
- 42 - - 43 -

Academy of Neuroscience for Architecture ANFA 2016 Conference
a n

eu
r

o
scien

ce a
p

p
r

o
a

ch | P
resen

ter: G
eo

rg
e I. C

h
risto

po
u

lo
s

Niemelä, R., Rautio, S., Hannula, M., & Reijula, K. (2002). Work environment effects on labor productivity: an intervention study in a storage building. 
American journal of industrial medicine, 42(4), 328-335. 

Nishi, J., Kamo, F., & Ozawa, K. (1990). Rational use of urban underground space for surface and subsurface activities in Japan. Tunnelling and 
Underground Space Technology, 5(1), 23-31. 

Ringstad, A. (1994). Perceived danger and the design of underground facilities for public use. Tunnelling and Underground Space Technology, 9(1), 5-7. 

Sterling, R., Admiraal, H., Bobylev, N., Parker, H., Godard, J.-P., Vähäaho, I., . . . Hanamura, T. (2012). Sustainability issues for underground space in urban 
areas. Proceedings of the ICE-Urban Design and Planning, 165(4), 241-254. 

3.   AUTHOR BIOS
A/ Prof George Christopoulos holds a Ph.D. (Cambridge) in Decision and Social Neuroscience. He is currently Assistant Professor at Nanyang Business 
School, NTU and his current research examines the relationship between the built environment and human decision making, psycho-physiological 
responses and brain function. Lab webpage: https://sites.google.com/site/labdeon/home.

Adam Roberts obtained his PhD in human factors psychology at the University of Sheffield. He is currently Senior Research Fellow in the department 
of Civil and Environmental Engineering at NTU. His current research examines the effect of urban indoor spaces on cognitive markers of attention and 
fatigue.
 
Soh Chee Kiong received his BEng from Concordia University, Canada, SM from MIT, USA and PhD from the University of Wales College of Cardiff, 
UK. He worked as an offshore engineer with McDermott South East Asia and as a marine surveyor with Noble Denton & Associates, Singapore. He is 
currently a Professor in the department of Civil and Environmental Engineering at NTU. CK Soh has published more than one hundred journal articles, 
and is in Elsevier’s 2016 list of the top 150 most highly cited researchers in Civil Engineering in the world. His current research interest is Sustainable Urban 
Systems.

Eun Hee Lee holds a  PhD in Social Cognition from University of Cambridge. Her thesis explored the effect of social power on perception of the physical 
variables, looking at distance, slope and weight estimates. Currently she is a postdoc researcher at Nanyang Technological University in Singapore, 
researching social aspects of working in the built environment.

Assoc Prof Josip Car, MD PhD DIC MSc, is an executive physician scientist. He is the Founding Director of Health Services and Outcomes Research 
Programme at Lee Kong Chian School of Medicine, Nanyang Technological University, a Director of the Global eHealth Unit at Imperial College London, 
and a practicing physician. He also serves as an adviser to the World Health Organization, World Bank (supporting development of national health 
systems), a Board Member of Journal of Global Health; an Editor of the Cochrane Collaboration; and in a number of other roles.

Assoc. Professor KWOK Kian-Woon holds a Ph.D from University of California at Berkeley and is currently Associate Provost (Student Life) at Nanyang 
Technological University. His teaching and research interests relate to the historical and comparative understanding of modern social transformation and 
contemporary social change. He has been actively involved in civil society especially in areas such as art, heritage, mental health and education.

* Presenter

Underground and windowless spaces:
a neuroscience approach

George I. Christopoulos

Nanyang Business School, Nanyang Technology University, Singapore
cgeorgios@ntu.edu.sg

Adam C. Roberts 1, Chee-Kiong Soh 2, Eun Hee Lee 3, Josip Car 4, Kian Woon Kwok 5

1 School of Civil and Environmental Engineering, Nanyang Technological University, Singapore, aroberts@ntu.edu.sg
 2 School of Civil and Environmental Engineering, Nanyang Technological University, Singapore, csohck@ntu.edu.sg

3 School of Civil and Environmental Engineering, Nanyang Technological University, Singapore, leeeh@ntu.edu.sg
4 LKC School of Medicine, Nanyang Technological University, Singapore, jo-sip.car@ntu.edu.sg

5 College of Humanities, Arts, & Social Sciences, Nanyang Technological University, Singapore, kwkwok@ntu.edu.sg

1.   EXTENDED ABSTRACT
The proliferation of Mega-Cities, especially in Asia, has an effect on the available space. Because of lack of space, an increasing 
number of workers spend a significant portion of their time in window-less environments (WLE). In addition, underground spaces 
(UGS) have been promoted as viable solution for places that space is at premium. However, there has yet to be a unified, systematic 
and holistic examination of the interaction of human psychology and health with WLE/UGS spaces and this may affect the public’s 
acceptance to the idea of potentially working underground in future. 

Here, we present the key elements of, probably the only currently running, inter-disciplinary, sys-tematic research program aiming 
to examine the relationship between the design, environmental and architectural characteristics of WLE/UGS with critical aspects 
of human behaviour and well-being. Specifically, we examine how (i) working in WLE/UGS influences (positively or negatively) 
human psychology, cognition, performance and well-being (ii) critical aspects of human health are affected by such environments 
(such as circadian rhythms, including core body temperature) and (iii) general attitudes and lay beliefs towards working at UGS. The 
research outcomes will eventually be combined and summarised by employing a Risk Analysis approach, to translate the results 
to practitioners. In addition, assessment tools, recommendations, solutions, case studies and standards will be developed and 
disseminated to assist the industry, policy makers, researchers and the public to reach well-informed decisions. 

The main aim of this presentation is to introduce the research program and invite interested stakeholders for a possible global 
research effort to better understand the effects of working at WLE/UGS on the population. To that end, we invite ANFA members 
to actively contribute to this extraordinary research effort.

This material is based on research/work supported by the Land and Liveability National Innovation Challenge (L2 NIC) Award No. 
L2NICCFP1-2013-2 (PI: Chee-Kiong Soh).  
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