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Abstract: Studies on biophilic patterns emerge as an essential and ongoing tool for im-
proving connections between nature, human biology, and user interaction in built envi-
ronments. This work aims to apply guidelines in social housing, using analysis of biophilic 
patterns. The study in question analyzed thirty proposals for different housing complexes 
Imburi I, II, and III, located in the village of Mangabeiras, in the city of Pilar, metropolitan 
region of Maceió-AL, which demonstrated the intuitive application of the aforementioned 
standards in the residences, aiming at projects and layouts based on the needs of the resi-
dents. The selected guidelines include the following parameters: to evaluate the feasibility 
of incorporating biophilic standards into the built environment through user experience 
(UX) design; enable the application of Maslow’s Hierarchy of Needs, taking a holistic ap-
proach that considers the diverse needs of people in different contexts; and benefit from 
Lidwell’s needs to create functional, user-friendly, reliable, desirable and accessible spaces, 
promoting the well-being and quality of life of the people who use them. These sugges-
tions can provide the proposition of new functional solutions, which will help from the 
conception of new ideas to realistic simulation. In this way, it is expected to promote more 
sustainable, welcoming environments that are conducive to the well-being of users. Future 
developments will use artificial intelligence to prospect new use scenarios for built spaces.

Keywords: Design - Biophilic Patterns - User - Social Housing - Built Environment - Nat-
uralistic Intelligence - Image Generator - UX Design - Biophilic Design - Sustainability
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1. Introduction

Biophilia, an interdisciplinary concept, is widely studied in a variety of academic fields, 
with a special focus on the built environment due to the growing recognition of the ben-
efits of incorporating natural elements to improve people’s health, well-being, and pro-
ductivity. Through the application of biophilic concepts, interior designers seek to evoke 
the sensation and connection between the user and nature, through the introduction of 
color, vegetation, ventilation and natural lighting, natural materials, and decorative ele-
ments inspired by nature. Such an approach aims to benefit both the occupants and the 
environment. The study and application of the concept of biophilia in space has gained 
prominence in recent decades, especially since the introduction of the term by biologist 
Edward O. Wilson in his book ‘Biophilia’ (1984). In recent years, there has been a signifi-
cant increase in biophilic design research and practice as more scientific evidence high-
lights the benefits of incorporating natural elements into environments. 
To understand biophilic design, it is important to understand that standards are organ-
ized into three categories and have fundamental concepts for the applicability of the en-
vironment. The first corresponds to nature in space –it refers to the direct, physical, and 
ephemeral presence of nature in a space or place– this includes plant life, water, animals, 
breezes, sounds, scents, and other natural elements. The second, natural analogs, addresses 
the direct, physical, and ephemeral presence of nature in a space or place. This includes 
plant life, water, and animals, as well as breezes, sounds, scents, and other natural elements.
Finally, the nature of space deals with spatial configurations in nature. These include the 
innate and learned desire to be able to see beyond our immediate surroundings, the fasci-
nation with the slightly dangerous or unknown; obscured visions and revealing moments; 
and sometimes even phobia-inducing properties when they include a reliable element of 
security. Thus, while the concept has been around for decades, its study and specific appli-
cation in design have been more prominent and wide-ranging over the past two decades. 

2. Methodology

Biophilic design, inspired by the connection between humans and nature, aims to incor-
porate natural elements and biological patterns into built spaces. On the other hand, Ma-
slow and Lidwell’s Hierarchy of Needs offers a theoretical framework for understanding 
human needs, from the most basic to self-actualization and creative freedom, respectively. 
However, the application of these concepts in the design of social housing can promote 
more sustainable, welcoming, and conducive environments for the well-being of users. 
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To evaluate the feasibility of incorporating biophilic standards and the applicability of 
hierarchical needs guidelines, we will initially demonstrate concepts related to biophilic 
standards, user experience design, and Maslow’s and Lidwell’s theories. The research in 
question has a qualitative nature, we will present an analysis of 30 houses in the village 
of Mangabeiras, in the city of Pilar, metropolitan region of Maceió-AL. We selected three 
residences among the Imburi I, II, and III complexes, without having undergone structural 
changes, which served as a basis for the definition of new guidelines for future projects and 
layouts based on the needs and quality of life of the residents who use them.

3. Applicability of Concepts 

3.1. Biophilic Standards

The book “Biophilic Design: The Theory, Science, and Practice of Bringing Buildings to 
Life”, by Stephen Kellert, highlights the innate connection of humans with nature and the 
importance of introducing natural elements into built areas to improve people’s quality of 
life, arguing that places that encourage interaction with nature tend to be more attractive, 
effective and sustainable. In addition, it highlights the economic, social, and environmen-
tal gains related to the incorporation of biophilia into the built environment. The text also 
highlights the importance of considering biophilic patterns in design, which can decrease 
stress and foster a sense of harmony, as well as guide the mind and encourage inventive-
ness in different contexts and areas. 
A study released by the National Association for Built Environment Technology demon-
strates that biophilic design is a fundamental biological requirement for the relationship 
of human beings with the environment in which they live and work, strengthening the 
individual’s connection with his surroundings. The latest results in this area further high-
light the relevance of biophilic design not only for well-being but also as a valuable source 
of insights in the field of UX user experience design.

3.2. User Experience Design or UX Design

UX Design is a design discipline focused on improving products, systems, and services to 
provide positive and meaningful experiences to users, making the interaction between the 
user and the product efficient, enjoyable, and intuitive. Pioneering authors such as Donald 
Norman, Steve Krug, Jesse James Garrett, and Jakob Nielsen have contributed significantly 
to the field of user-centered design and usability, emphasizing the importance of simplic-
ity, clarity, and understanding of human needs. By considering human needs in design 
projects, it is possible to create experiences that meet not only the functional needs of us-
ers but also promote their well-being and satisfaction on a deeper level.
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3.3. Maslow and Lidwell’s hierarchy of needs

Abraham Maslow, an influential humanistic psychologist and expert on human motiva-
tion, became famous for his theory of the Hierarchy of Needs. According to Maslow, peo-
ple have diverse needs that must be satisfied in a certain order, starting with the funda-
mental needs for survival and evolving to more elaborate and psychological needs.
In his article “A Theory of Human Motivation” (1943), the author expounds a theory that 
describes the diverse needs of human beings in a hierarchy, illustrated by Maslow’s famous 
pyramid. This pyramid encompasses everything from fundamental needs, such as food, to 
more advanced needs, such as self-fulfillment.
According to Maslow (1975), the base of this pyramid is composed of physiological needs 
(See Figure 1). These are the most fundamental needs for human survival, such as food, wa-
ter, shelter, and sleep, which dominate the consciousness of the individual when all these 
physiological needs are not being met (Maslow, 1975).

Figure 1. Maslow’s pyramid. Source: Costa, Arruda, Olivera (2023).

As a result, other needs higher in the hierarchy, such as security, social, esteem, and self-
actualization, may become less evident or “latent.” However, it is crucial to highlight that 
the most basic needs must be met before the highest needs can become prominent in a 
person’s consciousness.
Lidwell’s idea is based on the use of the Lidwell model (See Figure 2) to underscore the im-
portance of the hierarchy of needs in design. According to Lidwell (2003), the principle of 
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the hierarchy of needs states that a design should first satisfy basic needs before thinking 
about higher ones, such as innovation.

Figure 2. Lidwell’s pyramid. Source: Costa, Arruda, Olivera (2023).

This hierarchical approach, inspired by Maslow’s model, outlines the essence of the design 
process, highlighting the need for a structured progression to ensure that fundamental 
needs are fully met before pursuing higher levels of innovation and creative expression. 
Says Lidwell (2003).
Understanding Maslow’s hierarchical needs can direct the design process to meet the es-
sential needs of individuals, while Lidwell’s (2003) ideas make it possible to create more 
attractive and meaningful experiences. The combination of these theories offers an engag-
ing approach to interior planning, resulting in visually appealing spaces that meet the 
essential needs of users. This connection drives more integrated and individual-focused 
creations, considering not only the visual aspect but also the emotional and psychological 
experience of the users, resulting in more complete and striking interior design projects. 
These guidelines guide how to develop products that are efficient, accessible, and satisfying 
for users.
The article in question focuses on the progress in the field of interior design, expanding the 
investigation carried out in thirty residences in the Imburi I, II, and III housing complexes, 
located in the community of Mangabeiras, in Pilar, in the metropolitan region of Maceió-
AL. After the evaluation, the following guidelines were established for the built spaces 
under study, briefly described in Table 1.
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Table 1. Guidelines for Built Environments (Source: Costa, Arruda, Olivera, 2023).

Within UX design concepts, various principles and approaches can be recommended to 
be applied in the built environment. However, it is important to adapt these concepts to 
the specific needs of each project and to take into account the characteristics of the target 
audience and the space in question. 
Applying Maslow’s Hierarchy of Needs in the built environment requires a holistic ap-
proach that considers the diverse needs of people in different contexts. Architects, urban 
planners, and urban planners must take into account not only the physical functionality of 
space but also their impact on the psychological and emotional needs of users. 
On the other hand, Lidwell’s Needs, when applied in the built environment, allow the crea-
tion of functional, easy-to-use, reliable, desirable, and accessible spaces, effectively meeting 
the needs of the users’ needs. These approaches result in environments that promote the 
well-being and quality of life of the people who use them.
The applicability of the aforementioned guidelines, in conjunction with artificial intel-
ligence, will play a key role in problem-solving, scenario creation, pattern recognition, 
natural language understanding, and decision-making for the user.

3.4. Artificial intelligence (AI)

In the context of design, some authors and researchers address artificial intelligence (AI) 
in a significant way. Herbert Simon, a renowned cognitive scientist, economist, sociologist, 
and psychologist, was one of the first to explore the application of AI in complex problem-
solving and the field of design. In his book “The Sciences of the Artificial” (1969), the 
author discusses how the principles of AI can be applied in various areas, including design.
Another relevant author is Christopher Alexander, an architect, urban planner, and design 
theorist, whose works have influenced the discussion on design and artificial intelligence. 
In his books “The Timeless Way of Building” (1979) and “A Pattern Language” (1977), he 
offers insights into how pattern language can be applied to the design of complex systems, 
being relevant to the design of AI systems.
Terry Winograd, a computer scientist who pioneered the field of user interfaces and inter-
active systems, also contributed significantly. In his work “Understanding Computers and 
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Cognition: A New Foundation for Design” (1986), he discusses how cognition theory and 
AI can be effectively integrated into the design of interactive systems.
Donald Norman explored the intersection between AI and design in “The Invisible Com-
puter” (1998), emphasizing the importance of staying focused on human needs and ca-
pabilities when designing intelligent systems. Brenda Laurel, in “Computers as Theatre” 
(1991), discusses how AI can be utilized to create more meaningful and engaging user 
experiences.
These authors have contributed significantly to the understanding of the relationship be-
tween AI and design, offering valuable insights into how to integrate artificial intelligence 
effectively to improve the user experience and make the technology more human and 
satisfying.

4. Analysis of the Imburi I, II and III housing complexes

The analysis of social housing in the Imburi-AL Housing Complex is an important and 
complex topic, which requires an in-depth understanding of the housing conditions and 
quality of life of the residents. This study aims to investigate and evaluate various aspects 
related to social housing in this particular housing complex, including the effectiveness 
of housing policies, the impact on the lives of beneficiaries, and the associated socioeco-
nomic and environmental issues. The insights gained will help to understand the complex 
dynamics involved, the implications on the local community and the possible improve-
ments to optimize the living conditions of the inhabitants.
Regarding the field research, we initially planned a sample of 100 participants, with 20 
families and 5 individuals per household. However, due to the lack of availability and the 
freedom of choice of the participants, we cut the sample to 30 participants, with 1 per 
family and 5 individuals per household. Another limitation was the division of the Imburi 
Pilar-Al housing complex into Imburi I, Imburi II, and Imburi III, with 30 residences in 
total, 10 in each Imburi. Considering that each housing complex has about 600 houses, 
during the research we reached only 25 houses visited, as shown in Table 2, including 10 in 
Imburi I, 7 in Imburi II, and 8 in Imburi III, with a total of 30 participants.
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Table 2. Research and Comprehensive View of Social Housing in the Imburi-AL Housing Complex (Source: Costa, 
Arruda, Olivera, 2023).


