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                                          Abstract 

 

The increase in human settlements has led to the growth of precarious housing 

without any design involved. Understanding why citizens settle in places with poor 

construction and poor development in urban planning is key to determining and proposing 

a design according to their needs and the environment in which they live. Statistics of the 

people who live in the area on human settlements in Lima’s San Juan de Miraflores district 

demonstrate the lack of access to basic needs and the unsafe materials used. The 

sustainable housing project from Llatas Architecture Studio aims to transform 

developments with the reuse of existing material like corrugated sheets and plywood, and 

adequate construction systems in a sustainable way. These designs consider  the reuse of 

water, natural ventilation and lighting, efficient basic services, and controlled growth in the 

future. The various environmental and economic advantages of scaling up this housing 

model would benefit both the owner and the district toward a more sustainable city. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction  

In Metropolitan Lima, as in many parts of Peru, one of the most alarming 

manifestations of the current urban development process is the appearance of rapid, 

massive expansion of human settlements (Barzola, 2011). 

Human settlements are formed by organized land invasion in the urban peripheries to form cities 

(Sáez, 2015). According to Matos Mar (1958), these spaces are characterized as lands that are 

usually public property occupied by families with low economic opportunities from rural 

areas. The continuous increase in building without planning shows that many of the essential 

basic services in homes, such as drinking water, are not provided. For example, 126 

settlements (91.31%) do not have access to reliable electricity (Rosas, 2018). This generates 

poor urban management and unsafe housing with materials from the same environment. 

Designing a city without planning presents problems that manifest themselves at their 

formation and transcend their execution. These are reflected both on an urban and architectural 

scale. This lack of planning generates an environmental impact that turns them into degraded 

places with poor living conditions (Valdivieso,2017) 

 

 

The main objective of this project is to present the current situation of poor urban 

planning in Lima’s human settlements, which currently account for 60% of the land. 

 

 

 

 

 

 

 

 

 

 

Ilustración 1 Pedro Zamaolla. Leandra Ortega human settlement, Ventanilla. 



These factors influence and make Lima the city of those who, given the housing deficit 

and the lack of adequate housing offers, prefer to opt for this modality in search of the 

longed-for “own home” (ibid.). Additionally, the project will provide solutions to 

implement programs and projects that make the population rethink designing and 

building a sustainable, durable, and safe home. When managing current challenges in 

urban development, a balance must be struck between official planning approaches and 

local needs (Schroeder, 2019). 

The research to be carried out leads us to ask: How do we improve the sustainable housing 

design model proposed by the architecture studio Llatas in the human settlement of San 

Juan de Miraflores? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ilustración 2  ANDINA/Gustavo Sánchez. Human settlement housing model at total 
risk of falling 



Methodology 

 

The first step is to observe the dwellings in human settlements to determine what 

social and constructive aspects affect them. According to the information obtained in the 

National Strategy for the reduction of Urban Poverty worked by the Ministry of 

Development and Social Inclusion (MIDIS) and the latest data from the National Institute 

of Statistics and Informatics (INEI, 2017), where most people living below the poverty 

line are no longer concentrated in rural areas (3.3 million), but in the cities (3.5 million), 

changing the way of understanding poverty in Peru that is now comprised in urban 

environments. According to this, the highest concentrations of urban poverty occurs in 

the districts of: San Juan de Lurigancho, San Juan de Miraflores,Villa María del Triunfo, 

Villa El Salvador and Ventanilla. 

Study Area/Site 

 

 

 

 

 

 

Ilustración 3 and 4 Map of Lima highlighting San Juan de Miraflores, Produced by Carlos 
Guarda Brown. 



The area to be analyzed in this aspect of the investigation is the entire district of San Juan 

de Miraflores, focusing on the areas with the most notorious human settlements that will 

be analyzed due to the design of the houses. 

Case study 

The project carried out by the Llatas architects in Ventanilla human settlement 

is taken as a case study. Ventanilla is one of the city’s poorest areas, where people still 

do not have basic services such as roads, street lighting, and public transport. 

Here, the pieces used for the same house are reinvented-reintegrated, while the other 

unused pieces are used for a new house; the rest is collected through donations from 

other houses. We are in the middle of a circle of sustainability because of something 

seen as a great danger in society (Llatas, 2018). 

Within a challenge, there is a solution: intervene in a precarious home to transform it 

based on the reuse of existing material, the use of adequate construction systems, 

efficient basic services, and controlled growth in the future. Its simplicity, material, and 

constructive coherence go hand in hand with quality architecture, and above all, match 

the dreams of its users. This house is not just one, it is many. It is, for everyone, a symbol  

of sustainable actions (ibid.). 

The first step was to remove and remove all the existing materials, such as the plywood 

roof, which allowed the family to recycle the materials and sell them in parts. This was  

thanks to the previous research carried out on the reclamation yards, which tries to make 

the demolition or dismantling process of a building sustainable, which is highly 

polluting, dismantling it in parts and selling it, so that later all this can belong to another       

building or use. (Bayona, D. 2019). 



 

Illustration 5 Llatas. House in stage 2 of the project. 

In the second stage of the project, it was established to maintain the existing vegetation 

since there is not much in the area and it is all sandy ground which would give the space 

an open-air and more friendly to the environment. 

 

 

 

 

Ilustración 6 Llatas. House in stage 1 of the project. 



The project was developed with partitions that open onto a terrace, facing west, allowing 

fresh air to enter, and two teatinas were designed in the upper part of thehouse, in which 

the hot air would rise by injection. The house would be ventilated during the summer. 

These teatinas are oriented towards the north, allowing diffuse lighting throughout the 

day, saving on electricity costs. (ibid.). The basic services were essential when designing 

it, so a good water and drainage system was implemented, also due to the elevated tank 

placed behind the house. 

The third stage was the donation of equipment, through Fundación Marte, a call for 

donations was made based on a video, in which elements that could help equip the house 

were requested, such as the bed, the kitchen, the pots, chairs, tables, bedspreads, blender, 

among others. The call was a success. In two days, everything necessary for the house 

was achieved, thanks to the donation of only three families (Despite the dozens who wrote  

to donate). This was a considerable saving for the client since the client was managing a 

loan to equip his home before this. 

 

 

 

 

 

 

 

 

 

 

Concluding and observing this project that revolutionized designing, saving material and 

based on the inhabitant’s needs, this project could be the guide to be implemented in the 

district of San Juan de Miraflores. 

 

Ilustration 8 Llatas. House in stage 2 of the project 



Data and Measure 

 

Data was obtained from statistics and publications on human settlements in the district of 

Lima, with a focus on the district of San Juan de Miraflores. Likewise, the district analysis 

shows that the essential basic needs, the community environment, risks, the reasons for 

being in the area, the ownership of the property, and finally, the quality of the material of 

the houses located in these settlements were fundamental to propose strategically 

improving the design. On the other hand, the sustainable house model proposed by the 

Llatas architecture studio was taken as a reference to propose redesigning these human 

settlements at a macro level. For this reason, information obtained from interviews with 

citizens of the area was collected to determine their needs and concerns in the face of a 

proposed change. They were asked if a significant change in the quality of their lives 

would be noticed. 

 
Data 

1. The urban population living in these human settlements and the accessibility to 

basic services 

In the data analysis regarding the accessibility of basic services, starting with access to 

electricity, it is observed that in 4 out of 10 Popular Settlements (44.2%), most homes 

do not have a formal connection to the public energy network or electricity with a home 

meter. The rest of the identified settlements, 55.8%, do have a home meter that implies 

receiving an electricity bill at the end of the month. This is the basic service with greater 

access by the area’s population since the requirements to access it are simpler than those 

of the public water and sewage network. 

91.31% of the 138 settlements do not have formal access to the public water network; 

instead, they are supplied by well or drilling (1.45%), community pylon (13.77%) or by 

tanker (76.09%). According to the interviews, this private service does not always arrive 

when expected. The amounts charged per bucket of water can be quite high and fluctuate 

depending on how much water is still stored by families, for example. 



2. House materials 

Regarding the roofs of the houses, almost in all the 138 Popular Settlements (97.1%), the 

houses have roofs made with corrugated sheets (corrugated galvanized steel sheets with 

zinc coating). This material in summer absorbs a lot of the heat. 7 out of 10 popular 

settlements (70.29%) have houses with wooden walls. Self-construction of houses is 

common since construction is one of the predominant occupations among men living in 

the area. Without proper constructive technical support, these practices are a risk for the 

families living in the area. The predominant material in the floors of the houses of more 

than half of these human settlements (55.8%) is a false floor. This is a thin layer of 

concrete applied on top of the earth to support and distribute the loads that will be applied 

on the house floor. Being a thin layer, it can crack easily. 

 

 

Ilustración 9 Conditions about differents parts of the house 



3. Advantages of sustainable housing in a human settlement 

 

An ecological house is one whose design is based on the use of the area’s natural 

resources, both in the construction phase and in its subsequent use. It is a ‘passive’ 

building that achieves maximum sustainability as a self-sufficient house, noting that a 

zero environmental impact is impossible. 

Peru is a country that continues to grow, not only economically or in terms of 

infrastructure but also in inhabitants. However, there are still millions of Peruvians 

without access to decent housing. For this reason, the proposal for sustainable social 

housing, accompanied by financial support, aims to promote sustainable housing 

construction, friendly to the environment and in cooperation with the community. 

According to the Ministry of Housing, Construction and Sanitation, Peru has a housing 

deficit, generally due to limited access to own housing, the informality of self- 

construction and poor development in urban planning. 

Thanks to Sustainable Social Housing, thousands of families living in deplorable 

conditions could be helped, and at the same time, promote the care of the environment. 

By implementing renewable energy technologies and optimizing resources for energy 

efficiency, saving water and the use of local eco-materials that allow savings in water and 

electricity consumption of the beneficiaries. 

The advantages are as follows: 

 
• It is designed considering the geographical location, orientation, and climatic 

conditions of the place. It has soil, feasibility, environmental impact, and bioclimatic 

studies and is built with materials like wood, that respect the environment. 

• The projects are executed with passive techniques and bioclimatic construction, with 

an efficient thermal envelope, natural ventilation and lighting, and sunlight and solar 

protection. 



• It takes advantage of energy from renewable sources such as solar energy, wind 

energy, and water collection and recycling. 

It is built in a place previously developed or with a view to development, with nearby 

basic services, with communication routes to facilitate transportation, close to health, 

education, and social security infrastructure, and integration into green areas. 

• Architecture based on cooperation is promoted, with the training of beneficiaries in 

the construction and maintenance of houses, with the support of professionals in 

design and construction. 

 

Discussion 

 

The current study finds that understanding urban poverty as a phenomenon that 

affects both the individual, and the territory they inhabit, the segregation of the population 

in the territories is marked. This is mainly due to gaps in access to basic quality housing 

services, which further increases their vulnerability to various risks, even more so if the 

quality of the materials is not safe. (Techos, 2018). Therefore, the precarious materiality 

affects the design of the houses and the safety of the population. Within this challenge, 

intervening o n a precarious home to transform it based on the reuse of existing material, 

the use of adequate construction systems, efficient basic services, and controlled growth 

in the future would be efficient. 

On the other hand, people’s motivation to settle in these areas and their decision is 

essential for good housing planning. 

In almost 8 out of 10 settlements, people mainly decided to live there in because it was the 

only free space they could find. Secondly, in 14.7% of the communities, the low cost of 

land was considered a reason to settle in the settlement regardless of whether it is a risk to 

their life, where access can be difficult, far from job sources, among others. Understanding 

this problem helps designs have a good distribution of the houses by modules, allowing 

multiple families to settle in a good



place. Generating opportunities for both them and the district as it would be organized and 

ensure the well-being of its citizens. 

Carrying out and implementing this housing model at the macro level will bring 

many advantages, from access to basic and quality services to the urban improvement of 

the settlement itself, by having homes in better conditions at a low cost and even more 

with the advantages of sustainability. For the population that lives there, urban financing 

instruments contemplated in current legislation, such as the “special contribution for 

public works,” must be regulated and implemented, allowing the generation of resources 

for the owners who will benefit from it. The point is crucial because it allows the 

municipalities to expand their capacity to generate well-being through public works and 

distribute the costs of same fairly, with the tracks, sidewalks, streets, and areas that are 

vacated or in deterioration could be improved. It would be possible to have a radical 

change in urban design and the district plan. 

An adequeate design  

Analyzing the previous situation in which several families find themselves due to 

the problems that their homes present in human settlements, creating two prototypes of 

houses has been proposed to achieve a more sustainable urban development, since all 

architectural proposals are also an urban proposal (Brussino, 2018). Both proposals were 

designed to adapt to multiple users and requirements, where they can be in different 

locations and have the capacity to grow and change. It is a prototype systematized in 

modules, which can grow and provide flexibility for future extensions. It also has a high 

degree of adaptability in its plants, which occupies little surface area, thus making it 

possible to adapt it to different lots and its wide range of possible types.  

A housing proposal is presented, but it reflects a modular system that allows developing 

affordable homes with spatial and material quality, which contribute to urban 

sustainability (Brussino, 2018). 



 

 

 

 

 

 

 

 

 

 

Prototype 1 

The first proposal is for a small family with two bedrooms, one main for the parents and 

the other for the son, a kitchen and a dining room. The sustainability of the project can be 

seen in different aspects. On the one hand, housing is an organism that generates its own 

ecosystem. The house breathes on all sides since the patios and openings allow cross 

ventilation in all environments, achieving less dependence on climate conditioning systems 

considering the devastation. It has a landscaped back patio with green walls that allow a 

cool space incorporating native vegetation to combat the desertification that the area 

suffers. On the other hand, the traditional construction system of masonry reinforced with 

exposed concrete as a finish stablizes the temperature thanks to the same material since 

heat is absorbed during the day and released during the night when the temperature drops. 

 

 

Ilustración 10 Diagram 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

 

Ilustración 13 3D 

Ilustración 12 Section 

Ilustración 11 Floor 



Prototype 2 

The second proposal for a larger family has two bedrooms, a kitchen, a dining room, an 

office, and a terrace. Regarding the project’s sustainability, it has many of the criteria of the 

first prototype. However, in the case of the ventilation and construction system, it varies. 

Starting with implementing the quincha and adobe on the second floor, this anti-seismic 

material is used mainly on the Peruvian coast due to the abundance of resources and optimal 

weather conditions. The advantages of this material against high temperatures are 

exceptional since the earth on the walls causes the heat to take a long time to reach the 

house’s interior. Therefore, the house will always be very cool, apart from being an 

economical material. 

Finally, on the roof, two elements contribute to the management of the building’s interior 

environment: the “ventilation chimney” that allows a natural renewal of the interior air and 

the fog trap that filters the incidence of the sun’s rays on the roof. covered and allows to 

capture water for its reuse (Bayona,2018) 

 

 

 

 

Ilustración 14 Floor 1 Ilustración 15 Floor 2 



 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ilustración 17 Section 2 

Ilustración 16 Section 1 



 

 

 

 

 

  

 

 



Conclusion  

This study explored possible solutions that can be applied to improve housing 

design in human settlements while improving the urban environment where they are 

located. Consequently, and as the research shows, lack of access to essential services, 

such as water and electricity, and deterioration and poor design development of the houses 

prevent them from having green areas and thermal comfort. These developments make it 

difficult for the population to have proper housing. The entire sector of San Juan de 

Miraflores is affected at the urban level by the disorderly and unsafe approach towards 

housing in the area. The main limitation in the development of the research was the lack 

of information about initiatives to improve the problem that threatens human settlements  

and the little intervention of houses with sustainable strategies in the poorest areas of 

Peru. 

The key part lies in a design with a sustainable approach considering the land, the 

orientation to propose natural lighting and ventilation, and the reuse of materials. As 

shown by the case of the Llatas Architecture Studio, the method of reclaiming yards is 

mainly about making the demolition or dismantling process of a building sustainable. 

Doing so helps address the economic deficiency for several families in the district by 

allowing them to reuse and sell the materials. Taking their situation into account is 

essential in addition to the great savings generated. 

On the other hand, seeking flexibility and the possibility of adaptation, the design 

approach for this housing seeks to carry out future extensions. Therefore, it is projected 

modularly, with cross ventilation spaces, achieving less dependence on artificial 

conditioning systems. Moreover, vegetation on green roofs and lateral and upper meshes 

increase the proposal’s energy performance. 



The housing prototype uses ecological materials and unfinished prefabricated elements 

that have reduced the environmental impact by 26,6% such as the traditional Peruvian 

construction system of quincha and adobe (Comercio,2009). In addition, a 2–3-meter 

garden is located at the back of the lots to minimize the heat island effect and guarantee 

cross ventilation. Finally, in the upper part, two elements contribute to the management 

of the interior environment of the building: the “ventilation chimney” that allows natural 

renewal of the interior air and, the fog trap that filters the incidence of the sun’s rays on 

the roof. The fog trap captures water for its reuse, taking advantage of the humid climate 

of Lima. 

Considering multiple advantages of having a sustainable home both for the city and for 

the people, it would be advisable to continue using traditional construction systems with 

materials with low environmental impact, such as wood. Wood can be a renewable, highly 

recyclable natural resource extracted with simple and low-cost processes, with low energy 

demand in the production, transport, and assembly process. According to previous 

research, the use of gray water recycling, the collection of rainwater, and efficient lighting 

are also suggested to optimize and reduce the economic costs of water and electricity in 

Peruvian families. 

These settlements cannot continue to have a substandard habitat, instead of decent 

housing, a healthy environment, and potential for development and growth. In this 

context, the population must become aware of the importance of formalization in the 

management, design, supervision, and construction of housing processes. Everything 

requires an investment. Nevertheless, in the long term, the results will be seen in terms of 



 

sustainable constructions due to the significant savings in drinking water and energy 

consumption. Additionally, these homes inspire greater care for the environment and 

improve the quality of life of the beneficiaries of the homes. 

In a future work, it would be essential to implement this type of strategy at a 

more macro level that influences many more districts that present this type of problem 

that affects the population’s quality of living. This could drastically improve 

urbanization and the environment of the country. 
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