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Abstract 
 

The purpose of this study is to prepare effective supply plans that account for 

the locational conditions and characteristics of demand (residence, 

production, distribution, etc.) in rural areas for the balanced supply of rural 

life services in non-urban areas. To this end, the technological demand for 

PropTech, which has already been developed and established in urban areas, 

is categorized and applied according to residential, production, and 

distribution categories of life services in rural areas. This study hence aims to 

utilize PropTech to deduce the technological demands for rural life services, 

prepare green smart village models, and establish step-by-step 

implementation strategies. Accordingly, this study analyzes the demands and 

requirements for rural life services and green smart villages, and presents 

models for each type as well as corresponding roadmaps for information and 

communication technology (ICT) development.  
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1 Introduction 
 

PropTech, a portmanteau of property and technology, is a concept that 

emerged in the late 2010s in the U.S. and the U.K. PropTech combines 

information and communication technology (ICT) and real estate, providing 

a link between virtual and real space, thereby connecting people and 

accelerating change by becoming intellectualized[1,2]. Before the emergence 

of PropTech, there came a shift in the social and technological requirements 

of society as the concept of ubiquitous city (U-city) gave way to smart city. 

Rural areas correspondingly accepted the modified concept of smart city 

through the term “smart village.” Thus, the technological demand for smart 

cities in urban areas and green smart villages in rural areas was derived from 

the technological demand for ubiquitous cities. In addition, the technological 

demand for PropTech, combined with the real estate market in recent times 

and specific technological demands for smart villages and green smart cities, 

is accelerating change in technology, as it connects with mobile technology 

in a more object-friendly orientation with mankind[3,4]. This study 

categorizes common technological demands based on conventional PropTech 

geared toward space and the real estate industry, urban technological 

demands corresponding to smart cities, and rural technological demands 

corresponding to smart villages. Consequently, this study aims to present a 

technological platform that reflects common technological demands by 

regional classification based on PropTech[5,16]. In addition, the scope of this 

study is limited to the common areas of smart cities and smart villages based 

on PropTech, including their common range of technological demands[6,7]. 

This is because smart cities and smart villages indicate that smart real estate 

technologies, which account for the scope of shared economy as well as 

housing and convenience facilities, are reflected based on the physical and 

technological environments of urban  and non-urban areas as shown in Fig. 1 

Figure 1 Scope of Common Technological Demand Applied to this Study
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Reference: reconstructed based on Andrew Baum, 2017,PROPTECH3.0 : 

THE FUTURE OF REAL ESTATE, University of Oxford Research, p.7 

 

2 Theoretical Study of Smart City and Smart Village 
 

 In order to supply balanced life services for urban and rural areas, it is 

necessary to conduct effective research on supply measures taking into 

account regional characteristics based on locational conditions and demand 

variations in urban and rural areas [8]. This study aims to establish a 

technological demand system for urban and rural areas that is efficient in 

terms of national territory management. To this end, a theoretical discussion 

on smart cities and smart villages is presented as follows: 

 

2.1 Definition and Features of a Smart City 
 

 A smart city is an urban concept developed from the conventional 

concept of the U-city. It involves efficient use of existing information 

infrastructure for urban functions and management; conjoins ubiquitous 

technology and infrastructural facilities; handles all tasks occurring in the 

city in real time; provides information and communication services; and 

helps residents live a convenient, safe, and comfortable life. Smart City 

refers to an environment that comprises intelligent urban information systems 

and information technology (IT) service infrastructure for citizens and 

residents so that they can freely access the network regardless of time and 

place [9]. Information systems and service infrastructure established 

ubiquitously enable each citizen and resident to naturally enjoy the benefits 

of the services without active consciousness of such usage. Academically, a 

smart city is a city with cutting-edge technology that deploys Internet 

communication technology in urban spaces, thereby improving the 

convenience and quality of life, innovating infrastructural functions such as 

systematic urban management and energy conservation, creating a diverse 

market; thus, the smart city is a city that acts as a next-generation engine for 

growth [10, 15,16]. In sum, smart city is a future city that combines Internet 

communication technology with space, providing citizens with necessary 

information anytime, anywhere, and manages the urban space intelligently 

through urban planning which makes life more convenient. 

 

      2.1.1 Features of a Smart City 
 

Broadly categorized, features of a smart city may be divided into six 

aspects: eco-friendly Green city, eco-welfare network city, smart city, 

intelligent city, one-stop administrative service city, and other features are 

presented in Table 1 
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Table 1 Features of a Smart City 

 

Category Features 

Eco-friendly city 

A city that monitors remote environmental information 

(water quality, air, noise, soil, etc.) in real time from an 

urban integration center, and provides information 

services and real-time responses to urban citizens and 

related agencies through various media. 

Eco-welfare network 

city 

A city where a large ecological welfare network operates 

based on real-time collection and delivery of generated 

food, which provides surplus food to the poor and 

welfare institutions, and automates recycling of food 

waste. 

Smart city 

A city where real-time urban facilities can be managed 

through remote monitoring and two-way 

communication control using RFID (Radio Frequency 

IDentification), and urban infrastructure is managed in a 

smart manner. 

Intelligent city 

A city where cross-service benefits, comprising a 

convergence of various services, are provided, that is, 

intelligent response services are optimized for delivery 

of personalized services based on transportation (ITS) 

and communication (wired and wireless) services. 

One-stop 

administrative service 

city 

A city where civil service is enabled by Single sign-on 

(SSO), a system that allows use of multiple websites 

with one ID and account. Distributed civil services and 

access to regional portals can be provided as one-stop 

integrated service centered on local governments, while 

U-City enables security of personal information and 

finance-related services based on public and local 

interests. 

Other 

(features distinguished 

from those of a 

general city) 

A city which operates in a more information-centered 

manner compared to conventional cities, and seeks 

balanced regional development through decentralization 

of population, transportation, and work. 

 

2.1.2 Technological Elements of a Smart City   
      

      The technological elements of green smart cities are presented in Table 2, 

largely divided into infrastructure, data, and services. Infrastructure is further 

subdivided into urban, ICT, and spatial information infrastructure, while data 

services comprise Internet of Things (IoT), data sharing, algorithms, and 

urban innovation. 
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Table 2 Technological Demands for Smart Cities 

 

Category Class Feature 

Infrastructure 

Urban 

infrastructure 

⦁ Develop basic urban infrastructure that is 

comparable to hardware 

ICT 

infrastructure 

⦁Laying the foundation for an information 

society, such as establishing wired and 

wireless telecommunication networks 

and e-governments 

Spatial 

information 

infrastructure 

⦁ Creation of a key spatial information 

platform for the convergence of real and 

cyber spaces 

⦁Establishment of location measurement 

infrastructure, such as precise maps, 3D 

maps, GPS, etc., and utilization of 

satellites, etc. 

Data services 

and policies 

IoT 
⦁Connecting infrastructure and objects in 

the city to the network using sensors 

Data sharing 

⦁Creating a smart city platform based on 

group discussion, enabling free sharing 

and utilization of data through integrated 

or linked services of various fields 

uninhibited by boundaries 

Algorithms 

and services 

⦁ Development of reliable intelligent 

services that provide smooth data 

delivery and can be utilized practically to 

enable the city to function as a platform. 

⦁Establishment of technical architecture for 

sharing data, such as establishing 

standards 

Urban 

innovation 

⦁Creation of an environment where ideas 

and services are available to solve urban 

problems 

⦁Domain of social capital, such as political 

leadership and social trust 

 

2.2 Definition and Features of a Smart Village 
 

 The recent concept of smart village is attracting attention as a new model 

for sustainable rural areas. European countries are building various types of  
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smart villages according to regional characteristics, local business demand, 

and purpose of establishment. This section defines smart village according to 

a definition by the European Union (EU). The EU defines smart village as a 

rural community seeking to create new business opportunities based on pre-

existing assets and potential [11,12]. In particular, a green smart village aims 

to build new network foundations to revitalize the local economy, and utilizes 

Internet communication technology and knowledge to improve local services. 

Smart villages develop strategies and solutions tailored to local 

characteristics, accounting for the business needs and potentials of each 

region. 

 

            2.2.1 Features of a Green Smart Village 
  

In order to achieve the vision established by Cork 2.0 Declaration: “A 

Better Life in Rural Areas," as a background for promoting smart villages, 

the EU called attention to the necessity of developing IT policies to bridge 

the digital divide between rural and urban areas, and to digitize and thereby 

connect rural villages. It also emphasized the need for a new approach that 

connects urban and rural areas, and functionally complements each area 

while maintaining its characteristics. In particular, it presents two smart 

village strategies focusing on local decentralization. First, the establishment 

of smart villages under new cooperative governance. This implies that in 

order to achieve decentralization in future, sustainable local development that 

includes revitalization of local economy, creation of jobs in local areas, and 

enhancement of local financial independence is important[13,14]. 

Decentralization is possible only with finding solutions to issues such as 

aging, population reduction, poor infrastructure, weak local business 

environments, interregional economic gaps, and local financial difficulties. 

Thus, preparing for the era of decentralization with green smart village 

projects aims to help overcome vulnerabilities in these regions and promote 

regional economic development. Second, smart village projects aim to create 

new and innovative local business opportunities by exploring regional 

business demands and potentials. In particular, green smart village projects 

based on ICT can revitalize the local economy, innovate local services, 

improve processes involved in production of goods, and efficiently utilize 

local resources. A smart village also seeks to lay the foundation for a new 

regional network through a digital platform that intelligently connects local 

governments, and to establish a digital village ecosystem. 

 

2.2.2 Technological Elements of a Smart Village 
 

Based on EU's definition, South Korea has introduced ICT-based 

interactive programs (using both hardware and software) for rural 

development, and is conducting ICT creative village development projects 

that significantly improve residential conditions such as agricultural 

competitiveness, farming income,  education, medical care, and culture by  
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creating synergy effects through collaboration among institutions and link 

among related projects. This project based on the spirit of self-reliance 

(income), autonomy (co-op), and self-help (shared economy) is a new 

business model adopted in rural areas. A green smart village is thus a 

content-type village that combines ICT-based agricultural production, 

distribution, education, culture, and welfare. The technological demands for 

smart villages are presented in Table 3. 

 
Table 3 Technological Demands for Smart Villages 

 

Field Service orientation Applicable ICT services 

Processing 

and 

distribution 

of 

experiential 

tourism 

⦁Increase income by 

activating the sixth 

industry, such as 

processing and 

distribution of agricultural 

products (secondary 

industry) and experiential 

tourism (third industry). 

- (Processing and 

distribution) Improve 

ICT-based distribution, 

including application of 

ICT for agricultural 

processing facilities, 

storage and release, 

inventory management, 

record-tracking 

management, and 

delivery. 

- (Experiential tourism) 

ICT-based tourist 

information services 

using beacons 

⦁Processing and distribution 

- Low temperature warehouse 

monitoring, unmanned sales 

counter, customized 

shopping cart, online sales 

support, record management 

support, enterprise resource 

planning (ERP) solution, 

cold chain, and production 

process monitoring 

⦁Experiential tourism 

- Village tour guide, tourist 

safety monitoring, fire 

detection for cultural 

assets/tourists 

Community 

culture 

⦁ Increase opportunities for 

cultural enjoyment and 

consolidate community 

cohesion using ICT 

- Provision of cultural 

programs based on UCU 

content and home 

network 

- Video conferencing support, 

cultural sharing support, 

video communication, 

wireless village broadcasting, 

and surveillance cameras 
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Life welfare 

⦁Support for improvement 

of residential safety, 

medical care and 

transportation-related 

services for residents 

- Intelligent video security, 

residential safety alert for 

the elderly living alone 

⦁Telemedicine 

⦁Smart rural traffic support 

using ICT 

- Weather forecast, emergency 

management for farmers 

living alone, telemedicine, 

remote health care, river 

flood notification, 

environmental monitoring, 

pedestrian safety 

management, on-demand 

public transportation, and 

bus stop and traffic 

information 

Education 

⦁ Improvement of 

educational environment 

for youth in rural areas 

and lifelong education 

system 

- (Improvement of 

educational 

environment) Smart 

learning systems, cloud 

education services, etc. 

- (Lifelong education) 

Providing ICT-based 

lifelong education 

facilities and contents 

such as basic farming 

and health care for the 

elderly, etc. 

- Smart learning systems and 

smart classes 

 

3 Deduction and Application of Common Technological 
Demands 

 

Based on conventional PropTech for space and real estate industry, this 

section aims to deduce common demands for technology, and presents plans 

for their application based on the concept of smart city and green smart 

village for urban and rural technological demands, respectively. 

 

3.1 Survey for Common Technological Demands 
 

To survey the common technological demands encompassing both smart 

cities and smart villages, the community classification was based on the 

following types as shown in Fig. 2. 

First, focusing on the urban-rural perspective rather than the existing urban 

perspective, five types were distinguished according to the core resources and 

power generation elements of urban villages. Interms of economy, the  
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"agricultural type" centers on agricultural production, the "distribution type" 

augments added value by distribution and processing of agricultural and 

fishery products, the "urban-rural exchange type" attracts urban residents and 

promotes non-agricultural income by utilizing village resources; whereas in 

terms of infrastructure, the "life-based type" aims for refinement of basic 

conditions such as public services to improve the living environment of 

residents; and the "life satisfaction type" under the value-oriented aspect 

seeks better quality of life through community activities. Accordingly, 

communities for the survey on common technological demands were 

classified into: “self-governing activities type” that pursues value and quality 

of life; “urban-rural exchange type” that is economy-oriented and pursues 

growth in income; and “income and production type, “infrastructure-oriented 

type,” and “life-based type” that center on improving basic living conditions. 

In particular, the service demand survey identified the basic information of 

the community and investigated the current status of communities engaged in 

urban-rural exchange activities, income and production activities, and self-

governing activities, as well as future technological demand as presented in 

Table 4. 

 

 
 

Figure 2  Classification of Village Types in Smart Urban Rural Villages 

 
Table 4 Key Points from the Service Demand Survey for Common Technological 

Demands 

Category Contents 

Basic 

information 

∙ Characteristics of village communities: community type, 

name, number of members, average age, duration, major 

activities, and annual revenue 

∙ Characteristic of village community leader: name, age, 

and contact information 

∙ Digital competence of village community leaders: smart 

phone usage status, digital usage competence, and social 

networking service (SNS) usage competence 
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Comm

unity 

categor

ization 

Urban-

rural 

exchan

ge 

∙ Experiential division: name of experiential 

programs currently in operation, types of 

experiential programs, and necessary technical 

services 

∙ Visitor division: current average number of 

monthly visitors, current availability of visiting 

reservation services, technology currently in use, 

and necessary technical services 

∙ Public relations division: current status of public 

relations, public relations methods, and necessary 

technical services 

Income 

and 

product

ion 

∙ Production and distribution: items currently in 

production, annual production output, status of 

production management technology use, name of 

production management technology mainly in use, 

personnel input for production, distribution 

methods, and necessary services 

∙ Accounting: status of dedicated manpower, 

capital, double-entry book keeping use, dividends, 

year-end settlement, cost management, and 

necessary services 

Self-

governi

ng 

activiti

es 

∙ Self-governing administration and facilities: status 

of formation of community council, number of 

residents' self-governing council members, status of 

externally-sourced employees, number of meetings 

with officials from administrative institutions, status 

of facilities owned by village community, names of 

the facilities, types of facilities, subject of 

operation, necessary technology 

Infrastr

ucture 

for life 

∙ Culture: status of engagement in cultural activities, 

reason for lack of participation in cultural activities, 

locations where cultural activities are mainly 

conducted, and necessary services 

∙ Welfare: location and distance of health and 

medical institutions, methods of transportation for 

emergency patients, necessary medical facilities, 

and necessary services 

∙ Living environment: transportation, water supply 

facilities currently in use, deficiencies in residential 

environment, pre-existing educational systems, 

frequency of visits to public institutions and banks, 

and necessary services 
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3.2 Analytical Results of Common Technological Demands  
 

For a comprehensive survey on common technological demands, 500 

households were selected by regional convenience quota sampling of cities, 

counties, and districts in South Korea from November 1 to 15, 2019. Prior to 

the survey, items for status diagnosis were distinguished by respondents' 

characteristics (gender, name, age, address, period of residence, academic 

background, occupation, and position) and living service indicators (road, 

water supply, welfare, residential environment, education, economy, 

community organization, and social services) as presented in Table 5. 
 

Table 5 Basic Information from Service Demand Surveys 

 

Cate

gory 

Tot

al 

Experi

ential 

divisio

n 

Visitor 

divisio

n 

Public 

relatio

ns 

divisio

n 

Produ

ction 

and 

distrib

ution 

Ac

co

un

tin

g 

Self-

govern

ing 

activiti

es 

Cult

ure 

Welf

are 

Livi

ng 

envi

ron

ment 

Frequ

ency 
500 57 55 61 45 47 55 78 67 35 

Perce

ntage 
100 11.4% 11.0% 12.2% 9.0% 

9.4

% 
11.0% 

15.6

% 

13.4

% 
7.0% 

 

Respondents, on average, were in their 60s in terms of age; those aged 60 

or older accounted for 82% of the total. Urban-rural exchange activities 

accounted for 78% of all the responses for main community activities, 

indicating the importance of technological convergence between smart cities 

and smart villages as well as the understanding of common technological 

demands. In addition, 92% of the respondents used smart phones for work, 

and communicated using social media. As for services required for the 

experiential division, which is a major category among the technical needs of 

smart village, there was an extensive necessity for expertise in areas such as 

content discovery and program operation. Table 6 presents integrated results 

of the survey analysis. 

 The analytical results of the survey on common technological demands 

are divided into general and specialized types according to the area of 

technological service. General types such as culture, welfare, and living 

environment services are fields applicable to both smart cities and smart 

villages, while specialized types are applicable to regions where urban and 

rural functions overlap. This indicates that experiential programs, visitor 

management, public relations, production and distribution, accounting, and 

facility management services can be utilized flexibly according to the 

circumstances. Thus, specific technologies were ultimately identified as 

common technological demands among both urban and rural areas. 
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Table 6 Analytical Results of Common Technology Demand 

 

Meth

od 

Domains 

of 

technologic

al service 

Specific technology 

Gen

eral 

Cultural 

services 

∙ Service systems for providing information regarding 

available spaces, providing program information and 

registration management, providing information about 

available mentors, and related service systems for 

providing information on equipment and materials  

Welfare 

services 

∙ Health self-diagnosis service technology, medical facility 

location information service technology, emergency 

information service technology 

Living 

environme

nt services 

∙ Road and waterworks information service technology; 

public transportation location information service 

technology; water quality check system technology; water 

rate information system technology; road and waterworks 

information service technology; elementary, middle, and 

high school education support service technology; remote 

social services (financial and public services); social 

outreach services (financial and public services) 

Spe

cial 

Experientia

l activities 

services 

∙ Content discovery technology, program consulting 

technology, lesson plan and tool development technology, 

program souvenir production technology 

Visitor 

manageme

nt services 

∙ Visitor reservation technology, visitor count system, visit 

management, integrated management system 

Public 

relations 

services 

∙ Public relations method presentation technology, public 

relations support information service technology 

Production 

and 

distribution 

services 

∙ Production and environmental control technology storage 

technology, distribution technology 

Accountin

g 

manageme

nt services 

∙ Accounting program, payment gateway service technology, 

integrated automatic payment accounting information 

system technology, fingerprint reader for commuting 

Facility 

manageme

nt services  

∙ Heating and cooling control system, anti-theft system, video 

conferencing, electronic voting, mobile resident 

participation system 
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4 Conclusion 
 

 This study categorized and summarized demands for service technologies 

applicable to both smart cities in urban areas and smart villages in rural areas 

through a survey based on PropTech. The technological demands for smart 

cities and smart villages were derived from demands applicable to ubiquitous 

cities. Further, the technological demand for PropTech, combined with real 

estate and specific technological demands for smart cities and smart villages, 

is accelerating change in technology, as it connects with mobile technology 

in a more object-friendly orientation with mankind. Accordingly, this study 

summarized the sources of demand for ICT technologies necessary for 

national territory management policies tailored to regional distinctions, based 

on an analysis of common technological demands applicable to both smart 

cities and smart villages. As such, this study categorized common 

technological demands into general and specialized demands: general 

demands included specific technologies for each type of service such as 

culture, welfare, and living environment services; while, specialized demands 

presented specific technologies specializing in areas such as production and 

processing, as well as experiential programs of urban and rural areas, 

including the experiential division, visitor management division, public 

relations division, accounting management, and facility management 

services. This analysis suggests that promotion of equality should be taken 

into consideration in tandem with efficient allocation of resources, by 

planning ahead of development in accordance with demands for each specific 

technology in respect to policies for urban and rural areas. 
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