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Abstract: This study explores public perceptions and lived experiences of balconies in Iranian residential architecture through the lens
of social media. Drawing on a curated dataset of over 10,000 Persian-language tweets posted by Iranian users between 2024 and 2025,
this research adopts a data-mining approach to uncover how people emotionally and functionally relate to semi-open domestic spaces—
particularly balconies and terraces. Tweets were collected through keyword-based filtering and then systematically preprocessed and
classified into one or more of 16 architectural and environmental design categories (e.g., spatial dimensions, materiality, greenery, privacy,
safety, and spatial perception) through a multi-stage thematic coding procedure. Sentiment analysis was then applied to determine the
emotional tone—positive, negative, neutral, or mixed—of each thematic instance. Findings reveal a substantial gap between architectural
intent and users’ lived experience of their balconies. Categories related to functional use, privacy, and spatial adequacy showed high
negative polarity (77.4% negative), largely reflecting complaints about small size, lack of privacy, and impracticality. In contrast, discourse
on greenery and esthetics was markedly more favorable (29.7% positive). These results demonstrate the value of user-generated content
as a source of data for human-centered design: architects, landscape designers, and urban planners can draw on lived spatial experiences
captured in vernacular digital archives to gain empirical insight into occupants’ spatial needs. Accordingly, the study proposes revised

evaluation criteria for balcony design grounded in climatic factors and social behaviors.
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1. Introduction

Balconies represent a critical yet often overlooked compo-
nent of residential architectural design [1]. As an architectural
element, the balcony is defined as a projecting platform attached
to the exterior wall of a building at an upper-floor level, typi-
cally enclosed by a parapet, railing, or balustrade, and directly
accessible from the interior through a door or French window |2,
3]. In formal typological terms, balconies are classified accord-
ing to their structural configuration—including cantilevered slabs,
bracket-supported projections, and recessed loggia variants—as
well as their positional relationship to the floor plan (e.g., cor-
ner, frontal, or wrap-around) and their degree of enclosure [4, 5].
From a tectonic standpoint, the balcony integrates several interde-
pendent architectural sub-systems: the structural support element
(slab or brackets), the enclosure system (railing, glass screen, or
solid parapet), the surface finish and drainage layer, the threshold
element (door or glazed opening), and optional overhead cover
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(canopy or projecting slab from above) [5]. These components
collectively determine the balcony’s functional capacity, its spatial
relationship to the interior, and its contribution to the building’s
facade composition and thermal envelope.

Beyond its technical constitution, the balcony occupies a
distinct position within the spatial hierarchy of residential archi-
tecture: it is neither fully interior nor fully exterior, but rather a
transitional semi-open threshold [4, 6]. This liminal condition—
simultaneously part of the private dwelling and exposed to the
public realm—gives the balcony its characteristic spatial ambi-
guity and makes it a site where architectural decisions intersect
with environmental performance, social behavior, and cultural
norms. Its depth, orientation, enclosure level, and materiality each
carry direct consequences for how residents use, perceive, and
emotionally experience the space [7, 8].

Although balconies are common in urban design and asso-
ciated literature, there is a notable lack of empirical studies
on the everyday experiences of the people who occupy them.
A significant portion of current studies on semi-open spaces has
concentrated on elements such as official design features, climate
efficiency, or the appearance of balconies on fagades—which is
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helpful yet overlooks a major aspect of the scenario. Balconies
serve as a social and spatial interface, positioned at the bound-
ary between private and public existence, and this nuance often
goes unnoticed. Conventional methods such as post-occupancy
surveys are not very effective, as they fail to accurately reflect
the immediate, emotional, and socio-psychological reactions that
occur in real time. This study follows a different path. It exam-
ines large amounts of Twitter/X data to explore those less visible
sides of how people interact with balconies. The goal is to move
past a purely functional view and reach a better understanding of
balconies as architectural spaces that people really live in.

Balconies are often designed based on prevailing market/-
typological norms rather than feedback from the in-use phase;
industry actors show limited understanding of how balconies are
actually used, and mainstream provision commonly results in nar-
row balconies (around 1.2-1.5 m depth) with design emphasis on
safety and fagade appearance [8]. This gap is particularly pro-
nounced in contexts such as Iran, where balconies simultaneously
embody cultural symbolism, climatic necessity, and contested
social visibility [9]. Recent studies also show that balcony design
has direct implications for environmental sustainability, including
daylight access, thermal regulation, adaptive fagade performance,
and energy efficiency, reinforcing the need to treat balconies as
active contributors to sustainable building performance rather
than as purely formal appendages [10, 11].

Consequently, the supply side (developers and designers/-
architects) often lacks systematic, user-informed insight from
the occupancy (in-use) phase on how balconies support every-
day life, which sustains reliance on supply-side assumptions
rather than evidence-based understanding [8]. Traditional post-
occupancy evaluation (POE) can generate valuable qualitative,
user-perspective insights, but conventional data collection (e.g.,
surveys, interviews, and on-site observations) is often time- and
resource-intensive and challenging to scale; moreover, findings
are frequently context-specific, which can limit broader general-
ization [12, 13]. At the same time, computational social science
has shown that geotagged Twitter data can be aggregated to cap-
ture place-based affect and subjective well-being at population
scale [14, 15] and can also reflect everyday environmental con-
cerns (e.g., air pollution and wildfire smoke) in ways that track
measured conditions [16, 17]. However, social media analytics in
the built-environment literature has been used predominantly at
urban/public-space scales [18, 19] and has been less frequently
mobilized to study specific architectural typologies—particularly
semi-private domestic thresholds such as balconies. This dual
gap—limited scalable user evidence in architectural research and
limited typology-focused adoption of social media analytics—
motivates the present study and frames its contribution as a
bridge between experience-led architectural inquiry and digital
urban analytics. The core problem addressed by this research is
threefold and can be stated precisely as follows. First, balcony
design in Iranian residential construction is predominantly driven
by supply-side assumptions—typological conventions, regulatory
minimums, and developer preferences—rather than by systematic
evidence of how residents actually use, evaluate, and emotionally
experience these spaces [8, 9]; the result is a persistent mis-
match between designed intent and lived reality. Second, existing
architectural methods for capturing user experience—particularly
POE—are resource-intensive, geographically bounded, and dif-
ficult to scale, leaving no established pathway for generating
large-sample, affect-tagged evidence about a single architectural
element such as the balcony [12, 20]. Third, while computational
methods for mining social media discourse are well-established
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in urban studies and computational social science [14, 21], they
have not been systematically applied to specific residential archi-
tectural typologies, creating a methodological gap precisely where
cross-disciplinary integration would be most productive [22, 23].
Together, these three gaps produce a situation in which architects
and developers design balconies with limited empirical under-
standing of resident needs, frustrations, and aspirations—and no
scalable tool exists to remedy this. This study is designed to
address that situation directly.

This study addresses this gap by treating social media dis-
course as a form of post-occupancy evidence: using unsolicited,
user-generated Persian-language tweets to capture experiential
and affective evaluations of balconies at scale, while recognizing
known ethical and representativeness challenges of such data. We
are not claiming that Twitter users represent all residents per-
fectly. The data are just used as extra post-occupancy signals that
can show common themes, problems, and design issues worth
looking into more deeply. By using thematic coding together
with sentiment analysis and design interpretation, this paper tries
to give a clear data-driven picture of people’s needs, difficul-
ties, and perceptions about balcony design in Iranian residential
buildings.

The study looks at 10,000 Persian tweets from Iranian users
between July 2024 and June 2025. These tweets talk about bal-
conies in real-time everyday language. An advantage of the
data is that people wrote them naturally, without any ques-
tions or prompts from researchers. Because of that, we can see
real thoughts about how people inhabit, perceive, and sometimes
struggle with their balconies. This kind of natural talk shows emo-
tions, social issues, and body experiences that are usually missing
in formal architectural studies.

This study combines thematic content analysis and computa-
tional sentiment analysis in a mixed-method design. The purpose
is to sort tweets into 16 architectural and environmental cate-
gories. They cover factors such as spatial adequacy, materiality,
greenery, privacy, safety, and esthetics. The tweets are then labeled
as positive, negative, neutral, or mixed in terms of sentiment
polarity. Specifying such polarity across all the design themes
enables us to see which features tend to make people satisfied and
which ones lead to their discomfort. An important point is that
the researchers took all this user-generated discourse from social
media and actually connected it to architectural theory and real
design analysis. That approach feeds into the bigger movement
toward evidence-based and human-centered design. It basically
shows that data on what people are saying online on a large scale
can help plan semi-open spaces, particularly balconies, which are
responsive, climate-aware, and culturally sensitive.

It is important to be clear about what this study adds
to what is already known. The prior work at the intersection
of social media and the built environment has mostly been
limited to urban-scale phenomena—Ilike public parks, streets,
neighborhood affect, and city-wide well-being indicators [18, 19,
24, 25]—and has relied almost exclusively on English-language
corpora from North American or Western European cities.
Studies that have examined specific architectural elements have
done so through small-sample surveys or controlled interviews,
not through corpus-scale computational analysis [8, 26]. No
published study, to our knowledge, has applied large-scale the-
matic coding and sentiment analysis to a single residential
architectural typology—the balcony—using non-Western, non-
English social media data. Furthermore, existing Persian-language
social media studies in architecture have remained at the level
of general housing satisfaction or urban perception, without
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disaggregating findings by specific spatial element or applying a
design-theory-grounded thematic schema [22, 23].

Against this backdrop, this paper makes three original and
precisely bounded contributions. (1) It operationalizes Persian-
language Twitter discourse as a form of scalable, complementary
post-occupancy evidence for a specific and architecturally sig-
nificant residential element—the balcony—extending both the
linguistic scope and the spatial granularity of social media built-
environment research beyond what has previously been attempted.
(2) It develops and applies a novel 16-category, design-theory-
grounded thematic framework for classifying balcony-related
discourse, associates each category with a quantified Senti-
ment Polarity Index (SPI) derived from 10,000 tweets, and
validates the framework through inter-coder reliability testing
(x = 0.81)—providing a replicable methodological schema for
future discourse-based POE studies of other architectural typolo-
gies. (3) It translates these empirical sentiment patterns into
context-sensitive design implications for Iranian high-density
residential architecture, grounding design recommendations in
resident-expressed needs and frustrations rather than typological
convention—while explicitly acknowledging the representative-
ness, ethical, and methodological limitations inherent in social
media data, including the absence of geographic disaggregation
and the constraints of lexicon-based sentiment classification.

2. Literature Review

2.1. Balconies as semi-open interfaces in residential
architecture

Balconies occupy a spatially and symbolically liminal posi-
tion within residential architecture, functioning as semi-open
thresholds that mediate between interior domestic life and the
exterior public realm [27]. They serve a multiplicity of environ-
mental and psychosocial roles—ranging from natural ventilation
and daylight penetration to enabling social observation, rit-
ual behaviors, solitude, and even micro-scale cultivation [28].
In climatic and urban settings such as the Middle East and
Mediterranean, where high-density housing coexists with cul-
tural preferences for outdoor living, balconies assume heightened
ecological and symbolic relevance [29]. Yet despite their multi-
functionality and embeddedness in everyday life, balconies are
often marginalized in architectural practice and research—treated
as residual extensions, facade ornaments, or token gestures rather
than purposefully designed, inhabitable spaces [30]. The prevail-
ing literature has focused predominantly on formal typologies,
thermal optimization strategies, and regulatory constraints, with
comparatively limited attention paid to the experiential, emo-
tional, and socio-cultural dimensions of balcony use [31]. In the
Iranian context, these dimensions are particularly salient. Bal-
conies are deeply entangled with cultural tensions—particularly
around gendered visibility, modesty norms, and the blurred
boundary between private domesticity and public exposure [32,
33]. As Aronis [27] argues, occupying a balcony is a form of social
navigation—inviting interaction while also exposing inhabitants
to surveillance. In this sense, the balcony becomes not merely
a spatial element but a site of ideological negotiation, where
architecture intersects with social behavior, identity politics, and
cultural expectations.

While approaches grounded in environmental psychology
and POE have begun to acknowledge the importance of lived
experience in the design and evaluation of built environments

[34, 35], empirical studies of how users interact with and emo-
tionally respond to balconies remain scarce [8]. This gap is
especially critical given the growing recognition of semi-open
spaces as central to urban mental health, domestic well-being,
and social resilience [36]. This research aims to address that gap
by analyzing unsolicited, user-generated discourse from social
media platforms—capturing how individuals perceive, critique,
and emotionally engage with balcony spaces in everyday life. In
doing so, it shifts the architectural lens from top-down typo-
logical assumptions toward a bottom-up, culturally grounded
understanding of the balcony as a lived and negotiated spatial
interface.

2.2. Toward human-centered and experience-based
architectural inquiry

A growing body of scholarship in architectural theory, envi-
ronmental psychology, and critical spatial studies highlights the
persistent disjunction between the intentions of designers and
the experiences of users [37, 38]. While architectural practice
often emphasizes formal coherence, regulatory compliance, and
typological legibility, occupants engage with space through com-
plex blends of functionality, emotion, social interaction, and
symbolic meaning [39]. This divergence is especially pronounced
in semi-open spatial types—such as balconies, terraces, and
courtyards—which serve as both extensions of private life and
points of visual and acoustic exchange with the external environ-
ment [40]. Semi-private zones expose residents to contradictory
demands: they must provide a sense of retreat and security while
supporting visibility, openness, and social interface [41]. In high-
density or culturally conservative settings, these demands often
become sources of spatial conflict or adaptive behavior, such as
retrofitting balconies with screens, plants, or enclosures to reclaim
privacy [8, 42]. Despite their everyday ubiquity, these nuanced ten-
sions are rarely explored in design studios or policy documents,
which tend to relegate balconies to formal or passive roles within
facade systems [43].

To address this disjunction between what is built and what
people experience in those spaces, researchers have turned to
user-centered methodologies (POE [26], qualitative interviews,
ethnographic studies, and behavioral mapping [44]). They have
proven to be really useful in tackling issues such as comfort,
usability, satisfaction, and behavior. They are central to what
now motivates evidence-based and participatory design thinking.
However, conventional POE methods face significant limitations:
they are often resource-intensive, context-specific, and limited in
scope, making it difficult to extrapolate generalizable patterns
across different cultural or urban settings [20]. Additionally, many
traditional methods struggle to capture the spontaneous, affective,
and informal ways in which users describe, critique, and emo-
tionally engage with space in everyday life [45]. This gap has led
scholars to call for more adaptive, scalable, and user-generated
forms of spatial knowledge [46]. In this context, social media
platforms—particularly Twitter—present a novel opportunity to
access real-time, unsolicited, and emotionally charged reflections
on the built [47]. Tweets often contain rich clues about how users
feel, adapt to, or reject architectural decisions, making them a
valuable—if underutilized—resource for informing more respon-
sive and nuanced design practice [48]. By embracing social media
as a form of post-occupancy discourse, this study aims to capture
the subjective, lived, and emotional dimensions of balcony use at
scale—offering not only empirical data but also insights into how
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architectural space becomes meaningful (or problematic) through
everyday interaction.

2.3. Social media as an emerging tool in architectural
and urban research

The proliferation of digital communication platforms has
introduced novel opportunities for spatial inquiry, particularly in
contexts where traditional forms of data collection are constrained
by scale, access, or responsiveness [49]. Among these platforms,
Twitter has emerged as a uniquely valuable resource, offering large
volumes of unsolicited, timestamped, and geolocated narratives
that reflect how individuals perceive, critique, and emotionally
engage with their environments in real time [50]. These narratives
often contain spontaneous expressions of satisfaction, frustra-
tion, or desire—making them fertile ground for affective urban
analytics and experience-centered spatial research [51]. In recent
years, researchers across urban studies, geoinformatics, and com-
putational social science have employed techniques such as text
mining, sentiment analysis, natural language processing (NLP),
and topic modeling to reveal spatial patterns embedded in social
media discourse [52].

Beyond general urban analytics, recent work has demon-
strated the relevance of text mining and NLP for sustainability-
oriented built-environment research, including analyses of green
housing discourse and social media—based decision support in
smart-city contexts [53, 54].

These methods have been used to identify emotional
geographies [24], monitor public perception of urban policy
and infrastructure [55], and map inequalities in access, expo-
sure, or amenity [25]. Such work demonstrates the capacity of
user-generated content to complement and challenge top-down
datasets like census records, land use maps, or planning [56].
Despite this progress, the architectural field—particularly in its
design-oriented branches—has been slow to integrate these digi-
tal methodologies into its analytic repertoire [22]. Most existing
applications of social media in architecture are limited to mar-
keting analytics, brand sentiment, or post-occupancy surveys tied
to specific developments [12]. Rarely are platforms like Twitter
or Instagram treated as vernacular archives of spatial experi-
ence, capable of revealing how architectural elements—such as
balconies, thresholds, or fagades—are emotionally and behav-
iorally inhabited [57]. This gap is especially salient in Global South
contexts, where planning regimes are often less participatory,
and residents’ voices are underrepresented in official evaluation
frameworks [58]. In such settings, social media may serve as
a form of grassroots spatial testimony, articulating needs, dis-
comforts, and micro-political struggles that do not surface in
professional discourse or regulatory policy [59]. While ethical and
linguistic challenges remain—such as data privacy, representative-
ness, and local idioms—there is growing recognition that digitally
harvested, affect-rich, and culturally embedded data can pro-
vide invaluable insight into everyday urbanism [60]. By applying
social media mining to architectural elements such as balconies,
this study contributes to the nascent but promising intersec-
tion of computational urbanism, emotive spatial analysis, and
experience-led design research.

2.4. Research gap and contribution
While balconies have been explored through multiple

lenses—ranging from technical performance and environmental
behavior [43] to formal esthetics [61] and policy compliance [31}—
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there remains a marked absence of scholarship focused on their
affective, perceptual, and everyday functional dimensions [62].
Existing research tends to privilege designer-centric narratives,
often overlooking how inhabitants emotionally inhabit and eval-
uate balcony spaces in practice [63]. This is especially true within
Iranian urban contexts, where balconies are shaped by religious
modesty codes, climatic constraints, high-density living patterns,
and evolving cultural norms around public/private spatial bound-
aries [32, 33]. Moreover, no prior architectural or urban study has
leveraged large-scale, user-generated social media content to sys-
tematically investigate balconies as emotionally charged, socially
contested, and functionally complex spaces. While computational
social science has demonstrated the potential of platforms like
Twitter to reveal spatial affect, behavioral insight, and emergent
urban concerns [21], such methods have rarely been applied to
architectural typologies—Ilet alone semi-private, domestic thresh-
olds like balconies [23]. This study tries to fill some of these gaps.
It works with 10,000 Persian tweets from July 2024 to June 2025
and combines thematic coding, sentiment analysis, and statisti-
cal charts in a mixed-methods design. The goal is to achieve a
bottom-up account of how people really see, judge, and adapt to
their balconies. This means that lived experience and emotional
resonance are to be recognized as legitimate dimensions of spa-
tial evaluation, not as afterthoughts. The research is situated at
the intersection of architectural theory, environmental psychol-
ogy, and digital urban studies and presents a novel conceptual
and methodological approach to the study of balconies. The argu-
ment is that these spaces, so easily overlooked, are in fact key
nodes of environmental, cultural, and emotional negotiation. So,
architects and planners need empirical tools that reflect this reality
if they want to design housing that is really responsive, adaptive,
and user-centered.

2.5. Theoretical framework

Three main theories support this study and help concep-
tualize and understand what users say about balconies on the
internet.

The first is Attention Restoration Theory by Kaplan and
Kaplan (1989). This theory explains that contact with nature, even
in small amounts, helps people recover from mental tiredness and
stress.

The second is Ulrich’s Theory of Supportive Design (1997)
[29]. It suggests that buildings and spaces can reduce stress and
improve well-being when they include natural elements, offer
pleasant distractions, and give people some control over their
surroundings. In practice, this theory guides our interpretation
of user complaints about balconies, such as cramped, exposed,
or noisy, as indicators that the space was not supportive or
comfortable.

The third theory relates to threshold and liminal spaces in
architecture theory [4, 6]. The idea is of balconies as liminal
spaces—spaces on the threshold of private domesticity and public
exposure. That spatial liminality generates real tensions about pri-
vacy, social visibility, and cultural norms, and those tensions are
evident in the discourse patterns we observed in Category D (View
and Privacy) and Category K (Social Interaction). Together, these
three frameworks allow the study’s empirical findings to be sit-
uated within established theoretical traditions, enabling a more
theoretically grounded interpretation of sentiment patterns and
design implications.
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3. Research Methodology

3.1. Research design

This research employs a mixed-methods, data-driven approach
combining computational text analytics with thematic content
analysis. The objective is to uncover how Iranian social media
users perceive, evaluate, and emotionally respond to architectural
features of balconies in residential buildings. Drawing on public,
user-generated data, the study bridges the gap between designed
intent and lived experience, contributing to human-centered and
evidence-based design research in architecture and urbanism.

The methodological framework consists of four main phases:

— Data Collection

Data Preprocessing and Cleaning

Thematic Categorization

— Sentiment Analysis and Statistical Interpretation

3.2. Data collection

The data source was Twitter. Persian-language tweets from
Iranian users were pulled specifically to capture organic, unso-
licited reflections on balconies in residential settings—the kind of
commentary people post without being asked, which is exactly
what makes it useful. Keyword-based filtering with temporal
constraints kept the collection both relevant and contextually
coherent. One thing worth flagging upfront: in Persian, “bal-
cony” and “terrace” get used interchangeably, so both terms were
used as the sole filters for extracting tweets. That yielded 10,843
original tweets posted between July 1, 2024, and June 30, 2025.
Retweets, replies, promotional posts, and unrelated tweets were
removed to keep only original user-generated content. Tweets that
were clearly promotional, made by bots, or not related to the
topic were removed during preprocessing. When location and time
information was available, it was saved for possible future use, for
example, spatiotemporal analysis of the discourse on balconies.
The result was a pruned collection that shows public feelings
about balconies in Iran, which is suitable for big content and
sentiment analysis.

3.3. Data cleaning and preprocessing

Before the tweets could be used for thematic and senti-
ment analysis, they had to go through a careful cleaning process.
This step was necessary to make sure the data were reliable and
clear from a linguistic and analytical point of view. Several steps

were followed to make the collection of tweets more accurate, as
detailed below:

1) Language Filtering: A dedicated language detection model was
applied to verify that all tweets were in Persian, eliminating
non-Persian content and multilingual noise.

2) Stopword Removal: Common Persian stopwords (e.g.,
“as”, el “ ")y _words that carry minimal semantic
weight—were removed using curated Persian NLP stopword
lists.

3) Emoji, Hashtag, URL, and Punctuation Cleaning: Non-textual
elements such as emojis, hashtags, mentions, web links, and
excess punctuation were stripped to reduce processing bias and
enhance clarity.

4) Tokenization and Lemmatization: Tweets were tokenized into
constituent word units, and lemmatization was applied
using Persian NLP libraries such as Hazm and Parsivar,
standardizing words to their base grammatical forms.

5) Deduplication: Identical and near-identical tweets—often orig-
inating from spam accounts or coordinated campaigns—were
removed to prevent distortion of sentiment distributions.

6) Relevance Filtering: A special classifier (a computer tool built
for this purpose) was used to remove tweets that were not actu-
ally about balconies as physical or architectural spaces, as in
metaphorical or poetic uses of the word.

The final dataset was cleaned, normalized, and made linguis-
tically consistent. This dataset then became the basis for the next
steps: text mining, thematic categorization, and sentiment scoring.
This cleaning stage (called preprocessing) was necessary because
it reduced noise in the data, kept the interpretation accurate, and
protected the overall reliability of the study.

To ensure analytical reliability, the raw dataset underwent a
rigorous, systematic preprocessing and review pipeline (summa-
rized in Table 1). The data cleaning, filtering, and coding processes
were conducted utilizing spreadsheet software (Microsoft Excel)
to facilitate systematic search, sorting, and manual review.

Instead of using automated scripts, a careful human-in-the-
loop method was used. Stopword removal and noise reduction
were handled by systematically filtering out common Persian
functional words alongside domain-specific promotional terms
(e.g., real-estate jargon) identified through repeated passes over
the corpus. Tweets containing non-architectural, metaphorical, or
poetic uses of “balcony” and “terrace” were flagged using an
exclusion list of contextual keywords and then reviewed by the
researchers directly. That screening process removed 843 irrele-
vant or noisy posts from the initial pool of 10,843, leaving a clean,
standardized dataset of exactly 10,000 tweets ready for thematic
coding and sentiment analysis.

Table 1
Data processing pipeline—tweet counts at each stage

Tweets
Stage Description remaining
Initial collection Keyword-based extraction (“U“U:'“ / ”i’ﬁl"”) and excluding retweets/replies 10,843
Data cleaning and noise Systematic removal of duplicates, malformed, and non-Persian text 10,000

reduction
Relevance filtering Search-based and manual exclusion of non-architectural 10,000
metaphors/promotions

Final dataset Final curated corpus retained for thematic and sentiment analysis 10,000

Note: After cleaning and relevance filtering, 843 tweets were excluded. No stable intermediate subtotal was retained.
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3.4. Thematic categorization

The thematic categorization worked in two stages, com-
bining a deductive framework with inductive refinement. In the
first stage, an initial set of 12 thematic categories was built
deductively, drawing on established frameworks from architec-
tural theory, environmental psychology, and POE literature. That
initial framework was then tested on a pilot sample of 500
tweets—and in the process, four additional categories emerged
inductively from recurring discourse patterns that the original
schema hadn’t captured. That brought the total to the final
16-category framework shown in Table 2.

One deliberate methodological choice worth flagging was that
classification was done through expert manual coding rather than
computational topic modeling like Latent Dirichlet Allocation
(LDA) or BERTopic. The reasoning is straightforward. The vocab-
ulary here is highly domain-specific, individual tweets often carry
multiple labels at once—describing spatial dimensions and emo-
tional experience in the same breath—and the categories needed to
align with architectural theory rather than statistical co-occurrence
patterns. Unsupervised topic modeling just wasn’t the right tool
for that job.

Each of the 10,000 preprocessed tweets was coded by the pri-
mary researcher using a structured codebook and then assigned to
16 thematic clusters grounded in principles from architecture, land-
scape, and environmental design. A single tweet could be assigned
to more than one category where the content warranted it:

To check whether the thematic coding was actually consis-
tent, an inter-coder reliability procedure was run. A stratified
random sample of 543 tweets—5% of the full dataset—was
independently coded by a second researcher with expertise in
architectural theory and qualitative content analysis, someone
who hadn’t been involved in the original classification at all.
Both coders worked independently, assigning each sampled tweet
to one or more of the 16 thematic categories using only the
definitions laid out in Table 2. Agreement was then calculated
using Cohen’s kappa (x) [64], the standard measure of inter-rater

reliability that adjusts for the agreement you'd expect by chance
alone. The result (x = 0.81) indicates strong inter-coder agreement,
clearing the commonly accepted threshold of x > 0.80 for reli-
able qualitative coding schemes. Where disagreements did come
up, they mostly involved tweets with overlapping spatial cues—
simultaneous references to spatial dimensions and functional use,
for instance. These tweets were worked out through structured
discussion until both coders agreed on the same label. Thematic
assignments were also verified by domain experts in architec-
ture and landscape studies. In total, the 10,000 tweets produced
17,305 category-level thematic instances, a figure that reflects the
multiple category assignments applied to individual tweets. The
complete set of coded and sentiment-labeled tweets, together with
their thematic categories, is provided as Supplementary Dataset
S1 (bilingual, Persian—English).

3.5. Sentiment analysis

To understand how users felt about different balcony fea-
tures, each tweet was analyzed for its sentiment (whether it
expressed a positive, negative, neutral, or mixed feeling). This was
done by looking at the tone and language style of each tweet.
A hybrid method was used for this sentiment analysis: it com-
bined rule-based Persian sentiment lexicons (lists of words with
assigned emotional value) with contextual scoring heuristics (rules
that help interpret meaning based on context). This combination
helped improve accuracy, especially with informal, idiomatic, and
emotional language, which is very common on social media.

The choice of a lexicon-based approach—rather than
fine-tuned transformer models such as ParsBERT [65] or
XLM-RoBERTa [66}—was motivated by three domain-specific
constraints. First, no publicly available labeled corpus exists for
Persian-language architectural or residential discourse, making
supervised training of neural models infeasible without prohibitive
annotation cost. Second, the sentiment vocabulary in this domain
is highly specialized and spatially grounded (e.g., terms denot-
ing cramped conditions, visual exposure, or thermal discomfort),

Table 2
Thematic categories for balcony-related tweets

Code Thematic category Example keywords

A Dimensions & spatial scale small, cramped, spacious

B Form, geometry, & spatial configuration rectangular, narrow, curved

C Position in floor plan corner, front-facing, central

D View & visual privacy view, overlooking, privacy

E Greenery & vegetation plants, flowerpots, garden

F Materiality & surface quality wood, ceramic, aluminum

G Cover & shading elements shade, canopy, awning

H Light, ventilation, & climatic response breeze, sunlight, hot, suffocating
1 Safety & physical security railing, children, falling, unsafe
J Daily use & functional purpose coffee, smoking, drying clothes
K Social interaction & neighbor noise neighbors, shouting, eavesdropping
L Indoor—outdoor connection door, transition, threshold

M Esthetic quality & decoration beautiful, ugly, well-designed

N Spatial perception & psychological impact calm, disturbing, peace

(0] Architectural style & design value modern, brutalist, fake-classic

P Urban role of balconies cityscape, skyline, fagade

Note: Each tweet may fall under one or more categories, based on architectural and spatial features.
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which are systematically underrepresented in general-purpose
Persian sentiment benchmarks trained on news or prod-
uct reviews. Third, the lexicon-based approach preserves full
interpretability: each sentiment assignment can be traced to
specific lexical triggers, which is essential for validating design-
relevant inferences and communicating findings to architectural
practitioners unfamiliar with machine learning outputs.

This methodological choice entails several acknowledged
limitations. Lexicon-based classifiers are inherently more sen-
sitive to sarcasm, irony, and context-dependent polarity shifts
than supervised neural models, particularly in informal social
media discourse where negation structures and colloquial idioms
are prevalent. Additionally, out-of-vocabulary terms—including
neologisms, slang, and domain-specific architectural jargon not
captured in general Persian sentiment lexicons—may be misclas-
sified or assigned neutral sentiment by default. These limitations
are strongest in tweets with hidden emotional hints, figura-
tive language, or culture-specific expressions that need pragmatic
inference beyond simple word matching. To push back against
such weaknesses, the lexicon was manually expanded with 127
domain-relevant terms pulled from a preliminary qualitative
review of a 500-tweet subsample. Next, contextual heuristics were
applied to handle common negation patterns—for example, nega-
tion markers preceding positive terms. Even so, the sentiment
classifications are best understood as approximations of emo-
tional valence rather than ground-truth labels. Future work should
look at domain-adapted transformer models as annotated Per-
sian architectural corpora become available, and consider hybrid
approaches that pair lexicon-based baselines with active learning
or few-shot fine-tuning strategies.

Tweets were assigned to one of four sentiment categories:

1) Positive—Expressions of satisfaction, comfort, admiration, or
delight

2) Example: “I love sitting out here with my coffee. The view is
perfect.”

3) Negative—Expressions of dissatisfaction, annoyance, critique,
sarcasm, or distress

4) Example: “This balcony is a smoking hell—I can’t even breathe
in my own house.”

5) Neutral—Descriptive or observational statements with little to
no emotional valence

6) Example: “The balcony is two meters wide and faces the
street.”

7) Mixed—Simultaneous expressions of both positive and
negative affect

8) Example: “Nice view but absolutely no privacy from the
neighbors.”

The sentiment detection was applied at the tweet level, but
results were subsequently linked to each of the tweet’s thematic
codes, allowing the identification of emotional patterns across

architectural categories (e.g., how often users reacted negatively
to daily functional issues vs. positively to greenery or decoration).
To quantify the emotional valence of each thematic category in a
comparable and reproducible manner, an SPI was computed for
each of the 16 categories. The SPI is defined as:

SPI, = M 1)
Ntotal,c

where N/ denotes the number of positively coded tweets in cat-
egory ¢, N_ denotes the number of negatively coded tweets in
category ¢, and Ny, . is the total number of tweets assigned to
category c¢. The SPI ranges from —1 (all tweets negative) to +1
(all tweets positive), with values near 0 indicating either predom-
inantly neutral discourse or an equal balance of positive and
negative expressions. This index allows direct comparison of emo-
tional valence across categories of varying size, normalizing for
differences in tweet frequency. Categories with an SPI below
—0.30 were flagged as high-dissatisfaction domains and moved to
the front of the queue in the design implications analysis.

That cross-sectional sentiment-thematic mapping became
the backbone for the statistical comparisons and visualizations
reported in the Findings section. It also made it possible to spot
polarized or emotionally charged design features—which in turn
allowed for a richer, evidence-informed reading of what users
actually prefer, what frustrates them, and what they expect.

3.5.1. Validation of the sentiment classification approach

To check how well the lexicon-based sentiment classifier per-
formed, a random sample of 150 tweets was selected from the
final dataset. The sample was stratified, meaning it kept the same
proportion of the four sentiment types (positive, negative, neu-
tral, mixed) as found in the whole dataset. A second researcher
labeled these tweets independently. This researcher has expertise in
Persian computational linguistics and did not see the automated
classification output before. The human-annotated labels acted as
the ground-truth reference set to evaluate the lexicon-based pre-
dictions. Standard metrics (precision, recall, and F1-score for each
sentiment class, plus macro-averaged F1 across all four classes)
were applied to measure classification performance. The results
showed acceptable performance for an interpretable lexicon-based
approach. The overall accuracy was 80.0% (120/150 correct), and
the macro-averaged Fl-score was 0.778 (Table 3; see also Sup-
plementary Dataset S2 for full validation results). As expected,
performance was strongest for the Negative class and compara-
tively lower for Mixed tweets, which are inherently more difficult
to classify using rule-based sentiment methods.

3.6. Statistical and visual analysis

After tagging the tweets by theme and sentiment, the dataset
was analyzed using descriptive and comparative statistics. This

Table 3
Validation of lexicon-based sentiment classification against human-annotated ground truth (» = 150)

Sentiment class Precision Recall F1-score Support (n)
Positive 0.775 0.795 0.785 39
Negative 0.883 0.898 0.891 59
Neutral 0.725 0.674 0.699 43
Mixed 0.700 0.778 0.737 9
Macro average 0.771 0.786 0.778 150

Note: Overall accuracy: 80.0% (120/150 correct).
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way, trends, differences, and patterns in how users perceive bal-
conies were identified. The objectives of this analytical phase were
to:

1) Quantify the frequency distribution of tweets across the 16
thematic categories (A—P);

2) Measure the sentiment composition (positive, negative, neutral,
and mixed) within each category;

3) Identify category-level divergence (i.e., determine which
themes generated the most polarized or emotionally complex
responses); and

4) Detect salient overlaps between categories, indicating com-
pound spatial concerns or correlated experiences.

To operationalize these goals, the study employed Python
3.10 with the following libraries: pandas (v2.1) for data struc-
turing and tabular transformation; matplotlib (v3.8) and seaborn
(v0.13) for graphical output; scikit-learn (v1.3) for co-occurrence
matrix computation; and custom scripts for SPI calculation and
category-level statistical aggregation.

Thematic co-occurrence was quantified using the Jaccard
Similarity Coefficient (J), defined as:

|4 N B|

J(4,B) = |40 B

(€)

where |4 N B| is the number of tweets assigned to both cate-
gories 4 and B and |4 U B is the number of tweets assigned to at
least one of the two categories. Jaccard values range from 0 (no
co-occurrence) to 1 (complete overlap), with higher values indicat-
ing stronger thematic coupling in the discourse. This coefficient
was computed for all 120 possible category pairs (16 x 15/2) and
visualized as a symmetric heatmap.

For presentation clarity, only the most analytically salient
subset of category pairs is shown in the heatmap below, rather
than the full 16 X 16 matrix.

The following outputs were generated and incorporated into
the analysis:

1) Horizontal bar charts allowed easy visual side-by-side scan-
ning of emotional responses by comparing positive, negative,
neutral, and mixed sentiment across all categories.

2) Summary tables laid out both category frequency and
sentiment breakdown for each thematic code.

3) A co-occurrence matrix was used to dig into multi-thematic
tweets and map out the relational structure of balcony features
as they appeared in user discourse.

4) The analysis also flagged outlier categories—cases where emo-
tional intensity diverged sharply from tweet volume, like
themes that generated strong reactions despite relatively low
representation in the dataset.

Together, those visualizations and statistical summaries gave
the interpretation of results a solid empirical foundation. In
particular, they allowed evidence-based evaluation of which archi-
tectural elements users found most dissatisfying, emotionally
meaningful, or socially contested. This directly informed the
design implications discussed in subsequent sections.

4. Findings

This section presents the analytical results of the thematic
and sentiment analysis conducted on 10,000 curated Persian-
language tweets. Findings are structured around the 16 thematic
categories (A—P) introduced in Table 2 and supported by
corresponding sentiment metrics and visualizations.

4.1. Overview of thematic distribution

Among the full dataset, users frequently mentioned design-
related attributes such as daily functionality (J), spatial dimensions
(A), privacy and view (D), and greenery (E). Table 4 summarizes
the distribution of tweets across thematic categories.

Table 4
Frequency of tweets per thematic category. Higher frequencies indicate features users frequently referenced—positively
or negatively

Code Category name Tweet count % of total tweets
J Daily functional use 3227 29.7
A Dimensions & spatial scale 2310 21.3
D View & visual privacy 1874 17.3
E Greenery & vegetation 1320 12.2
M Esthetics & decoration 984 9.1
H Light, ventilation, & climate 932 8.6
K Social interaction & noise 817 7.5
F Materiality & surface quality 778 7.2
1 Safety & physical security 733 6.8
G Cover & shading elements 702 6.5
N Spatial perception & mental experience 693 6.4
C Position in floor plan 665 6.1
(0) Architectural style & design value 622 5.7
L Indoor—outdoor connection 598 5.5
B Form, geometry, & spatial configuration 561 5.2
P Urban role of balconies 489 4.5

Note: Categories are not mutually exclusive; some tweets appear in multiple categories.
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Table 5
Sentiment breakdown by thematic category
Code  Category name Positive % Negative % Neutral % Mixed %
J Daily functional use 9.3 77.4 8.8 4.5
A Dimensions & spatial scale 12.2 36.3 42.6 8.9
D View & visual privacy 21.7 31.2 38.5 8.6
E Greenery & vegetation 29.7 17.4 42.1 10.8
M Esthetics & decoration 27.8 20.5 40.6 11.1
H Light, ventilation, & climate 18.6 33.1 394 8.9
K Social interaction & noise 10.4 41.5 39.3 8.8
F Materiality & surface quality 22.0 24.6 40.8 12.6
1 Safety & physical security 13.1 28.3 47.7 10.9
G Cover & shading elements 19.2 27.4 45.0 8.4
N Spatial perception & mental 25.9 30.5 324 11.2
experience
C Position in floor plan 12.8 22.7 534 11.1
(6] Architectural style & design value 23.5 19.9 44.1 12.5
L Indoor—outdoor connection 19.4 27.1 45.2 8.3
B Form, geometry, & spatial 16.1 26.4 49.7 7.8
configuration
P Urban role of balconies 21.1 23.7 47.0 8.2

Note: Top negative and positive values are highlighted.

4.2. Sentiment distribution across categories

Sentiment analysis reveals meaningful distinctions across the-
matic areas. These category-level sentiment patterns should be
interpreted in light of the validated performance of the sentiment
classifier (overall accuracy = 80.0%, macro-F1 = 0.778), which
supports the reliability of the broad polarity trends while still war-
ranting caution in borderline or mixed cases. As seen in Table
5 and Figures 1, 2, 3, and 4, users express particularly nega-
tive sentiment toward functional and spatial inadequacies, while
showing more appreciation for vegetation, design esthetics, and
experiential elements.

4.3. Sentiment visualizations

All figures are shown with clear captions and standardized
formatting to make comparison easy across sentiment classes
and thematic categories. Category codes A—P correspond to the
thematic framework defined in Table 2.

As Figure 1 shows, Category J (Daily Use) had the high-
est negative sentiment of any category—77.4% of related tweets
expressed frustration, annoyance, or discomfort. That negativ-
ity was driven largely by recurring complaints about smoking
neighbors, the visibility of drying laundry, and a general lack of
privacy during balcony use. Social Interaction (K) and Dimen-
sions & Scale (A) were two other categories with significantly
high negative sentiment, indicating spatial constraints and neigh-
bor behavior as two of the larger sources of dissatisfaction in the
dataset.

Conversely, Figure 2 shows that Category E (Greenery)
elicited the strongest positive sentiment, with 29.7% of tweets
expressing joy, relaxation, or admiration. Users frequently praised
balconies that featured plants, flowerpots, climbing vines, or
miniature gardens, describing them as calming, refreshing, and
esthetically enriching. Esthetics (M) and Spatial Perception (N)

also ranked high in positivity, reflecting a strong appreciation for
balconies that provided visual delight or psychological retreat.

As illustrated in Figure 3, Position in Plan (C) and Form &
Geometry (B) had the highest proportions of neutral sentiment,
with over 50% of tweets in these categories being purely descrip-
tive. Users in these tweets often referred to the layout, location,
or configuration of balconies in architectural plans without con-
veying a clear emotional tone. These findings suggest that certain
design attributes are more frequently discussed in functional or
observational terms, rather than affective ones.

Figure 5 consolidates these patterns into a single heatmap,
cross-tabulating sentiment class against thematic category to allow
direct visual comparison of polarity concentration across all 16
categories.

Figure 6 presents these same sentiment—category relation-
ships as a Sankey diagram, tracing how thematic instances flow
from each sentiment class into the 16 design categories.

4.4. Interpretation of key patterns

The combination of thematic classification and sentiment
analytics reveals a layered and complex public perception of resi-
dential balconies. Several key patterns emerge that are instructive
for both architectural theory and design practice:

1) Functional constraints dominate negative sentiment. Category
J (Daily Use) shows the highest concentration of negative
sentiment (77.4% negative tweets). Many tweets describe bal-
conies as too narrow, cluttered, or non-functional and refer
to secondary uses such as laundry drying, smoking, or stor-
age. Together, these posts indicate that a substantial share
of balcony-related discourse in our dataset frames balconies
primarily through everyday functional constraints rather than
leisure-oriented use. Because the dataset is not geographi-
cally disaggregated, this pattern should be interpreted as a
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Figure 1
Distribution of negative sentiment across the 16 balcony design categories
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corpus-level tendency rather than as a uniform condition across
all Iranian cities, housing typologies, or climatic regions.
Design sensitivity is appreciated. In contrast, categories such
as Greenery (E) and Esthetics (M) received strong positive
reactions. Tweets praising balconies with vegetation, deco-
rative detailing, or well-composed materials show that some
users value balconies not only as functional spaces but also
as areas for visual and sensory enjoyment in this dataset.
This shows the significance of biophilic and affective design
principles, even in small urban settings. However, positive
comments about greenery and esthetics should not be read as
the same in all places, since the dataset does not allow distinc-
tion of whether these preferences are more strongly expressed
in specific urban or climatic contexts.

Privacy remains contested. Sentiment results for Category D
(View & Privacy) were mixed. Many users appreciated open
views but, at the same time, expressed concern about being
seen by others, lack of screening, and too much exposure
to neighbors. This mixed reaction reveals a common design
conflict between openness and privacy. This prompts the
exploration of context-sensitive interventions (e.g., shading,
planting-based screening, or adjustable enclosure strategies) as
possible design responses. This ambivalence about privacy can
be understood as a recurring motif in the entire dataset, but the
strength of the ambivalence might be different in parts of the
dataset characterized by different cultural norms, densities of

4)

5)

Negative sentiment (%)

urbanization, and types of housing that cannot be untangled
in the present dataset.

Urban identity is underdiscussed. Despite growing discourse
on the balcony’s role in urban form and fagade articula-
tion, Category P (Urban Role) had low tweet frequency and
modest sentiment variation within this dataset. This pat-
tern may indicate that balconies, in the minds of users, are
understood primarily as personal or domestic spaces, rather
than elements with public or civic identity. This detachment
calls attention to the underutilized potential of balconies as
contributors to urban vitality, ecological performance, and
architectural storytelling—roles that remain unrecognized in
public discourse. Because no regional or city-level breakdown
is available in the present dataset, this limited attention to the
urban role of balconies should be interpreted as an aggre-
gate discourse pattern rather than a geographically invariant
feature of public perception across Iran.

Contradictions exist within single tweets. The presence of mixed
sentiment in multiple categories (e.g., F, O, D) indicates that
users sometimes express positive and negative evaluations in
the same post (e.g., “Nice view but absolutely no privacy
from the neighbors.”). This pattern suggests that balcony expe-
rience is discussed through multiple, sometimes competing
lenses (practical, emotional, social, and environmental), and
that design implications should be framed as trade-offs rather
than one-dimensional fixes.
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Figure 2
Distribution of positive sentiment across the 16 balcony design categories
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Taken together, these findings suggest that when people
talk about balconies on Twitter, they frame them as emotionally
salient and socially negotiated domestic thresholds with recur-
ring environmental themes running through the discourse. That’s
a meaningful signal for housing research and practice—though
it comes with the caveat that social media evidence has real lim-
its. These patterns should be read as aggregated tendencies within
the observed Twitter corpus, not as geographically uniform state-
ments about balcony experience across all Iranian residential
contexts.

5. Discussion

This section explains the findings using architectural theory,
environmental psychology, and human-centered design.

Based on the analysis of 10,000 selected Persian-language
tweets, the study offers an unprompted view of how users describe
their balcony experience in emotional, spatial, and social terms—
within the limits of this dataset. By comparing these results with
common design approaches, several important themes appear. To
help explain these themes, Figure 7 shows a combined sentiment
profile for all 16 design categories. The radar chart shows that
functional categories like Daily Use (Category J) and Dimensions
& Scale (Category A) often come with negative sentiment. In con-
trast, sensory and emotional categories like Greenery (Category
E) and Esthetics (Category M) are more often linked to positive

Positive sentiment (%)

sentiment. Neutral and mixed responses fall in between, showing
uncertain or situation-based feelings.

5.1. Reframing balcony design through user-centered
evidence

The findings suggest a potential mismatch between some
emphases in prevailing balcony design discourse (e.g., typologi-
cal integration, fagade articulation, climatic responsiveness) and
the concerns that users most frequently articulate in everyday talk
about balconies [8, 67]. Within this dataset, residents often evalu-
ate balconies in terms of day-to-day usability, emotional comfort,
and social frictions, rather than formal or environmental perfor-
mance alone. This user-oriented emphasis is consistent with prior
studies showing that residents tend to evaluate balconies primarily
through everyday use, social norms, and adaptability in practice
rather than through formal design intentions alone [8, 30, 31].

This is reflected in the sentiment patterns: Category J (Daily
Use)—covering routine practices such as smoking, drying clothes,
or sitting outdoors—shows the highest share of negative expres-
sions (77.4%). These complaints show dislike not with the idea
of the balcony itself but with felt limits on usability, tight space
conditions, and frictions with nearby units. Examples include dis-
comfort said to come from secondhand smoke affecting close
apartments, worries about visual intrusion due to low screening,
and balconies described as utility zones instead of thoughtfully
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Figure 3
Distribution of neutral sentiment across the 16 balcony design categories
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designed spaces. Taken as user-reported views, these patterns may
show shortfalls in spatial programming and socioenvironmental
sensitivity, rather than small mistakes in detailing or looks. Sim-
ilar tensions between how balconies are meant to be used and
how people actually use them show up in post-occupancy and
context-based studies of apartment housing too. People often end
up dissatisfied because their balconies are too narrow, because
they have to juggle different needs in a small space, or just because
of issues with the neighbors [13, 29, 43].

The results support a design framing in which balconies are
not treated only as decorative or secondary appendages. Rather,
they should be treated as functionally and socially sensitive semi-
private zones. Using user experience evidence may help create
more adaptive, context-aware, and meaningful design responses.
An example of this evidence is unsolicited social media narratives.
At the same time, the present corpus does not allow city-level
or climate-zone-level disaggregation. Thus, these design implica-
tions should be seen as indicative and context-sensitive rather
than universally representative of residential conditions across
Iran.

5.2. The role of emotional and sensory design
The categories with comparatively higher positive

expressions—particularly Greenery (Category E) and Esthetics
(Category M)—highlight how users’ balcony talk frequently

12
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foregrounds sensory appeal, affective comfort, and biophilic
elements. Tweets often praise balconies with plants, decorative
features, natural textures, or pleasing views, suggesting that—
even in small doses—such elements are associated with more
favorable user descriptions of balcony experience. These patterns
resonate with Kaplan and Kaplans argument that even mod-
est incorporations of greenery and environmental variety can
enhance environmental preference, attachment, and restorative
benefits [68]. Similarly, Ulrich’s Theory of Supportive Design
(1997) argues that spaces offering natural elements, esthetic soft-
ness, and opportunities for retreat are more likely to reduce stress
and promote psychological well-being [69]. While not a causal
test, the discourse patterns observed here are broadly consistent
with these theoretical perspectives.

This interpretation 1is also consistent with recent
sustainability-oriented balcony research showing that balcony
geometry, shading capacity, and adaptive configuration can
influence daylighting, thermal comfort, and building energy
performance across different fagade conditions [10, 11].

Within this dataset, Category E (29.7% positive) and Cate-
gory M (27.8% positive) show relatively higher positive sentiment
compared to most other categories, indicating that greenery and
esthetic qualities are recurrently discussed in favorable terms. This
may signal that users often value balconies not only for techni-
cal adequacy but also for emotional and experiential qualities.
From the perspective of landscape architecture, even minimal
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Figure 4
Distribution of mixed sentiment across the 16 balcony design categories
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green interventions—such as potted plants, vertical trellises, or
hanging baskets—have been shown to enhance perceptions of
privacy, serenity, and domesticity [69, 70]. Taken together, the dis-
course patterns here suggest that “soft” experiential attributes may
be underweighted in performance-driven balcony design routines,
despite their salience in everyday user talk.

5.3. Cultural context and the semi-private dilemma

In the Iranian context, balconies occupy a uniquely ambiva-
lent spatial and social position. As architectural extensions of
private domestic life, they physically belong to the household; yet,
by virtue of their exposure to the exterior, they exist on the thresh-
old between public and private domains [71]. This semi-private
status introduces complex cultural and behavioral dynamics that
deeply influence how balconies are perceived, inhabited, and
emotionally experienced [72]. In this discourse, concerns around
privacy kept coming up in the tweets—people talked about being
watched, about neighbors being too close for comfort, and how
uncomfortable it is to feel exposed in crowded apartment build-
ings. These anxieties tie back to higher-level questions around
modesty, privacy, and working out boundaries in daily life, all of
which run deep in Iranian social norms [71]. Sometimes, standard
building designs—what might be called typological defaults—like
fully open balconies or ones with glass railings, just do not match
what makes people feel socially comfortable. When this happens,

6 8 10 12 14 16
Mixed sentiment (%)

residents might avoid using their balconies altogether or try fixes
like putting up makeshift screens or using retrofitted concealment
practices. Instead of assuming that a completely open balcony is
always the perfect design for everyone everywhere, the discourse
shows the need to frame balcony design as a culturally respon-
sive negotiation of visibility and control. In simple terms, it is all
about finding a healthy balance between how much people want
to see outside and how much privacy they want from their neigh-
bors, based on their local culture. Design moves such as adjustable
shading, layered planting for visual filtering, perforated screens,
or modular enclosure systems can give residents more control over
being seen, letting balcony use change with time of day, activity,
and felt social comfort. Importantly, the return of privacy-related
expressions (including both bad and mixed sentiment) shows that
privacy works not only as a geometric parameter but also as an
affective condition that shapes whether a balcony feels welcoming
or stressful from the start. Taken together, these patterns make a
quite strong case for moving away from fixed, form-driven answers
and toward more flexible setups that balance outside connection
with optional enclosure.

5.4. Implications for future design practice
Figure 8 presents a Jaccard-based co-occurrence heatmap

of balcony design categories, showing how often two features
are mentioned together relative to their total appearances. The
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Figure 5
Heatmap of sentiment distribution across the 16 balcony design categories
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strongest association is between H (Lighting & Ventilation) and
K (Social Interaction/Noise) (J = 0.26), indicating that roughly
one quarter of mentions involving either category also invoke the
other. This co-mention pattern suggests that discussions of envi-
ronmental openness are frequently articulated alongside concerns
about social exposure and noise, rather than in isolation. A sec-
ond, smaller association appears between M (Esthetics) and P
(Urban Role) (J ~ 0.13), indicating that tweets about appear-
ance sometimes also reference fagade or neighborhood image.
A third link, H-N (Lighting & Ventilation < Spatial Perception,
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J =~ 0.09), suggests that references to daylight and airflow are
occasionally discussed alongside perceptions of spaciousness. Sev-
eral moderate ties cluster around J =~ 0.05-0.06—including D-P
(0.064), L-N (0.063), A-L (0.060), D-E (0.056), H-J (0.055), and
A-D (0.054)—while most other pairs remain weak. Notably, F-P
is low (J = 0.03), indicating limited co-mention between mate-
riality and the urban/collective role of balconies in this dataset.
Overall, these patterns indicate that residents do not perceive
physical qualities in isolation: concerns about airflow and sunlight
often intertwine with social dynamics (privacy/noise), and esthetic
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Figure 6
Sankey diagram illustrating flows between sentiment classes and balcony design categories
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appeal sometimes aligns with perceptions of the balcony’s role in
the urban fagade.

5.5. Design implications from social media evidence

By leveraging unsolicited, user-generated content, this study
illustrates the potential of social media discourse as a complemen-
tary source of POE—one that can surface emotive, unprompted,
and time-sensitive descriptions of lived spatial experience within
the scope and limits of the dataset. This methodological posi-
tioning is further supported by recent studies applying social
media text mining and NLP to sustainability-related building dis-
course and smart-city decision contexts, suggesting that digitally
generated textual data can serve as a meaningful supplementary
evidence base for built-environment evaluation [53, 54].

Unlike structured interviews or survey instruments, which are
often mediated by predefined questions and academic assump-
tions, social media commentary may capture spontaneous,
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context-rich reflections on how people describe using, adapting, or
struggling with domestic architectural spaces. At the same time,
Twitter is best positioned as a complement rather than a replace-
ment for conventional POE. Social media discourse shows what
users choose to express. The expression is often spontaneous. But
it reflects a self-selecting population. It does not give the demo-
graphic, spatial, or behavioral controls that field-based methods
usually give. Therefore, the patterns mentioned here should be
taken as showing signs that can extend the proof base, bring up
less-talked-about worries, and help create design-relevant ideas
to test. These signs can then be made stronger through follow-
up real-world work (e.g., targeted POE, interviews, or in situ
observation) to test how common they are, how they work, and
context-specific limits.

The findings motivate a shift of balcony design goals toward
adaptive, context-aware, and evidence-informed ways (Figure 9).
These recurrent themes and co-mentions in the discourse suggest
a number of design-relevant directions:
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Figure 7
Radar chart showing the integrated sentiment profile across the 16 balcony design categories
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1) User agency in spatial modulation: Balconies should permit
resident control over exposure, granting people the ability to
modulate privacy, ventilation, and shading, as environmental
and social conditions evolve. Fixed, one-size-fits-all solutions
do not do well in culturally diverse and spatially dense urban
contexts.

2) Green infrastructure integration: Whether it’s a few potted
plants or a full vertical garden, vegetation needs to enter the
design conversation early and not get bolted on at the end as
decoration. It pulls real weight as a core spatial feature with
thermal comfort, emotional well-being, and visual buffering.
That’s too much to leave as an afterthought.

3) Recognition of everyday rituals and affective use: The tweets
also make clear that balconies carry a lot of everyday emo-
tional weight—rest, reflection, the occasional small gathering.
That matters for design. Experiential affordances need to
sit alongside technical adequacy: seating niches, micro-layout
flexibility, lighting that actually responds to how people use
the space. These details, in other words, signal the space was
designed for living in, not just built to code.

4) Social tension mitigation: In dense housing, the talk again
and again links balconies to frictions around smoke, noise,
and visual intrusion. Design answers may include buffering
strategies (setbacks, partitions, planting screens) and clearer
boundary-making to lower the chance of conflict in the first
place.
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Together, these implications suggest treating the balcony
not as a side leftover but as a key semi-private interface where
privacy, comfort, and everyday social life are handled. Impor-
tantly, because this study uses Twitter as the only main data
source, these implications should be understood as tied to the
context, exploratory, and complementary to current literature.
They are useful for forming design hypotheses and guiding
stakeholder discussions, but they also call for further validation
through additional data sources and on-site evaluation.

Methodological and Contextual Limitations. It should be
noted that this study has some limitations. Most importantly, the
dataset does not allow us to consider the geographic distribution
of tweets across Iran’s different urban and climatic regions. Iran
has a very wide range of climatic zones—from the humid sub-
tropical Caspian littoral around Rasht to the semi-arid central
plateau of Isfahan and Yazd, the cold mountainous northwest
around Tabriz, and the hot-humid Persian Gulf littoral near
Ahvaz and Bandar Abbas—as well as great variation in urban
density, housing typology, and socioeconomic conditions. The
design of balconies, patterns of use, and expectations of residents
are very likely to be very different in these contexts: a balcony in
a high-rise apartment block in Tehran serves different functional
and cultural roles than a balcony in a low-density courtyard house
in Shiraz. By treating Iran as a uniform context without looking
into various areas separately, the analysis risks obscuring region-
ally specific patterns. This can result in mixing up observations
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Figure 8
Jaccard-based co-occurrence heatmap of selected balcony design categories
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from places with totally different climates, and it might end up
making general statements that don’t really fit every part of the
country. For any future work, it would be a good idea to add
geolocation filtering. That way, the analysis could be done at a
city or regional level, and it could also take into account factors
like climate zone, housing type, and local cultural norms. Sec-
ond, the dataset includes a group of people who chose to be in it
themselves—Persian-speaking Twitter users who live in cities, are
younger, and use digital technology a lot—and this group does
not represent all the people who use balconies in Iran. Third, the
lexicon-based sentiment method, even though it’s easy to under-
stand and works well for this specific task, doesn’t perform as
accurately in classification as models like ParsBERT or XLM-
RoBERTa that have been fine-tuned. This is a real methodological
limitation, and future work should look for model-based alterna-
tives as annotated Persian architectural corpora become available.
Fourth, although the thematic coding was done by human coders
with an appropriate evaluation of inter-coder reliability (x = 0.81),

the category framework itself reflects the theoretical assumptions
of the research team. It may not contain all the balcony experience
elements that users really appreciate.

5.6. Toward transferable insights

The dataset is firmly within the Iranian urban context, but
some of the themes that emerged—tensions around privacy, emo-
tional and ritualized use, appreciation of greenery, discomfort
in high-density housing—translate fairly clearly to other archi-
tectural and cultural environments. These are not to be taken
as universal statements, but they do describe recurring problems
that seem to be related to semi-private threshold spaces wherever
they arise. The methodological framework itself—combining social
media mining, thematic classification, and sentiment analysis—
could be transferred to other spatial typologies, such as courtyards,
rooftop terraces, and shared circulation spaces, and to other cul-
tural contexts where locally specific concerns about privacy norms,
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Figure 9
Conceptual mapping linking dominant sentiment patterns to balcony design implications

- Foster User Agency

- Design for Flexibility

- Enable Privacy Control

- Manage acoustic spillover

- Ensure Usable Dimensionis

- Provide Minimum Depth

Greenery

- Integrate green infrastructure

- Promote Green—View Integration

s

Aesthetics

- Support Emotional Practices

- Promote Visual Harmony

Spatial Perception

- Design for Mental Experience

- Promote Cognitive Comfort

climate adaptation, and social interaction need to be surfaced.
What is particularly useful about this type of approach is that unso-
licited, emotionally expressive user discourse captures affective and
experiential dimensions that structured instruments tend to under-
represent, which makes it a genuinely complementary perspective
to conventional POE rather than a replacement for it.

Taken together, the study contributes to an ongoing disci-
plinary shift toward incorporating experience-oriented evidence
into architectural thinking—while recognizing that broader gener-
alization requires triangulation with additional empirical methods
and contexts.

6. Conclusion

This study offers a data-informed rethinking of balcony
design by mining over 10,000 Persian-language tweets and exam-
ining user sentiment across spatial, material, and experiential
dimensions. The researchers combined thematic classification and
sentiment analysis to discover how residents actually describe
their functional and emotional engagement with balconies—often
in terms that rarely make it into conventional feedback surveys.
The findings stress the need to avoid looking at balconies as
residual or purely esthetic appendages. What emerges instead is
a picture of these spaces as emotionally charged, socially negoti-
ated, and spatially consequential micro-environments in the fabric
of everyday domestic life. They are important spots where daily
life, emotions, and social needs happen.

6.1. Design insights informed by user discourse

The study extracted a set of design-relevant insights from
unsolicited, user-generated material that reflects the lived condi-
tions, frustrations, and aspirations balcony users actually express.
These are not rules but patterns that emerge in the way balconies
are experienced and talked about, and they provide a human
counterpoint to formal typological or regulatory methods.

18

1) User-centered functionality: The social media discourse shows
that people mostly talk about using their balconies for every-
day tasks—like drying laundry, smoking, or finding room for
basic seating and storage. This shows that residents do not just
value balconies as pretty, scenic extensions. Instead, especially
in crowded apartments, balconies are contested functional
spaces where different everyday needs compete for the same
small area. To realize these pressures requires an honest recog-
nition of competing uses rather than idealizing balconies as
passive leisure zones.

2) Emotional and Sensory Integration: People consistently show a
much more favorable sentiment when they talk about plants,
decorations, and climate-sensitive detailing. These features
should never be dismissed as just optional embellishments.
Instead, they are essential parts of the physical space that cre-
ate real comfort, build a strong emotional attachment, and
greatly improve perceived domestic quality.

3) Privacy modulation: Balconies live on the edge between public
and private. Lots of people mention such a tension, especially
where privacy connects with dignity and cultural norms. Flex-
ible strategies like screens, planting, or adjustable enclosures
are a more useful response as they give residents actual agency
over their own level of visibility, rather than fixed degrees of
openness.

4) Social and Environmental Resilience: As a threshold space, bal-
conies mediate between the individual and the urban collective,
and between interior microclimates and exterior environmental
conditions. Their design must seriously consider the intrusion
of noise, air quality, and thermal comfort and treat balconies
as resilient, livable interfaces of the broader housing ecol-
ogy, not residual appendages that happen to be attached to
apartments.

All of the above implies that balcony design could benefit
a lot from closer attention to lived routines, emotional com-
fort, and social negotiation—not as an alternative to formal and
environmental concerns, but complementary to them.
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6.2. Toward a responsive balcony design framework

In response to these patterns, the study sketches out a
flexible, user-informed framework for balcony design. Such a
framework tries to balance practical space needs with how peo-
ple feel and experience the space, while making room for both
shared design criteria and cultural expectations. The framework
is structured around four interrelated domains:

1) Spatial Dimensions and Scale. User discourse suggests that
excessively narrow or symbolic balconies often fail to sup-
port basic activities such as seating, planting, or movement.
Treating the balcony as a functional extension of domestic
space—rather than a fagade gesture—appears central to its
everyday viability.

2) Materiality and atmosphere. Beyond durability and perfor-
mance, material choices influence sensory perception and
emotional tone. Users often respond to material continuity
between interior and exterior spaces, as well as to textures and
finishes that support comfort and visual coherence.

3) Connection to Green and View. Visual and ecological con-
nections are frequently discussed in positive terms. Balconies
should either offer direct access to planting elements—such as
railing planters, vertical gardens, or integrated soil beds—or
be oriented toward natural vistas when site conditions permit.
These features promote biophilic engagement, mental restora-
tion, and environmental awareness, even in compact urban
settings.

4) Psychological Flexibility and Use. Balconies are often places
for personal routines like having coffee, reading, thinking, or
just taking a break from inside [30]. People often talk about
them as spots for being alone, reflecting, or taking short pauses
in the day. So, the design needs to offer adaptable space
conditions to respond to different emotional states, times of
day, and user moods. Movable shading, adjustable seating,
and surfaces that can flex between functions aren’t luxuries.
They’re what makes a balcony genuinely usable across different
moments in a day. Flexibility enhances psychological owner-
ship and personalization, empowering users to configure the
space in line with evolving needs [73].

This framework is intended as a heuristic tool rather than a
fixed template, supporting design exploration rather than replacing
context-specific judgment.

6.3. Reconsidering small spaces through social media
evidence

The analysis shows that large-scale social media data, which
users post without being asked, can give a helpful new view for
architectural study. This is especially true for capturing emotional,
everyday descriptions of how people use space. Those kinds of
details are hard to get from structured evaluations alone. In this
study, balconies—which are often seen as unimportant in design
talks—come across as places where privacy, routine, identity, and
environmental conditions all meet in real ways. This kind of data
cannot replace standard POE. But it can help bring up hidden
concerns, show repeated conflicts, and suggest ideas for more
empirical research later.

6.4. Future research directions

This research sets up a methodological and conceptual base
for more interdisciplinary work at the intersection of architecture,

data analysis, and user-centered design. Some potential avenues
include:

1) Multimodal Analysis: Integrating visual content from image-
based platforms such as Instagram can complement textual
sentiment data with information on spatial esthetics, mate-
rial expression, and personalization behaviors. This would
provide a more comprehensive perspective on how balconies
are experienced, decorated, and disseminated within digital
culture.

2) Geospatial Mapping: Linking sentiment-labeled tweets to
urban morphology, housing typologies, or environmental
variables could open up a much richer picture of where
balcony satisfaction and dissatisfaction actually cluster spa-
tially. Geolocated analysis might, for instance, help correlate
specific design attributes—orientation, density, and greenery
coverage—with emotional outcomes in ways that aggregate
datasets simply can’t.

3) Simulated User Behavior: Combining the preferences derived
from sentiment analysis with agent-based models or immersive
simulations (i.e., virtual reality environments) is recom-
mended. This might enable researchers to investigate the
impact of various balcony design changes on the occupancy
of the space, privacy negotiation, and emotional engagement,
especially across varying cultural or climatic settings.

4) Cross-Cultural Comparisons: Running the same text mining
and sentiment analysis framework on datasets in other lan-
guages and cultural contexts could do two things at once:
reveal which design drivers seem to show up regardless
of cultural context and expose where expectations around
semi-private outdoor space are genuinely culturally contin-
gent rather than universal. Such comparisons may support
the development of more globally attuned balcony design
guidelines.

Together, these directions highlight how social media—based
analysis can function as a supplementary lens—broadening the
evidentiary base for architectural decision-making while remaining
grounded in real-world perceptions and lived experience.
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