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While aspects of the Villa 20 process have been previously
documented (e.g., UN Habitat, 2024; Hardoy et al., 2022; Kibii
et al., 2025, and other publications), this case study provides
updated data, new analysis and additional insights based on
recent interventions and community studies conducted in
2024-2025. It offers a fresh perspective on co-creating data
and knowledge for climate justice in informal settlements,
highlighting lessons and results not previously published.

Introduction. Heatwaves and chronic heat are escalating
climate emergencies, with disproportionately severe impacts
on those living in informal settlements. Urban inequality
manifests in the form of climate injustices, where already
vulnerable populations experience heightened exposure to
extreme temperatures, and the absence of green areas. Villa 20,
an informal settlement in Buenos Aires, Argentina, is home to
nearly 30,000 people, many of which live in conditions marked
by inadequate housing, overcrowding, poor ventilation and
insulation, and lack of critical infrastructure such as water,
sanitation, and green spaces. In 2019, a study by the City’s
Environmental Agency (APRA) measured the temperature
differences between shaded and non-shaded areas in Villa 20.
It found that areas without shade were significantly hotter—by
several degrees—than those with trees and other greenery.

Heat stress has become an omnipresent reality for these
communities, yet it remains a “silent risk” in the daily lives of
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Villa 20’s families, with insufficient data or knowledge about
its unequal impact across population groups and household
conditions. The role of nature-based solutions (NbS) and their
viability in informal settings is largely unexamined, despite
their potential to address urban heat.

Standard heat and thermal comfortindices, developed primarily
for formal urban environments, often fail to capture the complex
microclimates and social vulnerabilities present in informal
settlements like Villa 20, which limits the effectiveness of early
warning systems and risk communication. Our community-
driven data collection and visualization efforts aim to bridge
this gap by providing locally relevant, accessible information
that can inform tailored heat risk management strategies and
support effective early warnings adapted to the community’s
needs.

Brief History of City Climate Action(s). Villa 20 has been
undergoing a participatory in situ upgrading process since 2016.
Initially, climate resilience was not considered in the design
and construction of housing, infrastructure, public services,
and open spaces. However, in 2021, a climate action approach
centered on climate justice was integrated, with support from
the Transformative Urban Coalitions (TUC) project. TUC
has focused on strengthening the coalition of actors involved
in the re-urbanization process and generating participatory
solutions for urgent development needs alongside climate
change adaptation and mitigation measures. This coalition
has co-created and implemented NbS initiatives, awareness-
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Figure 1: View of Villa 20. Source: Instituto de la Vivienda,
Ciudad de Buenos Aires, 2019.



Figure 2: Example of intervation. Pergolas in Plaza de las Risas, before and after the intervention. Source:
IIED-AL (photographs by Gabriel La Valle, 2021 and Daniel Kozak, 2025

raising activities, and data generation, demonstrating how
climate action can be integrated into ongoing re-urbanization
processes without compromising development goals.

One of the main challenges was creating space for NbS in a
densely populated neighborhood with limited and contested
open areas. Solutions had to be adaptable and based on
community consensus. Where possible, new trees were
planted. When space was insufficient, vegetated pergolas were
used; when unfeasible, vertical gardens were built. Across all
cases, absorbent and semi-permeable surfaces were added, and
herbaceous plants and grasses were introduced in open ground,
planters, or rain gardens. Since the TUC project began, six pilot
NbS interventions of varying scale and complexity have been
completed. These efforts have added 211 trees, 358 climbing
plants, 2,708 shrubs and herbaceous plants, and revitalized
2,285 m? of green space. TUC has also scaled to the city of
Rosario. Inspired by exchange sessions with Villa 20 in late
2023, the approach, tools and solutions developed in Villa 20
were adapted and brought to a new context, Barrio Moreno.
The intervention introduced permeable surfaces, planters,
native vegetation, vertical structures, eaves and pergolas
to support vines and provide shade in alleyways, adding
approximately 780 plants and 332 m2 of permeable soil within
pedestrian alleys, alongside tree planting around the block. The
initiative also involved the installation of sensors, a stronger
collaboration between municipal government areas, a system
of green caregivers, replication in other neighborhoods, and
inclusion of this line of work in city budget allocation.

A community perception study conducted in January 2024
evaluated the impact of NbS interventions, with overwhelmingly
positive responses (IIED América Latina, 2024). Comparing
two improved passageways with two similar ones lacking
vegetation, 70-80% of respondents noted better space quality
(cooler air, improved views) and enhanced social interaction
(shared play areas, family engagement). In terms of thermal
comfort, intervened passageways were considered pleasant,
with shade and a cooler microclimate. Parents also gave strong
feedback on the schoolyard project—79% rated it very good—
highlighting increased contact with nature and shaded areas

that allow children to use the playground in summer and enjoy
more space to play and gather. This case demonstrates how local
actors—community leaders, residents, and city officials—can
effectively collaborate for climate resilience. All interventions
reflected local responses to everyday challenges, social exclusion,
inequality, and the unequal effects of climate change in informal
urban areas.

Analysis, Evaluation, and Implementation. Access to
knowledge, new information, and capacity building has been
essential to planning and implementing climate action in Villa
20. A participatory approach brought together scientific expertise,
city agencies, technical partners, and residents’ lived knowledge.
Regular workshops and co-design sessions used tools like
descriptive cards, maps, collages, and photomontages to ensure
solutions reflected climatic and spatial data as well as community
needs. This process bridged top-down policy and grassroots action,
making interventions both technically sound and locally relevant.

Discussing the integration of climate action into the re-urbanization
process highlighted the need for robust data. To better understand
extreme heat impacts, 10 sensors were installed to monitor
temperature and humidity across Villa 20. The data is accessible via
a QR code that is shared widely through posters, bookmarks, word-
of-mouth, and social media in and beyond the neighborhood. Using
Power BI, the data is visualized and analyzed to raise awareness
and demonstrate the role of NbS in mitigating heat. Complementary
studies measured ground temperatures on different surfaces, such as
playgrounds, expanding the evidence on how urban design affects
thermal comfort. Two years of monitoring show that most sites in
Villa 20 experienced a greater and more persistent heat burden than
the Buenos Aires Central Observatory (OCBA), the city’s official
reference meteorological station: average summer temperatures
were typically 0.5-0.6°C higher, while the hottest sites recorded
extreme maxima 2-4°C above OCBA, reaching 41.5°C during
heatwaves compared with 37.5-38.5°C at the reference station.
These differences translated into substantially greater exposure
to extreme heat, with the most affected sites accumulating more
than twice as many extreme-heat hours as OCBA; by contrast, the
greenest monitoring site was consistently cooler and less exposed,
underscoring the role of vegetation as a local thermal buffer.
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Figure 3: Climate action interventions led under the IKI-TUC project in Villa 20. Source: Transformative Urban Coali-
tions (TUC). Urban Lab Profile No. 6. Barrio 20, Buenos Aires, Argentina. Bonn: United Nations University Institute for

Environment and Human Security (UNU-EHS)

In 2024, TUC researchers conducted preliminary studies
comparing indoor temperatures in homes near streets with
and without vegetation. Vegetated areas featured vines, trees,
shrubs, and grassy, absorbent soil, while non-vegetated areas
lacked shade or natural cover. Electricity use in homes with air
conditioning was also measured. Early findings indicate that
vegetation effectively improves indoor thermal comfort and
reduces household energy use. Further research is ongoing to
assess the contribution of new vegetation in Villa 20 to CO2
removal from the atmosphere and promotes energy savings.
The long-term goal is to support progress toward net-zero
carbon targets, with a particular focus on the unique challenges
and opportunities present in informal settlements.

Beyond the physical improvements, the project also produced
a manual for climate adaptation (IIED-America Latina, 2025),
a practical guide for self-builders, showing how to climate-
proof their homes. This manual is not just for Villa 20—it is a
resource that can be used by other communities facing similar
challenges, helping them adapt to heat and climate change
while maximizing local resources.

The Villa 20 case study is aligned with the Buenos Aires’
Climate Action Plan 2050 which sets ambitious targets, namely
ensuring every resident is within 400 meters of green space
by 2025, halving emissions by 2030, and achieving carbon
neutrality by 2050. Among other things, the plan emphasizes
expanding green infrastructure and integrating NbS to reduce
the urban heat island effect and improve resilience—goals
directly reflected in the NbS interventions in Villa 20. Villa 20’s
focus on community-driven data collection further supports
the city’s pillars of inclusion and preparedness. These efforts
also address the Climate Action Plan’s mandate to integrate

all neighborhoods—especially vulnerable and informal ones—
into citywide climate strategies, ensuring that climate resilience
and mitigation are not limited to formal urban areas. Overall,
the participatory and evidence-based work in Villa 20 provides a
model for how local actions in informal settlements can contribute
to climate objectives, demonstrating the importance of integrating
marginalized communities into broader climate agendas.

Concluding Thoughts and Future Implementation. The
experiences and solutions developed in Villa 20 offer valuable
insights for other informal settlements, especially in regions
facing urban heat, inadequate infrastructure, and climate
adaptation challenges. This case shows how integrating NbS
into re-urbanization processes can support global efforts to scale
up climate resilience. By co-producing data and knowledge and
jointly implementing projects, communities can lead meaningful
transformations.

Equitable access to data and knowledge strengthens local
participation, informed decision-making, and the exchange of best
practices. It also helps simplify complex environmental and social
problems into manageable tasks, enabling solutions that match
local resources and capabilities. Emphasizing low-cost, locally
available solutions makes this approach scalable and adaptable
to different urban settings, reducing climate vulnerability and
promoting resilience.

A key strength of the Villa 20 project has been the active
involvement of community leaders, residents, and local officials.
This inclusive, bottom-up approach has ensured that interventions
meet local needs and foster community ownership. The data-driven
methodology has also empowered residents to advocate for future
improvements and even lead by example, helping to sustain and
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institutionalize climate adaptation efforts.

Co-creating data and knowledge has also highlighted the
unequal exposure to extreme heat and framed the discussion
around climate justice. It shows that informal settlements
can and should be central to climate solutions. Villa 20 shows
how a bottom-up, cross-cutting and hands-on approach can
bridge the gap between theory and practice, turning climate
plans into real-world transformation, empowering coalitions
to shape a more equitable and sustainable urban future.
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Additional Data
Population Density: 15,049 people/km?

Gross National Income (GNI): 13,530 USD (Upper-middle
Income)

Gini Coefficient: 42.4

Human Development Index (HDI): 0.865 (Very High)




