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In the past few decades, tall buildings of 30 to over 100 storeys are becoming more common in modern cities around the world, especially in Asia and the Middle East, according to the Council on Tall Buildings and Urban Habitat. Extensive research has focused on the technical aspects of erecting tall buildings, yet few recent studies have been conducted to examine occupants’ experiences and responses. To assess what is already known about living and working in these tall buildings and to provide future directions for research, this article reviews recent empirical studies on occupants’ perception of tall buildings, and physiological and psychological experiences in relation to its tallness. Occupants perceive better view, less noise, and better air quality as benefits for living and working on higher floors than on lower floors. However, occupants also expressed concerns about height, difficulty with vertical transportation, strong wind, and escape in case of fire. Note that the methodologies used in many of the self-reported studies are relatively weak. Given the scarcity of research regarding human responses, this mini-review aims to encourage behavioral scientists to collaborate with building science researchers to advance our understanding of human–environmental relations in this new habitat.
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Tall buildings of 30 to over 100 storeys are becoming common in cities around the world, especially in Asian and Middle-East countries [Council on Tall Buildings and Urban Habitat (CTBUH)].1 Extensive research has focused on technical aspects of erecting such tall buildings. However, few studies have focused on perception, satisfaction and comfort, and physical and psychological well-being of occupants of these tall buildings. There was some research conducted in the 1960–1970s (e.g., Conway and Adam, 1977), when tall buildings were typically about 20 storeys high. More recently, Gifford (2007) provided a comprehensive review of empirical studies conducted mostly in the 1960s–1980s outside Asia and the Middle East, in which the effects of living in high-rise buildings on social behaviors and mental health were examined.

A grand challenge for researchers is to understand how new work and living conditions resulting from the development of megacities where these tall buildings reside affect us (Sorqvist, 2016). A recent report (Oldfield et al., 2014) echoes such a need in concluding, “research … on those who live and work at height, is a significant research priority” (p. 9).

People have choices of housing, but their choices are often limited by income and location. In the 1960s, high-rise buildings in developed countries were primarily public housing for low-income residents (e.g., Gillis, 1977). Since the 1990s, high-rise living has been marketed as an urban, luxurious lifestyle for the childless and the affluent: for example, in Australia (Costello, 2005), Switzerland (Panczak et al., 2013), and Canada (Langlois, 2012). In cities such as Hong Kong, where tall building is the house form, people’s choice is which floor of a tall building rather than which form of housing. Workers would have little choice if their workplace is in a tall building (e.g., Chung and Park, 2006). It is therefore important to understand how people perceive, think, and behave in this new habitat.

This article reviews the scant research literature published in diverse disciplines in the past two decades on occupants’ experiences of living and working in tall buildings. Only themes emerged from this search of the literature that are directly related to the distinguishing feature of tall buildings (i.e., tallness) are discussed. Although critically important, high density and urban design implications for transportation, utilities, and services infrastructures (Ali and Aksamija, 2008) are beyond the scope of this very short review. This article will begin with occupants’ perception of what is considered a tall building, followed by their perceived benefits and concerns. Finally, limitations of the review and future research are discussed.

Searches of several electronic databases (PsycInfo, SocIndex, Emerald Insight, MedPub, and Google) were conducted using search terms “tall building,” “high-rise building,” and “skyscraper.” The searches were limited to English-language publications. The reference lists of all retrieved documents were scanned for any additional relevant material. A summary of the studies reviewed is at Table 1.

TABLE 1 | Studies of tall buildings.
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HOW TALL IS TALL?

One of CTBUH’s qualifying criteria for a tall building is height relative to context, and the study by Yeh and Yuen (2011) supports that perception of tallness is dependent on the surrounding physical context. In their study, the mean height perceived by occupants to be a tall building and a supertall building was higher in Hong Kong than in Singapore. However, what was considered “not a tall building” was similar (see Figure 1); this is a height considered to be tall in most westernized countries, where low-rise housing predominates.
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FIGURE 1 | Perception of tallness. Source: Yeh and Yuen (2011).



PREFERENCE AND SATISFACTION

Occupants have their highest preference for middle floor levels. Two-thirds of the respondents in Yuen’s (Yuen, 2011) study in Singapore preferred to live on the 6th–20th floor of 30-storey buildings. In Seoul, Korea, high-rise residents also preferred mid-range floors, but more respondents in Chicago and Tokyo wanted top floors (Lee, 2014). In Hong Kong, most respondents were willing to pay the most for a medium height unit (18th–28th floor) in 26- to 30-storey buildings (Chan et al., 2009). In Korea, 63% of the office workers in two supertall buildings favored medium floor levels (6th–15th floor) when purchasing or renting their dwellings (Chung and Park, 2006).

Occupants’ preference for floor level is influenced by prior experience and familiarity with height. Hong Kong residents generally preferred a higher floor level than Singapore residents (mean: 29 vs. 21 storeys) and a higher percentage of the respondents in Hong Kong than in Singapore were willing to live above the 31st floor. Of those who were willing to live above the 46th floor, the majority were already living above the 40th floor (Yeh and Yuen, 2011). In Chung and Park’s (Chung and Park, 2006) survey of office workers in supertall office buildings, their respondents’ preference for working on high floors was significantly correlated with their choice of floor height in their future purchase or rental of residence.

Over 60% of residents living above the 16th floor in both Hong Kong and Singapore were satisfied with their current floor level (Yeh and Yuen, 2011). Also most of the residents living in high rises in Singapore (Yuen, 2005) and in Chicago, Tokyo, and Seoul (Lee, 2014) were satisfied. The benefits as reported included view, breeze, privacy, openness, and light. Residents’ responses were influenced by their experience of living in high rises, with those living in Chicago reporting more positive experience than those in Tokyo, and those living in Seoul reporting the least positive experience (e.g., anxiety) (Lee, 2014). Living at height can elicit fears about safety (Yuen, 2005) and concerns about physiological discomfort (Lee, 2014).

PERCEIVED BENEFITS

View

One perceived benefit of occupying the higher floors of tall buildings is an unobstructed view, as indicated in surveys of residents (e.g., Yuen, 2005; Yeh and Yuen, 2011; Lee, 2014) and office workers (Chung and Park, 2006). Several studies in Hong Kong have shown that apartments on higher floors or with nice views are sold at higher prices (e.g., Tse, 2002; Choy et al., 2007; Jim and Chen, 2009; Hui et al., 2012). In Hong Kong, a water view is valued the most (Chan et al., 2009; Jim and Chen, 2009), and a garden view is equally desirable (Hui et al., 2012), but a street or building view decreases the price (Chan et al., 2009). Whether having a mountain view adds value to a property is unclear (Chan et al., 2009; Jim and Chen, 2009) and a sea view that is obstructed by other buildings does not necessarily increase property value (Hui et al., 2012). Having a view is only important from the living room but not important from the kitchen or the bedroom (Lau et al., 2010).

Cleaner Air

Cleaner air is another perceived benefit of occupying the higher floors. In a New York study, Jung et al. (2011) reported that the level of traffic-related airborne pollutants were the lowest in residences above the fifth floor during the non-heating season. In a Hong Kong study, the low air quality had a negative impact on housing prices of units below the 20th floor (Hui et al., 2012). In a Korean study, occupants’ preferences for working on higher floors of two supertall buildings were positively correlated with good air quality (Chung and Park, 2006).

Less Noise

Yet another perceived benefit of living on high floors is less noise. In a Hong Kong study (Brown et al., 2015), road traffic noise exposure was measured at the most exposed external façade of high rises of up to 71 storeys. Even though floor level was not a significant predictor of annoyance or self-reported sleep disturbance, the researchers suggested that residents at higher floor levels may experience fewer noise events than residents at lower floors. In another Hong Kong study (Hui et al., 2012), noise disturbance influenced the housing prices of condominium units below the 20th floor but not units above. In an exceptional study of the time (Cohen et al., 1973), children living on the higher floors of a 32-storey building in New York had better auditory discrimination and reading performance than those living on the lower floors of the same building that were impacted by higher traffic noise.

CONCERNS AND FEARS

Height Anxiety

Height was a concern among 1–2% of the respondents living in tall buildings in Hong Kong and Singapore (Yeh and Yuen, 2011) and was a main reason for their reluctance to live on higher floors (Yeh and Yuen, 2011; Lee, 2014).

In three experiments, Stefanucci and Proffitt (2009) showed that vertical distances were greatly overestimated, and that overestimation was greater when looking down from the top than when looking up from the ground. They also found that overestimation of distances when looking down from atop correlated with reports of trait- and state-level fear of heights.

When at height, most people experience imbalance to some extent. When the eye–object distance is greater than 20 m in a stationary position, the visual system may provide information that conflict with those of the somatosensory and vestibular systems, leading to height imbalance. When an individual perceives a risk of falling, that individual feels a sense of danger (Salassa and Zapala, 2009).

Individuals vary in their psychological reactions to heights, ranging from acrophobia, height intolerant, height tolerant, to height seeking (Salassa and Zapala, 2009). Height intolerance is prevalent in 28% of the Germany population (Huppert et al., 2013), even though only less than 10% of individuals with height intolerance have acrophobia (Menzies and Clarke, 1993). When standing still, individuals who are susceptible to fear of heights cope by freezing their gaze to the horizon, but this behavior may impair their postural balance (Kugler et al., 2014).

Visual height intolerance affects the quality of life of these individuals (Schaffler et al., 2014). To reduce the effect, height-intolerant individuals should avoid gazing at distant moving objects but should include near objects within their peripheral vision (Salassa and Zapala, 2009). In tall buildings, having higher setback of windows might help residents to focus their view on the horizon instead of the ground below (Yeh and Yuen, 2011). Music can significantly reduce subjective anxiety associated with fear of height when riding up an external elevator (Seinfeld et al., 2016).

Wind-Induced Motion

Tall buildings oscillate or resonate in strong winds but building occupants may believe that buildings should remain stationary. When vibrations are perceptible, and if their occurrence is frequent or for a long time, such building motions can cause discomfort or even fear in some occupants. In addition to kinesthetic cues, visual and acoustic cues can trigger occupants’ perception of motion (Burton et al., 2015).

Because of the difficulty in accessing building occupants, few field studies have been conducted (Burton et al., 2015; Lamb and Kwok, 2017). Researchers have used shake tables and purpose-built motion simulators in experiments to measure the effects of varying frequencies, amplitudes and durations on postures, perception of motion, and cognitive task performance. Peak acceleration threshold at 5 mG is perceptible to some occupants but unlikely to cause alarm; at 10 mG, is perceptible to most occupants; and at 35–40 mG, would cause fear and safety concerns as some occupants can lose balance (Burton et al., 2015).

Motion in tall buildings typically does not induce vomiting, but individuals vary in their sensitivity and susceptibility to motion sickness (Burton et al., 2015). Exposure to prolonged low frequency, low-acceleration motion may cause sleepiness, low motivation, difficulty in concentration, and low mood among occupants for up to 12 h after the motion has stopped—the “sopite syndrome” (Lamb and Kwok, 2017). Lamb et al. (2004, as cited in Lamb and Kwok, 2017) compared the well-being and work performance of office workers on the high floors and those near the ground floor of 22 wind-sensitive buildings in New Zealand over months. When building motion was detectable, occupants reported significantly higher rates of nausea, dizziness and feeling of being unwell, distraction, and tiredness. Those who experienced symptoms of the sopite syndrome or motion sickness had a decrease in work performance. Lamb and Kwok’s (Lamb and Kwok, 2017) review of other studies showed that occupants who were affected to be 5%, but other studies have shown a much higher percentage (47–72%) at very tall buildings (170–226 m) during strong winds. There is a clear need to further understand the effects of motion acceleration, frequency, duration of exposure, and wave form on health, work performance, and behavior during wind-induced building motions.

Fire

Being trapped in a fire was the top concern among Hong Kong residents and the fifth concern among Singapore residents (Yeh and Yuen, 2011). Worries about fire were significantly negatively correlated with office workers’ preferences for high floors in the Korean study (Chung and Park, 2006).

Extensive research on fire safety, evacuation, and rescue is being done (e.g., Chow et al., 2013), but research on how occupants perceive the situation, make decisions, and behave before and during a fire is equally important (Boyce and Shields, 2012). A few reviews of studies on evacuation behaviors have been conducted in recent years (e.g., Kobes et al., 2010; Ronchi and Nilsson, 2013). Kobes et al.’s (Kobes et al., 2010) review analyzes how fire characteristics, human characteristics, and building structural characteristics influence survival or response performance during a fire. Ronchi and Nilsson’s (Ronchi and Nilsson, 2013) review discusses how egress components (e.g., stairs), strategies in use (e.g., full evacuation), and types of buildings (office, residential) can influence pre-evacuation times.

Perhaps the most important research that have contributed to our understanding of human behavior in high-rise building evacuations are the studies of the World Trade Centre disasters in 1993 (Fahy and Proulx, 1995) and 2001 (Averill et al., 2012; Galea et al., 2012; Gershon et al., 2012). Based on first-person reports in various media and interviews with survivors, these studies provided data on escape and premovement times and actions, the flow rates in staircases, and the use of elevators (Kobes et al., 2010; Shields, 2012; Fahy, 2013). These studies of evacuees concluded that personal factors (e.g., knowledge and emergency response experience, perception of sensory cues and risk, and mobility), group behavior (e.g., following a leader and crowd density), organizational factors (e.g., emergency preparedness and training), structural factors (e.g., signage and staircase width), and situational factors (e.g., degree of awareness of the events, environmental conditions at the start of and during evacuation, and pre-evacuation activities) had significant effects on initiation and full evacuation times.

Vertical Transportation

Air pressure differential is a concern for high-speed elevator systems in supertall (300 m) and megatall skyscrapers (600 m) (CTBUH). In addition to wind noise and vibration, a quick and drastic change in air pressure as the elevator ascends and descends rapidly can result in physiological discomfort in some people—the “ear-popping” effect. Although elevator speeds can technically be as high as 16.8 m or more per second, current descent speed is kept at 10 m/s for riders’ comfort, unless the cabin is pressurized (Al-Kodmany, 2015).

Elevator breakdown was ranked the second highest concern among high-rise residents in Hong Kong (13%) and Singapore (20%). Residents were anxious about being trapped in the elevator when there was a power failure (Yuen, 2011). Unlike when on the ground, occupants of tall buildings are dependent on elevators for vertical transportation; they feel a total lack of control if and when the elevators break down; there is no personal elevator, or alternative means of transportation yet.

Traveling time in elevators was ranked the eighth concern among residents in both Hong Kong and Singapore (Yeh and Yuen, 2011). Long waiting times for an elevator were significantly negatively correlated with occupants’ preference for working in tall office buildings (Chung and Park, 2006). In supertall buildings, elevators users may have to change elevators two or three times just to reach or leave their homes or offices. To reduce waiting time, destination dispatch systems can be used to improve passenger ridership flow (Al-Kodmany, 2015).

DISCUSSION

This mini-review has included studies of perception of tall buildings and perceived benefits and concerns of living and working in tall buildings. These studies using questionnaire surveys and interviews of occupants have provided some preliminary findings, but their methodologies are weak. The response rates are not reported in most of these studies, and it is unclear how representative the samples are of the population of occupants. One basic question is how many people live and work in tall buildings. The self-selective nature of housing makes the conduct of any experiments with real occupants almost impossible. Lab simulations, computer modeling, and virtual reality are likely the methodologies of choice at the moment. Surveying hotel guests and visitors to observation decks atop tall buildings may also provide data on short-term reactions. Future research needs to use objective measures, larger and representative samples, and a diversity of research methods, and to examine moderating variables (e.g., occupants’ life stage). It would be beneficial to use complementary approaches by comparing responses of occupants from buildings of different heights and those of occupants at different heights within the same building.

Given where in the world tall buildings are growing, this review is limited by its exclusion of non-English publications making it difficult to examine issues from a cultural perspective. Nevertheless, it has demonstrated a clear need for understanding human responses to tall buildings and its surrounding urban habitat; the erection of very tall buildings should not be driven entirely by technological advances. Engineers, behavioral scientists, and design researchers (e.g., Hartkopf and Loftness, 1999; Veitch, 2008; Vischer, 2008; Lamb and Kwok, 2017) recognize that buildings should be designed for occupant comfort, work performance, and well-being. There is a great potential for contributions from various fields of social and behavioral sciences. How do prospective occupants perceive risks associated with occupying these buildings? Do occupants of tall residential buildings differ from occupants of commercial or mix-use buildings in their perception and behaviors? Are residents more satisfied in a stand-alone tall building with lots of open space than are residents in a tower block complex? I would encourage you to seek answers, alone and in collaboration with practitioners and researchers from various disciplines. Tall buildings must be designed well and be integrated into cities to ensure livability for occupants (Ali and Aksamija, 2008; Al-Kodmany, 2012).

AUTHOR CONTRIBUTIONS

CN contributed to this article in entirety.

REFERENCES

Ali, M., and Aksamija, A. (2008). Toward a better urban life: integration of cities and tall buildings. Invited Keynote Paper Presented at the 4th Architectural Conference on Tall Buildings, Amman, Jordan. Available at: http://www.ctbuh.org

Al-Kodmany, K. (2012). Guidelines for tall buildings development. Int. J. High Rise Build. 1, 255–269.

Al-Kodmany, K. (2015). Tall buildings and elevators: a review of recent technological advances. Buildings 5, 1070–1104. doi:10.3390/buildings5031070

Averill, J. D., Mileti, D., Peacock, R., Kuligowski, E., Groner, N., Proulx, G., et al. (2012). Federal investigation of the evacuation of the World Trade Center on September 11, 2001. Fire Mater. 36, 472–480. doi:10.1002/fam.2162

Boyce, K., and Shields, J. (eds) (2012). Special issue on human behaviour in fire. Fire Mater. 36, 325–525.

Brown, A. L., Lam, K. C., and van Kamp, I. (2015). Quantification of the exposure and effects of road traffic noise in a dense Asian city: a comparison with western cities. Environ. Health 14, 22. doi:10.1186/s12940-015-0009-8

Burton, M. D., Kwok, K. C. S., and Abdelrazaq, A. (2015). Wind-induced motion of tall buildings: designing for occupant comfort. Int. J. High Rise Build. 4, 1–8.

Chan, E., Yiu, C. Y., Baldwin, A., and Lee, G. (2009). Value of buildings with design features for healthy living: a contingent valuation approach. Facilities 27, 229–249. doi:10.1108/02632770910944952

Chow, W.-K., Wood, A., and Li, J. (2013). Reduction in evacuation time for tall buildings through the use of skybridges. J. Archit. Plann. Res. 30, 146–166.

Choy, L. H. T., Mark, S. W. K., and Ho, W. K. O. (2007). Modelling Hong Kong real estate prices. J. Hous. Built Environ. 22, 359–368. doi:10.1007/s10901-007-9089-2

Chung, M., and Park, Y.-K. (2006). Experience in super-high-rise office and expected housing decision: the factors affecting in favor of working and living high. Paper Presented at the ENHR Conference “Housing in an Expanding Europe: Theory, Policy, Participation and Implementation”, Ljubljana, Slovenia.

Cohen, S., Glass, D. C., and Singer, J. E. (1973). Apartment noise, auditory discrimination, and reading ability in children. J. Exp. Psychol. 9, 407–422.

Conway, J., and Adam, B. (1977). The social effects of living off the ground. Habitat Int. J. 2, 595–614. doi:10.1016/0197-3975(77)90032-7

Costello, L. (2005). From prisons to penthouses: the changing images of high-rise living in Melbourne. Hous. Stud. 20, 49–62. doi:10.1080/0267303042000308723

Fahy, R. F. (2013). Overview of major studies on the evacuation of World Trade Center buildings 1 and 2 on 9/11. Fire Technol. 49, 643–655. doi:10.1007/s10694-012-0290-9

Fahy, R. F., and Proulx, G. (1995). Collective common sense: a study of human behavior during the World Trade Center evacuation. Natl. Fire Prot. Assoc. J. 89, 59–67.

Galea, E. R., Hulse, L., Day, R., Siddiqui, A., and Sharp, G. (2012). The UK WTC 9/11 evacuation study: an overview of findings derived from first-hand interview data and computer modelling. Fire Mater. 36, 501–521. doi:10.1002/fam.1070

Gershon, R. R. M., Magda, L. A., Riley, H. E. M., and Sherman, M. F. (2012). The World Trade Center evacuation study: factors associated with initiation and length of time for evacuation. Fire Mater. 36, 481–500. doi:10.1002/fam.1080

Gifford, R. (2007). The consequences of living in high-rise buildings. Archit. Sci. Rev. 50, 2–17. doi:10.3763/asre.2007.5002

Gillis, A. R. (1977). High-rise housing and psychological strain. J. Health Soc. Behav. 18, 418–431. doi:10.2307/2955349

Hartkopf, V., and Loftness, V. (1999). Global relevance of total building performance. Autom. Constr. 8, 377–393. doi:10.1016/S0926-5805(98)00085-5

Hui, E. C. M., Zhong, J. W., and Yu, K. H. (2012). The impact of landscape views and storey levels on property prices. Landsc. Urban Plan. 105, 86–93. doi:10.1016/j.landurbplan.2011.12.002

Huppert, D., Grill, E., and Brandt, T. (2013). Down on heights? One in three has visual height intolerance. J. Neurol. 260, 597–604. doi:10.1007/s00415-012-6685-1

Jim, C. Y., and Chen, W. Y. (2009). Value of scenic views: hedonic assessment of private housing in Hong Kong. Landsc. Urban Plan. 91, 226–234. doi:10.1016/j.landurbplan.2009.01.009

Jung, K. H., Bernabé, K., Moors, K., Yan, B., Chillrud, S. N., Whyatt, R., et al. (2011). Effects of floor level and building type on residential levels of outdoor and indoor polycyclic aromatic hydrocarbons, black carbon, and particulate matter in New York City. Atmosphere 2, 96–109. doi:10.3390/atmos2020096

Kobes, M., Helsloot, I., de Vries, B., and Post, J. G. (2010). Building safety and human behaviour in fire: a literature review. Fire Saf. J. 45, 1–11. doi:10.1016/j.firesaf.2009.08.005

Kugler, C., Huppert, D., Schneider, E., and Brandt, T. (2014). Fear of heights freezes gaze to the horizon. J. Vestib. Res. 24, 433–441. doi:10.3233/VES-140529

Lamb, S., and Kwok, R. C. (2017). Sopite syndrome in wind-excited buildings: productivity and wellbeing impacts. Build. Res. Inf. 3, 347–358. doi:10.1080/09613218.2016.1190140

Langlois, P. (2012). Meaning, Media and Dwellings: The Public Image of the High-Rise Toronto Condo. Doctoral dissertation, Department of Geography, University of Toronto, Canada.

Lau, S. S.-Y., Gou, Z., and Li, F.-M. (2010). Users’ perceptions of domestic windows in Hong Kong: challenging daylighting-based design regulations. J. Build. Appraisal 6, 81–93. doi:10.1057/jba.2010.12

Lee, H. (2014). Psychological characteristics of high-rise residents. Int. J. Sustainable Build. Technol. Urban Dev. 5, 10–20. doi:10.1080/2093761X.2014.876905

Menzies, R. G., and Clarke, J. C. (1993). The etiology of fear of heights and its relationship to severity and individual response patterns. Behav. Res. Ther. 31, 355–365. doi:10.1016/0005-7967(93)90093-A

Oldfield, P., Trabucco, D., and Wood, A. (eds) (2014). Roadmap on the Future Research Needs of Tall Buildings. Chicago, IL: Council on Tall Buildings and Urban Habitat. Available at: www.ctbuh.org/roadmap

Panczak, R., Galobardes, B., Spoerri, A., Zwahlen, M., and Egger, M. (2013). High life in the sky? Mortality by floor of residence in Switzerland. Eur. J. Epidemiol. 28, 453–462. doi:10.1007/s10654-013-9809-8

Ronchi, E., and Nilsson, D. (2013). Fire evacuation in high-rise buildings: a review of human behaviour and modelling research. Fire Sci. Rev. 2, 1–21. doi:10.1186/2193-0414-2-7

Salassa, J. R., and Zapala, D. A. (2009). Love and fear of heights: the pathophysiology and psychology of height imbalance. Wilderness Environ. Med. 20, 378–382. doi:10.1580/1080-6032-020.004.0378

Schaffler, F., Muller, M., Huppert, D., Brandt, T., Tiffe, T., and Grill, E. (2014). Consequences of visual height intolerance for quality of life: a qualitative study. Qual. Life Res. 23, 697–707. doi:10.1007/s11136-013-0506-6

Seinfeld, S., Bergstrom, I., Pomes, A., Arroyo-Palacios, J., Vico, F., Slater, M., et al. (2016). Influence of music on anxiety induced by fear of heights in virtual reality. Front. Psychol. 6:1969. doi:10.3389/fpsyg.2015.01969

Shields, J. (2012). WTC 9/11 twin towers research studies open panel discussion synopsis. Fire Mater. 36, 522–525. doi:10.1002/fam.2157

Sorqvist, P. (2016). Grand challenges in environmental psychology. Front. Psychol. 7:583. doi:10.3389/fpsyg.2016.00583

Stefanucci, J. K., and Proffitt, D. R. (2009). The roles of altitude and fear in the perception of height. J. Exp. Psychol. Hum. Percept. Perform. 35, 424–438. doi:10.1037/a0013894

Tse, R. Y. C. (2002). Estimating neighbourhood effects in house prices: towards a new hedonic model approach. Urban Stud. 39, 1165–1180. doi:10.1080/00420980220135545

Veitch, J. A. (2008). Investigating and influencing how buildings affect health: interdisciplinary endeavours. Can. Psychol. 49, 281–288. doi:10.1037/a0013467

Vischer, J. C. (2008). Towards a user-centred theory of the built environment. Build. Res. Inf. 36, 231–240. doi:10.1080/0961321080193

Yeh, A. G. O., and Yuen, B. (2011). “Tall building living in high density cities: a comparison of Hong Kong and Singapore,” in High-Rise Building Living in Asian Cities, eds B. K. P. Yuen, and A. G. O. Yeh (London: Springer), 9–23.

Yuen, B. (2005). Romancing the high-rise in Singapore. Cities 22, 3–13. doi:10.1016/j.cities.2004.10.002

Yuen, B. (2011). “Liveability of tall residential buildings,” in High-Rise Building Living in Asian Cities, eds B. K. P. Yuen, and A. G. O. Yeh (London: Springer), 129–147.

Conflict of Interest Statement: The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2017 Ng. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) or licensor are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



1Council on Tall Buildings and Urban Habitat (CTBUH) at www.ctbuh.org.

OPS/images/fbuil-03-00070-t001b.jpg
A | Ca—

Reterence

Gershon ot a1, 2012)
(Conro fox Disonse
Contot nd Cotmbsa
Urversty)

¥ o Storeysicity

110 storeys: Wors
“Tado Contor i Now

Resaarch design/sample

1,444 vacues respondents
10 questonnare survey, 56 1
semstrocturod nonvows.
andfocus groups.

Major indings

el organzatonsl, and sictural factors encec e fo sar and o
compets sacuaton

Thoso who dolayed thei vacuation e included odor vacuoes, Wi sty
or medica condon, secuty o emrgency respondes,flowers. Ao
blocked exis. Lack ofemergency preparecnes o ranng a the

workpiace.

et @012)

Up 1030 stoms:
Hong Kang

2375 tansactons

Buyers were wilng 10 pay mor fora widr 568 view garden i was st
dostatio. Prodmiy 1o man avenuo o strost was negatvey 1o o prico
Low a qually and e dtsbance or condominums.cose o e seets

1 a nogatihe mpact on hausig prices of s bolow e 20 oo bt ot
athigh oor s

et Gren 2008)

hng etk 2011)

Lau et 2010)

Loo 2014

Too 20021

Yot ond Yuen 2011)

Upto71 stomys:
Hong Kong

32 storeys: New York

20-40 soreys:Hong
Kong

Cnioago 49-63
storoys;Tokyo 34-39
sty Soout

0 sioeys)

Up 1020 storeys:
Hong Kong

3444 storeys i Hong
Kong: 12-30 soeys
i Sogapore

1,474 vansectons

333 young chicren

173 espondents o suvey

116 Cricago esdents ang

111 Tokyo rescents on >30

00128 Socudresidrds on
>20n foor

1,000 vansacton

961 resicents n Hong Kong:
218 rsdots i Sngapore

Fioorleve was postvey et 1o apariment prce. Pric vas Pighest for access
10 saa viw, folowed by mountain view, buldng vow, and st vow as th ast
desratie

Lower lvels of biack carbon concentaton defeced at 61 o o b0ve han i
Iower foors curing the nor heating season, boh indoors and outdoors

View rom g ro0m was kmporant, bt ot o klchen o beckoom

‘Sooul reidunts profeod mcrange foors but meve respondents i Chicage and
Tokyo waned top fors

Most resdants were quite satisiod with the openness, goad view, and gt
Rescent'resp0nses were iuencad by the experence of ing i high-ise
uikings, wi hose hing n Cicago reprtng mare postie experence than
hoss I Tokyo, and those I n Secul eporing helast posie oxperences;
Tokyo and Seced resdents beng o auiows about g hgh han

Cncago resdents

Fiooreve was postvey ot 1o ransactn pric.

Buking heght perceved 1o be “tal buldng” and very tal buldng" was higher

i Hong Kong 1an n Sngapare b hat peroeved o bo "ot tal buidng”
was the same

Hong Kong resconts prfero  ighor oo el han Sngaporsresidets (mean
0129vs.21 storeys)

Amigherpercentage of Hong Kong esicens than Sngaporeresdens were wilng
1ole above 31st oo 37 vs. 13%).Of he 11% who were wilng 0 e above
461 or, 78% wers ey ing 3bove 40t el camparod it oy 50% of
hosa iving boow 201 foor

(Over 60% ing b 161 or 1 bcth Hag Kong and Singapers eported
Satiscton wi e floc e hey wera v on: onylessthan 15% of those 1
Hong Kong consideed e floo they re g on 0,60 100 igh. By contas, 62%
o1 hoso Wing beow he 6 for i Hong Kong and 45% of those n Segapere
considerd the foor vel 9 b 100 ow

B6ng apped na e was e ighest ranking concem among Hong Kong
esidents 263) nd 5 arking concem among Sigapore esents %)
Elvator brakdown was the socond highes arkig conoan among fespondents
i bath Hong Kong (13.3%) and Sgapere 20.0%)

Traveing imo i f vas ranked o 81 concorm

Yoen 12005)

Yoen 2011)

30 storeys: Sngapore

48 residats i publc

348 rosidrts i publc

Most rosidan were satisied. Tha bonets roportod were i, beeze, and priacy
on igherfoors

Rescents were o about sfety and i parti,heght photia safety of
chicren and the ey, and it reakown

Tho majrty (86%)refeed 0 v on the G200 floor





OPS/images/cover.jpg
frontiers
in Built Environment

Living and Working in Tall
Buildings: Satisfaction and
Perceived Benefits and Concerns
of Occupants





OPS/images/fbuil-03-00070-g001.jpg
Perception of Tallness

= Not Tall
number of 30

storeys. -Tall

= Very Tall
20

10

HongKong  Singapore





OPS/images/fbuil-03-00070-t001a.jpg
Reference

# of Storeys/city

Research design/sample

Maior findings

Averil et al. (2012)
(National Insttute

110 storeys; Workd
Trade Center in New
York

Telephone interviews with
803 evacuees; 225 face-
toface interviews; 6 focus
groups

Covered technical aspects of fre protection, emergency traning and preparedness,
occupants' experences immediately afterthe attack, during the time between iniial
awareness and evacuation, and evacuation, and demographic information

On average, ocoupants began their evacuation within 6 min (much faster than after
1993 bombing), but there was great variation. The siow average speed (0.2 ms)

in stairwells was due to crowding and obstacies i stainwels, evacuees’ physical
condtions, and emergency responders counterfiow

Brown et al. (2015)

71 storeys; Hong
Kong

Random sampe of
households; 10,077
interviews with indiiduais;
city-wide measurements of
road traffic noise exposure at

Floor level (0-15, 16-35, 36-71 storeys) was not a significant prediotor of
‘annoyance (highly annoyed or not) or self-reported sleep disturbance (yes or no)
But residents at higher floor level may experience fewer noise events than at lower
floors.

the most exposed external
fagade
Chan et al. (2009) 26-30 storeys; Hong 250 residents Wiling to pay the most for a mecium height unit (181h-28th floor. Sea view raised
Kong price; mountain, street, and bulding views decreased price
Choy et al. (2007) Up to 34 storeys 749 transactions, Price increased with floor evel but at a decreasing rate. Sea view and garden view
were posiiively related with price
Chung and Park (2006) 3743 storeys; Seoul, 150 office workers working  Only 24% of respondents wanted to work in these buings. I no choice given,
Korea at orabove 30th floor of 2 would prefer 30th flooror higher
supertal buiings Most respondents (63%) were i favor of medium floor levels (Bth-15th floor) when
purchasing or renting dweling
Preference for high offios floor level was significantly correlated with choice of floor
heightin future purchase ( = 0.4) or rental = 0.38) of residence
Preference for working in super-high-rise office buiding was significantly positively
correlated with air quality
Preference for high floors was significantly negatively correlated with wories
about fre
Long waiting time for elevator was significantly negatively correlated with
preference for working in these buidings
Cohen et al. (1973) 32 storeys: New York 54 elementary school Children who ived on the lower floors impacted by higher traffic noise had lower
chidren auditory discrimination and reading scores than those who lived on higher foors of
the same buiding
Fahy and Proulx (1995)  110'storeys; Word 406 respondents to Deays in evacuation time (several minutes to 3 h) were atiributed to ambiguous
Trade Centerin New ~ questionnaira survey cues, lack of information and instructions, smoke, lack of ights, and crowdedness

Galea et al. (2012)
(Project HEED: http://
fseg2.re.ac.u/HEED)

York

110 storeys; Workd
Trade Center in New
York

Face-to-face and telephone
roe-flow narrative and.
semi-structured interviews
with 271 evacuees

in stairwells

Developed an interactive, onine database and computer modeling analysis
Examined n detal occupant experiences in reation to premovement daiays,
response times, rsk perception, and stair ravel speeds

Slow travel speed in stairwells—likely due 10 crowd density, fatigue, and group
dynamics
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