Robots in Facility Management:
Current Applications, Benefits, and Future Directions

STAVRI Dimitrie Costin!, FIRULESCU Alexandru Crtistian', IORDOC Dumitru Georgian®,
LUPESCU Marian Ernut 2, STOICA Mihai Alexandru®
!Politehnica University of Bucharest, Splaiul Independentei 313, stavri.costin@gmail.com, alex.firulescu@gmail.com,

iordoc.georgian@gmail.com, catalin@ase.ro, mihai.sto@gmail.com, 2Bucharest University of Economic Studies, Romania,
ernut.lupescu@gmail.com

Abstract: Facility management is the process of ensuring the efficient functioning of buildings and infrastructure
through maintenance and upkeep. Recently, robots have gained popularity in this field due to their ability to
enhance operational efficiency, reduce costs, and improve safety. This article presents an overview of current and
future trends in the use of robots in facility management. It first outlines the benefits of incorporating robots and
then delves into the various types of robots commonly used in facility management. This article also reviews
current applications of robots in this field and explores potential future developments. The paper concludes with

ethical considerations and challenges associated with robot use in facility management.
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1. Introduction:
Facility management encompasses a diverse and complex set of activities aimed at ensuring
efficient building and infrastructure operations and maintenance. These activities encompass a
range of tasks, including but not limited to cleaning, security, and maintenance. Technological
advancements have made robots a popular choice for automating various tasks involved in
facility management. This study discusses the pros and cons of robots in facilities management

today. It also suggests future study and development.

2. Discussion
Current Applications of Robots in Facility Management:
To automate tasks and improve efficiency, robots are utilized in various areas of facility
management. Some of the current applications of robots in this field include [1]:
a) Cleaning:
Cleaning is a time-consuming and labor-intensive task in facility management. Robots are
utilized to automate cleaning tasks such as vacuuming, mopping, and floor scrubbing. These

robots use sensors and mapping technology to navigate through buildings and clean floors,
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walls, and other surfaces. It is possible to program them to clean at specific times and in specific
locations, ensuring that facilities are always clean and presentable.

b) Security:
Robots are also used in facility management for security purposes. Security robots are equipped
with cameras and sensors that allow them to detect suspicious behavior and identify potential
threats. They can patrol buildings and outdoor areas, and alert security personnel in case of any
security breaches. These robots can be programmed to navigate through buildings and provide
real-time video footage of security incidents.

c) Maintenance:
The integration of robots can streamline maintenance, which is a crucial area in facility
management. These machines can perform routine maintenance tasks like replacing light bulbs,
inspecting equipment, and changing air filters. Robots can be programmed to identify potential
maintenance issues and notify the maintenance staff before they escalate into more significant
problems.

d) Inventory Management:
Robots have the potential to aid inventory management. They can track inventory levels,
monitor stock levels, and even perform the tasks of picking and packing products. This
application of robotics can enhance inventory accuracy and result in lower labor costs.
Benefits of Robots in Facility Management:

a) Improved Efficiency:
Compared to humans, robots can perform tasks with greater speed and precision, leading to
enhanced efficiency in facility management. This can translate to cost savings and improved
service delivery.

b) Cost Savings:
Robots can help to reduce labor costs in facility management by automating tasks that would
otherwise require human labor. This can result in significant cost savings for facility
management companies.

c) Increased Safety:
Robots are utilized to undertake tasks that pose hazards to people, such as working at heights
or in hazardous environments. This can help to improve safety in facility management
operations.

d) Improved Service Delivery:
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Robots can provide 24/7 service in facility management, ensuring that tasks are always
performed on time and to a high standard. This can lead to improved service delivery and

customer satisfaction.

Limitations of Robots in Facility Management:
Despite the significant benefits and advancements in robots used for facility management,
certain limitations still need to be addressed [2]. This section will cover some of the primary
limitations of robots in this field.

a) High Cost:
Even though robots have become cheaper, many facility management firms, especially smaller
ones with limited budgets, cannot afford to buy and maintain them. Training and assistance by
robot operators and maintainers might boost costs.

b) Limited Adaptability and Flexibility:
While robots can be programmed to perform a variety of tasks, their ability to adapt to changing
conditions or unforeseen circumstances is limited. One of the limitations of robots in facility
management is their limited adaptability. Robots are typically designed for a specific task or
environment and may not be able to handle tasks that are outside of their design parameters
[3]. For example, a robot designed to clean floors may not be able to navigate around obstacles
or clean tight spaces effectively. This limitation can make it difficult to justify the cost of the
robot, as it may not be able to perform all of the tasks required.

c) Safety Concerns:
Safety concerns are another limitation of robots in facility management. Improper design or
programming can render robots hazardous. For example, a robot that is programmed to clean
floors may accidentally collide with a person or object if it is not able to detect them. Robots
that are intended for lifting heavy objects can pose a danger if they malfunction or unexpectedly
drop the load. These safety concerns need to be addressed through careful design and
programming to ensure that the robot does not pose a threat to humans or other objects in the
environment.

d) Dependence on Technology:
Technological limitations can also constrain the use of robots in facility management. While
robots have advanced significantly in recent years, there are still some technological limitations
that require attention in order to fully utilize robots in facility management. Robots may not be
able to navigate complex surroundings, handle unforeseen situations, or perform dexterous

activities. Technological constraints may necessitate constant study and development.
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e) Lack of Human Interaction:
Lack of human connection limits facility management robots. Robots can accomplish many
jobs autonomously, but complex circumstances may require human participation. A robot
cannot address consumer complaints or give directions. This limitation may require the
presence of a human operator to assist the robot in certain situations.

f) Ethical Concerns:
As robots become more advanced, there are growing ethical concerns about their use in the
workplace. For example, there are concerns about robots taking over jobs traditionally
performed by humans, or about the impact of robots on the mental health and well-being of
human workers.

g) Environmental Impact:
The production and disposal of robots can have a significant environmental impact. This impact
includes the use of non-renewable resources in the production process, as well as the potential
for electronic waste when robots are no longer needed.
Despite these limitations, the use of robots in facility management is likely to continue to grow
in the coming years. As technology continues to improve and become more affordable, robots
are likely to become an increasingly attractive option for facility management organizations.
However, it will be important for these organizations to carefully consider the potential
limitations of robots and to develop strategies for mitigating these limitations. This may include
investing in training and support for robot operators, developing contingency plans for
technical failures or safety concerns, and considering the potential impact of robots on human
workers and the environment [4].
Robots can be used to monitor and manage building systems, such as HVAC and lighting, to
optimize energy consumption and reduce costs. By analyzing data and making real-time
adjustments, robots can help facility managers improve energy efficiency, reduce waste and
save money.
The ability of robots to gather and analyze real-time data represents another significant
advantage in facility management. Through the use of sensors and cameras, robots can collect
data on numerous factors, including temperature, humidity and occupancy. This data can be
leveraged to enhance building performance and elevate occupant comfort.
Robots can bolster safety and security in facilities by utilizing cameras and sensors to detect
potential hazards or security breaches, such as unauthorized access or leaks and promptly alert

facility managers.
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Robots have the potential to enhance customer experience in facilities like shopping malls,
airports, and hotels. For example, they can be programmed to offer visitors guidance and
information, as well as personalized recommendations based on their preferences and behavior.
Despite the potential benefits of using robots in facility management, their deployment also
presents challenges that must be addressed. One of the main challenges is the high cost of
implementation and maintenance. Robots require significant upfront investment, as well as
ongoing maintenance and upgrades, which can be costly for facility managers [5].

Another challenge is the lack of standardization and interoperability among robots and building
systems. As the industry evolves, it will be important to establish common standards and
protocols to ensure that different robots and systems can work together seamlessly.

The deployment of robots also raises concerns about job displacement and the impact on the
workforce. As robots become more advanced and capable, they may replace human workers in

some tasks, which could lead to job loss and other social and economic consequences.

3. Conclusion:
The use of robots in facility management has the potential to revolutionize the field, as
evidenced by this paper. They offer several advantages, such as enhanced efficiency, greater
precision, and reduced expenses. With technology continually advancing, robots capabilities
in facility management are anticipated to increase even further.
Nevertheless, it is crucial to acknowledge the limitations and challenges that accompany
utilizing robots in this area. Facility management robots must address safety, ethics, and
technology.
Facility management robots alter company culture. Workers must learn to use robots as tools
rather than replacements.
Robots in facility management can have a bright future if they are used wisely and with
awareness of their limitations. The integration of robots in facility management will inevitably
lead to improved productivity, enhanced safety and a more efficient and cost-effective

operation.
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