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Abstract

Abandoned mines represent unused space resulting from resource use and changes in industrial
environments. Efforts are underway to repurpose such underground spaces, leveraging their unique
attributes of temperature stability, shading, and security. This study aimed to assess the feasibility of
operating high-demand data centers and public sports facilities as potential recycling options for
abandoned mine spaces. The status of data centers located in abandoned mines abroad was examined,
including their operational technology capitalizing on the advantages of underground spaces. Consi-
dering the varying sizes of underground spaces in different types of abandoned mine in South Korea,
the suitability of installing facilities for 12 different sports was evaluated for potential contributions to
the health and welfare of local residents. The utilization of abandoned mine spaces as data centers and
public sports facilities is expected to not only recycle industrial heritage but also to allow new deve-

a lopment opportunities for local communities.
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Table 1. Survey of abandoned mines by resource type (Open Government Data, 2023a)

Year Resource type Number of abandoned mines
Metal 2,224
Nonmetal 2,457
2022
Coal 438
Total 5,119
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Fig. 1. Increasing trend in the number of data centers in South Korea (Koscom, 2021).
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Prospects for an increase in the elderly native population
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Fig. 2. Increasing trend in the elderly population of South Korea (Statistics Korea, 2020).
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Fig. 3. Healthcare expenditure and ratio to gross domestic product (GDP) in South Korea (Statistics Korea, 2023).
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Fig. 4. Data center facility located in the underground space of Lefdal Mine in Norway (Lefdal Mine Datacenter, 2023).
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Fig. 5. Bluebird underground data center facility located within an abandoned limestone mine in the USA (Bluebird Net-
work, 2023).
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Fig. 6. LightEdge underground data center facility located within a limestone abandoned mine in the USA (LightEdge
Solutions, 2023).
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Fig. 7. Sports facilities in underground mine spaces overseas: (a) Futsal field in the Ocnele Mari Salt Mine in Romania
(Tourist Valcea, 2023). (b) Tennis court in the Carthage Limestone Mine in Missouri, USA (Grand Slam Sports Equipment,
2014). (c) Cricket being played in Honister Slate Mine, Cumbria, England (The Guardian, 2013). (d) Underground clim-
bing in Honister Slate Mine, Cumbria, England (Honister Slate Mine, 2023). (e) Underground golf in the Llechwedd Slate
Quarry, Wales (Zip World, 2023). (f) Underground billiard game room in Desert Cave Hotel, Coober Pedy, South Australia
(Business Insider, 2020).
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(1) Zo] 7m (24 ft), Z 2 m (6.5 ft)
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Fig. 8. Layout of public sports facilities in the underground space of Jeongseon limestone mine, South Korea. The under-
ground space is depicted as a red dashed rectangle.
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Table 2. Suitability for the installation of public sports facilities of (3 m width based in abandoned mine types

Resource type Billiards Table tennis Bowling Fencing
Metals JAN A O A
Nonmetals O O O O
Coal A A O A
O: applicable, /\: applicable in case of large underground space, x: not applicable
Table 3. Suitability for the installation of public sports facilities of )3 m in width in abandoned mine types
Resource type Curling Squash Badminton 3 x 3 Basketball Tennis
Metals x X x x x
Nonmetals O A VAN A A
Coal X X X X X
O: applicable, /\: applicable in case of large underground space, x: not applicable
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Table 4. Survey of abandoned mines in South Korea in 2022 by location (Open Government Data, 2023b)

Region Number of abandoned mines

Seoul 7

Capital region Incheon 84 510
Gyeonggi-do 419
Daegu 13
Dacejeon 4
Gwangju 25
Busan 21
Sejong 28
Ulsan 33

Areas outside capital region Gangwon-do 891 4,609
Gyeongsangnam-do 374
Gyeongsangbuk-do 783
Jeollanam-do 473
Jeollabuk-do 315
Chungcheongnam-do 903
Chungcheongbuk-do 746
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