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ABSTRACT

Advanced science and technology centers in the Iran serve as drivers of national
development, and investing in human resources within these centers is of paramount
importance. Enhancing researchers' efficiency can directly impact the outcomes and
achievements of these centers. The research environment is a crucial factor in
improving individual efficiency, and the physical components of the research
environment can specifically influence researcher productivity. This article begins by
stating the problem and its significance, followed by a review of the literature. Previous
studies were analyzed using content analysis to identify and categorize influential
factors in the environment. Then, using the Delphi exploratory method, the physical-
spatial components affecting the enhancement of researchers' efficiency in such centers
were determined. Based on the results, 29 key physical-spatial components were
identified and agreed upon by experts as contributing to the enhancement of
researchers' efficiency in advanced science and technology centers in Iran. These
components can play a significant role, alongside other intervening factors, in
enhancing researchers' efficiency in research centers focused on advanced sciences and
technologies.

Research Objectives:

1. To enhance the efficiency and effectiveness of researchers in advanced science
and technology research centers through physical components.

2. To scrutinize the results of the 29 primary physical-spatial components
identified for enhancing researchers' efficiency in advanced science and
technology centers in Iran.

Research Questions:

1. What features in the physical components of advanced science and technology
research centers contribute to enhancing researchers' efficiency?

2. How do the identified 29 primary physical-spatial components contribute to
enhancing researchers' efficiency in advanced science and technology centers
in Iran?
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Introduction

Human behavior in the workplace is influenced by a wide range of factors rooted in
human characteristics and interactions within the environment. Specifically,
determinists emphasize the causal relationship between environment and behavior,
believing that natural factors are influential and determinative (Salari & Mahdavi,
2016). On the other hand, human resources are the most valuable assets of organizations
and play a crucial role in their success. An individual's behavior significantly impacts
their work outcomes and can contribute to both group and individual achievements
within an organizational setting. Researchers' efficiency is a key component of
organizational productivity and effectiveness, and for creating a successful
organization, efficiency is one of the most important parameters (Baatni et al., 2015).
Organizations annually invest substantial sums in their human resources to achieve cost
reduction, quality improvement, increased flexibility, enhanced customer satisfaction,
and overall operational improvement (Mekanik, 2018). It is evident that an efficient
employee can transform everything to the benefit of society and their work environment
through their willpower and valuable experiences. In fact, by enhancing their
performance, an efficient employee also contributes to improving organizational
efficiency. Therefore, individual and organizational efficiency are critical topics in the
realm of organizational performance.

Organizational efficiency refers to the amount of resources consumed to produce a unit
of output and can be calculated as the ratio of consumption to output (Williams, 2017).
Additionally, organizational efficiency can be defined as achieving organizational goals
with minimal cost and preventing adverse consequences. However, the challenge lies
in the fact that organizational productivity cannot always be measured in quantifiable
units like currency (Mirighafoori et al., 2020). In other words, organizational efficiency
is not solely about cost reduction; it also involves satisfying employees' psychological
needs and providing effective service to society (Singh et al., 2020). Meeting
employees' needs is of paramount importance and has an undeniable impact on
improving organizational performance (Danesfard & Mahjoub Roshan, 2009).

As the definitions of efficiency suggest, the amount of resources used is contingent upon
efficiency. If an organization can achieve the same performance with reduced resource
consumption, it has reached its goal. Therefore, to achieve excellent results with
minimal human resource utilization, it is crucial to identify factors that weaken
employee performance in the workplace and implement corrective actions. Researchers
and experts in fields such as industrial and organizational psychology, economics,
accounting, and management in small, medium, and large organizations have
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scientifically explored performance management as one of the most important concepts
in organizational research (Armstrong, 2014; Robertson, 2011).

Researchers' efficiency is one of the main components of organizational productivity
and effectiveness, and for creating a successful organization, efficiency is one of the
most critical parameters. On the other hand, the research environment itself is crucial,
as whether a researcher works in a favorable or unfavorable space can make a
significant difference (Salim et al., 2020). If a researcher's mind and psyche are
prepared, it can be due to the impact of influential environmental factors such as
physical components, lighting, color, etc. The architecture of research spaces should be
clearly defined in the future; therefore, to explore a correct vision of the future of
research centers, futures research on these centers and research topics is highly
important.

From a broader perspective, one of humanity's most significant concerns is futures
research and identifying future milestones to prepare for the future (Saeed et al., 2019).
Developed countries are pioneers in this area, conceptualizing the future not only in
words but also in visual representations, as seen in futuristic films depicting various
themes in future centuries. Unfortunately, futures research in Iran has received attention
relatively late compared to developed countries, with recent emphasis in the academic
sphere, such as the establishment of specialized futures research programs, but it has
yet to reach full maturity. Therefore, it is necessary to form futures research groups to
provide accurate visions of the future and transform these concepts into actionable
frameworks and requirements (Ramazani & Ramazani, 2014).

One of the most influential and effective employees in any country works in advanced
science and technology research centers. These individuals operate at the forefront of
science, and their results and achievements can play a fundamental role at the national
level. Thus, human resources in these centers are highly valued, and their performance
is crucial. In such centers, given the importance of the product and outcome, an
individual's performance in the environment (and the interaction between the
environment and the individual) plays a very important role. Architectural features in
the physical environment, considering changes in components, can lead to different
outcomes in terms of changing individual behavior. Lighting, color, physical
environment, and layout are components that, when altered, can change the quality of
the environment. These changes can affect spatial qualities and, naturally, influence an
individual's efficiency in the workplace.

This study aims to identify the physical components of advanced science and
technology centers that can enhance researchers' efficiency. It seeks to answer the
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overarching question: What features in the physical components of advanced science
and technology research centers contribute to enhancing researchers' efficiency? The
primary objective of this research is to enhance the efficiency and effectiveness of
researchers in advanced science and technology research centers through physical
components. This study combines qualitative methods, making it exploratory in
methodology. It is an applied research based on its purpose. Additionally, this study is
descriptive in nature and method (how data is obtained), and it falls under field research
since the researcher examines variables in their natural state.

tis essential to note that in this study, the Delphi method was used to identify and extract
components influencing employee efficiency based on architectural requirements. The
Delphi method was employed as follows: Initially, the dimensions and components
affecting researchers' efficiency in advanced science and technology centers, based on
architectural requirements, were identified and determined through a review of
literature and previous research. These indices and dimensions, identified based on the
initial model components, were presented to experts in the form of a Delphi
questionnaire.

In this questionnaire, experts were first asked to express their opinions on the
dimensions and components of the research model based on architectural requirements.
Additionally, experts were requested to add any components they deemed necessary
without prioritizing them, based on their judgment. This process was repeated several
times until the results indicated that a collective agreement was reached, and the initial
model was formed.

Conclusion

As mentioned earlier, the physical work environment and its elements, such as lighting
and color, can influence factors like stress reduction during critical work, increased
environmental comfort (satisfaction), enhanced focus at work, increased sense of
belonging and attachment to the space, and heightened feelings of security. Improving
these factors leads to greater employee efficiency and job satisfaction. Therefore, to
measure efficiency and determine which organizational components are enhanced when
employee efficiency increases, we need indices to examine at this stage. It was
previously stated that the physical environment and its physical components affect
factors such as stress reduction during critical work, increased environmental comfort
(satisfaction), enhanced focus at work, increased sense of belonging and attachment to
the space, and heightened feelings of security. Improving these factors results in greater
efficiency and job satisfaction among employees. Thus, to assess efficiency and identify




Enhancing Researchers' Efficiency in Advanced Science and Technology Centers... 5

Seyed Mohsen Ghandi and other co-authors

which components in advanced science and technology centers are enhanced when
employee efficiency increases, we need indices based on the research findings, which
are outlined below.

The Delphi method results indicate that, based on expert opinions, the acceptable
components that reached consensus are categorized into four main groups. The first
group includes physical components that influence efficiency, such as size, dimensions,
shape, form, use of color, light intensity, windows, view, physical flexibility of the
environment, and forms based on natural concepts. The second group consists of spatial
components, including space layout, furniture (ergonomics), privacy in the
environment, use of elements based on ideological and dynamic themes (based on
Islamic architecture), environmental beauty, simplicity in harmony, nature-based
spaces (green architecture in indoor environments), and those based on the cosmic
system. The third group includes biological components, such as ventilation, air quality,
temperature and heat, safety, sound (while maintaining focus), and natural light, which
directly affect researchers' efficiency in advanced science and technology centers. In
the fourth group, environmental behavioral responses, as per expert opinions, include
stress reduction, increased satisfaction, enhanced focus, increased sense of belonging,
and increased sense of security, all of which are effective in enhancing researchers'
efficiency in these centers.
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