). Estrategias climaticas de largo plazo en Amé-
rica Latina: {éQué podemos aprender desde la voz de
los actores que han participado en su formulacién?
Documento de Trabajo del BID, 1361. http://dx.doi.
org/10.18235/0004357

Cisterna Gaete, P. 1. (2020). La esencialidad del principio de
responsabilidades comunes pero diferenciadas en el régi-
men internacional del cambio climatico. Revista de Dere-
cho Ambiental, 13, 39-58. https://doi.org/10.5354/0719-
4633.2020.54248

Congreso de Colombia. (1961, 16 de marzo). Ley 10. Por el cual
se dictan disposiciones en el ramo de petréleos. Diario Ofi-
cial 30477.

Congreso de Colombia. (1969, 22 de diciembre). Ley 20. Por la
cual se dictan algunas disposiciones sobre minas e hidro-
carburos. Diario Oficial 32964.

Congreso de Colombia. (1993, 28 de octubre). Ley 80. Por la
cual se expide el Estatuto General de Contratacion de la
Administracion Publica. Diario Oficial 41094.

Congreso de Colombia. (2018). Ley 1931. Por la cual se esta-
blecen directrices para la gestion del cambio climdtico.
Diario Oficial 50.667.

Congreso de Colombia. (2020, 30 de septiembre). Ley 2056.
Por la cual se regula la organizacion y el funcionamiento
del Sistema General de Regalias. Diario Oficial 51.453.

Congreso de Colombia. (2021). Ley 2156. Por medio de la cual
se crea una exencion legal para el pago de las tarifas del
examen de Estado de la educacién media Saber 11. Diario
Oficial 51.798.

Constitucion Politica de Colombia. (1991). Gaceta Constitu-

cional n.° 114.

Coronel Carbo, J. y Marzo Péez, N. (2017). La promocién de
salud para la creacion de entornos saludables en Améri-
ca Latinay el Caribe. Medisan, 21(12), 3415-3423. http://
scielo.sld.cu/pdf/san/v21n12/san162112.pdf

Corte Constitucional. (2015, 16 de julio). Sentencia C-449/15
(Jorge Ivan Palacio Palacio. M. P).

Corte Constitucional. (2016, 8 de febrero). Sentencia
C-035/16 (Gloria Stella Ortiz Delgado, M. P.).

Costa Posada, C. (2007). La adaptacion al cambio climético en
Colombia. Revista de Ingenieria, 26, 74-80. https://doi.
org/10.16924/revinge.26.9

Dopazo Fraguio, P. (2020). La renovacion energética ante el
cambio climatico: Marco estratégico, instrumentos y
practicas. Actualidad Juridica Ambiental, 98, 6-42. ht-
tps://doi.org/10.56398/ajacieda.00141

Feldmann, F. J. y Biderman Furriela, R. (2001). Los cambios
climaticos globales y el desafio de la ciudadania pla-
netaria. Acta Bioethica, 7(2), 287-292. http://dx.doi.
org/104067/S1726-569X2001000200010

Pensamiento Americano Vol.17 - No. 33 - p.p. 1-21 » 2024 « Enero-Abril « Institucién Universitaria Americana
Barranquilla, Colombia ISSN-e: 2745-1402 < http://publicaciones.americana.edu.co/index.php/pensamientoamericano/index

Esta obra estd bajo una Licencia Creative Commons
"Reconocimiento No Comercial Sin Obra Derivada".

-
©
| —

RESEARCH ARTICLE


https://www.anh.gov.co/documents/51/ACUERDO_02_DE_2017.pdf 
https://www.anh.gov.co/documents/51/ACUERDO_02_DE_2017.pdf 
https://www.anh.gov.co/documents/51/ACUERDO_02_DE_2017.pdf 
https://www.anh.gov.co/documents/4134/Relaci%C3%B3n_Contratos_TEA_EP_EE_CEPI_Convenios_EE_y_Explotaci%C3%B3n_31-mar-22.pdf 
https://www.anh.gov.co/documents/4134/Relaci%C3%B3n_Contratos_TEA_EP_EE_CEPI_Convenios_EE_y_Explotaci%C3%B3n_31-mar-22.pdf 
https://www.anh.gov.co/documents/4134/Relaci%C3%B3n_Contratos_TEA_EP_EE_CEPI_Convenios_EE_y_Explotaci%C3%B3n_31-mar-22.pdf 
https://www.anh.gov.co/documents/4134/Relaci%C3%B3n_Contratos_TEA_EP_EE_CEPI_Convenios_EE_y_Explotaci%C3%B3n_31-mar-22.pdf 
https://www.ambienteysociedad.org.co/wp-content/uploads/2022/11/Reducciones-de-gases-de-efecto-invernadero-en-Colombia-2.pdf
https://www.ambienteysociedad.org.co/wp-content/uploads/2022/11/Reducciones-de-gases-de-efecto-invernadero-en-Colombia-2.pdf
https://www.ambienteysociedad.org.co/wp-content/uploads/2022/11/Reducciones-de-gases-de-efecto-invernadero-en-Colombia-2.pdf
https://enerlac.olade.org/index.php/ENERLAC/article/view/15/12 
https://enerlac.olade.org/index.php/ENERLAC/article/view/15/12 
http://dx.doi.org/10.18235/0004357 
http://dx.doi.org/10.18235/0004357 
https://doi.org/10.5354/0719-4633.2020.54248
https://doi.org/10.5354/0719-4633.2020.54248

HATOLLYV HOUVASHYd

Esta obra estd bajo una Licencia Creative Commons
"Reconocimiento No Comercial Sin Obra Derivada".

[
N
o

[E—

Frérot, A. (2014). Economia circular y eficacia en el uso de
los recursos: Un motor de crecimiento econdmico para
Europa. Cuestion de Europa, 331, 1-10. https://old.ro-

bert-schuman.eu//es/doc/questions-d-europe/qe-331-

es.pdf

Guzman Hennessey, M. y Ruiz Soto, J. P. (2022). Conver-
gencias ciudadanas para la accién climatica y la biodi-
versidad. Foro Nacional Ambiental. https://foronacio-

nalambiental.org.co/wp-content/uploads/2023/03

Libro-Convergencias-ciudadanas-para-la-accion-cli-

matica-y-la-biodiversidad.pdf

Instituto de Hidrologia, Meteorologia y Estudios Ambienta-
les. (2021). Tercer informe bienal de actualizacién de
Colombia dirigido a la Convencién Marco de las Nacio-
nes Unidas sobre Cambio Climatico. https://unfccc.int/
sites/default/files/resource/BUR3%20-%20COLOM-

BIA.pdf

Masson-Delmotte, V. y Zhai, P. (2022). Tendencias regionales
de los fenémenos extremos en el informe del IPCC de
2021. Boletin de la OMM, 71(1), 52-62. https://reposi-
torio.aemet.es/bitstream/20.500.11765/14127/1/Bole-
tin OMM-71 1%288%29.pdf

Ministerio de Minasy Energia. (2009, 2 de septiembre). Reso-
lucion 181495. Por la cual se establecen medidas en mate-

ria de exploracion y explotacion de hidrocarburos.

Ministerio de Minas y Energia. (2017, 18 de julio). Resolucién
40687. Por la cual se establecen los criterios técnicos para
proyectos de perforacion exploratoria de hidrocarburos

costa afuera en Colombia.

Ministerio de Minas y Energia. (2018, 2 de agosto). Resolu-
cién 40807. Por medio de la cual se modifica el Plan In-
tegral de Gestion del Cambio Climatico para el Sector
Minero Energético, adoptado a través de la Resolucion
40807 de 2018.

Ministerio de Minas y Energia. (2021, 29 de octubre). Resolu-
¢ion 40350. Por medio de la cual se modifica el Plan Inte-
gral del Gestion del cambio climdtico para el sector minero
energético, adoptado a través de la Resolucion 40807 de
2018.

Ministerio de Minas y Energia. (2021). Escenarios de mi-
tigacion de emisiones de gases de efecto invernadero a
2030 y carbono neutralidad a 2050._https://pigecme.
minenergia.gov.co/public/uploads/web_documentos
61b8b1308832d.pdf

Ministerio de Minasy Energia. (2021). Plan Integral de Gestion
del Cambio Climdtico Sector Minero-Energético 2050.
https://www.minenergia.gov.co/documents/6390/_
Plan_Modifica el Plan_Integral de_Gesti%C3%B3n_
del_Cambio_Clim%C3%Altico_-_Sector_Miner_oJd-
BZ2K.pdf

Ministerio de Minas y Energia. (2022, 11 de febrero). Reso-
lucién 40066. Por la cual se establecen requerimientos
técnicos para la detecciony reparacion de fugas, el aprove-
chamiento, quema y venteo de gas natural durante las ac-

tividades de exploracion y explotacion de hidrocarburos.

Ministerio de Minas y Energia. (2023, 11 de abril). Resolu-
cién 40317. Por la cual se modifica la Resolucion niimero
40066 de 11 de febrero de 2022, mediante la cual se esta-
blecen requerimientos técnicos para la detecciony repara-
cion de fugas, el aprovechamiento, quema y venteo de gas
natural durante las actividades de exploracion y explota-

cion de hidrocarburos.

Ministerio de Minas y Energia. (2023). Formato de Memoria
Justificativa del Proyecto de Resolucion “Por la cual se
modifica la Resolucién 40066 de 11 de febrero de 2022”.

https://www.minenergia.gov.co/documents/9879/MJ_

mod_quemas_y_venteos_para_comentarios.pdf

Nubia-Arias, B. (2016). El consumo responsable: Educar para
la sostenibilidad ambiental. AIBI: Revista de Investiga-
cion, Administracion e Ingenieria, 4(1), 29-34. https://
doi.org/10.15649/2346030X.385

Oltra, C,, Sola, R., Sala, R., Lopez, A. P. y Gamero, N. (2009).
Cambio climatico: Percepciones y discursos publicos.
Prisma Social: Revista de Investigacion Social, 2, 1-23.

https://www.isdfundacion.org/publicaciones/revista

pdf/n2_9.pdf

Organizacion de las Naciones Unidas. (1992). Convencién

Marco de las Naciones Unidas sobre el Cambio Clima-

Pensamiento Americano Vol.17 - No. 33 - p.p. 1-21 » 2024 « Enero-Abril « Institucién Universitaria Americana
Barranquilla, Colombia ISSN-e: 2745-1402 « http://publicaciones.americana.edu.co/index.php/pensamientoamericano/index


https://old.robert-schuman.eu//es/doc/questions-d-europe/qe-331-es.pdf 
https://old.robert-schuman.eu//es/doc/questions-d-europe/qe-331-es.pdf 
https://old.robert-schuman.eu//es/doc/questions-d-europe/qe-331-es.pdf 
https://foronacionalambiental.org.co/wp-content/uploads/2023/03/Libro-Convergencias-ciudadanas-para-la-accion-climatica-y-la-biodiversidad.pdf
https://foronacionalambiental.org.co/wp-content/uploads/2023/03/Libro-Convergencias-ciudadanas-para-la-accion-climatica-y-la-biodiversidad.pdf
https://foronacionalambiental.org.co/wp-content/uploads/2023/03/Libro-Convergencias-ciudadanas-para-la-accion-climatica-y-la-biodiversidad.pdf
https://foronacionalambiental.org.co/wp-content/uploads/2023/03/Libro-Convergencias-ciudadanas-para-la-accion-climatica-y-la-biodiversidad.pdf
https://unfccc.int/sites/default/files/resource/BUR3%20-%20COLOMBIA.pdf 
https://unfccc.int/sites/default/files/resource/BUR3%20-%20COLOMBIA.pdf 
https://unfccc.int/sites/default/files/resource/BUR3%20-%20COLOMBIA.pdf 
 https://repositorio.aemet.es/bitstream/20.500.11765/14127/1/Boletin_OMM-71_1%288%29.pdf 
 https://repositorio.aemet.es/bitstream/20.500.11765/14127/1/Boletin_OMM-71_1%288%29.pdf 
 https://repositorio.aemet.es/bitstream/20.500.11765/14127/1/Boletin_OMM-71_1%288%29.pdf 
 https://pigccme.minenergia.gov.co/public/uploads/web_documentos/61b8b1308832d.pdf 
 https://pigccme.minenergia.gov.co/public/uploads/web_documentos/61b8b1308832d.pdf 
 https://pigccme.minenergia.gov.co/public/uploads/web_documentos/61b8b1308832d.pdf 
https://www.minenergia.gov.co/documents/6390/_Plan_Modifica_el_Plan_Integral_de_Gesti%C3%B3n_del_Cambio_Clim%C3%A1tico_-_Sector_Miner_oJdBZ2K.pdf 
https://www.minenergia.gov.co/documents/6390/_Plan_Modifica_el_Plan_Integral_de_Gesti%C3%B3n_del_Cambio_Clim%C3%A1tico_-_Sector_Miner_oJdBZ2K.pdf 
https://www.minenergia.gov.co/documents/6390/_Plan_Modifica_el_Plan_Integral_de_Gesti%C3%B3n_del_Cambio_Clim%C3%A1tico_-_Sector_Miner_oJdBZ2K.pdf 
https://www.minenergia.gov.co/documents/6390/_Plan_Modifica_el_Plan_Integral_de_Gesti%C3%B3n_del_Cambio_Clim%C3%A1tico_-_Sector_Miner_oJdBZ2K.pdf 
https://www.minenergia.gov.co/documents/9879/MJ_mod_quemas_y_venteos_para_comentarios.pdf
https://www.minenergia.gov.co/documents/9879/MJ_mod_quemas_y_venteos_para_comentarios.pdf
https://doi.org/10.15649/2346030X.385
https://doi.org/10.15649/2346030X.385
https://www.isdfundacion.org/publicaciones/revista/pdf/n2_9.pdf
https://www.isdfundacion.org/publicaciones/revista/pdf/n2_9.pdf

tico.  https://www.acnur.org/fileadmin/Documentos
BDL/2009/6907.pdf

Organizacion de las Naciones Unidas. (1998). Protocolo de
Kyoto de la Convencion Marco de las Naciones Unidas

sobre el Cambio Climdtico. https://sinia.minam.gob.pe

sites/default/files/sinia/archivos/public/docs/99.pdf

Organizacion Internacional del Trabajo. C174 - Convenio so-
bre la prevencion de accidentes industriales mayores, 1993
(mam. 174). https://normlex.ilo.org/dyn/normlex/es
f?p=NORMLEXPUB:12100:0::NO::P12100_INSTRU-
MENT_ID:312319

Pabon, J. D. (2005). El cambio climatico y la salud humana.
Biomédica, 25(1), 5-8. https://doi.org/10.7705/biomedi-
cav25il.1321

Presidencia de la Reptiblica. (1953, 20 de abril). Decreto 1056.
Por el cual se expide el Cédigo de Petroleos. Diario Oficial
28199.

Presidencia de la Republica. (2003, 26 de junio). Decreto 1760.
Por el cual se escinde la Empresa Colombiana de Petro-
leos, Ecopetrol, se modifica su estructura orgdnica y se
crean la Agencia Nacional de Hidrocarburosy la sociedad
Promotora de Energia de Colombia S. A. Diario Oficial
45230.

Presidencia de la Republica. (2011, 3 de noviembre). Decreto
4137, Por el cual se cambia la naturaleza juridica de la
Agencia Nacional de Hidrocarburos, ANH. Diario Oficial
48242,

Presidencia de la Republica. (2012). Decreto 381. Por el cual se
modifica la estructura del Ministerio de Minas y Energia.
Diario Oficial 48345.

Presidencia de la Republica. (2013, 30 de julio). Decreto 1617
de 2013. Por el cual se modifica y adiciona el Decreto 381
del 16 de febrero de 2012. Diario Oficial 48867.

Presidencia de la Reptiblica. (2015, 26 de mayo). Decreto 1075.
Por medio del cual se expide el Decreto Unico Reglamen-
tario del Sector Administrativo de Minas y Energia. Dia-
rio Oficial 49523.

Rajamani, L (2000). The principle of common but differentia-
ted responsibility and the balance of commitments un-
der the climate regime. Review of European Community
& International Environmental Law, 9, 120-131._http://
dx.doi.org/10.1111/1467-9388.00243

Rodriguez Caicedo, J. A. y Vasquez Lizcano, J. (2020). Ele-
mentos metodoldgicos para optimizar la gestion del
cambio climatico a nivel local en Colombia. Geogrdfica
Digital, 17(34), 93-108. http://dx.doi.org/10.30972
2e0.17344525

Rodriguez, G. A. (comp.) (2020). Retos para enfrentar el cam-

bio climdtico en Colombia. Universidad del Rosario.

Scotton, D., Valdivieso, S., Ramirez, J., Mendieta, E. y Loayza,
M. (2023). El efecto del cambio climdtico en el paradigma
de poder entre nortey sur global. UDA Law Review, 5, 27-

42._https://revistas.uazuay.edu.ec/index.php/udalawre-

view/article/view/633

Toledano, P, Archibong, B. y Korosteleva, J. (2014). Overview
Associated Petroleum Gas (APG). Columbia University.

Vargas-Chaves, I. (2016). De la proactividad ala prevencion en
materia ambiental. En G. Rodriguez y 1. Vargas-Chaves
(comps.), La prevencion en materia ambiental: Tenden-

cias actuales (pp. 1-40). Universidad del Rosario.

Sepulveda Figueroa, V. (2022). Modelo de proyeccion de es-
cenarios de carbono neutralidad bajo incertidumbre
[tesis de grado, Universidad de Chile]. https://reposi-
torio.uchile.cl/bitstream/handle/2250/185729/Mode-

lo-de-proyeccion-de-escenarios-de-carbono-neutrali-

dad-bajo-incertidumbre.pdf?sequence=1&isAllowed=y

2024, Vol. 17(33) 1-21. ©The Author(s)
Reprints and permission: www.americana.edu.co
http://publicaciones.americana.edu.co/index.php/pensamientoamericano/index

Pensamiento Americano Vol.17 - No. 33 - p.p. 1-21 » 2024 « Enero-Abril « Institucién Universitaria Americana
Barranquilla, Colombia ISSN-e: 2745-1402 < http://publicaciones.americana.edu.co/index.php/pensamientoamericano/index

Esta obra estd bajo una Licencia Creative Commons
"Reconocimiento No Comercial Sin Obra Derivada".

N
oy
| —

RESEARCH ARTICLE


https://www.acnur.org/fileadmin/Documentos/BDL/2009/6907.pdf
https://www.acnur.org/fileadmin/Documentos/BDL/2009/6907.pdf
https://sinia.minam.gob.pe/sites/default/files/sinia/archivos/public/docs/99.pdf
https://sinia.minam.gob.pe/sites/default/files/sinia/archivos/public/docs/99.pdf
https://normlex.ilo.org/dyn/normlex/es/f?p=NORMLEXPUB:12100:0::NO::P12100_INSTRUMENT_ID:312319
https://normlex.ilo.org/dyn/normlex/es/f?p=NORMLEXPUB:12100:0::NO::P12100_INSTRUMENT_ID:312319
https://normlex.ilo.org/dyn/normlex/es/f?p=NORMLEXPUB:12100:0::NO::P12100_INSTRUMENT_ID:312319
https://doi.org/10.7705/biomedica.v25i1.1321
https://doi.org/10.7705/biomedica.v25i1.1321
 http://dx.doi.org/10.1111/1467-9388.00243 
 http://dx.doi.org/10.1111/1467-9388.00243 
http://dx.doi.org/10.30972/geo.17344525
http://dx.doi.org/10.30972/geo.17344525
 https://revistas.uazuay.edu.ec/index.php/udalawreview/article/view/633 
 https://revistas.uazuay.edu.ec/index.php/udalawreview/article/view/633 
 https://repositorio.uchile.cl/bitstream/handle/2250/185729/Modelo-de-proyeccion-de-escenarios-de-carbono-neutralidad-bajo-incertidumbre.pdf?sequence=1&isAllowed=y 
 https://repositorio.uchile.cl/bitstream/handle/2250/185729/Modelo-de-proyeccion-de-escenarios-de-carbono-neutralidad-bajo-incertidumbre.pdf?sequence=1&isAllowed=y 
 https://repositorio.uchile.cl/bitstream/handle/2250/185729/Modelo-de-proyeccion-de-escenarios-de-carbono-neutralidad-bajo-incertidumbre.pdf?sequence=1&isAllowed=y 
 https://repositorio.uchile.cl/bitstream/handle/2250/185729/Modelo-de-proyeccion-de-escenarios-de-carbono-neutralidad-bajo-incertidumbre.pdf?sequence=1&isAllowed=y 



