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A B S T R A C T

Owing to the dramatically increased population in metropolises recently, the problem of lacking space has
become more critical. To address this issue, most metropolises choose promoting underground space develop-
ment. Lately, a new idea of constructing underground residential buildings emerges and has attracted con-
siderable attention from authorities. The aims of this study are to investigate the possible advantages and dis-
advantages of underground residential buildings, and to investigate the critical risks in the constructions of
underground residential building projects. To achieve these goals, an empirical questionnaire survey was ad-
ministered to 30 Singapore-based construction companies. Results showed that “space saving” was the most
significant advantage of underground residential buildings, followed by “improved indoor thermal comfort,”
“more resistant to external noises,” and “increased level of privacy.” Also, results revealed that “limited access to
natural light” was the most severe disadvantage, followed by “high construction cost,” “climate isolation,”
“psychological resistance from residents,” “environmental issues,” and “safety concerns.” Additionally, this
study disclosed and discussed the top five critical risks of underground residential building projects, including
“labor restrictions,” “cost overruns,” “local contractors’ competence in underground construction,” “material
restrictions,” and “economic fluctuations.” This study has contributed to the body of knowledge by examining
the advantages, disadvantages, and critical risks in underground residential building projects innovatively. The
findings from this study are also informative to relevant project stakeholders and policy makers from authorities,
as these findings can enhance their understandings of such type of buildings and facilitate their decision-makings
accordingly.

1. Introduction

Compared to small cities and rural areas, metropolises are more
attractive to people as they can offer people a living environment that is
more convenient, medical care of higher-quality, and varied opportu-
nities of education and employment (Hunt et al., 2016; United Nations,
2015b). Thus, over recent decades, a steady flow of population have
been moving into the metropolises worldwide. According to the United
Nations (2015b), there used to be 126 cities around the world posses-
sing one million population or above in the year of 1970, while in 2014,
this number increased to 417 sharply, suggesting a significant growth in
the global metropolitan population over the past four decades.

The influx of population can provide metropolises with ample
human resources to support their social and economic development
(Kaliampakos et al., 2016; Li et al., 2016a), however, it also makes the
existing packed metropolises even more crowded and urges the au-
thorities to explore new strategies to create space for those new

metropolitan dwellers (Admiraal and Cornaro, 2016a,b; Broere, 2016).
Fortunately, the authorities found a good solution, namely developing
the underground spaces of the metropolises, and have devoted con-
siderable efforts in this regard (Bartel and Janssen, 2016; Broch, 2016;
Durmisevic and Sariyildiz, 2001; Kishii, 2016; Tengborg and Sturk,
2016; Vähäaho, 2016; Zhao et al., 2016; Zhao and Zhao, 2016). Parti-
cularly, over the past two decades numerous underground space
structures such as underground shopping malls, hospitals, railways,
power plants, sewerage systems and depots have been constructed
worldwide, which has indeed expanded urbanite’s living space and
relieved the land use pressure on those densely packed metropolises
(Bobylev, 2009; Li et al., 2016b; Ronka et al., 1998; Zhao et al., 2016).

Singapore is a modern, prosperous metropolis, and meanwhile, a
densely populated city-state that merely has a land area of 719 square
kilometers (Department of Statistics, 2016). According to the United
Nations (2015a), Singapore has become the 3rd most densely populated
country worldwide with a high population density of 8005 persons per
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