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Abstract

The primary goal of designing office spaces is to create an environment where employees can perform their
tasks optimally. Among the factors that affect employee productivity, environmental and physical factors
play a significant role, and this role is particularly important in research centers where knowledge creation
and research activities are conducted. This is because the productivity of the workforce plays a more
prominent role in these work patterns. Considering the role of environmental factors and the importance of
research centers among office spaces, the aim of this paper is to elucidate a conceptual model of the
relationship between environmental variables that affect employee productivity in research centers. The
research is developmental in terms of its purpose and descriptive in terms of its method. After a review of
the literature, 31 initial variables were extracted and reduced to 16 variables based on expert opinions using
the Delphi method. The vatiables were classified into three levels according to Whislet's model. The data
collection tool was a questionnaire, and the study population included 4 architecture and urban research
centers in Tehran. In the inferential analysis, confirmatory factor analysis (CFA) and partial least squares
(PLS) path analysis were used to test the hypotheses using the LISREL.10.2 software. The findings of the
research showed that the physical, functional, and psychological dimensions of the work environment have
a significant impact on the productivity of employees in Tehran's architecture and urban research centers.
Among these, the most important physical factors are, in order: temperature and ventilation, noise and
acoustics, lighting and ergonomics. The most important functional factors are, in order: office layout,
dimensions and proportions, spatial organization, naturalism and transparency. The most important
psychological factors are, in order: privacy, security, interactions, and ownership. The work pattern also has
the strongest relationship with psychological factors and no significant relationship with physical factors.
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Introduction

Workspaces are designed to provide employees with the optimal environment to perform their tasks. The
same task can have different outcomes in two distinct settings. Therefore, the workplace must be designed
and adapted to promote desired behaviors. The first step in this process is to identify the environmental
factors that affect productivity in workspaces.Environmental research has shown that tools and the physical
environment can significantly enhance or hinder employee performance (Leaman et al., 2005; Akhtar et al.,
2014; Narehan et al., 2014; Fathi et al., 2023). Understanding the environmental factors that affect employee
productivity requires understanding work patterns in office settings. In recent studies, work patterns have
been broadly classified into four groups (Laing, 1998; Davis et al., 2011). Among these four groups, research
workspaces are of high importance, as scientific progress is dependent on this type of workspace.

Many existing research centers in Iran, especially in the fields of architecture and urban planning, were not
originally designed for this type of work pattern but have taken on a new role through a change of use. This
limitation has created obstacles to improving the productivity and growth of researchers in Iranian
architecture and urban planning research centers. Therefore, the aim of this paper is to identify and prioritize
the environmental factors that affect the improvement of employee productivity in architecture and urban
planning research centers based on the understanding and impact of different work patterns.

Materials and Methods

A systematic review of existing literature was conducted to identify and categorize 31 variables that influence
employee productivity in research centers. These variables were subsequently organized into nine distinct
groups. To align the variables with the theoretical model of the research, a four-stage Delphi method was
employed, resulting in a more manageable and focused set of variables. To assess the quality of the office
environment, a researcher-developed questionnaire was administered to a representative sample of
employees working in architectural and urban planning research centers in Iran. This questionnaire was
constructed based on two standardized sources: the Building Use Studies Occupant Survey (BUS) (Dykes
and Baird, 2013) and the Alexi Marmot Associates (AMA) (2004) guidelines. The collected data were
presented in the form of percentage indices and frequencies. An Analysis of Vatiance (ANOVA) test was
conducted at a significance level of 0.05 to identify statistically significant differences between the identified
categories. For inferential analysis, Confirmatory Factor Analysis (CFA) and Partial Least Squares (PLS) path
analysis were employed to test the research hypotheses. LISREL.10.2 software was utilized for this purpose.

Results

Following hypothesis testing, significant environmental factors were identified and ranked separately based
on their association with work patterns. To achieve this, the Chi-square test was employed to determine the
test statistic, and the factors were classified according to their level of importance in improving productivity.
The results, in order of importance, are as follows:

Most Important Physical Factors:Temperature and ventilation, Noise and acoustics, Lighting and
ergonomics.

Most Important Functional Factors: Office layout, Dimensions and proportions, Spatial organization,
Naturalism and transparency.

Most Important Psychological Factors: Privacy, Security, Interactions, Ownership.

Discussion

The findings of this study demonstrate that the physical, functional, and psychological dimensions of the
work environment significantly impact employee productivity in architectural and urban planning research
centers in Tehran. This finding aligns with the theory of Vischer and Wifi (2017). The strength of the
relationship between the variables and productivity also follows Vischet's (2007) model, with physical,
functional, and psychological factors having the highest impact, respectively.

The classification of the study's sub-variables revealed that the findings regarding physical factors are
consistent with the study by Hines (2008). However, this consistency does not hold at subsequent levels.
Nevertheless, in the analysis of physical sub-variables, consistency with the findings of the studies by AlHor
and colleagues (2016), Sun and colleagues (2019), and Tache and colleagues (2019) is also evident. Therefore,
it can be stated that among environmental factors, the physical critetia of "temperature and ventilation,"
"noise and acoustics," "lighting," and "ergonomics" have the most significant impact. Consequently,
upgrading these aspects should be a top priority for improving employee productivity in architectural and
urban planning research centers, regardless of work patterns.

Among functional criteria, three aspects, "public spaces,” "layout," and "naturalism," are of particular
importance. Regarding public spaces, the findings of this study are not consistent with the findings of the
study by Ling and colleagues (1998) and Bisady (2013), to the extent that this variable was not included in
the important functional criteria. However, the importance of public spaces was not reflected in the studies
of "Vischer" and "Hines" either, and it seems that an independent study on this topic is necessary.
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The findings of this study support the impact of natural elements and greenery on increasing productivity.
This finding is consistent with most related studies. However, in the study by Knight and Hasslam (2010)
and Thatcher and colleagues (2020), there is evidence of a decrease in objective productivity but an increase
in "self-reported" productivity in the presence of plants. Given that this study has investigated the topic of
productivity using a self-reporting method, it is recommended that an independent study be conducted in
this area.

Conclusion

This study has identified and prioritized the environmental factors that significantly influence employee
productivity in architectural and urban planning research centers. The findings offer valuable insights for
research center managers and administrators enabling them to create a more supportive, stimulating, and
productive work environment for their employees.
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Fig 4. Model of the Relationship Between Environmental Factors Affecting Employee Productivity in

Architectural Research Centers
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Table 8. Overall Results of Research Hypotheses
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