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Abstract. Building Information Modeling (BIM) is a powerful process for creating and managing data throughout the life cycle
of a building. Traditionally, measuring the well-being of building occupants has been addressed solely through objective physical
variables such as temperature or relative air humidity. However, recent studies indicate that the built environment influences
subjective aspects of human well-being. This article presents a scoping review to find information related to the use of BIM in
the assessment of the mental and emotional state of inhabitants. A scoping review has been undertaken following the PRISMA-
ScR guidelines by searching in Scopus, ACM, IEEE Xplore and PsycINFO databases. Fourteen articles meeting the inclusion
criteria were found after the screening process, all of them published in the last decade, twelve in the last five years. Two ways of
using BIM have been identified in relation to the subject matter of this review: (i) for visualization and monitoring of occupant
well-being and (ii) for showing building design alternatives to future occupants. The included papers show that BIM has potential
for assessing the mental and emotional state of building occupants. However, the results of these studies are still limited and much
research in this area remains pending.
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1. Introduction

With the recent development of information technologies, architects and engineers now have many options for
understanding how people are feeling all the time. Biosensors, wireless devices and artificial intelligence make it
possible to monitor people in real time, providing a valuable stream of information for developing products adapted
to the needs of each individual [3]. Consequently, the design of the built environment is being pushed towards a
new paradigm where concepts such as ambient intelligence (AmlI) and user-centered design are highly present [18].
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Under the AmlI paradigm, people are surrounded by technology that allows the environment to respond and adapt
to human presence [11]. However, the adaptability of a building in use is very limited as it is hardly possible to
dynamically change building features like ceiling height and window size. Therefore, adapting a building to the
needs of people must begin at the design stage; the feelings and behaviors of potential occupants of a building
should guide designers in creating environments that maximize their well-being.

The characteristics of the built environment influence people’s behavior, health, productivity, and well-being [19].
An inadequate design of a building is likely to generate discomfort and dissatisfaction in residents. In this sense,
post-occupancy evaluation (POE) is useful in detecting design errors [21]. POE has been defined as “an appraisal
of the degree to which a designed setting satisfies and supports explicit and implicitly human needs and values of
those for whom a building is designed” [13]. Such evaluation can be done by measuring physical variables such as
light intensity, temperature, and sound intensity. In addition, the evaluation can be done by measuring subjective
variables such as the degree of satisfaction or productivity of occupants [24]. The main inconvenience of POE is
that it is performed when the building is already in use. Therefore, potential solutions to design errors will generally
entail significant costs and inconveniences for the owners. It is also possible to conduct a pre-occupancy evaluation
(PrOE) [22]. This basically consists of assessing the performance of the building prior to its construction, at an early
stage of its design when changes to the project do not yet represent a substantial cost increase. PrOE solves the
main drawback of a POE, but does not necessarily displace it. Both assessments complement each other. Indeed,
the performance of a building changes over time and the best way to obtain information on a building in use and
determine whether design changes are necessary is by means of POE (see Fig. 1).

In a PrOE, instead of measuring the physical variables of the built environment in situ, a simulation is performed
from a 3D model of the building using appropriate software [45]. Software simulations are used to determine, for
example, what insulation material is most suitable to keep room temperatures in a range that is comfortable for
people, what volume of outside air should be blown in to maintain air quality, or how many light fixtures should be
installed to provide adequate light intensity for the activity in the building via augmented reality (AR) and virtual
reality (VR). In this way, both design errors can be detected, and the degree of user welfare can be measured under
different design alternatives [37].

Building Information Modeling (BIM) provides a very useful framework for both the POE and the PrOE. BIM
may be defined as “a collaborative way for multidisciplinary information storing, sharing, exchanging, and man-
aging throughout the entire building project life-cycle including planning, design, construction, operation, mainte-
nance, and demolition phase” [40]. Virtually any building-related task is manageable with the aid of a BIM model,
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Fig. 1. Occupancy evaluation feedback loop. (a) POE. (b) PrOE.
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Fig. 2. A few variables that may be used to measure the well-being of building occupants.

and occupancy evaluation is not an exception. A BIM model can be used in a POE to visualize and analyze the
physical variables of the environment or the welfare levels of a building’s inhabitants; and it can also be used in a
PrOE by exporting it to simulation software to analyze the behavior of physical variables or to a rendering software
to show a photo-realistic representation of the building to potential customers. In addition, Aml-related technolo-
gies are increasingly present in the building sector, revolutionizing the way buildings interact with their occupants
and improving their overall functionality and efficiency. Smart homes are a prominent application of AmlI-related
technologies, where intelligent systems combine to automate household tasks and improve the overall well-being
of their occupants [25]. However, home automation, like any other design feature, can enhance the user experience,
but can also have the opposite effect if not designed correctly. Buildings are becoming increasingly smarter, some-
times even becoming too smart when controlling variables that do not need any control [39]. Occupancy assessment
is useful to determine the limits, as it allows to determine which variables or elements of a building contribute to
the well-being of its inhabitants. It is equally essential to study how the design features themselves influence the
affective state of the occupants of the building (see Fig. 2).

It is not clear what is available in the literature on the use of BIM to perform an occupancy assessment with the
objective of determining the variables or elements of a building’s design that influence the mental and emotional state
of its occupants. For this reason, a scoping review has been conducted in this paper with the objective of providing
an overview of the literature on this topic, as well as to identify knowledge gaps and guide future research. This
review aims to respond to the following research questions:

— What is the current state of research on the application of BIM as a framework for assessing how the design of
buildings affects the mental and emotional state of their occupants?

— What scenarios, technologies, methods and techniques have been employed so far and what environmental and
user variables have been measured in the studies?

2. Materials and methods
The reporting of this scoping review was prepared in accordance with the Preferred Reporting Items for Sys-

tematic Reviews and Meta-analysis Protocols Extension for Scoping Reviews (PRISMA-ScR) [42] guidelines. All
articles written in English up to December 2022 addressing the use of BIM to perform an occupancy assessment
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with the objective of determining the building design variables that influence the mental and emotional state were
considered eligible for inclusion. Multiple sources of information were selected to develop a search strategy as thor-
ough as possible. Five databases were searched to identify all potentially relevant documents on the topic of this
review. The databases consulted were Scopus, ACM Digital Library, IEEE Xplore, PubMed, and PsycINFO.

The search was performed on title, abstract and keywords. Two groups of terms were searched by combining them
with Boolean operators: ( “building information modeling” OR “building information modelling” OR “industry foun-
dation classes” OR “revit” OR“archicad”) AND (“occupant satisfaction” OR “occupancy evaluation” OR “emo-
tion” OR “emotional” OR “feeling” OR “sentiment” OR “sensation” OR “comfort” OR “affective” OR “well-being”
OR“wellbeing” OR “wellness” OR “neurology” OR “neuroscience”)

The first group includes terms related to BIM, and the second group includes terms related to emotion and
occupancy evaluation. As BIM-related terms, “industry foundation classes” was chosen because it is a popular
open-source BIM standard, and “revit” and “archicad” were selected because they are the most widely used BIM
programs. As for the terms in the second group, in addition to the synonyms of emotions and occupancy evaluation,
the terms “comfort”, “well-being”, “wellbeing” and “wellness” were added because they define the feeling desired
by the users of almost any building. The terms “neurology” and “neuroscience” were also included in this group.

All results were grouped in a bibliographic reference manager after the search and duplicates were eliminated.
Identical references were automatically removed, and then similar references were manually examined to remove or
merge duplicates. The title, abstract and keywords of all remaining articles were then examined and classified into
three categories: Included, Excluded and Unsure. Articles labeled as Unsure were the ones for which, after reading
the title, abstract, and keywords, it was not possible to determine whether they fitted the topic of the present review.
Therefore, the full text of the articles labeled as Unsure was read to determine whether they should be included in
the review.

After selecting the articles included in the review, the research team created a data sheet and exported the general
data for each article (author, date of publication, title, keywords, type of document) from the bibliographic reference
manager. Next, the following items were included in the data sheet: scenario; scenario type; display technology;
evaluation method; environmental variables; metrics, sample size; relevant results; additional comments.

3. Results

After merging the results from the five databases (Scopus (n = 341); ACM (n = 13); IEEE Xplore (n = 17);
PubMed (n = 5); PsycINFO (n = 2)), removing or merging duplicates, 349 articles were identified (see Fig. 3).
Then, the records were screened by reviewing the title, abstract, and keywords. As a result, twenty-eight records
were eliminated with missing full text, as well as 125 papers that were not related to the subject of the review and 169
papers that only evaluated physical variables of the built environment. This left us with twenty-seven articles that
were screened in a second round of full-text review. Thirteen articles were excluded in this second round. Finally,
fourteen articles were included in the review.

Of the articles included in the review, six are conference papers [7,16,17,32,34,48], seven are journal articles
[1,5,9,36,41,44,47] and one is a book chapter [4]. The articles included in the review were published between the
years 2012 and 2022. The most used terms in the keywords provided by the authors are BIM (building information
modeling, building information modeling or BIM) and virtual reality, with six and five entries, respectively. Several
selected articles, in addition to studying subjective or affective variables, also analyzed the evolution of different
physical variables such as temperature and relative humidity and quantified the comfort and well-being of people
as a function of these variables’ values. However, only data related to design variables that can influence the mental
state of people and their subjective well-being were collected in this review. Table 1 presents the most relevant data,
plotted by evidence source.

The ultimate purpose of all the articles reviewed is to enhance the well-being of the individuals using the assessed
buildings. However, additional objectives are proposed in each article. Table 2 summarizes the key objectives of the
articles selected in this review.
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Fig. 3. Review flow diagram.
3.1. Scenarios

Almost half of the articles [5,9,36,41,44,48] included in this review evaluated an office. The main objective
of these articles, like the rest of the articles reviewed, was to increase the well-being of the building occupants.
However, a particularity of these six articles is that increasing well-being was not only seen as an ultimate goal in
itself, but also as a means of increasing worker productivity. And three of the papers reviewed evaluated a university
building [1,34,47]. One major distinguishing feature of this type of building is the presence of numerous large rooms
where various activities are held. Consequently, a large amount of information must be managed in their evaluation.
On the other hand, the fitting rooms of three well-known clothing stores were studied [4]. Also, other types of
buildings were evaluated, such as: a new section of a sports facility in Denmark [17], a medium-sized auditorium
at the School of Architecture of the Royal Danish Academy of Fine Arts [16], a train station in Germany [7] or a
home [32].

In terms of scenario type, six records relied solely on virtual scenarios created with BIM software as a PrOE tool
[7,9,17,32,34,36,48]. Real scenarios alone were used in five records to conduct POE [1,4,5,41,47]. BIM models
were primarily used for visualization and monitoring of users’ well-being in these articles. And, both types of
scenarios were used in two articles to compare user behavior and response to check the validity of virtual scenarios
as an occupancy assessment tool [16,44]. The technology for displaying the virtual models to the users was not
reported in two papers [32,36], while it was head-mounted display (HMD) in the rest of the documents.

3.2. Evaluation methods

Questionnaires are the most commonly used method to assess well-being in both POE and PrOE [1,4,5,7,9,10,
16,17,34,41,44]. In the works in which the authors have made the complete questionnaire available to the public,
two types of questions have been identified: (i) asking the user to rate his or her sensations with respect to the
environment, and (ii) asking the user to associate design elements and variables with adjectives.
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Table 1

Summary of individual sources of evidence

Ref  Scenario Type Evaluation method Environmental variables Metrics Sample
[32] House Virtual Design Geometry, materials, elements, NA NA
properties and textures
[7]  Train station Virtual Questionnaire and user Whole environment Task performance and 62
location environment perception
[5]  Office Real Questionnaire Building design, building User satisfaction 15
services and visual comfort
[44] Office Both Questionnaire Window aspect ratio, windows  Thermal sensation, sense of 50, 100
coating and lighting color presence and user satisfaction
temperature
[1]  University Real Questionnaire Cleanliness, space flexibility, User satisfaction NR
accessibility and ergonomic
furniture
[47]  University Real Facial expression recognition Whole environment Emotional state NA
[41] Office Real Questionnaire Building design, building User satisfaction 300
services and visual comfort
[4]  Dressing room Real Questionnaire Lightning color and lightning User satisfaction 80
position
[9]  Office Virtual Questionnaire and task Ceiling height and type Spatial perception, emotions, 43
performance sense of presence and task
metrics
[17] Sports facility ~ Virtual Encephalography, Whole environment Excitement, Interest and 8, 40
questionnaire, eye tracking and Engagement
user location
[34]  University Virtual Questionnaire Whole environment User satisfaction NA
[16] Auditorium Both Questionnaire and eye tracking Whole environment Space perception and 60
estimation, environment
perception
[48] Office Virtual Task performance Wall color Task metrics 43
[36] Office Virtual Questionnaire Whole environment User satisfaction NR

Abbreviations: NA not applicable, NR not reported.

As a complement to the questionnaires, eye-tracking was performed to determine the elements of the environment

on which the user’s attention was focused [16,17]. In addition, the user’s location in the virtual environment and
encephalography have been recorded [17]. On the other hand, reading comprehension tasks have been used together
with questionnaires to assess the users [9]. Recently, participants were asked to move to different locations in
the virtual environment and, based on their location, their way-finding behavior was assessed [7]. Assuming that
people’s well-being is directly related to their productivity, it is considered that measuring their performance can be
used to quantify well-being. Along these lines, proofreading tests have been used to evaluate participants in a study
[48].

Another article took a different approach [32]. Instead of showing users an environment to assess their well-being
in it, the authors asked them to create an environment they felt comfortable with. It has also been proposed to
videotape participants and process the video using cloud-based facial expression recognition services [47].

3.3. Environmental variables

Six of the studies did not attempt to measure the influence of a specific variable on people’s well-being, but
rather assessed the entire environment. The main environmental variables analyzed in each study are summarized
in Table 1. Three groups of variables that are not detailed in Table 1 were examined in a couple of papers [5,41].
These variables included in each group are the following:

— Building design: Amount of space; Layout; Interior design; Furniture; Exterior design; Vibration conditions.
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Table 2
Main objectives of the reviewed papers

Ref Objective

[32] Creation of VR environments linked to BIM models, allowing non-technical users to make changes to the BIM model of a building
from a virtual environment based on their preferences.

[71 Evaluation and comparison of different design options for a train station using BIM and VR.

[51 Development of a BIM-integrated post-occupancy evaluation system that collects the occupant feedback along with contextual
information to enable spatio-temporal queries and visualization of collected feedback.

[44] Use of BIM and VR as a PrOE tool for measuring subjective occupant thermal response in office environments.

[1] Calculation of occupant comfort of an existing building using a probabilistic model that combines feedback from building users with

spatial information. And the integration of comfort into a BIM model for visualization and to optimize decisions based on economic
and environmental objectives.

[47] Use of BIM for monitoring and representation of environmental and emotion detection data obtained through wireless sensor networks
based on the Internet of Things (IoT).

[41] Development of an occupant satisfaction measurement model to monitor the perceived performance of office buildings. And
integration of satisfaction data with BIM to show post-occupancy performance.

[4] Identification of the most suitable type of lighting for the dressing rooms. And use of BIM software to visualize and compare the
differences between different scenarios.

[9] Integration of BIM and VR for the evaluation of spatial perceptions of ceiling height and type in immersive virtual environments.

[17] Realization of PrOE using BIM and VR with the objective of measuring the emotional response of users from self-reported,
neurophysiological and spatial data.

[16] Assessment of user experience in virtual reality environments created from BIM models.

[48] Evaluation of the potential of applying immersive virtual environments as PrOE tool to study the interior colors in office environments.

[34] Development of a BIM-based framework for the realization of PrOE in virtual environments.

[36] Development of a method for performing PrOE in BIM-based virtual environments that simulate human activities.

— Building services: Personal control; Usability of control devices; Facility management; Maintenance.
— Visual comfort: Day-lighting; Artificial lighting; Glare; Reflection; Visual privacy; View from window.

3.4. Metrics

The selected studies proposed different ways of quantifying people’s well-being. The most widely used with
seven papers consists of making participants evaluate their degree of satisfaction or comfort with the environment
and its variables [1,4,5,34,36,41,44], typically using a 5-point Likert scale.

In addition to the degree of satisfaction, the participant was asked to report his/her thermal sensation [44]. The
emotional state of the participants was also measured in two approaches [9,47]. Two studies even assessed spa-
tial perception. In one paper, participants were asked to rate the space shown to them with two semantic scales:
(narrow-spacious) and (closed-open) [9]. On the other hand, locations and gaze fixation times were measured [16].
Participants were asked to describe the environment with adjectives, and three questions were asked to estimate the
height, width, and depth of the room.

Participants were asked to rate their sense of presence in virtual environments in two studies [9,44]. Participants
rated their sense of presence on a scale of —2 to 2 in the first study. This sensation was measured more compre-
hensively in the second paper using a questionnaire of 13 items divided into three groups, namely spatial presence,
involvement, and sense of realism.

From electroencephalography signals, three metrics were obtained to assess the participants’ arousal, interest, and
engagement [17]. Finally, the number of errors and time spent were the metrics used to evaluate task performance
in two approaches [9,48].

3.5. Real vs virtual environment

Two papers compared a real environment with a virtual one [16,44]. A 360° image of a real environment was
compared with a spherical image of a virtual environment mimicking the real one [44]. In both cases, the images
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Table 3

Most outstanding findings of the reviewed papers
Ref Findings
[44] Thermal sensation varies across scenes in VR under same boundaries.
[1] BIM as a visualization tool makes it possible to detect the causes of occupant discomfort.
[4] Customers prefer headlights to overhead lights in dressing rooms.
[9] No significant differences in task performance are found when changing the type of ceiling.
[16] No major differences in eye-tracking data are found between a real environment and a virtual replica.
[48] Red color can improve productivity.

were viewed using an HMD. According to the responses collected, 76% of the participants reported a preference for
the image of the real environment over the virtual one. However, the same percentage rated positively the perceived
sense of presence in the virtual environment. In the other article [16], participants viewed the real environment
without any device, whereas the virtual environment was shown using an HMD. When comparing the eye-tracking
data, relatively low differences in gaze fixation times and user behavior were found for the two environments. One
potential cause may be the lack of peripheral vision when using the HMD.

3.6. Sample size

Overall, a small sample size was used in all experiments. Only two articles involved 100 or more participants
[41,44]. Some of the reviewed articles did not incorporate an evaluation or the authors did not provide information
on the sample size used to assess the proposed method. As for the rest of the articles, two of them divided the
experiment into two parts [17,44]. In the first part, a small group of volunteers was used to test the method to detect
possible failures, and in the second part, the models were evaluated with a larger group.

3.7. Findings

This subsection summarizes the most relevant findings from the reviewed articles. All the articles study a specific
application case in the evaluation of a building or part of a building. Not all the methods presented in the articles
were evaluated and some only presented a framework. Many of the results of the methods that were tested were
evaluations of a specific environment where the influence of specific variables was not studied. Consequently, the
results of these articles are not comparable or cannot be extrapolated. For this reason, only a few articles present
remarkable findings (see Table 3).

4. Discussion

The adaptation of the built environment to human necessities involves measuring the sensations and feelings
experienced when facing the different aspects of a building’s architecture. Clearly, the well-being of people is
influenced by the physical variables of the environment. A person’s well-being is reduced in hot or cold weather, or
by poor air quality. Most articles using BIM as an occupancy assessment tool consider that the comfort or well-being
of building inhabitants depends on the physical variables of the environment like temperature or relative humidity.

However, several architectural elements of the building act as stimuli able to trigger an affective response. The
geometry of the fagcade [29], the exposure to green walls [46] and lighting characteristics such as intensity and color
temperature [35] are examples of environmental variables that influence people’s emotional state. In fact,““archi-
tectural design features involving light, color, complexity, viewing nature, olfaction, audition, and some forms of
geometry, have been demonstrated to influence human behavior, health, happiness, and physiological function in
myriad ways” [38]. Even the application of philosophical theories as Fengshui may induce positive emotions in
building occupants [23]. Few articles, however, evaluate buildings from an affective point of view, focusing on the
impact that the perception of the built environment has on people’s subjective well-being.
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There are fourteen articles in this scoping review that made use of BIM for the assessment of the mental or
emotional state of building occupants indexed up to September 2022. These articles reveal that there are two broad
areas for this purpose. BIM can be used as a framework for monitoring and visualizing the degree of subjective well-
being of the users of an existing building. Alternatively, it can be employed to perform a PrOE of a new building or
also of an existing building where renovations will be undertaken. Within this second area, the most common way
of using BIM is to show one or more versions of the 3D model of the building to the study participants. However,
it is also possible to use a reverse approach. Instead of the designers (architects or engineers) setting all the design
parameters, the control of these variables could be left to the potential occupants of the building, allowing them to
create a design with which they are comfortable. In this way, the optimal building design features are determined
for each individual user without requiring the designers to create numerous alternatives.

BIM has been used to evaluate offices, university buildings, train stations, homes, dressing rooms, auditoriums,
and sports facilities. However, almost all the articles reviewed emphasize that BIM can evaluate practically any type
of conceivable building. In addition, all the experiments performed were intended to evaluate particular application
cases and were conducted with a relatively low sample size. Therefore, the results are not generalizable. Future
work would recommend larger studies investigating the impact of specific design features in multiple scenarios.

Typically, architects and engineers do not ask future owners for feedback on their creations during the design
phase, which may result in misdesigns [28]. VR allows designers to convey their ideas and get quick input from
users. Therefore, VR is a feasible and effective tool for conducting PrOE. Immersive devices are especially attrac-
tive, as the sense of presence is increased and spatial cognition is more accurate [43]. The only virtual environment
display technology reported in the studies reviewed is HMD. Although this technology offers a fairly immersive
experience, it suffers from some limitations. The viewing angle is smaller than the human eye and it is not possible
to use emotion recognition techniques such as facial expression recognition when wearing this device on the head.
Therefore, other immersive VR technologies should be explored [15]. Besides HMD, one other immersive VR setup
widely used in the construction industry is the Cave Automatic Virtual Environment (CAVE). Such system allows
combining real and virtual elements as well as bringing multiple users into the same virtual environment [33].

In all cases involving virtual environments, the scenarios were shown to only one person at a time even though the
buildings are shared-use spaces. Only one article included virtual people in the simulation [36]. However, testing
shared-use spaces with only one person at a time is a limitation compared to real environments. Consideration
should be given to introducing multiple users at the same time into the virtual environment through avatars. The
building visualization system evolves towards the concept of metaverse by integrating avatars. Now, interaction
between different people is made possible within the virtual environment [20].

Questionnaires are the most used method to assess the well-being of subjects. Nonetheless, other methods have
also been applied like the performance of tasks or devices such as the encephalogram and eye-tracking have been
deployed. However, there are other neurophysiological devices and techniques that might be useful for this pur-
pose [8], e.g., electrodermal activity (EDA), heart rate variability (HRV) and functional near-infrared spectroscopy
(fNIRS). The information reported by such devices alone is not very useful. However, it can be helpful in combina-
tion with spatial, temporal and environmental data to know how a person feels at each instant in front of any building
element. In addition, their combined data set can be used to analyze the relationships between any variable and the
behaviors/mental states of subjects in the built environment [14]. In an occupancy assessment, the representation
of biosensor data in space makes it possible to visualize what users feel in each area of the building, and where
peaks of each emotion occur [6]. When there are a large number of variables and samples it is difficult to interpret
the raw data. This is where machine learning algorithms become valuable, as they convert the raw data into easily
interpretable features such as discrete emotions, the level of enjoyment, the level of arousal [26], and the level of
comfort [31].

An important aspect that is sometimes not sufficiently considered is the dynamic nature of the built environment.
Occupancy evaluation is typically used to determine the performance of a building at a given point in time. However,
lifestyles, activities, and social forms change over the course of a person’s lifetime, which can result in a building
design that was originally suitable no longer being appropriate. The behavior of the built environment should not
be seen as something rigid to which people must adapt; current advances in information and communication tech-
nologies make it possible to create intelligent and resilient environments that meet people’s needs at all times by
adapting to changes in the needs or habits of their occupants [30]. In this sense, smart homes are presented as a
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powerful solution for improving people’s well-being, providing both tangible and intangible benefits that go beyond
conventional notions of comfort and convenience. For example, this technology can be used to enhance social inter-
action and improve interpersonal relationships, ultimately contributing to an increased sense of relational well-being
[12]. Using sensors and data-driven technology, smart homes detect human activity and modify some aspects of the
environment accordingly. However, these devices do not eliminate the need for PrOE, but rather increase it, since
not only the environment itself must be assessed, but also the compatibility of the technology used with people and
building structures [27].

The concepts of occupancy evaluation and smart home have many links and should complement each other.
A smart home collects thousands of data about its environment and user behavior, which are sometimes underutilized
because there are many architectural variables that cannot be dynamically changed. However, this data can be of
great value in conducting an occupancy assessment to improve the design of the building. With this information, it is
possible to perform an occupancy evaluation not only at a specific point in time, but also on an ongoing basis, which
allows you to determine when the building is no longer meeting the needs of its occupants. Typically, information
from a POE is not transferable from one building to another because it is highly dependent on the people and the
activities they perform. But as smart homes become more widespread, the situation may change. When people living
in a smart home move to a new smart home, the information collected in the old home could be transferred to the
new one. By combining this information with user guidance, the new home can be personalized to meet the user’s
needs from day one [2].

5. Conclusion

This scoping review has revealed a growing interest in the use of BIM as an occupancy assessment framework
for determining the variables or elements of a building’s design that influence the mental and emotional state of its
owners. However, it also reflects a lack of evidence on the topic addressed. Most of the works found in the initial
search treated well-being in an occupancy evaluation as something objective and quantifiable based on the values of
certain physical variables of the environment, leaving aside the affective aspects.

After the screening process, only fourteen articles were found that met the inclusion criteria. These articles used
a small number of technologies, scenarios and evaluation methods. Despite these limitations, the selected articles
show the potential of BIM as a tool for occupancy evaluation of both existing buildings and new construction
or renovation projects. However, there is a need for more ambitious studies with more methods, variables and
techniques evaluated.

In our opinion, this scoping review has captured the state of research on the topic raised. This article may provide
insights for researchers and professionals interested in deepening the use of BIM in the assessment of subjective
aspects of human well-being.
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