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1 Introduction 
This document supplements the Landfill Protocol (Protocol) by specifying requirements 
applicable to projects located in Chile. Projects in this jurisdiction must comply with both the 
Protocol and this module to register greenhouse gas (GHG) emission reductions with the 
Reserve.  
 
Section headings in this document refer to the Protocol. 

2 The GHG Reduction Project 
2.1 Background 
In Chile the disposal of solid waste represents an increasingly significant source of greenhouse 
gas emissions. One landfill in Chile has been identified as one of the world’s largest 
anthropogenic sources of methane emissions, while two other Chilean landfills rank among the 
top 50 largest anthropogenic methane-emitting sites globally.1 According to the Fifth Biennial 
Update Report of Chile (2022)2, emissions from waste disposal have increased by 681% since 
1990 and by 12% since 2018, driven by population growth and current consumption patterns. 
Moreover, according to data reported in the National Waste Declaration System (SINADER), in 
2015 approximately 50% of municipal solid waste in Chile was deposited in landfills, and by 
2020, this percentage had decreased to 38.3%. The largest amount of waste comes mainly 
from the Metropolitan Region (40.9% of the national total), where 97.9% is disposed of in 
sanitary landfills; the remainder is disposed of in dumpsites. 3 This trend highlights the urgent 
need to improve waste management and reduce its climate impact. 
 
Besides this the section follows the protocol; no other jurisdiction-specific criteria apply. 
 

2.2 Project Definition 
Emission reductions associated with the displacement of fossil-fuel or other GHG-intensive 
energy sources are eligible for crediting for projects in Chile that meet the performance standard 
test for this activity.  

3 Eligibility Rules 
3.1 Location 
Under this module, projects located at landfill operations in Chile are eligible to register with the 
Reserve. 

 
1 https://wedocs.unep.org/rest/api/core/bitstreams/0fcb0daf-8769-4778-8b75-79e251401472/content  
2 5th Biennial Update Report to the United Nations Framework Convention on Climate Change. Available 
at: https://climate-laws.org/documents/5to-informe-bienal-de-actualizacion-ante-la-convencion-marco-de-
las-naciones-unidas-sobre-cambio-climatico_40fc?id=chile-biennial-update-report-bur5_a86d 
3 Final disposal of solid waste. Sanitary landfills, dumps, and garbage sites. Parliamentary technical advisory. Library 
of the National Congress of Chile. March 2023. Available at: 
https://obtienearchivo.bcn.cl/obtienearchivo?id=repositorio/10221/34063/1/BCN_Disposicion_final_de_residuos_solid
os_Chile_2023._FINAL.pdf 

https://obtienearchivo.bcn.cl/obtienearchivo?id=repositorio/10221/34063/1/BCN_Disposicion_final_de_residuos_solidos_Chile_2023._FINAL.pdf
https://obtienearchivo.bcn.cl/obtienearchivo?id=repositorio/10221/34063/1/BCN_Disposicion_final_de_residuos_solidos_Chile_2023._FINAL.pdf
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3.2 Additionality 

3.4.1 The Performance Standard Test 
Projects pass the Performance Standard Test by meeting a performance threshold, i.e., a 
standard of performance applicable to all landfill gas projects, established by the Protocol; 
additionally, projects that are generating energy from landfill gas must meet  
 
Projects in Chile must pass the Performance Standard Test (a practice threshold) employed by 
the Protocol (see Section 3.4.1 of the Protocol)4 . Additionally, am operating capacity threshold 
and investment analysis are included for landfill gas-to-energy (LFGE) projects. A LFGE project 
passes the Performance Standard Test if it satisfies all of the following criteria: 
 

(A) Practice threshold. The project must meet the practice threshold in the Landfill Protocol 
(see Section 3.4.1 of the Protocol) 
 

(B) Operating capacity threshold. The operating capacity threshold must be less than 10 
MWe for all landfill gas-to-electricity projects. This threshold does not apply to projects 
with LFG-to-heat or LFG-to-natural gas systems. Projects generating electricity that 
exceed this threshold are not considered additional5. Projects below the threshold may 
qualify as additional if financial additionality of the electricity generation is demonstrated 
through an investment analysis. 
 

(C) Investment analysis. This analysis shall demonstrate whether the Project is financially 
viable in the absence of carbon credit revenues and whether the anticipated carbon 
credit revenues constituted a material consideration in the decision to implement the 
Project. Although certain LFG-to-energy projects may generate non-carbon revenues, 
the Project Developer shall demonstrate that the Project’s implementation was not solely 
driven by these revenue streams. The Reserve’s Landfill Investment Analysis Tool must 
be used to perform an investment comparison assessment with and without the project 
scenario, thereby assessing whether carbon revenue is required for the project to be 
implemented. Project must have a negative net present value (NPV) without carbon 
credit revenue to meet this criteria. 

 

3.4.2 The Legal Requirement Test 
Section 3.4.2 of the Landfill Protocol establishes the legal requirements test and the minimum 
threshold for establishing additionality. As of the Effective Date of this module, the Reserve 
could identify no existing federal, state, or local regulations that obligate landfill projects in Chile 
ton control methane emissions that requires destruction of methane.  
 

4 The GHG Assessment Boundary 
For LFGE projects that choose to report emission reductions from the displacement of fossil fuel 
use, the following GHG sources, sinks, and reservoirs (SSRs) are included in the GHG 
Assessment Boundary.  
 

 
4 A summary of the performance standard test analysis for Chile is provided in Appendix A.  
5Landfill gas-to-electricity projects above 10 MWe remain under assessment and are not considered additional under 
this Protocol. 
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Table 4.1. Summary of Identified Sources, Sinks, and Reservoirs 

SSR Source Gas 
Relevant to 
Baseline (B) 
or Project (P)  

 

Included/ 
Excluded 

Justification/Explanation  
 

12 

Use of 
Generated 
Thermal 
Energy 

CO2 B, P Included/ 
Excluded 

Landfill projects may result in 
displacement of GHG emissions from 
use of LFG-generated thermal energy 

13 
Use of 
Generated 
Electricity 

CO2 B, P Included/ 
Excluded 

Landfill projects may result in 
displacement of GHG emissions from 
use of LFG-generated electricity 

14 

Use of 
Thermal 
Energy or 
Power from 
Pipeline 
Delivered NG 

CO2 B, P Included/ 
Excluded 

Landfill projects may result in 
displacement of GHG emissions from 
use of LFG delivered through pipeline 
or other end uses 

 

5 Quantifying GHG Emission Reductions  
5.1 Quantifying Baseline Emissions from Methane Destruction 
Equation 5.6. Calculating Baseline Emissions 
 
Soil Oxidation Factor (OX) 
The factor for the oxidation of methane by soil bacteria in landfill cover is highly site-specific 
because it is dependent on many characteristics such as soil type, moisture content, 
compacting of waste, oxygen availability and methane flux. In Chile, landfill management 
practices and conditions do not indicate that cover soils are optimized for significant methane 
oxidation. Regulations require a relatively thin, compacted daily cover intended primarily for 
sanitary and operational purposes6. Dry climatic conditions in Chile reduce cover-soil moisture 
and suppress methanotrophic activity. Additionally, compaction, a practice to compress waste 
so it takes up less volume, is a common practice in Chile, which results in a reduction of oxygen 
which is needed for methane oxidation. Landfills also have higher methane flux through the 
cover due to the significant amount of organic waste (58%)7 which further reduces the fraction 
of methane oxidized.8 These conditions suggest that actual oxidation at some Chilean landfill 
surfaces may be below 10%. For conservativeness, an oxidation factor of 0.10 is applied for 
projects without pre-project collection or destruction, consistent with Chile’s National 
Greenhouse Gas Inventory for 1990–2022 and sector-expert judgment regarding the oxidizing 
layer at Chilean sanitary landfills, and IPCC guidelines9  
 

 
6 Regulation on Basic Sanitary and Safety Conditions in Landfills, Supreme Decree No. 189/200 
7 National Organic Waste Strategy, Chile 2040. https://economiacircular.mma.gob.cl/wp-
content/uploads/2022/03/Estrategia-Nacional-Residuos-Organicos-Ingles.pdf 
8 United Nations Environment Programme (UNEP). (2026). Satellites spot the biggest methane leaks. But 
who is taking action? International Methane Emissions Observatory (IMEO). Available at: 
https://www.unep.org/technical-highlight/satellites-spot-biggest-methane-leaks-who-taking-action  
9 Intergovernmental Panel on Climate Change (IPCC), 2019 Refinement to the 2006 IPCC Guidelines for 
National Greenhouse Gas Inventories, 

https://www.unep.org/technical-highlight/satellites-spot-biggest-methane-leaks-who-taking-action
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For landfills with soil cover that have pre-project landfill gas collection and/or destruction, an 
oxidation factor of 0.384 is applied. Collection reduces the methane flux reaching the landfill 
cover, which increases the fraction of the remaining methane that can be oxidized. The higher 
factor is consistent with the conservative approach used under the UNFCCC PACM. 
Accordingly, the distinction between 0.10 and 0.384 reflects the effect of pre-project gas 
collection on the methane flux reaching the cover and the resulting potential for methane 
oxidation. 
 
The soil oxidation factor (OX) for Equation 5.6 shall be calculated as follows: 
 
Table 5.1. Soil Oxidation Factor 
Type of 
Cover 

Pre-project collection and/or 
destruction OX 

Synthetic 
Yes 0 

No 0 

Soil Yes 0.384 
No .10 

No Cover Yes .10 

No 0 
 
Discount Factor 
In Equation 5.6 for the calculation of baseline emissions, LRTDisc is defined as the discount 
factor applied to account for regulatory requirements. For projects located in Chile, this factor is 
set at 5% (LRTDisc = 0.05) to reflect the minimum volume of landfill gas that must be managed to 
ensure safety conditions pursuant to Supreme Decree No. 189/2005. 
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Appendix A : Summary of Performance Standard 
Development 

The purpose of a performance standard is to establish a threshold that is significantly better 
than average GHG production for a specified service, which, if met or exceeded by a project 
developer, satisfies the criterion of “additionality.” The Reserve’s protocol focuses on the 
capture and combustion of methane from landfills located in Chile.  
 
The analysis to establish the performance standard evaluated Chile-specific data on waste 
management practices. Ultimately, it recommended a practice-change threshold that focuses on 
the baseline scenario and changes made in the project scenario. The summary of the 
performance standard analysis includes the following sections: 
 
 Waste management practices in Chile; 
 Participation in the carbon market; and 
 Recommendation for a performance standard 

A.1 Waste management Practices in Chile 
In Chile, there are 103 final disposal sites for Municipal Solid Waste and Similar Waste (MSW), 
of which 34 are sanitary landfills, 8 are manual landfills, 36 are dumps, and 25 are open-air 
waste sites. Dumps and open-air waste sites are disposal methods that lack the comprehensive 
management and treatment provided by sanitary landfills. Furthermore, the existence of nearly 
61 dumps and open-air waste sites throughout the country results in negative environmental, 
social, and health risks. However, it is important to note that, although the number of sanitary 
landfills is lower than that of dumps and open-air waste sites as show in Table A.1, the 
percentage of waste reaching environmentally and sanitary-appropriate disposal sites is much 
higher, reaching 84%10 of the MSW generated in the country. Table B.1 shows the distribution 
of the final disposal management in Chile. 
 
Table A.1. Percentage of Each Type of Final Disposal Site in Chile (2023) 

Open-Air Dump Site Dumps Landfill Manual Landfill11 
24.5% 35% 33% 9% 

 
Source: Diagnostic report and national registry of household solid waste in 2024 
 
Table A.2. Existing Landfills in Chile, By Region (2023). 

Province Landfill* Municipal solid waste and similar waste 
(MSW&S) in tons 

Antofagasta 4 424.058 
Arica y 

Parinacota 1 172 

Atacama 4 123.619 
Aysén 5 42.639 
Biobío 3 709.700 

 
10 “Report: Assessment and National Census of Household Solid Waste—National Summary,” prepared by the 
Undersecretariat for Regional and Administrative Development (SUBDERE), 2024. 
https://proactiva.subdere.gov.cl/handle/123456789/635  
11 Manual Landfill: a small-scale waste disposal site for small rural towns or remote communities where trash 
compaction, spreading, and daily soil covering are done mostly by human labor with basic hand tools instead of 
heavy machinery. 
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Coquimbo 1 238.639 
La Araucanía 1 25.812 

Los Lagos 2 173.658 
Los Ríos - - 

Magallanes - - 
Maule 4 528.805 

Metropolitana 3 3.388.652 
Ñuble 1 312.120 

O'Higgins 2 335.534 
Tarapacá - - 

Valparaíso 3 736.398 
Total municipal 
waste disposed 

of in landfills 
(metric tons) 

34 7.039.806 

 
*The disposal site is considered to be a landfill if the gases and leachate generated are properly managed and 
regular compaction and covering (preferably on a daily basis) is performed.   
**Information obtained from landfill managers or official websites, based on records from the disposal site.  
***Considers 1.20 kg/person*day of municipal solid waste generation and 23.000.432 habitants   
 

A.2 Participation in the Carbon Market 
It is important to note that while 16 identified landfills in Chile have installed methane destruction 
devices or planned to install a methane destruction device, these were activities incentivized by 
projected carbon market financing.  
 
In Chile, between 2003 and 2022, according to data from the Fifth Biennial Update Report 
(BUR4), 16 landfill gas projects were either in the validation stage or registered with the Board 
of the Clean Development Mechanism (CDM), contributing a total of 19 MW of installed capacity 
to the country. Of these, the Santa Marta Landfill remains active under some form of certification 
registry, while the others ceased to be accredited following the decline of the CDM program. 
Table B.3 provides the details of the landfill projects that were either accredited or in the 
validation phase under the CDM. 
 
Table A.3. Landfills in Chile Listed with the CDM 

Province CDM 
Project Nº 

CDM 
Project ID Project Name 

Antofagasta 0 — — 

Arica y Parinacota 0 — — 

Atacama 1 143512 Regional landfill projects in Chile — includes Viñita 
Azul (Copiapó) among the regional landfill activities 

Aysén 0 — — 

Biobío 4 0096; 0097; 
1219;6363 

Copiulemu landfill gas project; Cosmito landfill gas 
project; Coronel landfill gas capture 

project;Bionersis LFG Project Chile 4 (Los Angeles) 

Coquimbo 1 2512 El Panul – EcoMethane Landfill Gas Project 

 
12 Project 1435 is a bundled/regional CDM project covering several landfill sites in different regions. 
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La Araucanía 0 — — 

Los Lagos 1 1911 El Empalme Landfill Gas Recovery Project 

Los Ríos 0 — — 

Magallanes 1 1435 Regional landfill projects in Chile — includes Leña 
Dura 

Maule 1 7375 El Retamo Landfill Gas Utilization Project 

Metropolitana 3 0254; 0799; 
0822 

Lepanto Landfill Gas Management Project; Santa 
Marta Landfill Gas (LFG) Capture Project; Loma 

Los Colorados Landfill Gas Project 

Ñuble 1 3734 Fundo Las Cruces Landfill Gas Recovery Project 

O'Higgins 1 1435 Regional landfill projects in Chile — includes former 
Rancagua municipal landfill 

Tarapacá 0 — — 

Valparaíso 2 0170; 2028 

El Molle – Landfill gas (LFG) capture project; 
Methane capture and destruction on La Hormiga 

landfill in San Felipe and El Belloto landfill in 
Quilpué Bundle CDM project 

TOTAL 16   
 
Source: Clean Development Mechanism, accessed September 2025. https://cdm.unfccc.int/Projects/projsearch.html 
 

A.3 Renewable Energy Market in Chile 
Although, Chile has as an established renewable energy market with 68% of its power capacity 
coming from renewable energy sources, this is primarily from solar and wind; biogas does not 
represent a predominant source of energy.13 This indicates that the availability of a renewable 
energy market does not by itself result in implementation of landfill gas to energy projects. 
Nonetheless, because there are potential revenues associated with the sale and use of energy, 
these must be considered when evaluating the additionality of landfill gas to energy projects. 
The financial feasibility of projects is dependent on factors scale, capital and operating costs, 
energy prices, and sources of other revenue. LFGE projects must conduct the Reserve’s 
investment analysis to determine additionality. A project must have a negative net present value 
(NPV) without carbon credit revenue to pass the Performance Standard Test, demonstrating 
that the project is not financially viable in the absence of carbon finance. 

A.4 Recommendation for Performance Standard 
Of the 103 disposal sites for MSW, 34 are landfills; the remaining sites lack comprehensive 
management and treatment facilities, resulting in negative environmental impacts. Moreover, of 
the 34 landfills, 16 identified sites previously installed or planned to install methane destruction 
devices with carbon market financing serving as an important driver of these investments. 
Accordingly, while carbon markets have been and continue to be a key driver for incentivizing 
emissions reductions in the waste sector in Chile, methane capture or destruction is not 
common practice for the majority of landfills or for the management of MSW more broadly in 
Chile. This demonstrates that the implementation of gas collection and destruction systems 

 
13 https://www.trade.gov/market-intelligence/chile-energy 
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represents a meaningful change from prevailing practice. The recommended performance 
standard is thus a change in practice between the baseline and project scenario. 
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Appendix B Regulatory Framework Review 

B.1 National Laws and Regulation 
In Chile, the regulation of landfills and solid waste management is primarily governed by 
national laws and supreme decrees that establish technical and environmental standards. 
Below is a summary of the national laws and regulations related to landfills in Chile. 
 

• Law No. 18,695 (Constitutional Organic Law of Municipalities,1988) 
This law establishes and limits the functions and powers of municipalities. Article 3 
states that municipalities have the exclusive responsibility for the cleaning and 
beautification of the commune, including oversight of garbage collection services. 
 

• Law No. 21,455 (Climate Change Framework Law, 2022) 
This law establishes a legal framework to address the challenges posed by climate 
change, with the objective of achieving and maintaining greenhouse gas emission 
neutrality by 2050. It also defines instruments and management responsibilities at the 
national, regional, and local levels. 

 
• DFL 725 Health Code 

This law sets forth the regulations to promote, protect, and restore public health in Chile. 
It regulates, among other things, waste and garbage management. In particular, the 
Decree establishes that a Regulation will define safety conditions related to the 
accumulation and final disposal of garbage and waste (Article 78), and it assigns the 
National Health Service the responsibility to authorize and oversee any site intended for 
these purposes (Article 80). 
 

• Law No. 19.300 (General Environmental Framework Law, 1994) 
This law provides the principal environmental framework in Chile, which enshrines the 
population’s right to live in an environment free of pollution and regulates instruments 
such as the Environmental Impact Assessment (EIA). It establishes that any project that 
may cause environmental impact (including landfills) must go through the Environmental 
Impact Assessment process and obtain approval through an Environmental Qualification 
Resolution (RCA for its acronym in Spanish) before it can be built or operated. This 
ensures that measures are implemented to mitigate environmental effects such as soil 
and water contamination. 
 

• Supreme Decree No. 40/2012 (Regulations of the Environmental Impact Assessment 
System - SEIA) 
Establishes the procedures and requirements of the Environmental Impact Assessment 
System (SEIA for its acronym in Spanish), mandatory for projects that may cause 
significant environmental impacts, such as landfills. Projects must be submitted to SEIA 
to evaluate their potential environmental impacts. This process includes citizen 
participation and public consultation, allowing nearby communities to express concerns 
and opinions about the project. Any new landfill or significant expansion must undergo 
assessment, including mitigation, compensation, or environmental restoration measures. 

 
• Supreme Decree No. 189/2005 (Regulation on Basic Sanitary and Safety Conditions in 

Landfills) 
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This is the specific technical regulation governing the design, construction, operation, 
closure, and post-closure of landfills issued by de Ministry of Health. Key provisions 
include: 
Biogas 

o Article 16.  landfills must have a biogas management system designed based on 
a projection of the amount of biogas that will be generated. This system must 
ensure safety conditions both inside and around the landfill, covering the 
construction and operational aspects of the final disposal site14. Notwithstanding 
the foregoing provisions of this article, landfills with a total height of less than six 
meters shall not be required to implement a biogas management system. 

o Article 49. Any landfill requiring a biogas management system must implement a 
Biogas Monitoring Plan. This plan must include the identification of monitoring 
points and frequency, taking into account aspects such as climatic conditions; 
physical conditions of the facility; and others. 
  

• Supreme Decree No. 148/2003 (Sanitary Regulation on the Management of Hazardous 
Waste) 
Regulates the disposal of hazardous waste, some of which may be treated in specialized 
landfills. While it does not directly govern common landfills, it establishes standards for 
the proper segregation and treatment of hazardous waste, separate from municipal solid 
waste. 
 

• Decree No1 (Approves the Regulation of the Emissions and Pollutant Transfer Registry, 
2013) 
The Emissions and Pollutant Transfer Registry (RETC) is a public database intended to 
capture, collect, systematize, preserve, analyze, and disseminate information on 26 
emissions, wastes, and pollutant transfers that are potentially harmful to health and the 
environment (Ministry of the Environment, 2013). Related to this, there is the National 
Waste Declaration System (SINADER), a web platform that allows waste generators, 
recipients, and managers to comply with the obligations established in the RETC 
Regulation. 
 

B.2 Regional Laws and Provincial Regulations 
Although there is currently no specific regional regulation for landfill projects in Chile, landfills for 
the disposal of municipal solid waste and similar materials must undergo the Environmental 
Assessment System (SEA for its acronym in Spanish), submitting either an Environmental 
Impact Study (EIA) or an Environmental Impact Declaration (DIA for its acronym in Spanish). 
Subsequently, to operate, the landfill must obtain the corresponding sectoral permits issued by 
the Regional Ministerial Health Secretariat (SEREMI of Health) of the region where the landfill 
will be located. 
 
Among the functions and obligations of the SEREMI of Health and SEREMI of Environment in 
each Chilean region include, but are not limited to issuing complementary regulations adapted 
to local conditions; monitoring compliance with national standards; collaborating in 
environmental and public health management; and providing opinions on draft laws or Supreme 
Decrees affecting the region’s environmental quality, among others. 

 
14  The Decree No. 189/2005 does not require the installation of biogas collection or destruction systems, 
nor does it establish the minimum amount of gas that must be captured and burned, or the specific 
technologies to be used 
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The SEREMI of Health and SEREMI of Environment have also published guidelines and plans, 
such as the Guide for the Control and Prevention of Industrial Pollution, 2000, which addresses 
environmental impacts caused by waste generated by electroplating industries. 

 
In addition, there are mandatory planning instruments for each region that establish targets for 
reduction, recovery, and safe final disposal. These are the Regional Solid Waste Management 
Plans (PRGRS). 

 
B.3 Regulations on Occupational Health, Hygiene, and Safety in 

Chile 
• Supreme Decree No. 594/1999 (Regulations on Basic Sanitary and Environmental 

Conditions in Workplaces) 
Regulates sanitary and environmental conditions in workplaces, including landfills. It 
establishes protection measures for workers exposed to solid waste and hazardous 
materials. Ensures safe and adequate conditions for landfill workers, protecting them 
from risks associated with waste handling and exposure to gases and other byproducts 
of decomposition. 

 
• Decree No 119 (Approves the Safety Regulation for Biogas Plants and Introduces 

Amendments to the Gas Installers Regulation, 2017) 
This regulation establishes minimum safety requirements for the design, construction, 
operation, maintenance, inspection, and decommissioning of biogas plants. The 
regulation applies to activities such as the production, storage, use, or consumption of 
biogas, as well as related activities. Operators of medium and large facilities must 
maintain records of biogas quality and production, including quarterly samples and 
monthly records. These regulations aim to ensure safety and efficiency in the 
generation, capture, and use of biogas in the country. 
 

 
Projects generating electricity that exceed this threshold are not considered additional15. 
Projects below the threshold may qualify as additional if financial additionality of the electricity 
generation is demonstrated through an investment analysis. 

 
15Landfill gas-to-electricity projects above 10 MWe remain under assessment and are not considered additional under 
this Protocol. 
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Appendix C Emission Factor Tables for Chile  
 
Table C.1. Fossil Fuels Lower Calorific Values 

Fuel Net calorific value 

Solid fuels Kcal/kg GJ/metric ton 
National coal 7000 29.29 
Imported coal 8100 33.89 
Mineral Coal 7000 29.29 

Liquid fuels a  Kcal/kg GJ/litre 
Crude oil national 10.963 0.03781 
Crude oil imported 10.860 0.03884 
Gasoline 11.200 0.03420 
Gasoline aviation 11.400 0.03338 
Kerosene 11.100 0.03761 
Kerosene aviation 11.400 0.03761 
Diesel Oil 10.500 0.03830 
Liquefied petroleum gas (LPG) 12.100 0.02784 
Naphtha 11.500 0.03831 
Gaseous fuels    
Natural gas 9.341  

a 1 barrel = 158.9873 liters 
Source: National Energy Balance (2020). Available at: 
https://energia.gob.cl/sites/default/files/documentos/2022_informe_anual_bne_2020.pdf 
*  1 Kcal = 0,004184GJ 
 

 

https://energia.gob.cl/sites/default/files/documentos/2022_informe_anual_bne_2020.pdf
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