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ORIGINAL STUDY

Unleashing the Potential: The Impact of Biophilic
Office Design on Enhancing Employee Productivity

Asmaa Elantary”

Department of Architecture and Planning, Jubail Industrial College, Royal Commission of Jubail, Saudi Arabia

Abstract

The observed landscape influences people in numerous ways, including aesthetic appreciation, health, and well-being.
The evidence of health benefits associated with viewing those landscapes has proven exceptional value. A compre-
hensive review of papers on landscapes and sound effects on health was conducted. According to a growing body of
evidence, exposure to visible landscapes positively affects one's health and fitness. The most pressing social and eco-
nomic challenge now is increasing worker productivity, attracting, and retaining exceptionally talented employees, and
improving overall employee performance. This will not happen unless companies provide a safe, comfortable, and
stimulating work environment; this will not happen.

The paper investigated employees' perceptions of workspace features and the effect of biophilic design concepts on
staff productivity. The respondents from different cities in the Kingdom of Saudi Arabia showed high productivity and
satisfaction rates where biophilic design concepts were used. The Pearson correlation test detected a strong relationship
between the interior space's perceived quality through biophilic design elements and employees' productivity in offices
and working spaces, where the P value is less than 0.05. Activating biophilic design concepts within workspaces is as
crucial as having the space itself.

Keywords: Biophilic design, Sustainable architecture, Office buildings, Saudi Arabia

1. Introduction particular (Henson et al.,, 2020; Wijesooriya et al.,
2021).

Other studies have shown that a pleasant and

1.1. Background natural view can significantly increase the value of a

home. Despite the fact that its name was just coined
recently, signs of the biophilic layout have been
visible in architecture from ways returning to the
Hanging Gardens of Babylon.

A growing studies base has recognized the su-
perb blessings of biophilic layout in assisting more
than one organizational outcome (Yildirim et al.,
2024), which includes well-being, productivity, and
creativity. Office workers spend a lot of time inside
buildings, where their physical surroundings
have an impact on their well-being and, as a
result, on their total work performance and pro-
ductivity (Aqeel Salah AAER, 2010; Bilgic & Ebbini,
2023).

dward O. Wilson promoted the idea of Bio-

philia in 1984, which is a concept used in
building design to boost occupants’ connectivity to
the natural surroundings via the usage of direct
nature, oblique nature, as well as area and location
conditions (Wijesooriya et al., 2021; Tedjari et al.,
2024). It is believed that this idea has health, envi-
ronmental, and economic benefits for building oc-
cupants and users of urban surroundings at both the
building and city levels, with few downsides. For
example, in a 2004 study, when users were reques-
ted to explain their perfect city, more regularly they
selected non-urban characteristics, greenery in
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It is commonly considered in the workplace that
individuals who are happier with their physical
surroundings are more able to develop better work
results (Altomonte et al., 2020); Wu et al. (2020). The
study offers employees an understandable sum-
mary of the linkages between health and land-
scapes, revealing gaps in the knowledge body that
require additional investigation. The identification
of quantifiable landscape features that influence
human health is viewed as a critical step toward
future landscape design that is beneficial to human
health (Wu et al.,, 2020). Additionally, the literature
review done by Colenberg et al. shows that a new
upcoming research field is the correlation between
interior office space and employee wellness
(Colenberg et al., 2020; Gao et al., 2023).

1.2. Topic's importance

There are two reasons why biophilic design is
important. Natural subjects are often used as eco-
false advertising or misleading strategies in design.
Therefore, more research is necessary to determine
their impacts and effects on sustainable architec-
ture. Moreover, in the contemporary built environ-
ment, there is a well-known craving for nature, so it
is crucial that it be made accessible within frame-
works (Zhong et al., 2022).

The growing urbanization of the modern world
has resulted in places that are characterized by the
use of a predominance of manmade structures,
which has sparked a surge in interest in biophilia
during the last decade. The benefits of providing this
connection to nature go far beyond simple employee
happiness (Palazzo, 2001; Altomonte et al., 2020).
Other research provides evidence of a successful
methodology for integrating viable bacteria into
ceramic and concrete materials for the users’ benefit
(Beckett, 2021). The role of the garden as a relief, as
well as an emotionally intense enclosure that affects
the senses, is explored also in different articles
(Taylor, 2015; Colenberg et al., 2020).

1.3. Study questions

The following questions are addressed:

Main question:

In what ways can biophilic design contribute to
the goals of sustainable architecture?

Sub questions:

(a) How has the concept of biophilic design
emerged, and how can it be defined?

(b) What are the key design strategies in bio-
philic design?

1.4. Study aim

The aim of the research is to investigate and un-
derstand the relationship between biophilic office
design elements and employee productivity. Specif-
ically, the research aims to explore how the
perceived quality of interior spaces, achieved
through the incorporation of biophilic design ele-
ments, can enhance employee productivity in offices
and working spaces. By conducting a thorough
analysis and examination, the study seeks to provide
insights into the potential benefits of biophilic design
interventions on employee performance, well-being,
and overall productivity.

1.5. Study hypotheses

The research hypothesis is that there is a strong
relationship between the interior space perceived
quality through using biophilic design elements and
the employee's productivity in offices and working
spaces.

1.6. Study problem

Many buildings in the kingdom of Saudi Arabia
are seeking certification in the green buildings field.
This will not happen without elevating the quality of
the existing building performance through the
evaluation of the current functions and the user's
perception of the spaces they work and use on daily
basis. The focus of this article is on the potential
benefits of meeting people's biophilic requirements
in the workplace, as well as the issues that come
with working in environments that lack a connec-
tion to nature.

1.7. Literature review

1.7.1. Topic trends

When the office is in the heart of the city and the
employees can't see anything but identical buildings
from their windows, it is time to invest in plants
(Chang & Chien, 2017). Plants will allow for the
creation of more natural surroundings and the
addition of a relaxing atmosphere to the space. They
can also be utilized for decoration, making your area
feel even more friendly. People who work in green
offices as shown in Fig. 1, which are literally sur-
rounded by plants, are happier than those who work
in lean offices, according to Reuters Health.

In studies, UK researchers discovered that adding
potted plants to a bare office might boost produc-
tivity by 15%. It was also proven that a biophilic
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Fig. 1. Plants placed at desk help to increase concentration level and
reduce stress. https://www.mashrita.com/best-10-office-plants-increase-
productivity/.

environment improves short-term memory by 14%
(Yin et al., 2018; Hahn et al., 2020).

Participants in the green office reported higher
workplace happiness, improved concentration, and
perceived air quality when compared with workers
in the lean space. Plants may increase productivity
by being aesthetically pleasing and supporting in
the improvement of air quality in the workplace
(Haynes, 2008; Guastello, 2013).

1.8. The gap in current literature

While numerous studies highlight the benefits of
biophilic design, there is a lack of comparative
studies that directly compare the productivity out-
comes of biophilic design with traditional office
designs or other alternative design approaches. A
comparative analysis would help to establish the
specific advantages of biophilic design in relation to
productivity.

In addition, there have been studies that specif-
ically focused on the impact of geographic location
on the mental health benefits of biophilic design.
One such study is ‘Exploring Biophilic Design and
Its Implications for Mental Health (Jha and Behera,
2022). This study compared the mental health out-
comes of individuals exposed to biophilic design in
urban and rural environments. The researchers
found that individuals in urban areas experienced
greater mental health benefits from biophilic design
interventions compared with those in rural areas.
The urban participants reported reduced stress
levels, improved mood, and increased feelings of
well-being when exposed to biophilic elements in
their built environment.

The study hypothesized that the differential
impact of biophilic design on mental health out-
comes could be attributed to the contrasting envi-
ronmental contexts. Urban environments often lack
natural elements and green spaces, making the
integration of biophilic design more significant and
impactful for residents. In contrast, rural areas
typically have more access to natural landscapes
and greenery, potentially diminishing the additional

mental health benefits derived from biophilic
design interventions.

While this study provides insights into the influ-
ence of geographic location on the mental health
benefits of biophilic design, it is important to note
that further research is needed to confirm and
expand upon these findings. Future studies could
explore a wider range of geographic locations,
considering variations in climate, demographic fac-
tors, and cultural differences to gain a more
comprehensive understanding of how geographic
location influences the mental health benefits of
biophilic design.

2. Methodology

The methodology employed in this study involved
the use of a self-administered questionnaire in-
strument to collect data from participants. The
questionnaire was designed to assess employees’
perceptions of different working spaces. The survey
questions were distributed electronically, allowing
for efficient data collection.

The questionnaire began by collecting general
information about the respondents, including their
age and the number of hours they spent in the
working spaces. This demographic information
provided context for the subsequent analysis of
employee perceptions.

The main focus of the questionnaire was to eval-
uate factors related to the quality of interior spaces,
particularly those incorporating natural materials
and landscapes. Participants were asked to rate their
perceptions on a five-point Likert scale, with Table 1
illustrating the scale used. The Likert scale allowed
respondents to indicate the strength of their agree-
ment or disagreement with statements or questions
positively or negatively. By utilizing this methodol-
ogy, the study aimed to capture employees’ sub-
jective perceptions of working spaces, providing
valuable insights into the impact of biophilic design
elements on their overall experience and
productivity.

This detailed methodology aimed to ensure ac-
curate data collection and analysis, enabling the
study to explore the relationship between biophilic
design elements and employee perceptions of inte-
rior spaces effectively.

Table 1. Five-point likert scale.

Likert-type scale

Totally Disagree
Disagree
Neutral

Agree

Totally Agree

U W N =
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At the end of the questionnaire, an open-ended
question was added asking respondents about the
most important factors that should be present to
improve the quality of working spaces and
employee productivity.

Regarding the sample selection, participants for
this study were selected using a convenience sam-
pling method. The survey was distributed electron-
ically to employees within the organization, and
those who voluntarily chose to participate were
included in the sample. While convenience sampling
allows for easy access to participants, the study
aimed to investigate the impact of biophilic design
concepts on individuals in the workplace. The sam-
ple consisted of 71 respondents from different offices
located in the eastern province of Saudi Arabia.

In terms of statistical analysis, descriptive statistics
are employed to summarize and present the data
collected from the questionnaire. This included
measures such as means, standard deviations, and
frequency distributions. The analysis took place
using the statistical program SPSS to find out the
most dominant reasons behind employees’ satis-
faction and the importance of applying the biophilic
design principles. Figure 2 below represent the
studied elements.

3. Results
3.1. The principles of biophilic design

While there are many principles of biophilic
design and all the principles are important, here are
three key principles:

Incorporate Nature: this principle emphasizes the
integration of natural elements into the built envi-
ronment. It involves incorporating plants, natural

r Work Environment

Office Design

k Natural Elements

materials, and water features, as well as maximizing
access to natural light and views. Bringing nature
indoors or creating spaces that connect with the
outdoor environment helps create a sense of well-
being and connection to the natural world (Brown-
ing & Ryan, 2020; Al-Dmour, 2023).

Use Natural Materials: The use of natural mate-
rials, such as wood, stone, and natural fibres, is a
crucial principle in biophilic design. These materials
create a tactile and visually appealing environment
that reflects the textures and patterns found in na-
ture. They can evoke a sense of warmth, authen-
ticity, and biophilic connection.

Provide natural light and views: maximizing ac-
cess to natural light and views of nature is another
fundamental principle. Natural light has numerous
benefits for both physical and mental well-being,
and views of nature can have a calming and
restorative effect. Designing spaces to optimize
natural light and incorporate views of greenery or
natural landscapes helps create a sense of connec-
tion with the outdoors.

These three principles lay the foundation for
incorporating biophilic design elements and can
significantly enhance the quality of the built envi-
ronment, fostering a sense of well-being and
connection with nature. However, it's important to
note that all principles work together holistically to
create a truly biophilic design solution. These prin-
ciples have been considered in formulating the
survey questions.

3.2. The expected benefits of biophilic design

There is a growing body of research that supports
the benefits of biophilic design. Some studies and

The physical and
peychological r
lizah

1l
com

ature air
s, Al s

windaw placement and
design
wisual ilicf ang (1spiration

Employee
Productivity

Indoor & outdoor Elements
Connectios with Tre ~amural
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Fig. 2. Study design and elements investigated.
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research findings highlighted the positive impacts of
biophilic design as below:

3.2.1. Stress reduction and well-being

Numerous studies have shown that exposure to
elements of nature in the built environment, such as
natural light, greenery, and views of nature, can
reduce stress levels, improve mood, and enhance
overall well-being. For example, a study by Ulrich
(2006) demonstrated that hospital patients with
views of nature experienced faster recovery rates
and required less pain medication compared with
patients with views of a brick wall (‘How does na-
ture impact our wellbeing? | Taking charge of your
health and wellbeing’; Ulrich, 1981; Ulrich et al.,
2006; Louise, 2023).

3.2.2. Cognitive performance and productivity

Biophilic design has been found to positively
impact cognitive performance and productivity. A
study by Tennessen and Cimprich (Tennessen &
Cimprich, 1995) showed that exposure to natural
environments improved attention and performance
on cognitive tasks. Similarly, research by Browning
and Ryan and Bill (Bill, 2015) found that workplaces
with biophilic elements, such as natural light and
greenery, resulted in higher levels of productivity
and satisfaction among employees (Browning &
Ryan, 2020).

3.2.3. Health and healing

Biophilic design has been linked to improved
health outcomes in various settings. Studies have
shown that access to nature or nature-inspired en-
vironments can lower blood pressure, reduce
symptoms of anxiety and depression, and enhance
the healing process. For example, research by
Altarawneh et al. Altarawneh, Al-Ajeely, and Kha-
sawneh (Altarawneh et al., 2023), found that chil-
dren with attention deficit hyperactivity disorder
(ADHD) experienced improved symptoms when
exposed to natural settings.

3.2.4. Enhanced learning and academic performance

Biophilic design elements in educational envi-
ronments have been found to positively impact
learning outcomes and academic performance.
Studies have demonstrated that classrooms with
natural light, views of nature, and greenery resulted
in improved concentration, increased test scores,
and enhanced student engagement (Pdxscholar &
Winking, 2023).

These are a few examples of the extensive
research that supports the benefits of biophilic
design. The studies highlight the positive effects on

various aspects of human well-being, including
stress reduction, cognitive performance, health,
healing, and learning. It is important to consider
these findings when designing spaces to promote a
harmonious relationship between humans and the
natural environment (Mahrous et al., 2024).

4. Discussion

This study was carried out to investigate the
impact of biophilic design concepts on humans in
the working place. Seventy-one respondents from
different offices in the eastern province of Saudi
Arabia answered the questionnaire. The targeted
groups were people in specific age groups that
correspond to the work needs, most responders’
ages were between 20 and 29 years, representing
76.1% of the responders, and 21.1% were between 30
and 39 years old. Concerning the number of work-
ing hours, 36.6% of them spend 19 h or less per
week, which represents part-time jobs, and another
36.6% spend 40 h as full-time equivalent as defined
by [30] where it is apparent that people spend more
than 50% of the day at work.

The Cronbach alpha reliability factor for all Likert
scale questions was 0.706, where the questions are
reliable, acceptable, and connected. When people
were asked about their preferences to work indoors
or outdoors, most preferred indoors, representing
80.3% of all surveyed respondents. This indicates
that adding and activating the biophilic design
concepts in the workplace is as important as
providing the workspace itself.

Since the surroundings can influence the individ-
ual in both advantageous and poor ways (Haynes,
2008; Hahn et al., 2020; Wijesooriya & Brambilla,
2021), people strongly agreed, with an average of
4.46 out of five, that the interior design of a company
affects their decision to work in that place. Besides,
when they were asked if they believed that texture
and materials such as wood, grains, stones, and
natural colours have calming and positive effects, the
majority, with 4.44, strongly agreed on these aspects.

The consequential questions investigated the
employee's perception of the biophilic concepts,
where the connection with nature is the main
concern. This should occur through elements like
windows, natural landscapes, organic or artificial
plants' existence, and natural lighting. When people
were asked how it is effective when have an open
window at a working time to aid in their perfor-
mance, 4.28 out of five strongly agreed that it is
extremely effective. Besides, they strongly agreed
with 4.64 out of five that viewing nature while
working reduces stress levels.
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Fig. 3. An example of an office Image Source: Magpie Creative Co)
(Rose, 2023).

On the other hand, only 18.3% strongly agreed on
having a moderate number of live plants in their
working space, while 25.4% do not have any plants
in their working areas. When it comes to the natural
lighting amount, only 35.2% of them answered that
they have, while the rest of surveyed employees
either have not enough or no natural lighting exists
at all.

When people were asked if they would describe
their workplace as an effective place for high and
good performance, the mean of their answers was
3.59 out of five, which indicates they do agree with
the place's effectiveness, but there is room for
improving and elevating the spaces quality and
nature connectivity.

The final section was a short open-ended question
with space for respondents to write down their
thoughts on what helps employees feel less stressed

while working; more than 50% of all mentioned
items are related to nature and biophilic concepts.

To test the research hypothesis, a Pearson Corre-
lation test was conducted for the two concerned
variables, where the first one is that all respondents
evaluated their spaces’ effectiveness on a scale from
1 to 5 as shown in Fig. 3. The second variable was
related to the respondents feeling about their pro-
ductivity over the past three months. The P-value,
which equals 0.031, revealed a strong relationship
between the two factors. The higher the employees’
satisfaction regarding their working environment
design elements, the higher the productivity gained
as shown in Fig. 4.

These results agree with Yin et al. They found that
a biophilic environment decreases negative emo-
tions and increases positive emotions, which will
increase the employees' productivity (Yin et al,
2018; Yin et al., 2019). Feeling good regularly equates
to being capable of doing more. A plethora of
research backs up the clear proof that Biophilia is
linked to a company's productivity. The examination
of the data sample demonstrated that a worker's
creativity and productivity could be greatly influ-
enced by their surroundings, particularly the extent
to which natural components are present. This is
compatible with the results of Gillis and Zhang
(Gillis & Gatersleben, 2015; Zhang et al., 2016).

More specifically, the researcher discovered that
people who worked in locations with natural fea-
tures, such as daylighting and living plants, re-
ported better productivity levels than those who
worked in areas devoid of nature. There is a strong
relationship using Pearson correlation with a

Correlation between spaces design effectiveness and
respondents feeling about their productivity

40
30
20
10
0
Strongly Disagree
Disagree

W The existence of natural elements

Neutral Agree Strongly Agree

M Productive work place

Fig. 4. Correlation chart between space design effectiveness and respondents feelings about their productivity.
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Correlation between spaces design effectiveness and
respondents feeling about their productivity

Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree

0% 20% 40% 60% 80% 100%

M The existence of natural elements M Productive work place

Fig. 5. Correlation between spaces design effectiveness and respondents
feeling about their productivity.

P value of 0.015 with work productivity and plants in
the workforce.

Figure 5 represents the relation between design
effectiveness and the users’ reported productivity.

Natural light and views of the outdoor areas are
most of the maximum relatively required elements
for the work benefits, in line with a study performed
through HR advisory firm Future Workplace. This
same study also found that people sitting in the
direction of windows are much more likely to show
up for work and feature improved productivity
during the day than those sitting below artificial
light (Saraf et al., 2022). Many people agree that
spending time in nature improves their concentra-
tion and broadens their imagination.

The incorporation of biophilic design concepts
aligns with the principles of environmental psy-
chology, which emphasize the importance of the
physical environment in influencing human
behavior, well-being, and productivity. This high-
lights how biophilic design elements can contribute
to creating more supportive and engaging work
environments.

4.1. Conclusion and recommendation

This study investigates the various ways in which
employees engage in pro-environmental behavior.
Further, this seeks to understand the psychological
outcomes of the employees” work behavior due to
their attitude towards the environment so that this

could serve as a conceptual ground to conduct
further quantitative research. This study demon-
strates the link between well-being and workplace
design. Regardless of the differences in work and
workspaces between the cities that contributed to
survey respondents, the following criteria were all
related to productivity.

4.2. The influence of window views

According to survey results, people who did not
have a window view worked fewer hours/week.
People who had windows with views of greenery, on
the other hand, spent significantly more time in the
workplace each week. Likewise, not having a win-
dow view was related to increased stress levels,
whereas having views of trees and natural scenery
outdoors was associated with lower levels of stress.

Employee productivity was significantly impacted
by frequent exposure to the outdoors through a
window within the workplace. Having no window
view also harmed employee creativity. This is
consistent with Gilli's findings, which indicated that
in a well-designed office space, there is a consider-
able reduction in anger and stress (Elzeyadi, 2011;
Gillis & Gatersleben, 2015).

4.3. Impact of natural elements

People who worked in offices with natural light,
live plants, and interior green space reported much
higher productivity levels. Greenery in the work-
place, such as plants, has been linked to higher
levels of creativity. The absence of greenery in the
workplace and the immediate outside environment
has been linked to higher worker stress levels. In-
dividuals working in offices with little natural light
or vegetation report higher degrees of frustration
and fewer working hours. Kim et al. examined this,
proving that indoor plants can help with in-room
assessment and response time reduction (Kim et al.,
2018). Meanwhile, it contradicts Hahn et al., who
found that planting had no significant effect on
perceived health, tiredness, motivation, or well-
being (Hamama et al.,, 2012; Gillis & Gatersleben,
2015).

4.4. The effect of a spacious work environment in
the office

Those who reported working in green spaces re-
ported higher happiness, motivation, productivity,
and creativity. Finally, studies in this area show that
introducing natural factors into the workplace,
whether natural or artificial, has a significant impact
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on worker outcomes. As a result, while considering
workplace layout and its effect on personnel, em-
ployers have to pay extreme attention to the quan-
tity of nature touch supplied with inside the
workspace to keep effective degrees of wellness
amongst personnel and maintain overall worker
performance at the most fulfilling stages.

The research has proven that diverse nature fac-
tors will have a high-quality effect on the individual
work; the availability of natural light, a window, and
greenery within the workplace space is the most
important. According to the research study, there
are numerous benefits to providing this nature of
contact; however, failing to provide this connection
may jeopardize the continuity of the working orga-
nizations. Many respondents, more than a half
(59.2%) In fact, reported that workplace design
would influence their decision to work for a specific
company. This highlights how an individual's sur-
roundings can directly influence how he feels about
the organization, which will inevitably influence
their feelings and behaviors in the workforce. As a
result, providing employees with an environment in
which they are comfortable and satisfied is likely to
go a long way toward increasing well-being and
productivity, contributing to worker retention, and
lowering worker turnover.

After all, it is critical to consider the impact of
lifestyle within the realm of workplace biophilic
design. The nature of this study has allowed a
diverse range of respondents from various offices to
be investigated and analyzed in terms of worker
possibilities for biophilic design and how factors of
this design can also have varying influences on
numerous worker outcomes. It has been demon-
strated that cultural variations exist, implying that
those possibilities can also be discovered on an
organizational or personal level. Organizations have
become more concerned about the impact of inte-
rior space quality on their business objectives
(Grinde & Patil, 2009; Gillis & Gatersleben, 2015;
Colenberg et al., 2020). Consequently, it is miles
critical for companies and architects to cautiously
keep in mind those variations so that everyone can
make certain that the working environments are
ideal for a high-performing, favorable, and healthy
workforce.

4.5. Research limitations

The limitations of this study may include the use
of a specific sample from the eastern province of
Saudi Arabia, which may limit the generalizability
of the findings to other contexts. The need for future
research to replicate and validate the findings in

diverse geographic locations, considering variations
in culture, climate, and office environments.
Additionally, investigating the long-term effects of
biophilic design on employee well-being and pro-
ductivity, exploring the cost-effectiveness of imple-
menting biophilic design elements in office settings,
and evaluating the potential synergies between
biophilic design and other workplace interventions.
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