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Abstract  Knowing and providing for the needs of 

employees is vital for an organization's productivity, 

performance, and achievement. The main purpose of an 

office design environment is to support its users in 

performing their jobs with maximum satisfaction and 

comfort. Poorly designed workplaces cause low 

productivity and quality. In a modern workplace, furniture 

plays an essential role in workplace design, giving all 

employees a functional, relaxing, safe, and comfortable 

environment. Lately, with the technological evolution of 

the office environment, workspace furniture is changing at 

a rapid pace. Generally, the main aim of this study is to 

emphasize the importance of taking the employee's 

functional and work-related needs into account in the 

workspace design process. This paper particularly sheds 

light on how we can better design interactive, comfortable, 

and safe workspace furniture that supports employees’ 

functional needs depending on smart furniture 

technologies. These approaches have been investigated in 

an applied case study of a public office workplace in Egypt. 

Depending on the observation and interview methodology 

in the selected case, the employees’ needs and the nature of 

the work were identified. Based on the results, design ideas 

for smart furniture were proposed to support the needs of 

employees in their work environment. The proposed 

methodology in the research can be applied to existing 

office buildings to identify problems and develop 

appropriate solutions. 

Keywords  Smart Furniture Technology, Employees' 

Functional Needs, Office Workspace 

1. Introduction

The office is the workspace where the employees

interrelate within the framework of the work task. 

Workspaces are designed to adopt different activities, such 

as focused work, collaboration, reclamation, and provide 

workers' needs in work environments [1]. The future 

design of office workspaces has been discussed in several 

studies. The modern office is undergoing radical alteration, 

and the effect of this change on employees or workplace 

users is massive. The office workspace design is already 

known to be a substantial factor for employees’ 

performance and well-being [2]. A certain level of physical 

accommodation was required for employees in the 

environment to achieve their work. 

Therefore, the designer is obliged to cope with the 

challenge of interacting with all aspects of the workplace 

revolution to achieve ideal efficiency and minimize 

employees’ physical, mental, and emotional strain [3]. 

Furniture is one of the furthermost fundamental and crucial 

elements of the physical office workspace [4]. Furniture 

influences the employee's quality of life as it interrelates 

with them every second of work time. So, in the furniture 
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design process, users’ needs had better be prioritized. This 

research discusses modern smart office furniture, which 

has been altered in the current era in a more flexible way to 

suit the employee’s needs and requirements of updated 

technologies. 

Technological changes are causing major modifications 

in the working environment and furniture design [5]. 

Understanding the employee’s requirements in the 

workplace design is crucial, as the fit of the design raises 

the satisfaction of employees [1]. 

This paper is organized as follows: The research 

objectives in Section 2. A literature review studies the 

employee needs related to work nature and how smart 

furniture can fulfill their needs by analyzing examples of 

smart furniture concepts in Section 3. The research 

methods, including the information of the Selected case 

study and data collection, are stated in Section 4, while the 

applied case analysis and results are detailed in Section 5. 

The conclusions are summarized in Section 6. 

2. Research Objective 

The objectives of this research are: 

- To identify the employees’ functional (work-related) 

needs in the workplace and consider these needs 

when designing workspace furniture. 

- To identify smart furniture and how it can support 

employees’ functional needs in the workplace. 

- To Clarify the methodology used to redesign furniture 

in the workspace to meet work type and employees’ 

functional needs depending on smart furniture 

technologies: An applied case study. 

3. Literature Review 

3.1. Employee Needs in the Workspace 

 

Figure 1.  Comfort model of workspace quality - A modification of the 

habitability pyramid (Visscher 2007b -2008) depending on Maslow's 

Hierarchy of Needs [7] 

Depending on Maslow's Hierarchy of Needs, Visscher 

(2007b–2008) yields a suitable pyramid of three sorts of 

needs precisely for work environments. First, physical 

comfort relates to general needs such as health, which 

addresses general building aspects such as the indoor 

environment. Second, functional comfort concerns 

work-related needs. Lastly, psychological comfort refers to 

psychosocial needs. The key for designing a workspace is 

ongoing reliable feedback from users on the levels of 

physical, functional, and psychological comfort and 

applying this feedback methodically to workspace design 

[6]. The comfort model of workspace quality is shown in 

(Figure 1). 

Depending on several studies, the specific needs that 

belong to one or more of the categories of Vischer, 2007b 

and Budie, L.E., 2016 summarize a holistic overview of 

employee needs. Figure 2 includes the most important of 

these employees’ needs [8]. In this research, we will focus 

on work-related needs (functional needs) as research 

drivers. 

3.2. Office Furnishing Design Considerations 

Office furniture is an ergonomic product that has a place 

in all working environment spaces and affords the physical 

and functional requirements directly related to the 

employer’s needs. [9] In the current workplace design, the 

furniture plays a vital role in the ambiance of the workplace, 

providing a safe, relaxing atmosphere and a comfortable 

feeling to all the office occupants. The significance of 

furniture in an office is not limited only to comfort. But 

also it can improve health and job satisfaction, productivity, 

increase work quality, and decrease time loss at work. 

Workspace furniture includes desks, chairs, conference 

tables, the filing system, and drawers, etc. All these 

elements participate in the proper functioning of any 

workspace, productivity, and efficiency of employees. 

Also, one of the most important issues that should be 

considered in office furniture design is ensuring that it is 

ergonomic or not [10]. So, during designing office 

furniture, different concerns must be considered, such as: 

- Functionality: Choose furniture that offers the 

functionality employees need. 

- Ergonomics: Comfortable ergonomic office chairs 

and desks allow employees to work more easily [11]. 

The nature of office furniture pieces should fulfill the 

requirements of users and work type. The work nature and 

method of use of office rooms in public buildings require 

designing furniture planned for managers, assistants, and 

employees; either working in groups or individually; and 

serving internal and external users [12]. Types of furniture 

according to function are shown in (Figure 3). 

Ergonomics is the interface between people, tools, tasks, 

and the workplace environment. It aims to ensure that 

people interact with objects, tools, and workspaces in the 

most competent, safe, and healthy possible way. According 

https://blogs.cornell.edu/react/2018/10/26/workplace-health-as-priority-ergonomic-furniture-in-the-office/
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to the Occupational Safety and Health Administration 

OSHA’s ergonomics Brochure, ergonomics is crucial to 

businesses because it maintains better production rates 

while keeping healthy workers. Poor or improperly 

configured chairs, mal-positioned computer monitors, and 

keyboards placed too high on desktops and worksurfaces 

directly influence employee functional and physical 

comfort [13]. 

For example, the main features of an ergonomic chair 

and workspace need to have shown in (Figure 4) [14,15]. 

 

Figure 2.  A holistic overview of employee needs [8] 

 

Figure 3.  Types of office furniture (Author) 
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Figure 4.  Features of all ergonomic chairs (left) and workspace (right) need to have 

3.3. Smart Furniture and Employee Needs in the 

Workspace 

Smart furniture design is highly focused on functionality. 

It helps to obtain more advanced solutions with the help of 

modern technological techniques. It can be designed to act 

as a space saver, maintain space flexibility, or have a 

multipurpose function [16]. Smart furniture relies on 

objects equipped with information technology capabilities, 

which permits them to communicate with the devices using 

sensors and internet networks [17]. 

Smart furniture is interactive furniture that interacts with 

workers. It provides practical solutions dealing with 

functional variables such as communication and 

concentration. This smart interactive furniture is divided 

into fixed integrated with smart high technologies, and 

mobile interactive furniture as modular and mechanical 

smart furniture [18]. 

The most essential criteria for users are functionality, 

safety in use, customization, and design. Smart furniture is 

based on an intelligent system and aims to increase the 

value, comfort, and functionality of the furniture for users. 

So, we divided smart furniture technology types into four 

categories (Figure 5). 

1 Modular smart furniture systems: These are applied 

when separate pieces of furniture are used together to 

create a finished design in a highly efficient manner. 

Menon, 2022 defined smart modular furniture as a 

type of furniture designed to have features enhancing 

its flexibility and adaptability [19]. It permits users to 

create their own interactive furniture to fit numerous 

spaces and give multi uses in the space to support 

several working scenarios. It’s notably ideal for 

offices and homes that need an extra level of 

flexibility [20]. 

2 Smart interactive/Mechanical furniture (manual or 

electric control): Wang, 2020 defined mechanical 

intelligence as the mechatronics system combining 

several parts inserted into the furniture body with a 

mechanical device which can be controlled through 

manual or electric control [21]. 

3 Electronic or digital furniture: It is conventional 

furniture integrated with intelligent electronic 

equipment that changes its dimension during 

performance, resulting in increased cognitive ability 

to meet the user's needs [22]. 

4 Integrated futuristic furniture (Smart Tech Furniture): 

Furniture uses the latest smart digital technology 

(artificial intelligence AI and sensors). It was defined 

as a platform which converts private spaces into 

intelligent ones using sensors, computing devices, 

and networking infrastructure [23]. 

Office furnishing will no longer be isolated furniture; 
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space needs flexibility, collaboration, and communication 

which have been the major concerns of modern office 

furniture design [24]. Table 1 illustrates and analyzes how 

smart furniture can fulfill employee needs. One or more of 

these smart ideas can be merged into smart furniture to 

accomplish the purpose of its expected use. 

 

Figure 5.  Types of smart furniture (Author) 

Table 1.  Data analysis, examples of furniture type and how it can support employee’ needs 

Analytical study of Smart furniture technologies: Examples of smart furniture supporting employees’ functional needs 

1- Modular smart furniture system: supported by smart materials 

A. Build: It is an example of a modular furniture system. It is a storage element collected by connection pieces. It is flexible enough to be 

a sitting element, a storage box, or a partition in need (Figure 6) [5]. 

 

Figure 6.  Build by Jack Godfrey Wood and Tom Ballhatchet for Movisi [25] 

B. Sound absorbing modular office screen as (KIVO) by Miller, Alexander: Triangular modules are attached together to transform the 

workplace into a flexible space. It is used as an acoustic partition and supports privacy (Figure 7) [26]. 

 

Figure 7.  Kivo, Alexander Lorenz [26] 

C. Nest Shelf: Nendo's Nest shelves can double in width, allowing users to select a suitable size for their available space. They can be 

used as a partition between desks (Figure 8) [10]. 

https://www.dezeen.com/2013/07/21/build-by-jack-godfrey-wood-and-tom-ballhatchet-for-movisi/
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Figure 8.  Japanese studio Nendo has created a sliding shelving unit strengthened with carbon-fiber sheets [27] 

D. Smart modular L-shaped workstation: It provides more private free space, an adjustable table leg, an ergonomic chair, and an 

acoustic partition system. Support with a movable storage cabinet (Figure 9) [28]. 

 

Figure 9.  Smart modular l shape workstation and various workstation design methods [28] 

2- Smart interactive/ mechanical furniture (manual / electric control) 

A. Manual control of mechanical systems:  

 Flexible/adaptable table (Scrable): It has the function of being both a screen and a table (Figure 10) [2]. 

 

Figure 10.  The Scrable flexible and adaptable table [2] 

 Smart file cabinet with lock, sliding drawers (manual mechanism), and hanging folder frame (Figure 11) [29]. 

 

Figure 11.  Smart File Cabinet with Lock, sliding drawers (using manual mechanism), and hang folder frame [29] 

 Nesting chair Series: It is perfect for meetings and events because of its folding and nesting abilities that support flexibility 

(Figure 12) [30]. 

https://www.dezeen.com/tag/nendo
https://www.dezeen.com/tag/carbon-fibre/
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Figure 12.  The Nesting chair series with an adjustable manual mechanism [31] 

 Height/width Adjustable Mesh T-Armchair: It is adjustable with a manual mechanism and wheels (Figure 13) [32]. 

` 

Figure 13.  Mesh Adjustable Chair [32] [33] 

B. Smart Electric automatic mechanical control: As electric Sit-to-stand desks (Figure 14) [34]. 

 

Figure 14.  Standing workstation and desk (with ergonomic electric height adjustable frame) [34] 

3- Electronic digital furniture: Furniture integrated with intelligent electronic equipment 

A. Conference table, training table, and workstation with full power integration (Figure 15) [35]. 

 

Figure 15.  Conference table and workstation with full power integration [35] 

4- Integrated Futuristic furniture (use IOT Intelligence- sensors -smart screens) 

A. Kite-smart desk: It is a desk combined with a computer and includes different features such as an integrated microphone to reply to 

phone calls, an audio system, mobile phone chargers, and a control panel that controls the lighting mood inside the office (Figure 16) 

[36]. 
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Figure 16.  Kite-Smart desk [36] 

B. Smart personal storage )as the Air Lock Smart Locker(: 

Access locker with RFID card, smartphone app. Smart 

lockers keep the working environment safe and secure 

(Figure 17) [37]. 

 

Figure 17.  The Air Lock Smart Locker [37] 

C. BMA Axia adjustable smart chairs: They support the back, 

neck, and arms in any position. As shown in (Figure 18) [38]. 

 

Figure 18.  BMA Axia adjustable smart chairs [38] 

 

4. Materials and Methods 

To achieve the purpose of this research, the following 

methods were used for the field study: (Figure 19). 

1- Theoretical study (literature review)  

In this step, the researchers study the employees’ 

work-related (functional) needs in the work environment. 

Also, they collect knowledge about smart office furniture 

and new changes in the new era to fit these needs. 

2- Applied study (case study analysis) 

Analysis of the building (collecting data): The applied 

study used several assessment tools to evaluate the 

furniture design of the selected building and how suitable it 

was regarding work type and employees’ needs. 

- Understanding the building and interior description is 

based on information and drawings available from the 

engineering firm of building design and architectural 

analyses of the current state of the selected 

workspace. 

- An observational study of existing interior design was 

undertaken to explore the work type in the selected 

case. 

4.1. Applied Study (Case Study Analysis) 

4.1.1 Understanding the Case Study (description) 

The building chosen for the applied study is the 

Technology Center building in Egypt. It is a public center 

providing services to citizens. It is east-west oriented. It is 

part of a governmental building. It consists of a one-floor 

plan that contains four main zones. Three of them are for 

employees, and the last one is for citizens. The study will 

focus only on these three employee zones. Table 2 and 

Figure 20 illustrate the selected zones. 

Table 2.  Background data of selected employees’ zones 

No of 

employees 

Title Current location of 

work 

11 employee open space (A) 

6 employee shared office (B) 

2 1employee-1director closed office (C) 

The second stage of methodology was observational 

research (a research technique where participants and 

phenomena in their most natural settings are observed). 
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Sussman, 2016 stated that indirect observation is an 

essential tool for studying space behavior and usage 

relations [39]. This technique was carried out to highlight a 

research conceptual framework, work types, use of the 

office space, preferred work tools, and their needs for 

furniture design in the alternative work environment. Groat 

& Wang, 2013 reported that the interview method is one of 

the major qualitative research methods permitting 

researchers to understand the work type and function needs 

by listening to explanations from building users [40]. In 

this study, the collected data from the interviews was used 

only to support the material gained from observation. 

 

Figure 19.  Research methodology 
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Figure 20.  Analyzing the current situation, interior floor plan (Author) 

5. Results 

5.1. Results of the Observational Research Assessment 

This section of our research presents the observational 

study results and interviews with employees in the selected 

building. Work type and use of space were noted through 

field observations. 

Analyzing the current situation: 

5.1.1. Space A: Workspace A is an Open Multi-Use Space 

Used for: 

- A1: Formal open meetings (fixed table with 8 chairs). 

- A2: Open office area: a space for direct interaction 

between the employees and the users (citizens) 

through 9 office desks. 

- A3: A space for storage files. 

- A4: Reception area (contains 2 desks and 2 

employees). 

5.1.2. Space B: Workspace B is a Shared Office Space: 

It is a workspace specialized for 6 employees and 

contains 7 desks; one is unused. Sometimes, they need to 

exchange paper files between them, and at other times, they 

need more privacy and quietness to complete their work. 

5.1.3. Workspace C: Workspace C is A closed space: 

It combines the administrator and his assistant. 

5.2. Monitor Current Furniture Design Problems in the 

Workspace: 

5.2.1. General Problems that were Monitored in the Design 

of Workspace Furniture: 

The first observed problem is the chair design used in all 

workspace zones. It is a fixed non-adjustable chair without 

wheels. By asking employees about the used chairs, most 

of them complained that the used chair was uncomfortable. 

They cannot easily reach documents or office equipment 

without chair wheels, so they are obliged to stand, stretch, 

and move. The second main observed problem is the 

appearance of electrical wires under the desks and chairs 

which hinder chair movement and are considered unsafe 

for employees. The third problem is putting some CPUs on 

the floor which causes problems with trip hazards and 

damage from cleaning crews. Also, bad ventilation may 

affect the life span of these CPUs. Sometimes, some CPUs 

are placed outside the office as there is not enough space 

under the desk, hindering the employee's movement 

around his desk. Finally, storage cabins near the office 

need more inside organization (Figure 21 and Figure 22). 
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Figure 21.  (Up) fixed used chair /(Down) appearance of electrical wires 

 

 

Figure 22.  (Up) CPU usage problems /(Down) storage space problems 

5.2.2. Space A: 

There are some main observed problems in open work 

zone A. The first problem detected was noise in the space. 

By asking employees about privacy and noise in the space, 

they stated that they do not feel private, as there is a loud 

noise nearby because of the close distance between the 

offices in A2 zone. The second observed problem is office 

desks used in A2 zone. It is not a traditional desk design, 

but a fixed marble counter used as a desk. The work nature 

requires the employee to sit and stand to serve citizens, as 

shown in (Figure 23). The third observed problem in A1 

zone is the place of a meeting table in the middle of an open 

space (Figure 24). It has a fixed inflexible design. Finally, 

the file storage space in A2 and A3 is sufficient and located 

next to the office; it needs more internal organization. 

 

Figure 23.  Office desk used in A2 zone 

 

Figure 24.  Meeting zone A1 uses 2 fixed tables next to each other to 

create a meeting space / 8 fixed chairs 

5.2.3. Space B: 

The main observed problem in shared office B is the 

design of the desks, which is not appropriate for the type of 

work, as more privacy and lower noise levels are required. 

Also, maintaining a close distance between employees to 

achieve communication when needed should be considered. 

Also, the office desk needs to be well-designed to contain 

all the office items, like the printer and CPU (Figure 25). 
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Figure 25.  Shared offices B zone 

5.2.4. Space C: 

The main observed problem in this workspace is the 

absence of separation between the manager’s space and his 

assistant. There is no waiting chair for the manager or his 

assistant. The assistant desk needs more space for storage. 

Also, file storage needs more organization (Figure 26). 

 

Figure 26.  Offices in C zone 

5.3. Suggested Design Principles of Inferences: 

After identifying the problems by observing the work 

environment, we suggest smart furniture concepts that 

support employees’ work-related needs and solve 

workspace problems. Several furniture companies have 

produced many of these concepts in multi shapes and 

designs. The Revit program is used as a modeling design 

tool to create 3D models of suggested furniture design. 

Revit is commercial Building Information Modeling (BIM) 

software by Autodesk company. 

5.3.1. Suggested Design Furniture Concepts for Observed 

General Problems are Illustrated in Table 3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://microsolresources.com/software/autodesk/
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Table 3.  Suggested design furniture concept for observed general problems 
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Targeted functional needs Suggested smart furniture 

Ergonomic  1- Chairs (supporting flexibility and ergonomic needs): 

We suggest using smart ergonomic chairs to provide flexible settings such as adjustable height, 

width, arms, and a chair with wheels. A soft curved seat pad to conform to the user is available. 

Use it in different designs according to space usage (Figure 27). Based on a questionnaire study 

by Collins, 2023 emphasized the significance of using smart ergonomic chairs with their 

adjustability and flexibility to fit the needs of the users’ bodies [41]. Yaltıraklı, 2023 studied the 

value of chairs having wheels by analysis of two chair models which helped the employees 

reach many points in workspaces, saving energy and time [42]. This is coping with Sultan et al., 

2020 who clarified the importance of using smart adjustable chairs in an office [43]. 

2- Appearance of electrical wires (supporting safety and flexibility needs):  

Using workstations and desks that integrate with electric wiring supply and cable grips attached 

under the work surface (Figure 28). In Tarmizi et al., 2019 study, having a desk implemented 

with power outlets can help users charge laptops or phones more easily and make desks safer 

with a professional tidy look [44]. 

3- CPU (supporting flexibility need): 

Using CPU smart holders which pull out and adjust vertically. These holders are flexible in use, 

suitable for small spaces, and can be added to a desk or workstation (Figure 29). 

4- Storage needs organization (supporting flexibility and storage needs):  

Using mobile storage provides convenience and flexibility with a smart file cabinet with a lock, 

sliding drawers, and a hanging folder frame. It can be used under an office desk or as a mobile 

printer stand (Figure 30). In a similar study, the observed problem of the small size of the 

storage space, difficult to organize and access to it. Mobile and modular storage was adopted to 

solve this problem [45]. 

Concentration  

Communication  

Flexibility  

Storage needs  

Security -safety   

 

Figure 27.  Ergonomic support, adjustable height, and width chair 

 

Figure 28.  Perfectly compatible with desks 

 

Figure 29.  Smart CPU Holders 

 

Figure 30.  Locking file storage, drawers, and 

wheels 

5.3.2. Suggested Design Furniture Concept for Space A problems: This is Illustrated in Table 4. 
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Table 4.  Suggested design furniture concept for space A problems 

S
p

a
ce

 A
 

Targeted functional needs Suggested smart furniture 

Ergonomic   About meeting area A1: (supporting flexibility need) 

We suggest replacing the fixed meeting table with a smart, flexible, foldable one to fit the small 

workspace and be more flexible by using a smart ergonomic foldable chair for the meeting area 

(Figure 31). Also, we suggest using a vertical roll-up divider hung from the ceiling, which can be 

used as a flexible partition for privacy or a projection screen depending on the work type. According 

to Papadopoulos et al., 2015 smart furniture design greatly depends on functionality and can be 

designed to save space or have multi uses [46]. Henriksson, 2020 highlighted the importance of using 

a multifunctional modular folding table that is foldable, movable, and height adjustable. He also 

emphasized that its use expands office flexibility and space-saving [47]. 

About open office area A2: (supporting concentration, ergonomic, flexibility, security, and storage 

needs)  

- The space contains 9 desks to provide service to the user. We suggest changing 3 of them into 

closed offices with acoustic dividers between them. These 3 offices serve the elderly and the 

unable instead of standing when receiving service (Figure 32). Dewanti, 2023 emphasized that 

using partitions as a barrier that divides open space creates an acoustic system, restricts 

visibility, and enhances user privacy and concentration [48]. 

- For 6 open offices (Figure 33): We suggest converting fixed offices into smart adjustable 

workstations that can change the height to suit the type of work and replacing fixed chairs with 

adjustable chairs with wheels. 

 About Storage area A3: 

We suggest using modular filling storage with file organizers inside (Figure 34).  

 About reception area A4:  

We suggest replacing the old one with a smart modern counter implemented with an electric supply, 

a smart LED light, and a smart ergonomic chair (Figure 35). 

Concentration  

Communication   

Flexibility  

Storage needs  

Security -safety   

 

 

Figure 31.  Smart suggested furniture used in meeting area A1 
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Table 4 continued 

S
p

a
ce

 A
 

 

Figure 32.  Smart suggested furniture used in area A2 

 

Figure 33.  Open office space (6workstations) area A2 

 

Figure 34.  Storage area A3 

 

Figure 35.  Reception area A4 
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5.3.3. Suggested Design Furniture Concept for Space B Problems: This is Illustrated in Table 5. 

Table 5.  Suggested design furniture concept for space B problems 

S
p

a
ce

 B
 

Targeted functional needs Suggested smart furniture 

Ergonomic    Desk:  

We suggest replacing single desks with smart workstations: 

- Provide more private space. 

- Use a Smart acoustic switchable glass screen to divide between desks. 

- Adjustable legs support the tabletop. 

- There is powerful horizontal and vertical wiring inside the smart workstation. 

- Use smart file cabinets with locks, sliding drawers, and hanging folder frames. 

A survey study showed that adjusting chairs and workstations improves employee satisfaction 

with furniture functionality [49]. Sultan’s study recommended that open offices need more 

privacy by applying partitions between workstations [43]. 

 Chair:  

We suggest replacing fixed chairs with ergonomic movable smart chairs. It supports flexibility 

and ergonomic needs. 

 CPU:  

Using a CPU holder avoids putting the CPU on the floor and keeping it hanged to the workstation 

undersurface to avoid problems like tripping hazards, damage from cleaning crews, and bad 

ventilation that can affect the life span of the device (Figure 36). 

Concentration  

Communication   

Flexibility   

Storage needs   

Security -safety   

 

 

Figure 36.  Suggested smart furniture used in space B (view of workstation configuration) 
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5.3.4. Suggested Design Furniture Concept for Space C Problems: This is Illustrated in Table 6. 

Table 6.  Suggested design furniture concept for space C problems 

S
p

a
ce

 C
1

(a
ss

is
ta

n
t 

o
ff

ic
e)

 

Targeted functional needs Suggested smart furniture 

Ergonomic  Using the smart workstations in room B creates additional space allowing room C to expand. So, we suggested dividing space c into room c1 

(assistant room) and room c2 (director room) (Figure 37). We recommend using smart switchable glass as a partition switching from transparent to 

opaque on demand supporting privacy and outside communication when needed. Collins, 2023 highlighted the significance of using switchable 

smart glass technology applied in the partitions to fit privacy needs, meet the goal of communication, and provide daylight into the room [41]. 

 Assistant workstation: (flexibility and storage needs) 

We suggest using a smart workstation with suitable storage space inside. It supports ergonomics by using a movable CPU holder, an adjustable 

chair, and a smart file cabinet with sliding drawers (Figure 38). 

 Director desk: 

We suggest replacing the director’s desk with a smart desk with powerful wiring inside and a smart file cabinet with a lock, sliding drawers, and a 

hanging file frame. The use of an adjustable side table suitable for small spaces is recommended (Figure 39). 

Concentration  

Communication   

Flexibility  

Storage needs  

Security -Safety   

 

Figure 37.  Dividing space C into room C1 (assistant room) and room C2 (director room) 
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Figure 38.  Smart Ergonomic workstation for small space 
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Figure 39.  Ergonomic director workstation right Cabinet 
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6. Conclusions 

Promoting employee needs in the work environment 

design is crucial for achieving high performance and 

productivity. The office design should support the flow of 

needed work processes including the work modes of 

collaboration, communication, focus, learning, and 

socialization. Furniture is one of the most vital elements in 

a space. It plays a major role in the facilitation of employee 

work-related needs. The furniture type, arrangement, 

ergonomics, and flexibility should be carefully selected. 
Nowadays, Smart furniture provides several 

technologies serving to support employee needs. This can 

be summarized as follows: 
1- Ergonomics needs: Smart furniture can be manually 

or electrically modifiable. Adjustable chairs, desks, 

and workstations are the main important applications 

of smart furniture which can be personalized to 

employee ergonomic needs.  

2- Concentration: Smart furniture technology offers 

solutions to reduce noise and provides enough privacy. 

All smart ideas such as acoustic panels (the partition 

between zones in open office space), using smart 

office pods, and smart modular workstations divided 

by acoustic panels technologies can support privacy, 

focus, and concentration needs in the workspace.  

3- Flexibility and space needs: All ideas such as modular 

smart furniture, smart multi-function furniture 

supported by mechanism, and foldable smart 

furniture, can support the overall flexibility of the 

workplace environment and create more area to 

encourage employees to work. 

4- Storage space needs: Smart furniture offers many 

ideas such as flexible adjustable and electronically 

controlled cabinets. 

5- Communication and collaboration needs: 

Collaborative work depends more on technology as 

private offices are decreased or eliminated. Therefore, 

the need for smart, functional, and adaptable 

collaborative office furniture appears. Smart flexible 

office furniture supports overall workplace flexibility 

and allows employees to seamlessly communicate, 

collaborate, and tailor their working environments to 

required tasks.  

6- Security and safety needs: Using smart secure storage 

units and lockers (accessed with RFID card, 

smartphone app.) provides relief from office clutter 

and safety for important papers and expensive 

belongings. Also, smart furniture built-in with 

electrical outlets inside reduces the risk of electrical 

wires around desks. 

In our applied case study, several problems appeared 

with the used furniture in the existing buildings and its 

suitability with the work type in this workspace. So, 

designers must consider nature and type of work, and 

employee needs when designing workspace furniture. 

In our case study, it is evident that ergonomics is one of 

the most important purposes that might not be considered 

when designing furniture. Ergonomics is crucial because of 

its functional significance to achieve the required 

flexibility in the work environment and improve the 

physical and health comfort of the employee. 

The need for privacy and concentration in open spaces is 

an obvious problem; smart furniture supports reducing this 

problem by using smart acoustic partitions and office pods. 

Also, Smart furniture provides flexibility and saves space. 

Finally, the study provides a proposed methodology for 

redesigning furniture in the workspace making it capable 

of suiting variable types of work and different employees' 

functional needs by applying smart furniture technologies. 

Designers of office workspaces should always consider the 

fulfillment of these needs as a fundamental goal of the 

furniture design process. This proposed methodology in 

the research can be applied to existing office buildings to 

identify problems and develop or provide appropriate 

solutions. 
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