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Abstract. The proposed research is based on investigating the circularity of three districts in the city of Lima, the
capital of Peru, located in different areas of the city: East Lima, South Lima, and North Lima. The variables to be ana-
lyzed within circular economy strategies are solid waste management, recycling, innovation, sustainability indicators,
sustainable construction, and environmental education. The results obtained can be used in future studies as well as in
management plans for these districts and other areas of the city.
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1. Introduction

In recent years, the circular economy has been strongly
promoted and supported by various policies in Latin
America and the Caribbean. These policies are neces-
sary to accelerate changes in innovation, supply chains,
and the final disposal of waste (Schroder et al., 2020).

Circular economy is a key pillar of the Sustainable
Development Goals (Atstaja et al., 2025). Furthermore,
circularity is a pathway to sustainable urban develop-
ment (Feleki et al., 2025).

A study conducted in Brazil, specifically in Curitiba,
concludes that the circular economy is a new model for
improving waste management and seeking new oppor-
tunities (da Silva, 2018).

Studies in Europe, for example in Sweden, have con-
cluded that the circular economy is a multidimensional
strategy and is not solely aligned with recycling (Hesh-
mati & Rashidghalam, 2021).

In the case of Canada, the differences between ap-
plying circularity in the public and private sectors are
widely explained, concluding that there is great impor-
tance in education and communication in the manage-
ment of municipalities (Radu & Lux, 2025).

Finally, according to Herrera Jiménez et al. (2022), the
path toward a circular economy requires a major change in
the way people produce and consume, as well as in the way
we do business by applying sustainable development.

This research compares 3 districts of the city of Lima
in Peru and their strategies towards the circular economy,
drawing a parallel on how different areas of the city can

align with sustainability. The reason for choosing these
3 areas of the city is that they are the areas of influence of
the San Ignacio Loyola University in Lima (3 campuses)
and this research has been carried out by a teacher and
a group of Environmental Engineering students from the
mentioned university.

The objective of this research is to understand the
circular economy strategies of these 3 districts in the
areas of influence of the university, and to serve as a
basis study for other research as well as to indicate the
strengths and weaknesses related to circularity and be
an initial baseline for future work plans in the munici-
palities.

2. Materials and methods

2.1. Study area

The districts of La Molina, Independencia, and Pachaca-
mac are located in the city of Lima, the capital of Peru in
South America (as can be observed in Figure 1).

2.2. Data collection

The following variables were analyzed: solid waste man-
agement, recycling, innovation, sustainability indicators,
sustainable construction, and environmental education.
Three districts of the city of Lima were analyzed: La Mo-
lina (East Lima), Pachacamac (South Lima), and Inde-
pendencia (North Lima), for which plans developed by
the municipalities, municipal decrees, as well as inter-
views with municipal officials were used.
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Note: The points represent the reference location of the ana-
lyzed districts.

Figure 1. Study Area: Districts of La Molina, Independencia
and Pachacamac (source: prepared by the authors based on
cartographic data from Google Maps, 2026)

A score from 1 to 5 was given to evaluate each dis-
trict in their circular economy strategy.

3. Results

According to the results shown in Table 1, where a value
is given to each variable analyzed for each district, related
to the review of information and interviews, La Molina re-
ceived the highest score for solid waste management, as well
as for recycling, innovation, and environmental education.

Table 1. Evaluation of Circular Economy Strategy among the
3 districts (source: prepared by the authors, table and scores)

Variable Le} Pachacamac | Independencia
Molina

Solid waste 3 5 )
management

Recycling 3 2 2
Innovation 4 2 3
SusFalnablhty ) 3 3
indicators

Sustalnab}e 1 1 )
construction

Env1rqnmental 4 5 )
education

However, the municipality of Pachacamac has the
highest score for the use of indicators, but the lowest
score for sustainable construction.

The district of Independencia has a good score for
innovation, and while it is not the highest among the
three districts evaluated, it is a leader in the northern
area of Lima.

As can be seen in Figure 2, the district of La Molina
leads the score, however the 3 districts show distinct
characteristics, since this one has a population of higher
socioeconomic level; Pachacamac has more rural areas
and Independencia is an area with great potential for the
development of the city.

Solid waste management

Environmental education Recycling

Sustainable construction Innovation

Sustainability indicators

w2 Molina  =sss=Pachacamac s====Independencia

Figure 2. Comparison and evaluation of the circular economy
strategy among the 3 districts
(source: prepared by the authors)

4. Discussion

The Independencia District has a Circular Economy
Strategy for 2030, which considers waste management,
water management, urban sustainability, environmental
education, policies, and governance. It is also aligned
with the Sustainable Development Goals. Its main
strengths lie in volunteer work, youth engagement, and
the promotion of community gardens. Among its main
challenges are lack of resources and delays in tax pay-
ment. Educational institutions in the area are key part-
ners (Municipalidad de Independencia, 2022).

In the La Molina district, there is a waste recovery
program for both organic and inorganic waste. The pur-
pose of the organic waste is composting, for the mainte-
nance of green areas and local flower shops, and incen-
tives are also provided to the community. With inorganic
waste, work is done with recyclers, raising awareness,
mapping routes, and working with the community and
environmental education, especially with children. In
terms of environmental education, the municipality has
partnered with an international program to work on
waste circularity and adapt the experiences to the local
community.

The municipality of Pachacamac bases its circular-
ity strategy on environmental education, which has a
project called EDDUCA (Municipalidad Distrital de
Pachacamac, 2023), which works with young promot-
ers in environmental education throughout the district.
Additionally, one of the municipality of Pachacamac’s
objectives for 2030 is 100% collection of solid waste and
proper management of liquid effluents (Municipalidad
Distrital de Pachacamac, 2025). Finally, the municipality
of Pachacamac promotes the project “Saberes que crean
futuro” (Knowledge that Creates the Future) by UNES-
CO, which is focused on the circular economy, especially
in the textile sector (UNESCO, 2024).

Recycling is still a challenge, and a similar situation
occurs in Latin America; a study conducted in Brazil in-
dicates that the challenges for implementing a circular
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economy are focused on recycling, waste collection, and
the informal waste collectors (Pincelli et al., 2021).

Based on the results obtained, it can be said that La
Molina is the municipality that comes closest to an ade-
quate circular economy strategy; however, it is necessary
to highlight that the districts have differentiating factors
in their management, location, and resources.

It is important to highlight that the municipality of
Independencia, despite not having the highest score,
does have a management in progress in the northern
area of the city of Lima, and according to the interview
carried out and the information reviewed, considerable
efforts are being made to achieve a circular economy
management.

In the case of the analysis of results from the mu-
nicipality of Pachacamac, it still has low scores in some
constructs; however, it is crucial to consider that it is a
district with a different reality, since it has more exten-
sive rural areas and is located in an area further away
from the metropolitan area. It is possible to draw a paral-
lel with a study on circular economy carried out in Italy,
where they indicate that larger and even more industrial-
ized municipalities tend to adopt the circular economy
more quickly (Ghinoi et al., 2024).

5. Conclusions

Among the three districts evaluated, the one with the
most initiatives related to innovation is La Molina, as it
promotes actions beyond the initiatives at the national
level. According to the information reviewed from the
interview conducted, the municipality of La Molina con-
siders the guidelines of the Ministry of Environment of
Peru related to the circular economy.

It is important to note that, in general, informality
and low tax collection in Peru are a problem in differ-
ent areas, limiting the development of many projects and
areas with needs.

The districts of North Lima and South Lima have
the disadvantage of delayed tax payments, which leads
to a shortage of resources and efficient management to
achieve sustainability in the goal of circularity.

In Pachacamac, we found challenges due to have
fewer urban areas; therefore, there are issues in waste
management and water resources, which also pose dif-
ficulties in planning.

It is relevant to take into account, for more in-depth
studies, the issue of water resources, energy and climate
change in the circular economy strategy, not only at the
municipal and government level but also at the private
level.

Sustainable construction is an aspect that has not
been worked deeply in the evaluated municipalities,
unlike in other parts of the city of Lima. The Pachaca-
mac district has the lowest score in this area, however,
La Molina and Independencia also do not stand out. In
other parts of the city, sustainable construction, with

certifications such as LEED or EDGE, is much more de-
veloped and continues to grow, becoming a trend in the
city. This is a very interesting topic to explore in further
research, especially due to its influence on circularity and
climate change.

A major difficulty is the lack of sustainability indi-
cators to be able to measure continuous improvements
in sustainability in each municipality. A growing trend
in Peru is the number of companies formally reporting
their sustainability strategies; however, it would be a true
innovation to see reports in the public sector, especially
using international indicators such as GRI. It is worth
noting that in the interviews, the experts do mention
aligning municipal strategies with the Sustainable Devel-
opment Goals, because it would provide standardization.

In general, recycling represents a challenge in all the
municipalities evaluated. It is worth noting that recycling
is just one of many circularity strategies, with innovation
and design being key to addressing this challenge and
truly reducing the environmental impact both in these
municipalities and throughout Lima city.

Finally, circularity has many aspects and in the case
of municipalities it represents a challenge due to issues of
management, budget, stakeholder engagement, resourc-
es, among others, so it is considered that there is room
to carry out many research that could be useful both aca-
demically and in the application of the strategies.
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