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ABSTRACT
Environmental problems have been increasing at a disproportionate rate, contributing to global warming, one 
of humanity’s greatest challenges. As stated in the latest report of the Intergovernmental Panel on Climate 
Change ‘climate change is widespread, rapid and intensifying’ and there is certainty that this is a result of 
human activity. In this context, environmental social responsibility is fundamental to prevent, mitigate or 
repair the environmental damage generated by productive activity. This obliges us to take concrete actions 
and thus move from a linear economy approach to a circular economy approach that allows for sustainable 
development, where waste and pollution are eliminated from the design stage and materials are used for 
as long as possible. Chile must implement actions that allow it to meet the commitments obtained in its 
Nationally Determined Contribution of 2020, and move towards sustainable development. The Chilean case 
is interesting to study because it is a highly exposed and fragile country in the face of climate change. The 
purpose of this publication is to highlight the current problem of climate change and the threat it poses to our 
planet, to understand that the circular economy approach as a business model allows for a long-term solution 
to this problem, to understand the consequences of climate change in Chile and to know the current situation 
in terms of strategic planning at the country level in relation to the circular economy.
Keywords: circular economy, climate change, greenhouse gases, recycling, sustainable development.

1 INTRODUCTION
Environmental problems have increased considerably, contributing to global warming by 
1.02°C due to the increase of greenhouse gas (GHG) emissions and their accumulation in the 
atmosphere [1]. Globally, GHGs have increased since the post-industrial period, reaching a 
total of 49.36 billion tonnes in 2016 [2]. Among these gases are mainly carbon dioxide (CO

2
), 

methane (CH
4
) and nitrous oxide (N

2
O), the former being the major contributor to global 

warming because the burning of fossil fuels (oil, coal and gas) causes more heat to be trapped 
in the atmosphere. In July 2021, the ambient concentration of CO

2
 was 416.96 ppm [3, 4] and 

the countries/regions emitting the most CO
2
 are China (30.7%), the United States (13.8%), 

the European Union (7.9%), India (7.1%) and Russia (4.6%) [5]. 
Due to all the environmental problems, the Conferences of the Parties (COP), annual interna-

tional meetings of the United Nations in which the countries of the world meet to discuss envi-
ronmental issues, have been held since 1995 and carried out by the United Nations Framework 
Convention on Climate Change (UNFCCC). Specifically, during the COP No. 21 held in Paris 
in 2015, a historic milestone known as the Paris Agreement was reached, which establishes 
the commitment of countries to ‘keep the average temperature increase well below 2°C above 
pre-industrial levels and to pursue efforts to limit this temperature increase to 1.5°C above 
pre-industrial levels, recognising that they would significantly reduce the risks and impacts 
of climate change’ [6]. Thus, following the signing of this agreement, each country indicates 
voluntary commitments to reduce its GHG emissions through Nationally Determined Contri-
butions (NDCs), which are an instrument for measuring the real contributions of each nation 
in relation to its committed environmental efforts. These must be reviewed and updated every 
5 years in the hope that there will be ever greater ambition in terms of their realisation [7, 8]. 
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In August 2021, the Intergovernmental Panel on Climate Change (IPCC) published its 6th 
report stating that ‘climate change is widespread, rapid and intensifying’ and is certain to be 
a result of human activity [9]. In relation to the Paris Agreement, the report states that ‘unless 
greenhouse gas emissions are reduced immediately, rapidly and on a large scale, limiting 
warming to around 1.5°C or even 2°C will be an unattainable goal’. Experts indicate that we 
are in a climate emergency and that urgent global action is needed, as failure to act could have 
catastrophic and irreparable global consequences [9].

Chile is a country that is highly exposed to and fragile in the face of climate change 
[10,11]. In this context, in December 2020, the Ministry of the Environment launched the 
‘Climate Risk Atlas (ARClim)’, which features maps showing Chile’s risks to climate change 
so that this information can be made available and support decision-making in relation to the 
changes that need to be faced in the country [12]. The effects include increased temperatures, 
droughts, precipitation, coastal erosion and increased heat waves, among others [10,11]. 

The purpose of this study is to highlight the current problem of climate change and the 
threat it poses to both the planet and Chile, to understand that the circular economy approach 
as a business model allows for a long-term solution to this problem, and to learn about the 
current situation in terms of strategic planning at the national level in relation to the circular 
economy. Finally, some examples that have promoted solutions in this line of work are shown. 
This paper is an extension of the work found in Scapini and Berríos [13], where a biblio-
graphic review of the concept of circular economy and the state of progress of the laws in the 
country is carried out. The paper is structured as follows. Section 2 contains a literature review 
on the concept of climate change and the importance of the circular economy as a solution to 
this problem; section 3 presents the methodology; section 4 shows the result of the research 
describing the effects of climate change in Chile and the strategic planning at the country level 
in relation to the circular economy; and finally, section 5 concludes on the subject.

2 LITERATURE REVIEW
Sustainable development is development that ‘meets the needs of the present generation 
without compromising the ability of future generations to meet their own needs’ [14]. This 
definition involves a number of aspects, all of them very important, that must be considered: 
resource scarcity, population growth, clean production and pollution. The growing needs 
and the limited resources that allow us to satisfy these needs allow us to understand that our 
planet has a limited capacity and that we are approaching the destruction of the ecosystem. 
This forces us to rethink an approach that can be sustained in the long term. 

In 1990, David Pearce and Kerry Turner first used the term circular economy when they 
mentioned that materials in an economy flow in a closed loop [15] and since then the concept 
has become increasingly important. In order to accelerate the transition to a circular economy 
model, the Ellen MacArthur Foundation was established in 2010 to promote the concept as 
an alternative to economic growth that reduces environmental impact. It implies a radical 
change in current production and consumption, as the value of products and materials must 
be maintained for as long as possible from the design stage. This concept seeks to decouple 
economic growth and development from the consumption of finite resources [16].

2.1 Climate change and its effects

The IPCC defines climate change as a change in the state of the climate that is due to changes 
in the mean or variability of characteristics and that lasts for an extended period, usually more 
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than ten years [14]. Causes include internal or external natural processes such as volcanic erup-
tions and anthropogenic changes. The Framework Convention on Climate Change (UNFCCC) 
defines it as a change in climate that is due directly or indirectly to human action that alters the 
composition of the atmosphere. Climate change generates a range of negative consequences 
that affect natural ecosystems, socio-economic systems, or human health and well-being [17].

Climate change is making the hydrological cycle more intense, resulting in heat waves, 
droughts, fires, melting ice, sea level rises, and at the same time, higher temperatures lead 
to more evaporation from the oceans into the atmosphere, resulting in increased precipita-
tion (monsoons, typhoons, hurricanes), floods and landslides. These events are increasing in 
frequency in all areas of the world and with them, the impacts on ecosystems, flora, fauna 
and societies [9]. 

3 METHODOLOGY
The methodology used is mainly based on a literature review. Firstly, the current problem of 
global climate change is studied, the challenge it represents for humanity, and the importance 
of the circular economy approach as a business model that allows for a long-term solution to 
this problem. Subsequently, information is compiled on the main effects that climate change 
will have on the economic sectors in Chile in the medium and long term. Subsequently, 
information is collected regarding the current situation of strategic planning at country level 
in relation to the circular economy. Finally, some examples of sustainable initiatives are men-
tioned. The inclusion criteria were articles, in Spanish and English, on the topics indicated in 
the diagram below. On the other hand, all information available on the website of the Minis-
try of the Environment was included, and articles whose text was not available or those that 
were not related to the topic studied were excluded.

4 RESULTS
4.1 Climate change in Chile

In the case of Chile, GHG emissions in the country have increased by 129.4% between 1990 
and 2018 [18]. Although Chile is responsible for only 0.24% of the planet’s GHGs, it is one 
of the countries most vulnerable to the harmful effects of climate change, due to its long 
coastline and the diversity of climates across the country [18].

To determine a country’s vulnerability in relation to the climate crisis, the United Nations 
Framework Convention on Climate Change has set nine criteria, as follows: (1) low-lying 
coastal areas, (2) arid and semi-arid areas, (3) forested areas, (4) territory susceptible to natu-
ral disasters, (5) areas prone to drought and desertification, (6) urban areas with air pollution, 
(7) mountainous ecosystems, (8) low-lying and island countries, (9) landlocked and transit 
countries. In the particular case of Chile, the country meets 7 of the 9 vulnerability criteria, 
while criteria 8 and 9 are not met [19].

This means that the country is more exposed to increases in temperature, droughts, pre-
cipitation, coastal erosion and heat waves, among others. Because of this, and because we are 
also in a global climate emergency, Chile needs to address these effects immediately [11].

Figure 1: Diagram of the literature review.
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Figure 2 shows that the effects of climate change affect the entire country. Precipitation 
will increase only in the southern part of the territory, specifically in the Magallanes region, 
while the rest of the country will see a decrease in precipitation. Temperatures will increase 
throughout the country, with the most affected areas being the north and centre of the country. 
Among the economic impacts, we can see that the northern and central areas will be nega-
tively affected by all economic activities (see purple symbology), while in the extreme south 
of the country there will be positive impacts related to forestry, agriculture and livestock 
activities (see green symbology). Finally, aquaculture and fishing activities throughout the 
territory will have an uncertain impact (see grey symbology). 

4.2 Chile’s strategic planning in the long term

Chile, in its international commitments in relation to environmental issues, signed on to the 
Paris Agreement since 2015 through the NDC in which it establishes reaching carbon neu-
trality by 2050 and sets targets to reduce these emissions progressively over time [20, 21]. 

Figure 2: Climate change in Chile [18].
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Currently, in order to promote a circular economy model, the Circular Economy office of the 
Ministry of Environment is working on two main areas of action. The first is the implementa-
tion of Law No. 20.920, which establishes the framework for Waste Management, Extended 
Producer Responsibility and the Promotion of Recycling (REP Law); while the second seeks 
to stimulate an environment of innovation, a regulatory framework and other instruments [22].

The lines of work and their state of progress are as follows [22]: 

1) The implementation of the REP Law: This law aims to reduce waste generation and 
encourage reuse and recycling, forcing producers of priority products to finance the col-
lection and recycling that their products generate.

2) Circular Economy Roadmap: It is a strategic planning instrument with a long-term vision 
of environmental management, which aims to achieve a regenerative circular economy 
by 2040 with medium (2030) and long-term (2040) goals. This was done through col-
laborative work with different national stakeholders as well as an international advisory 
committee. The targets included in the Roadmap are: ‘more jobs, less waste/person, less 
waste/GDP, more material productivity, more recycling, more municipal recycling and 
more recovery of sites affected by illegal disposal’ [23]. 

3) Recycling Fund: This fund finances municipal and municipal association projects aimed 
at preventing waste generation, promoting separation, reuse and recycling. 

4) Policy for the Inclusion of Grassroots Recyclers: This policy aims to promote the so-
cial, economic and environmental inclusion of grassroots recyclers through proper waste 
management. 

5) Action Plan Against Plastic Pollution: This is one of the biggest challenges worldwide 
and therefore seeks to minimise the consumption of single-use plastics in commerce and 
to create labels for products that provide information to consumers regarding the recy-
clability of containers and packaging. 

6) Organic Waste Management Strategy: Aims to prevent organic waste from being turned 
into rubbish and ending up in sanitary landfills or dumps, causing pollution. 

7) Construction and Demolition Waste (CDW): The purpose is to provide solutions to prob-
lems generated by the construction sector, since it is considered one of the most polluting 
economic activities and one of those that emits the most GHGs globally, and, on the other 
hand, represents 35% of the country’s inert waste (only considering the construction pro-
cess) that often end up in illegal landfills since most regions do not have legal landfills to 
dispose of this type of waste [23, 24]. 

8) Transboundary Movement of Waste: Its purpose is to comply with the Basel Convention 
on the ‘Control of Transboundary Movements of Hazardous Wastes and their Disposal’.

4.3 Some initiatives with a sustainable approach

The REP Law will start to apply from 16 September 2023, where producers will be obliged 
to finance the collection and recovery of waste, packaging and packaging. Some companies 
have already committed to the environment by transforming their products and processes to 
adopt a circular economy approach. Examples include:

4.3.1 AZA, sustainable steels
They have removed thousands of polluting wood-burning stoves, each representing about 
27 kilos of scrap metal, and replaced them with less polluting heaters. The scrap has been 
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transformed into new steel products, such as support towers for wind power plants, which has 
allowed them to apply circular economics to transform polluting material into clean energy 
through the recycling chain [25].

4.3.2 Revaloriza, new life for waste
Revaloriza is the first company in Chile and South America that reuses construction and dem-
olition waste to be recycled and converted into new secondary raw materials. The relevance 
of this company is that it solves an environmental problem related to the fact that waste from 
this sector is usually not properly disposed of in a sanitary landfill, but rather becomes debris 
that ends up in ravines, streets, beaches, or illegal dumps [26].

4.3.3 Recovery and recycling of fishing nets
Fishing nets are very commonly used by the fishing sector. They are made of plastic and 
end up as polluting waste that is not easy to dispose of. That is why Sonapesca generated an 
agreement with the company Bureo who created the programme ‘Net Positive’ where new 
products are generated with recycled materials and donated by fishermen. In this way, the 
oceanic ecosystem is protected and the economy is boosted with the generation of recycled 
products [28].

5 CONCLUSIONS
The indiscriminate consumption of resources worldwide has brought the issue of sustain-
ability into discussion. This, together with pollution and GHG emissions, has contributed to 
global warming, currently one of humanity’s greatest challenges. This forces us to rethink 
an economic model that can be sustained in the long term. This leads us to consider the con-
cept of a circular economy as an alternative to economic growth that reduces environmental 
impact and decouples economic growth and development from the consumption of unlimited 
resources. 

Climate change in Chile is scientifically evidenced and its vulnerability is proven. It is a 
country that is highly exposed and fragile in the face of climate change, which obliges us to 

Figure 3: The circular route of recycled steel: from old stove to renewable energy [25].
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transform all economic sectors and move towards sustainable development. In this sense, 
Chile has established the goal of carbon neutrality by 2050, articulated with the draft Frame-
work Law on Climate Change that is currently being processed in the Senate. 

To promote a circular economy model, legislation has made progress in reducing waste 
generation and promoting reuse and recycling, through the enactment of the REP Law, 
the Roadmap for a Circular Chile 2040, the National Organic Waste Strategy, the fight 
against plastic, and the RCD Roadmap for a Circular Economy in Construction. Among 
the challenges are the development of circularity indicators that allow the country to 
measure the progress of its commitments. Some companies are already committed to 
the environment, transforming their products and processes to adopt a circular economy 
approach.

However, the unexpected arrival of the worldwide Covid-19 pandemic has generated 
many questions regarding the circular economy that would be interesting to study in the 

Figure 4: Revaloriza, new life for waste [27].

Figure 5: Recovery and recycling of fishing nets [28].
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future. The closure of the borders and the long periods of quarantine have led to a short-
age of products, rise in prices, and an increase in home delivery services, among others. 
The long periods of quarantine have reduced the impacts on the environment, however, 
we have seen an increase in the amount of garbage that is generated with the use of safety 
items (such as disposable masks, face shields, chests, sanitization, etc.) and the packaging 
of delivery products, among others. It is unknown whether these changes have allowed 
progress or regression in the implementation of the 2040 Circular Economy Roadmap in 
the country.
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