The Effect of Environmental Factors on Staff
Productivity in Office Space
Page Numbers: 105-114 105

ISSN: 2008-5079 / EISSN: 2538-2365
DOI: 10.22034/AAUD.2020.102363

The Effect of Environmental Factors on Staff Productivity
in Office Space; Case Study: Information Technology
Companies of Iran

Hanieh Azizi*"- Iman Tazikeh Lemski®

* M.A. of Architectural Engineering, Faculty of Architecture, Islamic Azad University, Gonbad Branch, Gonbad, Iran
(Corresponding Author).

b Assistant Professor of Architecture, Faculty of Architecture, Islamic Azad University, Gonbad Branch, Gonbad, Iran.

Received 31 May 2017; Revised 29 Novembe 2017, Accepted 26 December 2017, Available Online 19 March 2020

ABSTRACT

Growing productivity and interaction between employees are of the most important goals discussed in the office
design phase. Most of the studies regarding the relationship between office space and productivity are concerned with
physical conditions in the workplace. But, when examining the factors affecting office productivity, the variables that
represent both the physical environment and the behavioral environment should be considered. Studies have shown
that improving physical (layout and comfort) and behavioral (interaction and focus) conditions of the workplace
increase productivity. The most important aim of this study is to understand the relationship between these variables
through a questionnaire to more closely examine the effect of environmental factors on productivity in office spaces.
The effects of gender, education, and job position are also investigated in the study of the effect of these variables
on productivity. The questionnaire consists of four main sections: “personal information and general information on
the workplace”, “working patterns”, “design variables” and “perceived productivity”. Based on the obtained data,
collected from 384 respondents from 10 IT companies, four variables of focus, comfort, interaction, and layout are
the most important design factors affecting staff productivity in office space, respectively. Data analysis showed that
comfort and interaction were more effective for women than men. It was also found that the academic degree of the
staff influences the effectiveness of design variables on their productivity, while their job status does not.
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1. INTRODUCTION

Today, in developing and developed societies, more
than half of the workforce are in office environments
and spend a significant portion of their daily lives in
these spaces (Brill, Weidemann, & Associates BOSTI,
2001; Haynes, 2009). On the other hand, the workforce
is the most important asset of any organization and
usually costs the most. Therefore, productivity is a key
factor in all organizations and determines their profits
and losses.

Gensler’s (2006) studies indicate that improving
workplace conditions improves employee morale
and increases productivity by up to 50%. Employers
are constantly asking why they should be concerned
about providing the best environmental conditions for
their employees, while studies show that even slight
improvements in ambient light will increase employee
efficiency (Roethlisberger & Dickson, 1939). Research
showing that employee satisfaction with their work
environment leads to job satisfaction and higher
productivity doubles the significance of environmental
factors in office spaces (Sundstrom & Sundstrom,
1986).

New analyzes of employment costs prove the value
of a better workplace. Brill et al. (2001) calculated
that in the lifetime of an office building, 82% of the
costs related to the salaries and benefits of employees,
10% related to the technology used in the occupation,
5% to the initial costs of furniture and 3% to the
maintenance costs. Therefore, investing in improving
the work environment, if it results in more productivity
of employees, is reversible and beneficial, and despite
costs that are only for individuals (such as training,
bonuses, etc., it is sustainable over time and even with
the arrival of new employees,). It will be (Neftzger &
Walker, 2010, p. 488). Reducing energy consumption
by up to 50 percent is not as important as improving 1
percent of staff productivity (Lan, Wargocki, & Lian,
2011, p. 1060).

Although the existence of appropriate physical
conditions in the workplace is effective in improving
employee health and productivity (Hensley & Cooper,
1987), healthy buildings do not necessarily lead to
higher productivity and it must be emphasized the role
of good, creative design and all aspects of office space.
On the other hand, the success of an organization is
not just related to the good design of space and more
important factors such as the clarity of goals and how
to manage them play a role in it, but the design can
either enhance or weaken these factors. But reducing
the cost of a proper design under the pretext of costs
related to equipment and employee salaries is very
short-sighted because productivity and job satisfaction
are directly affected by the workplace quality.

What and how many environmental factors affect
the staff productivity in office spaces, have been the
subject of much research and remains a challenging
and extensible topic.

2. THEORETICAL FOUNDATIONS

The theoretical foundations try to provide a model for
understanding the theory and practice in the field of
research. In this section, existing studies are reviewed
to select a model for studying environmental factors
affecting productivity in office space.

2.1. Productivity and Measurement of it in
Office Space

Productivity is the rate at which an organization
(individual, industry, country) converts input resources
(labor, materials, machines, etc.) into output resources
(goods and services). Although in production
environments one can easily obtain the ratio of output
to the input of products to work efficiency, in office
spaces the subject is very complex and varied; because
different processes are done in these environments
and more emphasis is on employee knowledge-based
activities (Haynes, 2007, p. 158).

Research on measuring productivity in office space
dates back to the 1930s (Roethlisberger & Dickson,
1939). Then, extensive studies have been conducted
in this area, in particular by the British Building
Productivity Research Institute (Haynes, Suckley, &
Nunnington, 2017, p. 111). Examining these studies
shows that researchers use a variety of methods to
measure staff productivity in office spaces, such as
self-reported productivity, cognitive performance
testing (job memory, speed of work, etc.), monitoring
computer usage, staff attendance, sick leave, job
satisfaction, job commitment, and resignation rates.
Although studies show that there is no definitive and
accepted method for measuring productivity in office
spaces, it seems that using “self-reported productivity”
as a person-centered approach is the most appropriate
method in these environments (Oseland, 1999; Leaman
& Bordass, 1999; Clements-Croome, 2006; Haynes,
2008).

2.2. Determining Environmental Factors
Affecting Productivity in Office Spaces

In today’s office space, inspecting the impact of
environmental factors on staff is a challenging topic
because it is difficult to define inputs and outputs in such
environments (Haynes, Suckley, & Nunnington, 2017,
p. 112). Numerous studies conducted over the last three
decades have identified 25 indicators as environmental
factors affecting office productivity (Zweers, Preller,
Brunekreef & Boleij, 1992; Leaman & Bordass, 1999;
llozor & Oluwoye, 1999; Ilozor, Love, & Treloar
2002; Mawson, 2002). In order to better understand
the relationships between these factors and provide a
valid theoretical framework, Haynes (2007) conducted
a very extensive study on 1418 UK public and private
sector administrative staff. He used mathematical
methods of factor analysis, exploratory factor analysis,
confirmatory factor analysis, principal component



analysis and varimax rotation on the obtained data. The
result was the combination of these 25 indices into 4
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main variables (Table 1).

Table 1. Variables and Sub-Variables Affecting Productivity in Office Space

Variable Sub-Variable
Comfort Air Conditioning, Temperature, Natural Light, Artificial Light, Cleaning, Physical Security,
Furniture
Layout Informal Meeting Areas, Informal Meeting Areas, Quiet Areas, Privacy, Private Wardrobe, Public
Wardrobe, Work Desk, Commuting Space
Interaction Social Interactions, Work Interactions, Creative Environments, General Atmosphere, Location
Relative to Colleagues, Location Relative to Equipment, Overall Layout of Environment
Focus The Distraction Caused by Equipment, Bustle, Noise

(Haynes, 2008)

Haynes suggested that the physical environment be
divided into “physical environment” and “behavioral
environment” to examine it more closely. The physical
environment refers to the components through which
people physically interact with the environment, while
the behavioral environment refers to the components
that connect employees and influence their behavior.
He introduced “layout” and “comfort” as indicators of
the physical environment and “interaction” and “focus”
as indicators of behavioral environments affecting

productivity and presented a valid model for studies of
productivity in office spaces (Fig. 1).

Knowing what variables of office space are having the
utmost impact on staff productivity helps architects and
facility managers to design their work environment
via acceptable cooperation. In the majority of studies,
interaction has been mentioned as the most important
factor affecting productivity in office spaces and then
focus comfort, and layout (Haynes, 2007, 2008, 2009;
Gensler, 2013, 2015; Samani, 2015).

! Physical environment

Layout
/ Comfort| iy
Interaction
Focus

Behavioral environment

Fig. 1. Theoretical Research Framework for Studying Environmental Factors Affecting Productivity in
Office Space
(Haynes, 2009)

The present study, in addition to testing the
aforementioned theoretical framework, seeks to
develop the concept of environmental impact on staff
productivity and prioritize the effect of its variables
according to Iran’s working environment. Also, in
this study, we examine the effect of gender groups,
educational degrees and job positions on the effect of
these variables on productivity, as areas that have been
underestimated so far, especially in Iran. The target
population in this study is companies and organizations
active in the field of information technology.

3. METHOD

Since the target population was the staff of the country’s

IT and e-commerce department (programmers,
network engineers, system managers, sales managers,
etc.), a questionnaire based on the Gensler Institute
(2015) standard questionnaire as well as articles on
the effect of office space design on productivity was
used a structured manner to collect information more
extensively and optimally (Leaman & Bordass, 1999;
Haynes, 2007, 2008, 2009) and, using Google’s
form technology, the questionnaires were provided
electronically (online) and in Persian. The main
purpose of this questionnaire was to examine the
independent variables (layout, comfort, concentration,
and interaction) and the research dependent variable
(staff productivity).
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On the other hand, since the target population was
not exactly known, according to Morgan’s table,
we needed at least 384 respondents to validate our
statistical framework, which fortunately was collected
from 10 IT companies and organizations within two
months through the questionnaire website. Table 2
shows the percentages of gender, age, academic degree
and job position of respondents. The advantage of
using an internet questionnaire (especially the free
Google Forms service) is that it can be used to gather
information and answer initial analysis and save a
lot of time compared to the conventional method

(paper questionnaires). Likewise, using the online
questionnaire made it possible to properly target the
statistical population without worrying about their
geographical distribution (IT companies) and to be able
to communicate with them in their everyday language
(Internet). According to the written and verbal feedback
from the respondents, this was a factor in completing
the questionnaires more quickly and accurately, and as
we stated, one can observe the data analysis and the
process of their formation as the questionnaires are
completed.

Table 2. Percentage of Respondents by Gender, Age, Education and Job Position

Percentage (384 People)

Male 42
Gender
Female 58
16-24 18
25-30 38
Age 30-40 41
40-50
>50 1
Associate Degree 6
) Bachelor 55
Education
M.A. 37
Ph.D. 2
Expert 67
. Manager of a Department 25
Occupation
Deputy
CEO 2
The questionnaire consists of four key sections (45 4. FINDINGS

questions). The first section (9 questions) collects
personal information as well as general information
about the work place and provides the frequencies of
4 variables of gender, age, education, and job position.
As mentioned, these data are used to more closely
examine the impact of independent research variables
on productivity. The second part (6 questions) examines
the working pattern and type of work offices of the
respondents. The data obtained in this section help
us identify the nature of employees’ work, prioritize
their environmental needs and analyze the impact of
independent research variables. In the third part of the
questionnaire, information on environmental variables
affecting productivity (independent variables of layout,
comfort, focus, and interaction) is collected based on a
5-point Likert scale (23 questions). Lastly, 7 questions
(part 4 of the questionnaire) examine the effect of these
variables on staff productivity as perceived productivity

based on the 5-point Likert scale.

Data were analyzed using IBM SPSS 22 software and
statistical tests of correlation coefficient, independent
T-test, analysis of variance and linear regression
equations. Also, to complete and confirm the information
obtained through questionnaires, field observations of
some of the companies and organizations studied and
interview with their employees were conducted.

4.1. Validity and Reliability of the
Questionnaire Used

The validity of the questionnaire indicates whether the
questions can measure the desired attribute and the
reliability depends on the extent to which the measuring
instrument yields the same results under the same
conditions. The questionnaire was initially provided
to a number of experts and managers of technology
companies and its validity was confirmed in content.
Reliability was calculated using Cronbach’s formula.
Valid values for the reliability of the questionnaire were
those greater than 0.7. Here, for each of the research
variables, this value was obtained, as listed in Table 3.
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Table 3. Cronbach’s Alpha Coefficient Of Research Variables

Number of Questions

Cronbach's Alpha

Variable
Physical Environment Layout
Comfort
Behavioral Environment  Focus
Interaction
Productivity

6 0.78
9 0.89
5 0.85
3 0.78
7 0.72

As the values in Table 3 show, the Cronbach’s alpha
coefficients for each of the 5 research variables were
greater than 0.7 and the reliability of the questionnaire
was confirmed. As a result, it can be said that the
questionnaire items were able to measure the subject
under discussion.

4.2. Working Pattern and Type of Work
Office

The information obtained from the respondents’
working pattern questions shows that they are mostly
full-time employees working on software design and
production and computer network management that
require a great deal of focus along with interacting
with their peers. Similarly, while in their office, they
spend most of their time behind their desk and informal
meetings with colleagues. Also, the data collected from
the questions about the type of office space indicate
that most of the respondents are working in open and
semi-open office.

4.3. The Relationship between Independent
and Dependent Variables

Correlation coefficient and linear regression models
were used to investigate the significance of the
relationship between independent and dependent
variables.

4.3.1. Correlation Coefficient Test

Table 4 shows the correlation coefficients between
the variables of productivity and the four variables
of layout, comfort, focus and interaction and P-value.
According to the P-value of each test and compared
with 0.05, it can be said that all variables have a
significant relationship with productivity. Now,
considering the magnitude of the correlation
coefficient, environmental variables with the most
effect on staff productivity in the statistical population
(IT industry staff) are concentration, comfort,
interaction, and layout. respectively.

Table 4. Correlation Coefficients between Dependent Variable of Productivity and Independent Variables of Layout,
Comfort, Focus, and Interaction

Relationship Correlation Coefficient P Relationship Result
Layout - Productivity 0.220 0.000 Significant
Comfort - Productivity 0.379 0.000 Significant
Focus - Productivity 0.452 0.000 Significant
Interaction - Productivity 0.223 0.000 Significant

4.3.2. Linear Regression Model Test

To test the linear regression model, the following

model is estimated:
Yi=o,ta,A+oB+a,CtaD+e,
i 271 374 471 i

1)
Where Y is the dependent variable (productivity) and

A (focus), B (interaction), C (comfort) and D (layout)
are independent model variables for the hypothesis.
The null hypothesis (H,) and the alternative hypothesis
(H,) are expressed as follows:

Hy:0=0-H: a0

Table S. Values of the Regression Model and F Statistic

Model Sum of Squares df Mean of Squares F P
Regression 36.165 4 9.041 28.444 0.000
Residual 120.468 379 0.318
Total 156.633 383
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Table 6. R, R%, and Adjusted R? Correlations

Adjusted R?

R? (Coefficient of Determination)

Correlation R

0.223 0.231

0.481

Table 7. T-statistic Values of the Constant Variables

Model o, Standard Error t P
Constant Coefficient 2.364 0.230 10.276 0.000
Layout 0.075 0.053 1.998 0.047
Focus 0.475 0.056 8.435 0.000
Interaction 0.102 0.051 2.050 0.039
Comfort 0.089 0.041 2.189 0.029

The value of F statistic (28.444) in Table 5 shows the
overall significance of the regression fitted model at the
error level of 0.05. The coefficient of determination of
the model is 0.231 (Table 6). This indicates that about
23% of the changes in productivity gain are explained
by independent model variables. The coefficient of
estimation and t-statistic for all variables (Table 7)
were statistically significant (p<<0.05) and the estimated
linear relationship is as follows:

Productivity=2.364 + 0.475 (Focus) +0.102 (Interaction)
+0.089 (Comfort) +0.075 (Layout) 2)

4.4. Comparison of the Effect of Independent
Variables on Productivity between Two
Gender (Male and Female) Groups

Independent t-test was used to compare the effect of
independent variables on productivity in male and

female sex groups. The hypotheses of zero and contrast
for the test are as follows, where p, and p, are the mean
of the test variables in the male and female groups,
respectively.

HO: W= le “17&”2

According to the values of Tables 8 and 9 and
comparing P-value with 0.05, it can be concluded that
the focus and layout variables were not significantly
different between the two groups of males and males
(values greater than 0.05) but it is different for the other
variables for both males and females. So that the mean
of comfort variable for males (3.216) was lower than
females (3.388) and the mean interaction variable for
male gender (3.557) was lower than the female gender
(3.721). Similarly, the mean productivity variable
for the male gender (3.590) is lower than the female
gender (3.769).

Table 8. Mean and Standard Deviation of Independent and Dependent Variables in the Two Male and Female Groups

Variable Gender Number Average SD
Layout Male 162 2.9694 0.86577
Female 222 3.0941 0.57166
Comfort Male 162 3.2169 0.68234
Female 222 3.3885 0.66417
Focus Male 162 3.4185 0.50871
Female 222 3.3486 0.65638
Interaction Male 162 3.5574 0.80168
Female 222 3.7212 0.67867
Productivity Male 162 3.5906 0.67467
Female 222 3.7699 0.60293

Table 9. T-Value, Degree of Freedom, P-Value and Mean Difference for Independent and Dependent Variables in Two

Male and Female Groups

Variable T df P Mean Difference
Layout -1.697 382 0.091 -0.124
Comfort -2.472 382 0.014 -0.171
Focus 1.130 382 0.259 0.069
Interaction -2.162 382 0.031 -0.163
Productivity -2.735 382 0.007 -0.179
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4.5. Comparison of the Effect of Independent
Variables on Productivity among Education
Groups

To compare the effect of independent research variables
on productivity in different educational groups analysis
of variance was used.

Table 10 shows the frequency, mean and standard
deviation of respondents’ qualifications.

The null hypothesis and its alternative hypothesis are
tested as follows:

H,: Employees’ education degrees do not affect the
extent to which independent research variables affect
their productivity.

H,: Employees’ education degree affect the extent
to which independent research variables affect their
productivity.

Table 10. Frequency, Mean and Standard Deviation of Respondents’ Degree of Education

Degree Count Average Standard Deviation
Associate Degree 21 2.754 0.792
Bachelor 211 3.751 0.608
M.A. 144 3.741 0.562
Ph.D. 8 3.860 0.010

Table 11. Analysis of Variance To Compare The Effect Of Environmental Factors On Productivity Among Different
Education Degree Groups

Sum of Squares df Mean Squares F P
Between Group 19.685 3 6.562 18.208  0.000
Within Group 136.974 380 0.360
Total 156.633 383

the P-value of Table 11 is significance at 0.05 level,
which means that the degree of the staff is involved
in the effectiveness of the independent variables of the
research on their productivity and its effect from the
highest to lowest is as follows: Ph.D., Postgraduate,
Bachelor’s and Master’s degrees.

4.6. Comparison of the Effect of the
Independent Variables on Productivity
among Different Job Positions

Analysis of variance was used in order to compare

the effect of independent variables on productivity in
different job positions.

The frequency, mean and standard deviation of the
respondents’ job position are shown in Table 12.

The null hypothesis and its alternative hypothesis for
the analysis of variance analysis are as follows:

H,: Employees’ job positions do not affect the extent
to which independent research variables affect their
productivity.

H,: Employees’ job positions affect the extent to which
independent research variables affect their productivity.

Table 12. Frequency, Mean and Standard Deviation of Respondents’ Job Position

Occupation Count Standard Deviation Mean
CEO 9 3.775 0.278
Deputy 24 3.737 0.636
Manager of a Department 94 3.789 0.614
Expert 257 3.652 0.656

Table 13. Analysis of Variance to Compare the Effect of Environmental Factors on Productivity among Different Job

Positions
Sum of Squares df Mean Squares F P
Between Group 1.396 3 0.465 1.139
Within Group 155.237 380 0.409 0.333
Total 156.633 383

According to the P-value of Table 13, the test is
not significant at the 0.05 level, meaning that the

employees’ job position has no effect on the extent of
independent research variables on their productivity.
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4.7. Information Obtained from Field
Observations and Interviews

Field surveys of some of the surveyed companies and
organizations and interviews with their staff show that
most of the spaces according to traditional conditions,
and the assumption that employees must be behind their
desks and in their rooms at regular business hours have
been designed and built. The result is that, according
to observations and interviews with staff and senior
executives, we often lack meeting rooms, while desks
with more than 50 percent of office time are vacant.
Interviews with staff also show that people’s ability to
concentrate on office spaces is diminishing, and they
prefer to concentrate outside the office or at home. On
the other hand, most of them have more than one task
and have to interact with their colleagues in their daily
work, which is a double-edged sword, and, according
to them, their workplace has failed to respond well to
this need.

Interviews with staff designated that one of their needs
was access to quiet spaces to be able to go there for a
short time during the day and relax. They are also paid
attention to their choice of time, place and how they do
it, and see it as a positive factor in their productivity.
In this regard, we can refer to research conducted at
Cornell University on 320 small companies (2014).
The results of this study indicated that those who give
their employees the right choice in how they do their
job receive up to four times job searches (recruitment)
like many companies like others.

5. CONCLUSION

Statistical tests of correlation coefficient and linear
regression model on research data confirmed the
theoretical framework of research and it was found
that environmental factors have a significant effect
on staff productivity and four factors such as layout,
comfort, interaction, and focus are environmental
variables affecting productivity. This result was
also found in other researchers’ studies, but most of
them focused on the interaction variable and then the
focus (Haynes, 2008; Gensler, 2015) and the comfort
variable was in the later stages, while the results
of the present study prioritized The arrangement
focuses on comfort, interaction, and layout. One
response to this pattern may be to focus on the work
of information technology activists (programmers,
network engineers, and so on), which has prioritized
focus. Another reason is the lack of standard design of
office spaces in our country, especially for staff in this
area. This has left the comfort needs of employees
unavailable and suffering from temperature, light
and noise problems, and after focusing on comfort,
secondarily affecting their productivity, while in
advanced countries, comfort issues The environment
is one of the earliest resolved issues in the design of
the work environment, which is why in the studies

conducted in these countries, the interaction of
employees with each other has been ranked higher.
42% of the respondents were male and 58% were
female. The largest number of women employed in
the IT and e-commerce sector in the country (although
according to official statistics, there are still more men
in the field), as a reflection of the increasing number
of female students in recent years in universities;
needs a closer look at office designers and planners
reveals the differences and preferences between
men and women in office spaces and their impact
on design, which is addressed in this research and
is one of its achievements (Lack of these researches
is evident in the design of office spaces, especially
in the interior). Independent T-test for comparison
showed that interaction and comfort variables
effect on productivity is higher for women than
men. Paying attention to this fact can be especially
helpful in designing spaces where the workforce is
predominantly women (such as call centers).
Analysis of variance showed that the staff’s education
degree is effective on the degree of influence of
design variables on productivity and is highest
for Ph.D. holders. This is especially important
when designing spaces where most staff have this
degree (such as advanced telecommunications and
technology research centers) because they are highly
sensitive to environmental issues, space layout, and
any distractions. In these cases, it will have a more
negative impact on their productivity.

Finally, regarding the importance of focus variable
on staff productivity, it is suggested that adequate
and effective staff space be provided when designing.
These spaces should be functional, minimize
noise levels, and have a beautiful and comfortable
design. Today, long working hours, small spaces
and distractions from new technologies threaten
productivity in office spaces. Likewise, the tendency
to use open plans in design is expanding, and in some
cases, so much interaction is emphasized that focus
is neglected. Designing large private spaces in open
plans to avoid crowding and thinking is one way to
counteract the effects of these kinds of plans on focus.
Also designing spaces as a secondary work area so
that if someone needs more focus to easily enter,
close the door and accomplish their task, other ways
to increase the focus on office space are.

On the other hand, it must be possible to engage
without sacrificing concentration. This can be done
by creating meeting rooms adjacent to the main space
and not disturbing other employees. It is best to have
meeting rooms in order to increase collaboration
in a company or organization, open their doors
or have glass walls. As a result, meetings for the
whole organization are transparent and useful and
knowledge is not limited to one point. Passers-by
(employees passing by) can also sit, listen, and even
participate in discussions for a while.



The Effect of Environmental Factors on Staff
Productivity in Office Space
Page Numbers: 105-114 113

REFERENCES

- Brill, M., Weidemann, S., & Associates BOSTI. (2001). Disproving Widespread Myths about Workplace Design.
Kimball International, Jasper.

- Clements-Croome, D.J. (2006). The Productive Workplace. Taylor & Francis.

- Gensler. (2008). the U.S. Workplace Survey. https://www.gensler.com/uploads/document/126/file/2008 Gensler
Workplace Survey US 09 30 2009.pdf

- Gensler. (2013). The U.S. Workplace Survey. https://www.gensler.com/uploads/document/337/file/2013_US _
Workplace_Survey 07 15 _2013.pdf

- Gensler. (2015). Design Forecast. https://www.gensler.com/uploads/document/387/file/df15-designforecast.pdf

- Haynes, B.P. (2007). The Impact of the Behavioral Environment on Office Productivity. Journal of Facilities Man-
agement, 5(3), 158-171. https://www.emerald.com/insight/content/doi/10.1108/14725960710775045/full/html

- Haynes, B.P. (2008). An Evaluation of the Impact of Office Environment on Productivity. Facilities, 26(5/6), 178-
195. https://www.emerald.com/insight/content/doi/10.1108/02632770810864970/full/html

- Haynes, B.P. (2008). Impact of Workplace Connectivity on Office Productivity. Journal of Corporate Real Estate,
10(4), 286-30. https://www.emerald.com/insight/content/doi/10.1108/14630010810925145/full/html

- Haynes, B.P. (2008). The Impact of Office Comfort on Productivity. Journal of Facilities Management, 6(1), 37-
51. https://www.emerald.com/insight/content/doi/10.1108/14725960810847459/full/html

- Haynes, B.P. (2008). The Impact of Office Layout on Productivity. Journal of Facilities Management, 6(3),
189201 .https://www.emerald.com/insight/content/doi/10.1108/14725960810847459/full/html

- Haynes, B.P. (2009). Research Design for the Measurement of Perceived Office Productivity. Intelligent Buildings
International, 1(3), 169-183. https://www.tandfonline.com/doi/abs/10.3763/inbi.2009.0014

- Haynes, B., Suckley, L., & Nunnington, N. (2017). Workplace Productivity and Office Type: An Evaluation of
Office Occupier Differences Based on Age and Gender. Journal of Corporate Real Estate, 19 (2), 111-138. https:/
www.emerald.com/insight/content/doi/10.1108/JCRE-11-2016-0037/full/html

- Hensley, W.E., & Cooper, R. (1987). Height and Occupational Success: A Review and Critique. Psychological
Reports, 60, 843-849. https:/journals.sagepub.com/doi/10.2466/pr0.1987.60.3.843

- llozor, B.D., & Oluwoye, J.O. (1999). Open-plan Measures in the Determination of Facilities Space Management.
Facilities, 17(7/8), 237-45. https://www.emerald.com/insight/content/doi/10.1108/02632779910270195/full/html

- llozor, B.D., Love, PE.D., & Treloar, G. (2002). The Impact of Work Settings on Organisational Perfor-
mance Measures in Built Facilities. Facilities, 20(1), 61-7. https://www.emerald.com/insight/content/
doi/10.1108/02632770210414308/full/html

- Lan, L., Wargocki, P, & Lian, Z. (2011). Quantitative Measurement of Productivity Loss Due to Thermal
Discomfort. Energy and Buildings, 43, 1057-1062. https://www.sciencedirect.com/science/article/abs/pii/
S0378778810003117

- Leaman, A., & Bordass, B. (1999). Productivity in Buildings: The ‘Killer’ Variables. Building Research & Infor-
mation, 27(1), 4-19. https://www.tandfonline.com/doi/abs/10.1080/096132199369615

- Mawson, A. (2002). The Workplace and its Impact on Productivity, 4, Advanced Workplace. London Publication.

- Neftzger, A. L., & Walker, S. (2010). Measuring Productivity Loss Due to Health: A Multi-method Approach.
Journal of Occupational and Environmental Medicine, 52(5), 486-494. https://insights.ovid.com/cross-
ref?an=00043764-201005000-00007

- Oseland, N. (1999). Environmental Factors Affecting Offce Worker Performance a Review of Evidence. Chartered
Institution of Building Services Engineers, Department of the Environment, Transport and the Regions, London.
https://searchworks.stanford.edu/view/11842888

- Roethlisberger, F.J., & Dickson, W.J. (1939). Management and the Worker: An Account of a Research Program

Conducted by the Western Electric Company. Hawthorne Works, Chicago. Cambridge, MA: Harvard University
Press.

- Samani, S.A. (2015). The Impact of Personal Control over Office Workspace on Environmental Satisfaction and
Performance. Journal of Social Sciences and Humanities, 1 (3), 163-175. http:/files.aiscience.org/journal/article/
pdf/70320015.pdf

- Sundstrom, E., & Sundstrom, M. (1986). Work Places: The Psychology of the Physical Environment in Offices and
Factories. New York: Cambridge University Press.

- Zweers, T., Preller, L., Brunekreef, B., & Boleij, J.S.M. (1992). Health and Indoor Climate Complaints of 7043
Offce Workers in 61 Buildings in the Netherlands. Indoor Air, 2 (3), 127-136. https://onlinelibrary.wiley.com/doi/
abs/10.1111/1.1600-0668.1992.00001.x

Armanshahr Architecture & Urban Development
Volume 12, Issue 29, Winter 2020




114

Armanshahr Architecture & Urban Development
Volume 12, Issue 29, Winter 2020

Azizi, H. et al.

HOW TO CITE THIS ARTICLE

Azizi, H., & Tazikeh Lemeski, 1. (2020). The Effect of Environmental Factors
on Staff Productivity in Office Space; Case Study: Information Technology
Companies of Iran. Armanshahr Architecture & Urban Development Journal.
12(29), 105-114.

DOI: 10.22034/AAUD.2020.102363
URL: http://www.armanshahrjournal.com/article 102363.html




6ol @laliss 35 OUSHS &y50582 52 Llasoee algs 531 sy ISSN: 2008-5079 / EISSN: 2538-2365
1w VIVAYF dlie doivo oylesd DOI: 10.22034/AAUD.2020.102363

|
3390 « Il slabas yo LS (5 90 e 3 (shuxo Jolge 51 oy y
295 Soig Sl ol g WledMbl (559L8 0590 1 S lallao

) S S aly Dl o1 oKl o5 Lona 0Kl o5 Lona Lol Y

AANY/YA :Lasl AN Lo x e b dy b A7/ 8 A ol>dol s ALY - il

oS>

ydsn oo 1 il ol slalad (b al> po o oS col (el et 51 QLS G Jolsd 5 5590 0 Gl
)ls azgi I e (So5ed Ll il 4 Wl oo (s50 4 9 6l salas bl 4y a5 Sladod plael i
Lo ooisled po a5 010 )13 cw) p 0590 1) ol paie b 5)lol slalas 1o (5000 0 S50 Jelse oy 2 5 (I
5 (Gialol 5 plonez) (So5ed Lulpd 05eg a5 ilools lits Slagios il (5518 Lo oaias Lt oo 5 (S5
Lolg) 5l e S0 ek ol Bas G St 990 (550 e Ll Sl I Lame (55 a8 g Jel) (5,13,
IR 65GB oy 2550 )10 slaldd 1o (5590 0 2 (e Jelse JIB Consl ddliiny )b o it (ol (e
S50 35 x50 3 e (ul 23U Gliee 2 QUSHE (il SuaBge g (s Sy i Pl izmen 00
SLSI» &S Lo 5 (LSS sges g caed Sledbl Lol 1w jlea Jold acliion 5 0,5 oo 1,8 asllas
saszwl YAY 5l as woanl cuvs a5 gslaosls 3l s .ail oo €5, lablog3 (5590, 5 € )b slo s «)lS
5 Jol il G5 508 pite ez cud @ il (g yslaez j5aS Sledlbl (5)5lid o) o Jlad oS5 V-
oS ol i laosls Jolows ity oo (s )lol slalad jo (LSS (555050 2 Ao (>hb slo g6 oo etes 5l Gleoer
Slime y LS, azs J).\A—AS A At (e o] )l;xf).;ls»Lm),c 3 i gy lp Jeles g L}.ML..)I

3,05 65 ez L] (il SaaBge oS J> jo Sl S50 Ul (69000 2 (b sloite ()05 30

(6ol slalas (LSS (5590 0 ¢ o Jaloe s guudS” (551

Laczs

=
AR
_i.;
3| g

2

VInY)

# E_mail: azizi.h1384@gmail.com




ailg 4 camlio (b S 4 by ye an o 5l aS ol Ll
WnlS Gl )5 B9d> g Dl 4 by sladan o
o calsy 5 r90 02 10 W‘:ﬁ‘)ﬁ 495 Lo 1090

Ayl 18 S e S 5L ot e gbody
S 2 (Slee 4z 4 g sheme Jalse 4z S
liizee axlllae aie; )l G (s ol (slalad LS IS
Ml g9o50 o 55 plizen 5 Sl 009 (55l

2825 555 Gloa ¥

O Sy g Jow )l s 4 gusid (g Sl
b Gid ol 5o adlioe B 09 )0 Jos 5 (5595
ol aallle jsliie & Jas wgrge Slallhs (o
ol bl slalad o i » Sie Jame

g s

sblad o QT SrSoilnl g (590 0 —V-Y
6)‘0‘

Olojbe o 55 aad o0 i oS Sl (S5 690 2
4\3‘9& ‘)lf 65)».;) 52959 GL}.A ‘()5.«“5 [TOSE SOV-) a\))é)
(leaz 5 V) (29,5 @l ) (008 5 bapretle
Ls’i_‘>‘) £y 6‘-‘-‘-]9-' LsLa:Ja..,:;m 5o 4:>)f| ...\.;5‘50 J.'..\...u
@ Sy 69y5 4 (e EF Sl Ul¥se
Eaoge syl balad o Jg il caws (5 leadl,
LSC}H—A LSLQ..\...JJB ‘).:) ! k_)ﬁLQ.».A 9 o..\...‘?uu )L..ma
Haynes, 2007,) 55 o0 oSG LS5 uils e

(p.158
Sl slalas ;5 (550 s Soslwl 4 &5 Slindos
Roethlisberger &) 35,5 o0 VAV ans 4 Wijlo 5 oo
30 glos S Slalas 35 o 51 o (Dickson, 1939
(590 542 g_)La.dL?u 9"*‘"‘““‘ .‘aﬂ.’y 005..49 A Ao U”‘
Haynes, Suckley, &) &é 8 & a0 ol o leisle
olid b g cpl gw,,» (Nunnington, 2017, p.111
LS)"j")L\"‘ Be) ‘5'5Ln.~o LSLQQ*'S) )‘ QLMJLA aS ..\m.)‘so
as 4-3-55@ oolawl ‘g)‘o‘ le.:bl..é:é e QL;S)U (590582
L o Shes 90315, o093 (5590 e 3l Wl s
Olime il (o uf g IS plol Ce s o Jals aladl>)
S sar o LSS Ole 5 jeax ill) 5l colaal
583y 5 B g, Ky a3 e i Slalllas 4z 5]
97y 6,1 slalad ;5 (5 90,00 5 S o3INl L ot
«5,kblo g (5590 o jloslaiwl s oo a5 4y Jg 0l
Oseland, 1999; Leaman &) o.ib oo alae ol jo
Bordass, 1999; Clements-Croome, 2006; Haynes,

(2008

doddo .

Jo 3 welsz )3 S o ) (oo 3l i 09
g et Jorio gl sladame jo il g axwg
S e al2S (pl 3 1) 095 il (S5l (oot A5
Brill, Weidemann, & Associates BOSTI, ) oS o
O S 9 63).14 51 2001; Haynes, 2009
30 a5 (n e Yaeme 5 Sl Slojlu po Dl
dod ;0 (g3 eSS (90,00 (plplo o)l p yo
S oo e |y o] 0l 5 95w 5 23l Laglesls
Loyl o Sguge a5 a0 Hlis (Ve +#) )l Cliiss
BTy ogore g odlo W1, (LS 4y, )5 Lae
iz i s oo Lodls Lalo 3 IS s o Ligl3dl oy O+
Sl 1y sl Ll (n e a5 Wl Gl 1SS b
ol Sl a5 Jl> s S eald 55 LSl
e daore j9i 0 Sail Glaoguge S AT e
Roethlisberg-) o aales lais I8 lousl, iol58l a4
e o ol aS Sliass (er & Dickson, 1939
b Cals) 4 e 05 I Lame 5l LSS 2ols,
e Jalse Coeal wgbi oo g SV (5y500 5
Sundstrom &) oS oo Sluzgs 1) gl slalad
.(Sundstrom , 1986

b S o)l Jldl glean e 5l wax sla s
o)) e 5Ty wS e ool | e
) pleiils Ky jes Jsb 0 45 WS deloe
(Ol )5 blie g o> 4 bogs e brai o dus o AY
O o Jais o o ooliul 5,50 (5 ,9lis 4 bogsye dus o V¢
Vs pledlo plele g adsl sloas s 4 by o wo o
wilge O 5l IS sleanse 4 bgye 5 wo )
ST s Ll spste 5o (65 ale e ol
RNEAS 5 (293 409l QLS Gt SLE 4 e
oA ks aS sleda e NS g 00 Wiedgu g
Jsb 5o ot 3 bl obisel Jio) atlo old
aalyz b wae QLS pael b (g oo
B ypan ualS (Neftzger & Walker, 2010, p. 488) o4
doyo Vol A s e )A.Q.»T doyo 00 b g5l
Lan, Wargocki &) cuul 08,36 LSS 6,50 40
.(Lian, 2011, p.1060

S9ete 35 S o clin (Sa38 Ly 55 a2 51
Hensley &) el j50 LS5 (g 9000 5 Codhw
a e ol claplezsle gyl Js (Cooper, 1987
w5 b S G 4wl 5 s sai VL 5500
&bl Glalad glhaiz dan 4y 355 axgi g A 4
bgye baid lojles S Codige B 50,8 ol 5
087 SFpte byl g S La g (b @
also sl cpl jo (o ik 0gzs g SBlawl yog st
S i b g Cos ) Jelge (ol Wlgs o (b I

N

)i § s)loczs

-

LT ¢l

YInYs)

1WA oGus) P o)laids



bl glalas 5o OUSHS 89054 3 e dslse 51 Gy

110 VWEAAYF i docio oylads

Laczs

2 4
3 2
_i.;
3| s

£

VInY)

Bordass,1999; Ilozor & Oluwoye, 1999; Ilozor,

.(Love, & Treloar, 2002; Mawson, 2002
ol o Blsy e Sy psbiie 4 (Voo V) Tounle
S allnn e (65 oz lr o il 5 Jobe
oEFe ol QLS I8 VEVA (g5, 1) los S
by slasi 5l g5 o ol Likt s oy 5 g0
oSba)ls 255z 5 ol seailpe Julod (sunls
G5 Jeol 0gad colaiwl sl Cawsds slrosls (gq, 5
0 Jso2) 392 ol iz ¥ 45 a3La Y0 (ol gras

39 6290 342 3 ¥ oo haxo Jolge (puas —V-Y
Golol salas

2 sheme Jeloe Sl o) ish9 el sl slalas s
las39,9 iy 10 amsl 5253l il (e (LSS
Haynes,) ool JSiw gl iz 0 b 9,5 5
Sldlas  (Suckley, & Nunnington, 2017, p.112
ploul aey ol o 3l ans an Jsb o a5 el
2 N5 e Jalge lyicas 1) pasls YO s
Zweers,) &ilosged (Bye (sylol slalad o (690 0
Preller, Brunekreef, & Boleij, 1992; Leaman &

Gl slad 55 (590 ;e 3 Y50 (G putiio 3 5 g L o 1) Jou

Olodis (S 508 Cactal (5 jued ¢ Laian 45 o ot o lad (yges sinlw]

ooy mym opl] Bhlie (oomsypeé Sladz blis o, oluds sble  ploas
el g ) slad IS s o cagas deS ( cogas deS

S CoxBge o IS aail (S slalasre (6,15 OMalay ¢ eloial Malas el
e IS Gleas «Olies 4 Cond G Comdae ) Sen 4 cos

lao g oo e ok (Dt 5 hilog 5l (26 (G ol Sy

(Haynes, 2008)

O JSo) 0,5 il g bl slalad 4o (5,90 0

Oty 6,0l slalasd I olayasie az aS ol oyl
u‘)""\"'ﬁul)l'm‘b“)")b QL"S)L{ 6)3°)‘¢H)") )_HL’
oals ploil Olalllas ST o a55ls 0 IS laes b
P a2 Fhe Jele Gt Olsiedr Jolad
Ol G5 505 Gl 5l e g 09 o0 oL (gl (slalas
Haynes, 2007, 2008, 2009;) % ,.5 o 1,8 sloaz g
(Gensler, 2013, 2015; Samani, 2015

Loy 4 oS bow a5 o ol il
Ol smnp B 098 o €5 8, Laoeo? 5 € Su3d
L (Sesed s gl oyl 51 o3l 5 a5 e ol
6, e a5 > 0 wiS o )8, bls )l b
Jaie [uSs a1y (LSS a5 WS o o)Ll ol &
«laskez? 590,18 oo b ol 13, (55, 52 5 03,5
ol 5 Sy5d Lame (sloaSls 1y €l 5
» )‘&fﬂﬁl}' d)t-é) NEYEN Lnguap'-Li, |) «}5)03» P
Slalllae Sz 1) rtne Joo g 3503 (Brne (559000

&Il Walad 1o (5590 542 32 oo (anmo Jolge ardllao yo Guiind (5,5 Lozl ) S

Olesn

e Jul e

il

CSLES. o

Nt

Jala

3%

oS s

(Haynes, 2009)



GeoS adly 5 (Jolai 5 55500 ptalol (plaaz)
: koo (O (5590 )

pole Wds CBan ascl> slaws a5 obxl 5l B8k
saaaogaly YAY 4 Jlao ()90 Joozr Gl g
pisls Lo 095 slresls (g lel Lgx > oy
el ol Gk 5l ole g3 b ailisedys a5
Sl (5,555 0555 0 Jlxb plojls 5 <S5 Ve
Syde g iz S8 doy W (5 9laex
Vo dga 5o pBaies gl (Jid Cexdes 5 (loaxs
(5 il dsliiow 5l oolaiwl o jo el o oolo LS
28 Sl onl (e B Oy g Logase)
Glogly syp 4 Olgige Dbl y5laez e
099y A Comd g S0 Sledbl adgl Julo 5 JL
sz ro 53k Oloy (3 slaasliins ) Jslaie
ol siyn) el ) colaiwl e 098 0
SN e |y Boe anslz B oS wal s 1) (IS
&3l 055> 50 Jlb slacs 1) o] oldla w598
0L b plets 9 oS Sl (s 4 (925 el
Geb oS Bl gl b (s mmh) (T ey,
ol QB gd eyl (alal g (55 slas el
eSS B by S lp ele 355 5090
2L oleper 03,5 5545 plizes g od ladalidnn
S5 S 239 g Laosls Julow (g o0 aalizenly (o
5,5 canlie |, oy

S 6 Cex ol siulesl podle yol> gy
5 OB pg0r 2 b Sl potde dnngs Jlis &
Lalps 4 axg b ol sla e 150 Gl ool
2 % 3eios (pl )0 piomes bl oo () ] IS aume
slcesdse 5 Leaxs Sjlae owiz sloog S ]
Olyeds «Syg0 e » Lyt (nl 30 Ol p i
Ot 50 man 350 Bad dsalar i jlo oo c0dd Az
Gokd oo ;o Jd slaplejle 5 oS 4 gy

REEIRISRE SR RNTR

iz hg .Y
Sygld Ao LI Bus anl> WSipl @ 4y b
b pgiasliy) HeiS Se sl o)l 5 el
5 P9 Ol piteew Glpode @SGL aiige
Fhatr 5 Foo S Gyglanz solhite 4 wailodsy (050
3l deliisyy olol p (gMoliinsyy wleSllo
Slas basye SYlEe pizen o (Y010) s> ducnige
Leaman & Bor-) (5,90 2 » 5,0l slalas >1)b
O ye0d (dass, 1999; Haynes, 2007, 2008, 2009
PR Gk 5l GrSose by 08 sy adl lsle
ol 5 (Bl (Segysl ojgoy TS5 5,0
ol Ban 28,5 )15 (Baied i p LS )3 (o)
Je oo Gols 18 5 3550 asbid s (5

OB ozl Jad CuxBoo 9 (Jumaxi U jow  Gow o Slgl 8 wuoy0 Y Jeus

(a5 YAY slaxd) as o

v

o OA
\P-Y¥ A

YO-Y- YA

" veof )
-0 Y

>0 \

NNEESL 4
ol 80
S o) 358 Ty
S FSe v
ol s sV
e S e Yo

bl CoeBye slas .

1%

Laczs

D § (5)

1WA oGus) P o)laids

-

LT ¢l

YInYs)




nv
I

)b § s)laczs

o

Loy! 5)lw
1WA pGus) P9 a)laks

VInY)

bl glalas 5o OUSHS 89054 3 e dslse 51 Gy
VWWAYE lie domio oylois

5 eolaiwl b asliiowy 5l oo (5)3—‘@_? slosls
coys )l lopyse;l 5 IBM SPSS 22 l5sla s
5 olly Jelos e Jitue T 02 Siko gl o Stuco
8 el g 4528 e (B Hgem Sy SYolee g
Cewddy SleMbl ol g JoSS jolaie 4 yioran .28 5
&l slad 5l Slae Slaalive calidiw s 3 )b 5l ool
L aslas g anlllas 550 slaglojlo 5 S, 5l (55

el B3 O g0 l.mij oS,

i (2L g 29, )-F

2l b5 bl g @S5 elail ]yl 5550 daas
4 U olese llyd o o peSojlal Il a5 s)ls )15
5o ol asbiion s oo sty SLS, s ol
Sygkd oS h plpse 5 053 5l golass LS
@bl 05 0l s Bld 51T s, 5 28,5 51,8
BB ol o dcwlxe Flig,S Jgo,8 5l oolaiwl b 58
2Vl s olael aals deliins UL slp Jsed
Geios gl e 51 SO e gl ol o a4 wil e
o od.‘o] Cwdds )‘..\.QA U"‘ Y Js..\} o

Uy 1) a5k o Lol (25 oz ol aolin
358 05y (IS Sledlbl g pslaaz 4 (Ulg 1) Jsl Sy
S g iz (Gl g aiSley A Lamme
A o s a1y gl did CuaBge g diass
BB om0 bosls ol 5ol S8 a5 jsbjles
olil (§y30 5 2 koS Jiies sloyite b
B 559 ) oM 58 (I 7) pgo i 095 o0
SleMbl a3 oo )18 (o2 3590 ulf“wwf 5
S5 coale ol ol be cond ol jo ol s &
00,5 SaS lagy| ams slosli (sainaglsl g (LSS
Sloyoe 6Ok Bedod St slo i Sl Jelos 0
e x4 by o Sledbl caoliin p poas isu 4o
oz Jies sloysie) syso e 2 Fhe (e
loyod 0 &S oo ol (Ll 5 55 503 tals]
o) Jlge Vol 5o (Jlg YY) 050 o0 6)516“-?
b yiie (ol S lie (omin @ 5 (elidew s p)lox
23 kbl 6y50 0 Syge & LS S50 2

Bl o Sloyped O & S ads ol

azsl

o (b o Flig,S WY oy Y Jauo

s lll

Y5 ol

< YA 4
- A4 q
< AD
+ YA

< -t ©

CAAY

J.. 2.
C)Lo..\p )
O lo!

&k, e

900

auntlg 9 Jisann (1 puiio LS g0 31 -¥-F
5 Jie glopiie alaly o5 logine oy p Glp
5 e oy g)lel slagygesl I g ails

el 00 ool ;]a.> 09"'“);) J..\.o

(SSnd 6 (33031 V- F

Rz 5 Sasoe e G (e S T g0
Sy Jake Py Jalss 5 55 et piabl (oo it
..\.Qou’_o

Olgse t B oas banslio g gejl o ade P ayazgily
L b a)ls (g lolims alal) (5550 00 b oyt dons S
Sl yeiie Ol o0 (Shmrad o pd lake (S5 4 4y
ool analz o (LS x50 0 2 S50 age
@) (a8 Sledlbl (5 )lid caro (LS ) (o2 990
ged dlaeld ledaz 5 Jalas ialul 55 505 Jold oo 5

5ooy..vjl;sﬁﬁ§5¢ﬁ;aﬁgﬁaﬁ6|ﬁt@9;
Azl )0 ddboe anl 990 asliiw py oLl axS o

Ego50 el aliilys aoliinw yy OYI5w 4 ca g8 oo
Y dﬂfoj&‘ |) Cou D590

JB 58 E98 9 5H1 eI -T-F

&5 s @ byyye Yl o] Cawsdy Sledlbl
g plod e )5 1aST a5 awo o ol daosimsguly
Copda g )lPles adg 9 (b 59, » g 0oy
ol 4 (ol 35 5 Azaili 45 5 perelS (sloeS
WS oe S bl 295 lagagSee b Jals
phiel (oo s 095 IS 8o 0 a5 gloj aizren
Sladar g 095 5 s Sty )0 oS a ]y 095 S8y
slrosls yomen 0AT o )Kes b g, pf
@) slad g 4 bgye SVlge 5l oad (g pslae
5 3L 6,5 SBo o boaunsgwly, ST aS e o olis
adgriio Sodled @ laed



Joli 9 35 o3 (Gla ol (plodus St gl piiio

95290 b dnnily i [y (Smod |y F Jgu

dlyames P San kil
o ins e SYY- S9000 ~olodez
gt e S ¥Ve S0~
)lob_;.m AR - Yoy 9002 = S pe5
Jogine e YYY 904~ Joles

St o pxie (o) D g (Lislo]) C o(Jole)
sl e ans 8 gl Jow
ardt osoil sl H) las (08 5 Hp) oo 258
el ol Olo 05 2% 4 e 393

H: a=0-H:a#0

B Gy )y Jo el -Y-Y-F

odd 3yl p p3 Jae b g S, Joe oygesl (sl
el

Yi= ot A+ o,B+ a,Ct oD+ e \)
B (5500 A 5 (630000 axly e Y (] 0 oS

F o5lol g (ygmmi ) Jobo oo 0 Jgor

Sl P F ool ©la o (puSleo @ol3l 4y Olaspo £ oo Joe
- YAXFY 2, ¥) ¥ Y5A%0 S
CYVA ¥va VY. $5A suslogdl

YAY \OFEYY g5

oas Jsuai R2 g R (R2  SKocwood ol i :F Jgur

ool Buwi R2 (o <o) R2 R Stacod o po
L YYY LYV CEAN

Guizs Cull g o T ojlol polio ¥ Jgam

Slaio P T ool 8 st (glas o, Jo
SRR VeYvE XY YXSf N
- FY 1.A9A - OY SR oledu>
e AFYO - 0F - ¥V 55 s
T Y. -0 0) AR Jolss
Y4 Y.AQ ) -.-Ad O]
(V) sylolime saras (yLis O Jga 10 (YAFFF) Fo Lol lois

90582 =Y XFF4 FVO (55 503) +0.1 + Y (Jolas)
oo A (Gl #oo VO (Qloniz)

Jwmo b purite 1 Glie dmglio —F-F
O 9030 (o 0955 95 10 (5390 52 3 FulxS
Jits gloyiie 6,138,050 e annlin jslaten,
03051 314035 5950 (o> 09,5 93 )0 (5904 2 GehS

SREA c’;Lb} C.la...u PO 03l U’“")l)" 6’9’“‘"}5) J..\.A u.lf
5laoe YY sgas a5 ol o Sils ggo5e ool (P
e i 5l it Jags 59000 il o
w@b%ﬁ’ro)uia%‘}bb)ﬁiﬁ.éﬁsnoobwy{
a5 L) oog loline (g bl Llsd 51 (Y Jgu) Lo pusio
Syl s alaly g (+00 s0e 5l Jlade P og yiaS &

Al e 25 Djge A 00

-

LT ¢l

D § (5)

1WA oGus) P o)laids

YInYs)

WA

Laczs




bl glalas 5o OUSHS 89054 3 e dslse 51 Gy

19
I

Laczs

=
AR
_i.;
3| g

2

IY)
[

VWYAAYF dllie derdio 0yl

3l gl e Dolas aSe b oye 5 () 09,5 90,0
5\3 ‘_g‘).} l.@,u_..,o d...‘u (5‘)‘. 6]5 (’.‘a )‘ ).uj)).s )..v.olio)
Sy Joles e (2lee 5 (YYAA) () G
YY) o) Camiz 5l 2eS (YOAY)0 0 S
iz Gl (550 0yt (5SSke (pizmad lb o0

Ll (YY) () Gz 5l S o(Y.O0) 050

P45 Shbies pj Dypets 5 e ool slp blis 9

3 05l 090 o e (ke cS a4 Wy g 1 ]
A U)5 b).o 03; 50

H0: H= - Hp =g,

Sae b e Praslio 54 5 A Jolaz polie 4 azgi L

Ol 9 35 508 b piie L85 Azl Hlgi e v

O 9030 (o> 09,5 99 30 Gudlnd Al 9 Jiuno (G o o slailivw] Bl il g (uleo :A Jgu

3 ylasliw! GBI il oSl Slawy Cnis> PR
- ASBYY Y.Asa¥ \5Y 5y
olesez
L OV\$F Y. af) YYY o)
- SAYYY X154 \5Y Sy
CFEEAY YFAAD YYY o ol
C8AVY YFIAD \5Y Sy
Sy
- SOPTA Y YFAS YYY o
CAASA Y.00VE \5Y Sy ol
- FYASY YATAY YYY o
CFVESY Yoa.8 \5Y Sy
Sosere
- FeYay Y.¥%44 YYY o

99 30 By ddanndly § Jino (G putiin (5] cyuiloo IS g slado P o gol3l ax 4o T o bl pwolio 4 Jguo

0O) 9950 (o 09,5
OrSilee SN Hlaio P sol3T a0 T oLl JUetH
—eAYY LY YAY -\ sav e
— AV coN¥ YAY Y FVY Sl
.59 Y04 YAY VAY. 55 o3
YAl C¥Y YAY “YASY Joles
—+ VA Y YAY YYD 5590 e

RU PR N B A I PR C R R TR Y I I
ol Jedot 03T sl T e 4008 5 yho a3
gbos W pj IS5 &

Jas sl yiiio b Glie 2 QU o S o

H,; 35 2 T (50 0 (BeioS
6L° eSS )_,_,L, Ql}.t-" » L')LZS)lS Lbl‘..a;u J)M
H: el S50 GUT (5590 0 2 BboS

Jwo b piio 51 Gl duslio -0-F
heazi S lae sog )5 50 (5530 e i G

Oﬁ‘)" )‘l it ‘;.Ma:o J)L)..o 6[@05; 39 (5590 542
O oolazwl UMSL.{)‘B Sl
;.Lua}u“ 5 J)LM a)\.).illml Jljpd‘ 3 u.,.i;Luo ‘64"5\).5



e gl wass O jlaw 3 lasbow] Bl il g (paSibo « Silgl 8 e Jgo

3 ylasilicw! GBIyl oSl Slawy axi S yow
-.vay Y.VOf Y wlusse
« £ A Y.VON A\RR! ol
- OFY AR VFF omsland 358
AR YAF- A &S

Gliseo (dmaxi S jlow 810 Gy90 02y (haxe Jolge T dmmlio (gl p il g Judexd Jguar ) Jgu

P Fojll Ol nfile  @olil 4z Ol ggeme
£ 08 ¥ YAEAD 05,5 e
YAY <A YA VYPAFY 09,5 599
X5
YAY \OF ST Js

el Ggesl 5l alizee (Lid slacaadse ) (550 40
b ooliteol uily s
el (Bt SanBge o laibinl Syl 5 Sk (Sl 0
Ll 00l oals HLES VY Jguz o (B ases

Jel seil slp o blas anop 5 jho ad)d
Dedien W pj IS5 4 (i)l
Jits lojiie b Glie S, i S

H, D o285 (LT (55040 2 (BB
it sboaiie b ol p WS i Cusdge
HI: ] )95-4 uu oo 2 d"“m

o0 mhe 0 eyl VY Jgax Jlaie P asg L
Olyee Ql.;S—)lS ‘_sl....a;u S e guey) ‘MLGQ )\0‘5;;:4
C&M‘ )jé.a QL;I L-s)so)'&e )-.’ .." . . L le_ﬁ ..—. - )-.:-l;t;
ko398 (S S0 Djgo a4 S A pdes 5l ol liee

e el 5 il

Jino gl piio gl puiio 15 a0 —5-F
b gcaxlge 0 g0y y G
L

s gewly ih Curbgn 3 laibowl Bl y2uil 5 puSilo o silal 8 Y Jgax

3 ylaitow! iyl oaSileo olus b Candgo
- YVA A q Jeole powe
- Py YYYA Y¥ Oolee
-8 Y.YAQ Qf I TRR VTRV
. 508 ¥ SOV YOV oles,ls

elizeo ( Jrd sycuxlgo 6l (59052 3 (b Jolge ¥l amlio sl wibylg Judxd Jguor Y Jgur

Slaie P F ool Slayo (efile @l3T 4z Gluye £ g0
YT . ¥50 Y y¥as 05,5 iy
.Y - ¥-q YA VOLYYY 09,5 59,0
YAY VO SYY Js

e+ O a0 a3l VY Jgo Jlaie P ayas gL
5658 e 2 QSIS id Comdge taprailysei

Laczs

D § (5)

1WA oGus) P o)laids

-

LT ¢l

YInYs)




bl glalas 5o OUSHS 89054 3 e dslse 51 Gy
P WY-AYF alie dxio 0ylos

)b § s)laczs

o

Loy! 5)lw
1WA pGus) P9 a)laks

VInY)

3 Il S50 e sl 03 3 VU 55 15 oo 2 L]
rya a e j5iS 0 gl glalad ok s
a5 00 Caely alino (pl il o 039> ol LSS (6l
M 3 Loy T g oot pals LSS sialul slajls
Sy 5l e 5 N @y 1o 5 e g 598 ed 4 by
SR 05> Sxsere 2 6 5L pgo ) 0 ol
Ol PBlaw i oy sloyeis o a5 Jb (o cains
L o 30 Jor 5 lyn 1 o e
ol o a8 Sldllas js s (res @ 5 wlioe S5
2 RSy b LS Jels a5 oad el e gl
438,513 65Vl 4

o0 BA g 950 cdoliion 4 B aieszul ws o FY
Sogkd su yo el ol yiies slass wlesg
SN Gedos (nl o 5988 Sy Sl o)l g Sledb
kel Slass w2 598 Jos 50 ¢ gomsy sloylel Bibo az
3 bl a5 pobslen (el yiin 09> (nl )3 95
ol e el Gl le o o ligmasls slass il
5 olhb 58 ol a5l ! bolSails [0 039>
Dglite slagle; g lacslas 4y )b SBs ol e b
b ol Sy 6l slalad jo lagils 5 (LB
ool a3l oyl a4y g cpl 045 o3le oo obles |y
Olidss ol JB gle) aib e o] slas,glaws 5l
ESEN 1@9@2@ (s bl slalas u>'>‘)‘]° 039> 4
Sl duylie 053] ()55 o0 iz 4 dlS 528
&y il 5 ol gloie 45 ol i o Jitee T
a2 )38 0 b 900 2 Oy 3l i O
S @blad (b o logase Wl oo £5550 cnl
) 925 o S (U5 e psbas 1, )T S (55,8
Db Sl ‘(l-“’u*’w S

ez Sy a5 ol las Luibly Judss eej]
A58 390500 2 b Sl iie 3B liee 2 (LSS
v i 50 6558 Sae BW) gl g 00y
@blad (b 4 oS 63190 10 £5d5e Gl Bl
il oo Sy ol hils (LSS Cdél as o 5ls 5 o0
St ()9l 5 (Sl plee ad iy Slindow 55150 J2)
bloe 655 ool 4 Gl )y ol Soeal >
5 005 obe 5500 5 LaE plonr e Gl
e 38 T 69050 2 )lse ol 5o M s o
SIS aalyS (6 i

G900 2 S5 g Coedl a4y gl b Zaled o
S ol b alKin 4 o5 s olgiig (LS LS
ab blad (pl ol gald LSS 55,05 6l F5e
g 2l Plax lagl )0 lao 5 pw gl w3 632,15
slceln wjgyel il asls coly 5 Log o_'>‘).la
S sbgn s SzsS slalad ( Ysb )5
GBI slalad o 1) shsee sz slag,sld
oolaiwl 4 blod puzmes idd oo 18 Wags 9,90

Oloslin jI ovwl Cowody wledbl -Y-f
baslao g Jlowo

slglole 5 bes,s 5l (S Sl (w2
aS aeo ol SBT LS, b aslas § axlllass ge
oS5 aS el B8 Ly i bls 5b ool 51
9995 Sb,l5 5o Coty (6,15 Jglite slacelss o by
ool e loas sl g >l wanil lisla 5l o
(ol Gloy ao o B0 3l o 5 oy a5 Jl> o
bl as ams o lid (LS L aslas uixes
Gl a5y 00,5 S8 sl bl slalad s ol
ST Bk lais ploul ails o b g g )lol cdg 5l )l
A j52me 5 A0 oge 4 akby Sl e ol
Jolss LishSen b 053 05059, sla)5 el sl
@55 45k ol 4 il o] I laoa (Lsl o !
oo slesls ;| A 85 adie LSS L aslas
aipled 198 wpaz g asd) Ll 4y 59, ol yo lisS o
0926 g S o )le yo Ll 3> lls w LmQT Cypiomed
le ) o g e o sl goby JULEI LS sl
@ Ol e dey ol )3 allo e 395 (590 0 5O S
«595595).“\“\“ SS9y » JJ;O&M.J‘Q)\JASGL.GJU
oo las asllas ol b 0,5 o )Lal (Y21 F) al sl
& oLl bl g o 053 LSS 4 a5 gs-'.L"’Q—‘

S S 4z O

O3Sy e 5 (S e L] slapses]
Gz 5,5 gz lr (Gheghy slaesls (5 (e
e Jelge a5 0l astie g wsle 1,8 anl 0,90 |,
)5..5l$ iLP 9 J)Lb L.5)|‘>g5""‘° ),ul.u QLS)lS Es)jajef' »
BINCEUe] P SUCS PR SO\ S VA P R W R PRVE
Sldlas B Azl U"‘ ML‘&S" S0 52 » Ja.\m
o] 25T 50 (Jg 050 ool Cawdds 15 (6,500 pubdze
o;.\moé‘b;}o;wsk}cbqwdauﬂmu;w
10 Lislel s g (Haynes, 2008; Gensler, 2015) o4
ol Gagh @l Sl e el J1E gan o1
Oledez 9 Joled e halol 5508 a4 ol b 4 1) Cagldl
65§.” L JJ‘?JLSA usLD.) U"‘ LY C.wla ;S.v Ll oals
Sl LS)Bu 09> U.JLQ )15 6)5)"’-’ 0ds )5L>=L_;
u.»j.lj‘ S Ml; (a)...c 9 41»....4 QLMJJ...QA ‘l@u.uyd.al.vf)



Sl slagll bl b fsise |, S al o5 pal 3
Slaia, 57 50 w2y g 009 Lol (slad & jglxs o a5
aSepl gl Slads bbbl el gy ols sl g
wapd ili8l lesle b a8 i SO o) 6, Sen alens
5 sl ansly glacnd glayleo bosgs 5L lisle o
039 Cugy BB 5 Slad plejle S (sl Slad azs
O, 05 sed Sgdore aladi G 0 dade s
il oo 5 (Wgd (o0 0 dnlx LS 5l a5 Slaie 19)
5 B 595 il ol sld Jais o Sue Iy

AS ES s oy jo g

1. Gensler

2. Brill

3. Haynes

4. Google Forms

2y el S > b ok sl
3590 35 503 45 355 00 0SB Jales 4y joiil o lge (55
» erat Syp glalad (b oS e lE i
1SS e2,5 S8 g ok 5l ad 599 sln sk slac
Ol sge S G958 (255 lp Gl o0 oS el plael,
@bolad (b rmen o Sa S a3 nlap g5
@5l S Sl aSsysba 45l I e g,
5o wed gl o)ly gy 4 culs o i 55 03
OISl al381 (bl 150 5l ey 095 dielg 4y 5 sy

Ml.,u_a Gl slalas o 55 8
55 53,5 108 gy i sl SISl sl b )

Cgi st

1bp

Laczs

D § (5)

1WA oGus) P o)laids

-

LT ¢l

YInYs)




bl glalas 5o OUSHS 89054 3 e dslse 51 Gy

1P
|

)b § s)laczs

o

Loyl s)bw

1WA pGus) P9 a)laks

VInY)

VWYAAYF dllie derdio 0yl

REFERENCES

Brill, M., Weidemann, S., & Associates BOSTI. (2001). Disproving Widespread Myths about Workplace Design.
Kimball International, Jasper.

Clements-Croome, D.J. (2006). The Productive Workplace. Taylor & Francis.

Gensler. (2008). the U.S. Workplace Survey. https://www.gensler.com/uploads/document/126/file/2008 Gensler
Workplace Survey US 09 30 2009.pdf

Gensler. (2013). The U.S. Workplace Survey. https://www.gensler.com/uploads/document/337/file/2013 US
Workplace Survey 07 15 2013.pdf

Gensler. (2015). Design Forecast. https://www.gensler.com/uploads/document/387/file/df15-designforecast.pdf

Haynes, B.P. (2007). The Impact of the Behavioral Environment on Office Productivity. Journal of Facilities Man-
agement, 5(3), 158-171. https://www.emerald.com/insight/content/doi/10.1108/14725960710775045/full/html
Haynes, B.P. (2008). An Evaluation of the Impact of Office Environment on Productivity. Facilities, 26(5/6), 178-
195. https://www.emerald.com/insight/content/doi/10.1108/02632770810864970/full/html

Haynes, B.P. (2008). Impact of Workplace Connectivity on Office Productivity. Journal of Corporate Real Estate,
10(4), 286-30. https://www.emerald.com/insight/content/doi/10.1108/14630010810925145/full/html

Haynes, B.P. (2008). The Impact of Office Comfort on Productivity. Journal of Facilities Management, 6(1), 37-
51. https://www.emerald.com/insight/content/doi/10.1108/14725960810847459/full/html

Haynes, B.P. (2008). The Impact of Office Layout on Productivity. Journal of Facilities Management, 6(3),
189201 .https://www.emerald.com/insight/content/doi/10.1108/14725960810847459/full/html

Haynes, B.P. (2009). Research Design for the Measurement of Perceived Office Productivity. Intelligent Buildings
International, 1(3), 169-183. https://www.tandfonline.com/doi/abs/10.3763/inbi.2009.0014

Haynes, B., Suckley, L., & Nunnington, N. (2017). Workplace Productivity and Office Type: An Evaluation of
Office Occupier Differences Based on Age and Gender. Journal of Corporate Real Estate, 19 (2), 111-138. https://
www.emerald.com/insight/content/doi/10.1108/JCRE-11-2016-0037/full/html

Hensley, W.E., & Cooper, R. (1987). Height and Occupational Success: A Review and Critique. Psychological
Reports, 60, 843—849. https://journals.sagepub.com/doi/10.2466/pr0.1987.60.3.843

Tlozor, B.D., & Oluwoye, J.O. (1999). Open-plan Measures in the Determination of Facilities Space Management.
Facilities, 17(7/8), 237-45. https://www.emerald.com/insight/content/doi/10.1108/02632779910270195/full/html
Ilozor, B.D., Love, PE.D., & Treloar, G. (2002). The Impact of Work Settings on Organisational Perfor-
mance Measures in Built Facilities. Facilities, 20(1), 61-7. https://www.emerald.com/insight/content/
doi/10.1108/02632770210414308/full/html

Lan, L., Wargocki, P., & Lian, Z. (2011). Quantitative Measurement of Productivity Loss Due to Thermal
Discomfort. Energy and Buildings, 43, 1057-1062. https://www.sciencedirect.com/science/article/abs/pii/
S0378778810003117

Leaman, A., & Bordass, B. (1999). Productivity in Buildings: The ‘Killer’ Variables. Building Research & Infor-
mation, 27(1), 4-19. https://www.tandfonline.com/doi/abs/10.1080/096132199369615

Mawson, A. (2002). The Workplace and its Impact on Productivity, 4, Advanced Workplace. London Publication.
Neftzger, A. L., & Walker, S. (2010). Measuring Productivity Loss Due to Health: A Multi-method Approach.
Journal of Occupational and Environmental Medicine, 52(5), 486-494. https://insights.ovid.com/cross-
ref?an=00043764-201005000-00007

Oseland, N. (1999). Environmental Factors Affecting Offce Worker Performance a Review of Evidence. Chartered
Institution of Building Services Engineers, Department of the Environment, Transport and the Regions, London.
https://searchworks.stanford.edu/view/11842888

Roethlisberger, F.J., & Dickson, W.J. (1939). Management and the Worker: An Account of a Research Program
Conducted by the Western Electric Company. Hawthorne Works, Chicago. Cambridge, MA: Harvard University
Press.

Samani, S.A. (2015). The Impact of Personal Control over Office Workspace on Environmental Satisfaction and
Performance. Journal of Social Sciences and Humanities, 1 (3), 163-175. http:/files.aiscience.org/journal/article/
pdf/70320015.pdf

Sundstrom, E., & Sundstrom, M. (1986). Work Places: The Psychology of the Physical Environment in Offices and
Factories. New York: Cambridge University Press.

Zweers, T., Preller, L., Brunekreef, B., & Boleij, J.S.M. (1992). Health and Indoor Climate Complaints of 7043
Offce Workers in 61 Buildings in the Netherlands. Indoor Air, 2 (3), 127-136. https://onlinelibrary.wiley.com/doi/
abs/10.1111/1.1600-0668.1992.00001.x




Wlio 3] & £l 092

2O, Gosese y shame Jalge Sl cw) p (VTAA) L lasl o (S 4G50 5 il 5350
5 5 olome 4y 9SSy iUl &l g Sledll (5,5l 0 1 Slalllas 350 sl slalas
AVF-NY (YO Y GMQLQ)T &b s

DOI:10.22034/AAUD.2020.102363

URL: http://www.armanshahrjournal.com/article 102363.html

1S

)i § s)loczs

-

LT ¢l

YInYs)

1WA oGus) P o)laids




