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1. Introduction

The key word that is emerging the most in relation
to the future society is the 4th Industrial Revolution.
The 4th Industrial Revolution was presented at the
World Economic Forum (WEF) in 2016, and refers
to a new industrial era based on information and
communication technology (ICT). The 4th Indus-
trial Revolution can be said to be an evolved indus-
trial revolution of the 3rd Industrial Revolution,
represented by the development of an automated
production system and the knowledge and infor-
mation industry based on computers and the Inter-
net. In particular, the 4th Industrial Revolution fea-
tures hyper-connectivity that connects and con-
verges new types of technologies and services such
as loT-Internet of Things, artificial intelligence, big
data, virtual augmented reality, and blockchain
based on information and communication technol-
ogy.

As hyper connectivity in the era of the 4th Indus-
trial Revolution has emerged as a new trend, vari-
ous social, economic, and cultural changes are
emerging based on this. Hyper connectivity is an
important topic in the field of crisis management
and can be used as a strategic concept to establish
an effective crisis management system. In particu-
lar, for infectious disease crises such as MERS,
SARS, and COVID-19, non-contact between peo-
ple and things becomes an important means of pre-
vention and response. Accordingly, the hyper con-
nectivity pursued by the 4th industrial revolution
technology can strengthen non-contact, which is in-
creasing in importance.

Therefore, this study aims to discuss the direction
of use of the 4th Industrial Revolution technology
that can strengthen non-contact for spaces where
contact between people and people and things oc-
curs frequently. In order to achieve this research
purpose, elevators, which are frequently used by
citizens as closed spaces vulnerable to infectious
disease crises, and where people and things fre-
quently contact each other, were set as research sub-
jects. In addition, it is intended to grasp the current
status of the 4th industrial revolution technology

that can be applied to elevators, focusing on ICT
and loT.

2. Introduction Crisis Management and
Fourth Industrial Revolution Technology

2.1. Crisis Management and Future Crisis

Crisis management is a process for respecting and
implementing human dignity, and is to effectively
plan, coordinate, and control resources to protect
the lives and property of the people from national
crises. The crisis management system consists of
four stages: prevention, preparation, response, and
recovery to comprehensively manage the crisis.
Prevention and preparation is an activity that takes
place before a crisis occurs, and prevention is an ac-
tivity that evaluates the risk of a crisis and tries to
reduce the risk, and preparation is an activity that
develops capacity to respond to a crisis. As a pro-
cess after a crisis, response is a process in which
direct activities of crisis management organizations
are carried out to minimize crisis damage, and re-
covery is a long-term and continuous activity in
which measures necessary to recover to a pre-crisis
state.

The crisis environment in our society is getting
worse, such as the increase in weather and natural
disasters due to climate change, the increase in dan-
gerous facilities due to the advancement of indus-
trialized society, and the possibility of a new crisis
due to technological development and environmen-
tal changes (in addition, 2018). In particular, the
types of crises in the future society are changing
into more complex and large-scale forms than nat-
ural and social disaster crises appear individually.

2.2. Fourth Industrial Revolution Technology

The 4th Industrial Revolution can be understood
as a process of connecting big data to the Internet
of Things (loT) and turning it into artificial intelli-
gence (Al). First, big data can improve economic
productivity by providing accurate and rapid data in
real time. In addition, the Internet of Things (loT)
refers to a high-tech technology that attaches artifi-
cial intelligence sensors to objects and exchanges



data on them in real time through the Internet,
which can establish an environment that connects
people and objects to information channels. Ac-
cordingly, the 4th industrial revolution technology
can be understood as a fusion of information and
communication technology (ICT) such as big data,
the Internet of Things (loT), and artificial intelli-
gence (Al).

2.3. Future Crisis and Fourth Industrial
Revolution Technology

Among the types of future crises, it is most im-
portant to minimize the spread of the virus in new
infectious disease crises such as COVID-19. To this
end, a technology that can prevent human-to-hu-
man transmission is required, and it is necessary to
reduce the congestion related to the use of facilities.
In the space where we live, the space with high uti-
lization and congestion is the elevator. It is neces-
sary to reduce congestion by maintaining safe
movement and physical distance of elevator users
and to install handrail cleaning, air cleaning, remote
call, and connected services. Accordingly, there is
a need for ICT technology convergence in which
buildings and cities minimize social and economic
losses caused by viruses and reduce potential ef-
fects.

Accordingly, ICT convergence technologies link-
ing digital technologies and the Internet of Things
(1oT) are being activated and the market is expand-
ing. By installing various sensors in the elevator, in-
terconnection is improved to measure or identify
doors, shaft alignment, motor and elevator speed
control, and maintenance and predictive mainte-
nance diagnosis and sensor technology are acti-
vated, enabling advanced systems such as auto-
matic ventilation.

3. Smart Elevator Technology and Indus-
try Trends

3.1 Smart Elevator Industry

Elevators, escalators, moving walk, etc. are essen-
tial to modern people's lives, including residential
life. They are a long-term recycling industry that re-
peats manufacturing—installation—mainte-
nance—remodeling every 15 to 20 years.

In addition, it is a high-value-added technology in-
dustry led by advanced countries that requires
multi-level job creation, repair, and replacement of
pre-installed elevators, and is highly profitable
compared to development investment in other in-
dustries.

Korea's smart elevator industry is a promising ex-
port industry, including No. 1 in IT, No. 9 in ma-
chinery, No. 5 in automobile, and No. 3 in elevator

installation, and has excellent potential in conver-
gence technology, parts materials, mechatronics
technology, and base industries.

3.2. Smart Elevator Technology

Smart elevator technology is an industry with a
large ripple effect before and after manufacturing,
and it is necessary to secure competitiveness by ex-
panding R&D through technology development
roadmap, and implementing platforming of ICT
convergence technologies such as digital security
systems, remote control smart grouping, and cable
free lift is changing the elevator market. Smart tech-
nologies such as virtual reality (VR) and augmented
reality (AR) technologies are combined to accu-
rately measure, identify, and provide services such
as safety accidents, and efficiently move passengers
or objects during traffic hours through advanced
routing technologies. Recognizing the ICT conver-
gence technology market as a key field of transpor-
tation that can innovate in the future, continuous
technology development and investment are being
promoted on various platforms such as loT, artifi-
cial intelligence, and dedicated terminals, centering
on elevator global companies.

3.3. Smart Elevator Industry Trends

Looking at the regional market of global smart el-
evators, it shows a continuous growth rate. In North
America, the smart elevator market is being formed
with the modernization of traditional architecture
and the concept of intelligent architecture. Europe
is mainly pushing for huge investments in green
buildings and smart city development, led by gov-
ernment agencies, and is focusing on expanding its
business by merging with European manufacturers
to smarten maintenance. In the Asia-Pacific region,
complexity such as architectural design and layout
is increasing to form a customized smart elevator
market, and operating costs, old elevator restructur-
ing, and advanced access control systems are grow-
ing in line with strict government norms and stand-
ards. The smart elevator market is expected to con-
tinue to grow as the Middle East, Africa, Dubai, and
Oman are led by the government to invest in infra-
structure construction for national development.
The smart elevator market continues to grow due to
energy consumption such as carbon neutrality,
green new deal, and climate change response IT,
smart city sustainability safety, smart green infra-
structure improvement, 4th industrial revolution IT
convergence technology, and COVID-19 impact.
However, smart elevators require large-scale in-
vestment in the early stages. Costs, including ser-
vice installation, automation and integrated security
solutions, and remote and predictive maintenance,
are expected to grow modestly over the next few



years amid limited investments linked to construc-
tion infrastructure, as well as conventional eleva-
tors. Major technology components of global smart
elevators can be classified into control system,
maintenance system, communication system, etc.
In particular, control system is expected to grow as
elevator control system, access control system, se-
curity control system, sensor, micro controller, etc.

4. Utilization of ICT in Smart Elevator
for Future Crisis Management

4.1. Expanded application of NFC technology to
enhance contact between objects and people

A domestic elevator A company applied a
smartphone Bluetooth tagging technology to a resi-
dential elevator that calls an elevator when you reg-
ister the desired floor in a smartphone app in ad-
vance. In addition, motion call technology that rec-
ognizes hand movements is applied to elevators in
commercial buildings so that elevators can be used
without having to directly enjoy the buttons of the
elevators.

By utilizing short-range wireless connection tech-
nologies such as Bulutus technology and motion
call technology, contact between people and objects
can be minimized, thereby reducing the spread of
viruses through face-to-face contact. Accordingly,
it is necessary to strengthen the non-contact be-
tween people and things by applying short-range
wireless connection technology to elevators such as
industrial and hospital as well as residential and
commercial use.

4.2. Application of bio-technology and
establishment of ICT smart operating system to
enhance indoor space safety

Clean moving solution technologies such as
HEPA filter anion air cleaning, ultra UV cleaner,
plasma air purification fan, and clean room technol-
ogy are being developed to block bacterial or viral
transmission and reduce or remove pollutants in the
air in closed spaces such as elevators. When these
technologies are operated at all times, the operating
cost of the elevator increases. Therefore, it is nec-
essary to operate according to the current status of
users using the elevator.

In order to increase the efficiency of elevator op-
eration and strengthen the safety of indoor space, an
ICT smart operation system should be established

so that elevators can be used by transmitting and
analyzing information between elevators and users.
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