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Abstract 

Increase in urban population is resulting in increased population densities through high-rise residential buildings. High-rise 
residential buildings have some unique aspects. The purpose of the study reported in this paper is to assess the role high-rise 
related aspects can play in sustainable development. The research adopted a two-step approach. First, on the basis of a detailed 
review of the literature published on high-rise buildings, the aspects unique to high-rise buildings are identified and shortlisted 
through brainstorming sessions. The aspects are then allocated to some basic properties of sustainable systems obtained from 
published work. Second, through another explorative brainstorming on high-rise residential building aspects, a cause-effect 
relation among various building aspects and related issues is developed using a system dynamics modelling. This study used 
about 54 building aspects majorly found in high-rises. The findings show that the aspects affect sustainability in both the positive 
and negative ways. Linking the various building aspects together has also resulted in a cause-effect diagram visually explaining 
how constructing high-rise for a residential purpose can pose a fairly complex problem in terms of sustainable development.  The 
findings show that most of the high-rise related aspects positively affect the effectiveness property of both the building and 
natural systems while also creating a detrimental effect on the psychological needs of humans. The qualitative assessment 
undertaken within this study for understanding the role of high-rise residential buildings in sustainability can lead to further 
research exploration in the subject area and can increase the understanding of high-rise complexity, consequently leading to well 
informed sustainable approaches.  
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1. Introduction 

An increased migration to urban centres is critically affecting the planet. There is an ever increasing need of 
growth as well as increased density in urban centres. With land becoming scarce and expensive, particularly in big 
cities, developers and builders have no alternative but to build up and consequently high-rise buildings are 
beginning to appear in large numbers [1]. For instance over recent decades, in Australia the number of people living 
in high-rise housing has increased at a faster rate when compared with the total population of the country. Within the 
high density sector, the number of people living in high-rise units rose from approximately 129,000 in 1981 to 
around 334,000 in 2001, representing an increase from roughly 1% to 2% of people living in private dwellings [2]. 
This trend is also globally visible in form of high development rate of tall buildings. With the global population in 
1990 being 5290 M (millions), there were 146 global tall buildings (200m+). In 2000 and 2011 as the population 
increased from 6115 M to 6908 M, the number of global tall buildings more than doubled from 258 to 602 [3].  

High-rise buildings are often related with high resource consumption needing building materials in large amounts 
during construction, significant amounts of energy for building operations and also result in huge waste amounts 
upon getting demolished by the end of their life cycle. Being highly reliant on building systems (i.e. HVAC and 
vertical transportation systems), above 75% of energy consumption in high-rise buildings is given out to HVAC [4, 
5]. Along with the studies relating high-rises with resource consumption, there are also number of studies that relate 
high-rises with different social values. Gifford [6] provided a review summarizing results of the research performed 
on the influences of high-rise buildings on children, residents' experiences of the building, social behaviour, 
satisfaction, crime and fear of crime, preferences, mental health as well as suicide. The literature explored by him 
suggests that for most people high-rises are less satisfactory than other housing forms, the social relations are 
impersonal there, that such buildings are not optimal for children, crime and fear of crime are greater there and 
helping behaviour is less than in other housing forms. 

However, the prevailing understanding that tall buildings are less sustainable as compared to their shorter less 
resource-intensive counterparts because of their height might be overstated. This might be the case when tall 
buildings are considered in isolation, but there hardly exists the data to verify this assumption in a holistic context. 
Such an insight significantly ignores plenty of factors that might have a positive effect on sustainability [7]. Along 
with the challenges of achieving sustainability in tall building (i.e. their inherent energy requirements for vertical 
transportation, communication, heating and cooling), they also offer some advantages over low-rise buildings that 
typically use more valuable land area than vertical high-rise towers. Benefits of concentrating people and services 
into a vertical city becomes evident upon comparing land use and energy requirements of a high-rise building to that 
of a small city [8]. For instance, it is observed that with population and income held constant, spatial distribution of 
population acts as an important determinant of greenhouse gas production. There would be a lower production of 
household greenhouse gas in case urban population lives at higher population density levels closer to city centres [9]. 

There are several aspects that set high-rise structures apart from mid-rise and low-rise. The aspects that result in 
this distinction are primarily determined by ways high-rise affects people, profit and planet as well as how society, 
economy and environment interacts with high-rise. When it comes to sustainability and sustainable development, 
issues related with high-rises play both the positive and negative role. While some of the issues are real and are 
commonly observable the others are possibilities which are currently limited to experimental use or which yet need 
to be incorporated in regular building construction and operation practice. To inform the sustainable design of high-
rise residential buildings while considering such buildings as an intrinsic part of sustainable built environment, it is 
imperative to have a thorough understanding of how verticality affects the high-rise residential building itself as well 
as the other related systems.  

The overall goal of the paper is to quantitatively analyse and relate high-rise residential building issues 
(comprised of benefits delivered, potential benefits as well as the negative influence such buildings typically carry) 
with themselves and with sustainability orientors while considering such building type as a system and not just that, 
a complex system. The specific objectives are: 

 
 To identify and consolidate high-rise related issues which have been presented in published works.  
 To quantitatively assess the importance these issues have for the sustainability of the building itself, to city and 

the sub-systems of city. 
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