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Abstract 

The purpose of this study is to find a direction for building a web service environment 

developed for reused materials for sustainable spatial design. Building the strategic website 

utilizing flexible spaces and reused materials can cope with environmental changes in the 

21st century, meet social demands, and seeks to provide potential values through the 

differentiated website systematized in pursuing a design that transforms into an innovative 

and original space, although it uses old spaces and materials. In particular, it is meaningful 

to provide customized reused materials that users want as a way to easily reuse materials left 

unattended or discarded due to overproduction in this age of information. The steps to 

develop a specific web process model are as follows. First, understanding the current status 

of Internet websites of domestic and foreign companies related to reusable and recycled 

finishing materials for sustainable spatial design. This is in order to construct a concrete web 

service model for sustainable spatial design through advanced web cases currently being 

implemented. Second, activating the reused materials utilization necessary for sustainable 

spatial design through solving more substantial and realistic problems using an FGI survey. 

Third, presenting materials utilization process of the website for self-evaluation and 

monitoring. This step is intended to build a web service model centered on the website by 

drawing out plans and ideas for the smooth use and dissemination of the website.” In the end, 

for reused materials utilization in space, the principle of the right place is necessary to 

receive the needed resources by shipment or direct collection through a network agreement. 

Through the realization of the developed website, we intend to lay the foundation for 

contributing to the activation of sustainable spaces being able to protect the environment, 

have a social responsibility, and have economic values by creating a design environment for 

planning sustainable spaces, and expanding users’ participation and disseminating the 

website in the future. 
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1. Introduction 

According to Oxford English Dictionary revised in 2002, the word 'sustainable' is defined as, 

“human economic activity and culture to preserve the environment, and development and use 

through compatible ways of preserving the environment and natural resources for future 

generations”. In addition, the term currently places emphasis on environmental responsibility, 

and is used interchangeably with similar expressions such as ‘eco-friendly', 'Eco', and 'Green' 

when referring to the concept. However, while ‘Green’ and ‘Eco’ refer to approaches or 
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design methods that mainly focus on the environment and take into account environmental 

influences such as materials, technologies, and marketing applied in the product design 

process, ‘Sustainable’ differs in its approach in terms of environmental, social and economic 

impacts of materials, designs, and production processes as well as reuse of resources that can 

be continuously recycled after disposal. 

In this regard, the researcher wanted to differentiate the fact that the reused materials in 

this study are recycled in spaces without reprocessing.  

This study was conducted under the premise that it can be used as a facilitator for the 

creation of a sustainable space. The ultimate purpose of the website development is to spread 

practical consumerism, practice responsible consumption, create sustainable values and 

spread sharing, have a sense of community, increase consumers who choose from common 

interests and perspectives, increase space regeneration, and increase reuse of waste resources, 

increase economic values, and form a network among designers, architects, markets, and 

institutions [1].  

The table below summarizes the content of interviews and theories of experts from various 

levels who argued the necessity of website development of reused materials [Table 1]. 

Table 1. The need for website development for sustainable material use 

Author Contents 

Césare 

Peeren/2012Architectem 

'Recycle.net' is a design online community that informs the location of 

various final products, and introduces them separately by material, concept, 

art, product, architecture, and media, among which the pieces presented by 

material are described in detail for easy understanding. In particular, by 

developing a map on the web, the location of the demolition site can be 

quickly checked in real time and the desired material can be shipped[9]. 

Shin Chi-ho (2019)/RE(Rescue 

Earth) 

 

Shin Chi-ho, CEO of 'RE', an eco-friendly design group in Korea, mentioned 

the necessity of web services for reuse design to secure materials and 

improve procurement methods, develop a website that allows you to see 

materials of various types and sizes at a glance, improve the system of the 

distribution process, and prepare a material platform on- and off-line through 

a direct interview.  

Park Seung-bae et al. (2019)/ 

Consumer behavior 

They said that as a user-led participation environment for design is created 

online, and the barriers to the entry into the design become flexible, user 

experience is getting more important. The design production method has 

changed from the existing face-to-face one-way order-made to a non-face-to-

face two-way communication service. This allows users to use platforms 

without time and space constraints, and platform companies, which are 

service providers, are making ceaseless efforts in R&D to provide more 

efficient interfaces to users [2].  

Marshall W. Van Alstyne et al.  

(2016) 

They defined the meaning of the platform in the 4th industrial revolution era 

as producing results with smart and sophisticated software tools that can 

connect producers and consumers more accurately, easily and quickly as 

well as digital technology that can break down the walls of time and space 

[3]. 

 
2. Research trends at home and abroad  
 

2.1. Sustainability 

In the case of previous studies subject to sustainable spatial design, research on sustainable 

spatial design, comparative analysis of green certification system, eco-friendliness evaluation, 

and the expressional characteristics of design has been continuously conducted, but research 
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on sustainable space applied with reused materials is limited to a very small part, and there is 

almost no research on a new creative design paradigm from the perspective of regenerating 

old and abandoned spaces and materials rather than focusing on a new space. Ernesto van 

Peborgh & the Odiseo team defined the factor for paradigm shift of sustainability as 

responsible consumption of consumers, the natural environment preservation (conserving the 

ecosystem), restoring ethic and credibility of government agencies, corporate social and 

environmental responsibility, long-view design, reuse, cycled design, optimization process, 

innovative design, interaction and network value creation. In other words, due to the new 

paradigm of sustainable, users are no longer focused on consumption issues, but are 

integrating ethical issues and social values, and recognize the importance of new technologies 

and processes that reduce the economic, social and environmental impacts. 

 

2.2. Realize an online-based website for sustainable spatial design 

Césare Peeren is the founder of the Dutch design group '2012 Architecten'. His design 

strategy is to recycle or reuse materials, and to promote reuse, 'recyclicity.net' was first 

established in 2003, which was developed into 'Superuse’ in 2007. ‘Superuse’, as a design 

online community that informs the location of various final products collected to make new 

raw materials instead of being sent to a landfill or incinerator, it introduces them separately by 

material, concept, art, product, architecture, and media. Among them, the works presented by 

material are explained in detail for easy understanding. In particular, it informs the location of 

the demolition site to be checked quickly in real time and the desired material to be shipped 

by developing a map on the web. After all, materials and products are not extinct, but 

reinvented in a continuous cycle of creation and re-creation. Because they provide potential 

values for creating new spaces and products, the purpose of the design is a strategy to 

promote the transition to a sustainable society [10]. 

Shin Chi-ho, CEO of'RE', an eco-friendly design group in Korea, mentioned the necessity 

of web services for reuse design to secure materials and improve procurement methods, 

develop a website that allows you to see materials of various types and sizes at a glance, 

improve the system of the distribution process, and prepare a material platform on and offline 

through a direct interview. 

Marshall W. Van Alstyne et al. defined the meaning of the platform in the 4th industrial 

revolution era as producing results with smart and sophisticated software tools that can 

connect producers and consumers more accurately, easily and quickly as well as digital 

technology that can break down the walls of time and space [3]. 

 

2.3. Analysis of 'Superuse' website based on reused materials 

'2012 Architected' selected and designed reused materials and is disseminating and 

expanding them as a measure for environmentally sustainable design in the current situation 

where urbanization and global warming are megatrends. The map called ‛Harvest Maps' of 

'Superuse' they developed helps to avoid inefficient transport and distribution procedures 

because it has the function to select and display only materials close to one specific place. 

Also, they are committed to reuse as an “integrated design strategy”. Reused materials are the 

repeated use of materials and products [5]. This can be an alternative that can reduce the use 

of natural resources as much as possible, and is in context with the environmentally 

sustainable design they pursue [6]. Reused materials already play an important role in the 

construction industry from structural elements to surfaces, and reused subsidiary materials are 

currently being used as an alternative to major products or architectural materials. In the 
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process of reused materials, each waste is dismantled or sorted, then reprocessed to be reused, 

which helps to save time, money, energy and resources. 

Superuse' is a design online community that informs the location of various final products 

collected to make new raw materials instead of being sent to landfills or incinerators, 

providing information so designers can find the specific parts they need. Furthermore, it 

serves as a source that informs where and how the industrial products or discarded after use 

can be used now, and various examples of reused materials applied are shared.  

In addition, it is establishing a strategy for environmentally sustainable interior design by 

presenting various design contents in relation to the theme of reuse. The main content is 

introducing works separately by material, concept, art, product, architecture, and media, 

among which the pieces presented by material are described in detail for easy understanding. 

This gives life by reusing and transforming discarded wastes, and at the same time reinvented 

into a design with a new purpose. [Figure 1] 

 

 

 

Figure 1. ‘Superuse’ Website [11][12][13] 

2.4. User needs for reused materials and the website 

Subjects of the FGI survey consisted of 5 teams of 4 people in an actual consumable class 

with a high interest in eco-friendly, reusable, and sustainable spatial design. Researchers 

conducted a workshop based on the questionnaire, creating an atmosphere so that opinions by 

group could be freely expressed, and the results are summarized. 

As a result of the FGI survey, we could find the answer to problems that we tried to verify 

from various opinions of each group. For each discussion result of the five groups, a common 

opinion was judged as a definite answer to a question, and the summary of steps for each 

group is as follows. 

As a method of collecting information on reused materials, there are cases of accessing 

reused materials with the help of others as well as direct Internet access. In addition, since the 

intention to use reused materials in spatial design is positively presented, activating web 

information was found to be essential to increase the efficiency of sales and purchase of 

reused materials. They lacked information on reused materials and felt limitations for 

applying them in spatial design. The lack of website information on a place where to buy or 

sell the reused materials remains regret in the Internet society in this 21st century.  
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Table 2. Necessaries to actively apply reused materials 

Classification Summaries 

Questions What do you think is difficult to apply reused materials to space design? 

Group 1 Complex processing, difficulty in purchasing materials, and a lack of technology 

Group 2 A lack of information on a website provided and lack of technology 

Group 3 
A lack of existing cases, lack of information on materials, lack of information on a website 

provided, etc. 

Group 4 
Difficulties in purchasing materials, lack of information on materials, lack of existing cases, 

etc. 

Group 5 
A lack of existing cases, lack of information on materials, lack of information on a website 

provided, etc. 

Sub-results 

Due to a lack of existing cases the subjects have a difficulty to apply the reused materials to 

the space design. Due to a lack of information on reused materials, they feel the limitations on 

applying them to space design. There is a considerable difficulty due to a lack of information 

on websites that provide dealers or vendors of the reused materials. 

Classification Summaries 

Questions 
What conditions do you think are necessary to actively apply reused materials to space 

design? 

Group 1 

The demand for reused materials is required and the types should be diversified. In addition, 

specialists, expertise, professional training and management measures for the use of reused 

materials are required. 

Group 2 
The types should be diversified and it needs active use of web information. In addition, 

specialists and professional training for the use of reused materials are required. 

Group 3 
Specialists, expertise and active use of web information are needed. In addition, the types of 

reused materials should be diversified and the demand for them is required. 

Group 4 
The types of reused materials should be diversified. In addition, detailed guidelines, expertise, 

and management measures for th use of reused materials are required. 

Group 5 

Specialists, expertise, and professional training for the use of reused materials are required. In 

addition, management measures for reused materials and active use of web information are 

needed.  

Sub-results 

Most of the subjects think that in order to actively apply the reused materials to the space 

design, various kinds of reused materials should be prepared as well as the demand of the 

reused materials should be secured. In addition, specialists, expertise, professional training 

and management measures for the use of reused materials are required. Especially, activation 

of web information can increase sales and purchasing efficiency. 

 

3. Conclusions 

The main results obtained through the FGI survey by concurrently confirming and 

verifying preceded statistical survey results on perception, preference, experience, etc. for 

reused materials are as follows. First, in the statistical survey results 48% of respondents 

perceived reused materials as moderate, and in the FGI survey respondents also knew reused 

materials above moderate. Second, in order to apply reused materials to spatial design, 

detailed guidelines and maintenance plans for reused materials were found to be essential 

elements in statistical survey results, while it was necessary to secure the demand for reused 

materials as well as diversify the types of reused materials in the FGI survey results. Third, 

when applying reused materials to spatial design, most respondents said that eco-friendliness, 

price, and harmony with surroundings should be considered. In addition, when selecting 

reused materials, respondents in the statistical survey prioritized low price, easy maintenance 

and long-term use materials, while respondents in the FGI survey wanted to select eco-

friendly materials that can be used for a long time and are easy to maintain, and are 
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inexpensive, considering design, color, and structure. Finally, in the case of construction 

using reused materials for spatial design in the future, respondents in the FGI survey stated 

that reused materials should be able to be used for a long time, be easy to dispose of and be 

easy to maintain. 

The steps of online web service reflecting the results of the survey are as follows. [Figure. 

2] 

 

 

Figure 1. Steps of online web service of materials 

For the utilization of reused materials in space, the principle of the right place is necessary 

to receive the needed resources by shipment or direct collection through a network agreement 

[7]. In order to establish insightful sustainable design in the future through this study, it is 

necessary to create a new axis of sustainable design for balanced development by forming the 

axis of social network and consumer participation [8]. Through the realization of the 

developed website, we intend to lay the foundation for contributing to the activation of 

sustainable spaces being able to protect the environment, have a social responsibility, and 

have economic values by creating a design environment for planning sustainable spaces, and 

expanding users’ participation and disseminating the website in the future. 
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