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Abstract. Due to the escalating concerns over climate change and environmental degradation, the 

adoption of green architecture principles in high-rise buildings has become imperative. This study examined 

existing literature on green architecture with a view to determine prospects, challenges and solutions of 

implementing green architecture features within the context of skyscrapers to achieve sustainability. The 

study is a review paper that relied on secondary sources to gather data from 43 articles. The data were 

content analysed using thematic approach and the findings descriptively presented in themes, with the aid 

of figures and tables. The findings underscored the potential of green architecture to address pressing 

concerns related to climate change and environmental degradation. The review revealed that incorporating 

green architecture principles in high-rise buildings offers significant potential for reducing energy 

consumption, minimizing environmental impact, and enhancing occupant’s well-being. However, 

conflicting priorities, operational inefficiencies, and the potential pitfalls of green building initiatives pose 

significant hurdles to implementing green architecture strategies in high-rise buildings. Also, the scale and 

complexity of skyscrapers which demand innovative solutions and careful considerations that are not 

oftentimes fully envisaged in the planning and design stages, is also a challenge. The study suggests 

fostering communication among stakeholders and advocates for widespread adoption of green building 

practices towards enhancing sustainability in the development of high-rise buildings. 

 
Keywords: Green Architecture, Green Buildings, High-rise Buildings, Sustainability, Climate Change. 

 

 

 

 
1. Introduction 

 
The integration of green architecture concept within high-rise buildings has garnered 

considerable attention [1]. Rapid urbanization presents cities with multifaceted challenges, 

including environmental degradation, resource scarcity, and declining social welfare [2]. Hence, 

the incorporation of green architecture and sustainability in high-rise buildings has emerged as 

a crucial approach to tackling these issues, concurrently fostering the welfare of urban residents 

and sustaining economic advancement [3]. Sustainability, green architecture and the 

construction of high-rise buildings, have become important architectural criteria in this age and 

time. This trend is driven by growing concerns regarding global population growth and the 

consequent depletion of natural resources. Architects are now engaged in a race to develop the 

most sustainable buildings, with a particular focus on constructing environmentally friendly 

skyscrapers. This endeavour, often referred to as "the green meets the blue," highlights the 

integration of sustainable design principles, innovative materials, and advanced technologies 

https://creativecommons.org/licenses/by/4.0/
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into high-rise building designs. Green building principles emphasize resource-efficient 

strategies for high-rise building construction, aiming to create structures that are not only 

environmentally responsible but also economically viable in the long term. Consequently, 

energy conservation plays a pivotal role in shaping various aspects of high-rise buildings design, 

including form, facade systems, glazing, and internal features such as atriums [4; 5]. 

In the context of evaluating green architecture and sustainability in high-rise buildings, the 

concept of green buildings emerges as a pivotal endeavour aimed at mitigating adverse 

environmental impacts while simultaneously enhancing positive outcomes across the building's 

lifespan. Although definitions and rating systems for green buildings vary globally, they 

generally encompass activities that include planning, design, construction, and operation, all 

guided by fundamental principles such as efficient energy, water, material usage, improvement 

of indoor environmental quality, and reduction of negative environmental impacts. Notably, the 

concept of green building encompasses both sustainability and high performance, emphasizing 

that energy efficiency should not compromise indoor environmental quality or comfort levels. 

This holistic approach underscores the importance of integrating green architecture principles 

into high-rise building design, ensuring that sustainability considerations are balanced with 

optimal performance throughout the building's lifecycle [6; 7; 8]. 

Sustainable design embodies a deliberate commitment to environmental stewardship, 

characterized by the utilization of energy-efficient materials and systems, as well as adaptable 

and regenerative approaches [9]. The reliance on non-renewable energy sources stands as just 

one among various concerns, contributing to contemporary environmental challenges. Central 

to sustainability is the preservation of ecological balance, extending beyond the natural 

environment to encompass the built environment, particularly the vicinity surrounding large 

structures [10]. Residents' awareness should encompass indoor air quality, alongside 

considerations of material toxicity inherent in building components, systems, and furnishings. 

This holistic approach emphasizes the significance of adopting performance-oriented strategies 

in tall building design, ensuring environmental consciousness and occupant well-being are 

integral considerations throughout the building's lifecycle [11]. 

The intricacies of green building are essential for its effective implementation. The evaluation 

of costs, financial savings, and resource conservation over the building's lifespan is crucial for 

comprehending the benefits of green building delivery, which seeks to foster a more sustainable 

future by minimizing the utilization of finite building materials and natural resources [12]. The 

built environment, that includes homes, workplaces, and recreational spaces, often exert 

negative environmental impacts and pose health risks despite serving as shelters from natural 

elements. In response to these concerns, the field of green building, also known as sustainable 

building, has gained prominence as awareness grows regarding the detrimental effects of 

conventional construction practices on the environment [13]. 

Despite efforts by various studies to address the impacts and challenges of green architecture 

and sustainability in high-rise buildings [9; 14; 15; 16; 17], there exists a significant gap in the 

in-depth understanding of this concept. While the importance of green architecture and 

sustainability is acknowledged, there remains a need to holistically elucidate the complexities 

and nuances of these principles within the context of high-rise buildings. 
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It is on this note this study examined existing literature on green architecture with a view to 

determine prospects, challenges and solutions of implementing green architecture features 

within the context of skyscrapers to achieve sustainability. The study evaluated the feasibility 

and efficacy of green architecture principles in promoting sustainability within the context of 

high-rise buildings with a view to provide insight on the prospects, challenges and feasible 

solutions. 

The scope of the research is restricted to issues relating to green architecture and sustainability 

within the context of high-rise buildings. This covers examining the prospects, challenges, and 

feasible solutions associated with integrating green architecture principles into the development 

of high-rise structures. The study covered various aspects that include energy efficiency, 

environmental impact reduction and occupant well-being, in addition to the feasibility and 

efficacy of green building practices in promoting sustainability within the development of 

skyscrapers. The study also covered barriers to the adoption of green architecture and suggested 

strategies for overcoming them. 

The study holds significant importance in highlighting specific areas in the body of knowledge 

on green architecture and sustainability, particularly within the domain of high-rise building 

construction. It provides valuable insights into the feasibility and efficacy of green building 

practices in promoting sustainability within high-rise building, thereby informing future design, 

construction, and policy decisions. In addition, the study aligns with three sustainable 

development goals (SDG). They include: SDG 7 that promotes the use of affordable and clean 

energy, SDG 11 that advances the development of resilient, safe, inclusive and sustainable cities 

and communities and SDG 12 that encourages responsible consumption and production. 

 

2. Material and Methods 

This article centers on the study of the application of green architecture in achieving 

sustainability in high-rise buildings, highlighting its prospects, challenges and solutions. The 

paper adopted a systematic literature review approach to conduct. According to Price, [18], 

conducting a systematic literature review aids in the identification, selection, and critical 

evaluation of research to address well-defined inquiries. This process necessitates adhering to a 

predetermined protocol or plan with explicitly stated criteria prior to conducting the review, as 

exemplified in the aim of this study. Previous studies such as that of [19] and [20] employed a 

similar methodology. 

 

A six step process was used in conducting the review process as follows: identifying the research 

problem; formulating the research objective; selecting relevant literature in the area of focus; 

extracting and analysing data from the chosen literature; presenting the data extracted from 

literature; and interpreting the findings. The reviewed articles were sourced from searches 

carried out on three prominent online databases for research and academic literature: Science 

Direct, Scopus and Google Scholar. These databases were used due to their extensive collection 

of peer-reviewed research materials. In the course of the search process, specific keywords were 

employed to search for relevant articles. They include: green architecture, green buildings, high- 

rise buildings, sustainability and climate change. 
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In the process of selecting articles for the review, inclusion and exclusion criteria were 

established. The first inclusion criterion was that only materials focusing on green architecture 

and sustainability were considered. These articles were discerned by first analysing their 

abstracts. Subsequently, the final selection was made by pinpointing articles directly addressing 

green architecture and sustainability issues in high-rise buildings. The timeline of the articles 

was also taken into account. This was streamlined to articles published between 2018 and 2024 

to provide recent information on the subject and allow the study to be situated within current 

knowledge in the field. Ultimately, 43 articles published between 2018 and 2024, deemed 

directly pertinent to the study's investigation scope, were chosen and reviewed. 
 

Thematic textual analysis was employed to analyse and synthesize the data. The data was coded, 

after which pertinent themes that align with the study's target were identified and reviewed. The 

findings were afterwards presented descriptively with the aid of a table to provide clarity and 

enhance comprehension. 

 

3. Results and Discussion 

3.1 Overview of High-Rise Buildings 

The classification of high-rise buildings varies significantly depending on contextual factors and 

regulatory standards. While traditional metrics such as the number of floors or storey height may 

offer a basis for classification, the defining characteristic often lies in the structural dynamics 

and visual impact of the building within its surroundings [21; 22]. According to the Council on 

High-rise Buildings and Urban Habitat (CTBUH), a structure qualifies as a high-rise if its height 

significantly exceeds that of neighbouring buildings or if its proportions create the perception of 

vertical prominence. 

Various municipalities, regulatory agencies, and standards organizations develop their own 

definitions and guidelines for high-rise buildings, reflecting local context and urban planning 

considerations. For instance, Milton's High-rise Building Guidelines set criteria based on height 

relative to street right-of-way, with structures exceeding certain thresholds considered high-rise 

[14]. In Russia, high-rise buildings are defined as those exceeding 75 meters in height [23]. 

However, disparities in classification exist, with some regions lacking standardized definitions. 

In Nigeria, for example, while the National Building Code does not provide specific guidelines 

for high-rise structures, the Lagos State Urban and Regional Planning Development Law defines 

high-rise buildings as those with more than five storeys or exceeding 12 meters in height. From 

a structural engineering perspective, a building may be classified as high-rise when lateral 

pressures begin to significantly influence its behaviour and stability [24]. 

Overall, the classification of high-rise buildings involves a nuanced consideration of various 

factors, including height, proportionality, and regulatory frameworks, highlighting the complex 

nature of defining these structures within the context of sustainable urban development and 

green architecture initiatives. 
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    3.2 A Framework of Green Architecture and Sustainability in High-Rise Buildings 
 

Green architecture and sustainability principles are increasingly gaining traction in the design 

and construction of high-rise buildings [21]. With the growing awareness of environmental 

issues and the need for sustainable urban development. Incorporating green features into highrise 

structures has become a priority for architects, developers, and policymakers alike. One of the 

fundamental aspects of green architecture in high-rise buildings is the selection of ecofriendly 

building materials [25]. Materials such as recycled steel, sustainably harvested wood, and low- 

impact concrete can help reduce the environmental footprint of high-rise construction projects 

[26]. Additionally, incorporating energy-efficient design strategies, such as passive solar heating 

and natural ventilation, can significantly reduce energy consumption and greenhouse gas 

emissions [27]. 

Figure 1 indicates the different major elements of green buildings. 
 

Figure 1: Major Elements of Green Building Design Source: 

[28]. 
 

Sustainability in high-rise buildings extends beyond environmental considerations to include 

social and economic factors as well. For example, designing high-rise developments with 

amenities that promote community engagement and social interaction can enhance the quality 

of life for residents [28]. Also, implementing green building practices can lead to long-term cost 

savings for building owners and occupants by reducing energy bills and maintenance costs [29]. 

Achieving sustainability in high-rise buildings requires a comprehensive approach that considers 

the entire lifecycle of the structure. This includes not only the design and construction phases 

but also the operation and maintenance of the building over time [30]. By integrating sustainable 

design principles into every aspect of the building process, from site selection to material 

sourcing to waste management, architects and developers can create high-rise buildings that are 

truly environmentally responsible. 

Green architecture and sustainability principles play a crucial role in shaping the future of 

highrise building construction. By prioritizing eco-friendly materials, energy-efficient design 

strategies, and socially responsible development practices, architects and developers can create 
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high-rise buildings that not only meet the needs of today's occupants but also contribute to a 

more sustainable and resilient urban environment for future generations. 
 

   3.3 Sustainability as a Conceptual Framework 
Sustainability emerges as a pivotal theme shaping architectural and urban development 

trajectories. The concept of sustainability serves as a guiding principle, informing policies, 

planning initiatives, and grant allocations within the field [31; 32]. This commitment to 

sustainability is underscored by global initiatives such as the United Nations (UN) adoption of 

the 2030 Agenda for Sustainable Development, which includes Goal Number 11 that focuses on 

creating sustainable cities and communities. 

The UN World Urban Forum (WUF), a leading platform for discussions on urban development, 

consistently emphasises sustainability across its agendas, reflecting a broader commitment to 

Sustainable Development Goals (SDGs) since its inception in 2002. Similarly, the UN 

Conference on Housing and Sustainable Urban Development (Habitat III) adopted the New 

Urban Agenda in 2016, emphasizing sustainability as a core tenet [33; 31]. 

Beyond the UN, influential organizations like the World Bank, the Global Environment Facility 

(GEF), Local Government for Sustainability (ICLEI), and Global Platform for Sustainable Cities 

(GPSC) are actively involved in supporting local and global sustainability projects and 

initiatives. Their collective efforts underscore the importance of sustainability in addressing 

contemporary urban challenges and advancing the agenda for environmentally responsible and 

resilient urban development. 
 

   3.4 Sustainability in High-Rise Buildings 
Sustainability is a multifaceted concept characterized by the harmonious integration of 

economic, environmental, and social considerations. Despite varied interpretations, the 

fundamental principles of sustainability remain consistent, emphasizing the equilibrium between 

these dimensions to enhance the quality of life for present and future generations [34]. Building 

upon this foundation, [28] further elucidate sustainability as a concept that minimizes pollution 

while fostering positive contributions to local communities. 

These encompass decisions regarding material selection, building orientation, and the 

exploration of renewable energy sources such as solar power [27]. The adoption of sustainable 

design practices in high-rise building construction yields numerous benefits for diverse 

stakeholders, including users, developers, owners, and the wider public. These advantages 

extend beyond environmental stewardship to encompass significant reductions in greenhouse 

gas emissions and energy consumption. Thus, integrating sustainability into the design and 

construction of high-rise buildings not only promotes environmental preservation but also 

facilitates economic prosperity and societal well-being [29]. 
 

   3.5 Green Architecture Concept 
Green architecture, also known as green design, embodies an ethos of environmental 

responsibility and human well-being. Architects and designers committed to the "green" 

approach prioritize the protection of air, water, and land by selecting eco-friendly building 

materials and construction techniques [26]. Green architecture encompasses a comprehensive 
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understanding of environmentally friendly design principles across all classifications, with 

broad consensus on its essential components [35]. This may include features such as efficient 

ventilation systems for heating and cooling, energy-efficient lighting and appliances, 

watersaving plumbing fixtures, and landscapes designed to maximize passive solar energy. 

Additionally, green architecture emphasizes minimal disruption to natural habitats, utilization 

of alternative power sources like solar or wind energy, and the use of non-synthetic, non-toxic 

materials sourced locally or sustainably harvested [36]. 

While not all green buildings incorporate every feature, the ultimate goal of green architecture 

is sustainability. Also referred to as sustainable development or eco-design, green architecture 

strives to create structures that harmonize with their environment while promoting human health 

and well-being. Through principles such as adaptive reuse of existing buildings, utilization of 

recycled materials, and efficient space planning, green architecture aims to minimize 

environmental impact and maximize long-term sustainability. 
 

   3.6 Green Architecture Principles in High-Rise Building 
The principles of green architecture and sustainability hold particular significance. These 

towering structures not only serve as prominent features of urban landscapes but also pose 

unique challenges and opportunities for environmental stewardship and resource conservation 

[28]. Green architecture in high-rise buildings goes beyond mere aesthetics; it involves a holistic 

approach to design, construction, and operation aimed at maximizing energy efficiency, 

minimizing environmental impact, and enhancing occupant well-being. Given the substantial 

energy consumption and environmental footprint associated with high-rise buildings, integrating 

sustainable design practices becomes imperative for mitigating adverse effects on the 

environment and promoting long-term sustainability [30]. 

However, the implementation of green building principles in high-rise construction presents its 

own set of challenges. The sheer scale and complexity of tall buildings demand innovative 

solutions and careful consideration of factors such as building orientation, material selection, 

and energy usage. Moreover, the integration of green building initiatives into existing building 

systems requires strategic planning and coordination to ensure seamless implementation and 

optimal performance [37]. 

Despite these challenges, the potential benefits of green architecture in high-rise buildings are 

substantial. From reducing energy consumption and greenhouse gas emissions to enhancing 

indoor environmental quality and occupant comfort, sustainable high-rise construction offers a 

pathway towards more resilient and environmentally conscious urban development [12]. 
 

   3.7 Challenges of Sustainability and Green Architecture Concept in High-Rise Buildings 
In the concept of Green Architecture and Sustainability in High-Rise Buildings, instances of 

failure serve as poignant reminders of the complexities and challenges inherent in realizing 

sustainable design aspirations. The case of the iconic Gherkin building in London, envisioned 

by Foster and Partners with an innovative open-floor ventilation system, offers a cautionary tale. 

Despite its visionary design intent, the construction process necessitated compromises for safety 

and cost considerations, leading to the closure of windows intended for natural ventilation. This 

deviation from the original design rendered the open-floor concept redundant, ultimately 
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compromising the building's environmental performance and leading to higher-than-anticipated 

energy consumption [38]. 
 

Similarly, the Federal Building in Youngstown, Ohio, celebrated for its white roof and 

energyefficient design, faced unexpected setbacks post-construction. Certified by the US Green 

Building Council (USGBC), the building initially boasted energy-saving features such as natural 

lighting. However, subsequent investigations revealed significant operational inefficiencies, 

particularly in the cooling system, resulting in unexpectedly high utility bills. Despite its green 

certification, the building's performance failed to align with sustainability goals, prompting 

reevaluation and corrective measures [39]. 

These failure cases underscore the potential pitfalls of green building initiatives when design 

intentions diverge from operational realities. In some instances, green building projects may 

inadvertently prioritize aesthetics or short-term cost savings over long-term sustainability and 

performance. Consequently, sustainability aspirations risk being overshadowed by operational 

inefficiencies, rendering green buildings mere symbols of environmental consciousness rather 

than practical solutions for sustainable urban development. 

To address these challenges, a paradigm shift is needed in how green buildings are 

conceptualized, designed, and implemented. Rather than focusing solely on achieving 

certification or showcasing green features, stakeholders must prioritize holistic sustainability 

outcomes throughout the building lifecycle. This entails thorough consideration of design 

choices, construction practices, and operational strategies to ensure that green buildings deliver 

on their environmental promises effectively. Furthermore, the evaluation of green building 

performance must extend beyond construction completion to encompass ongoing monitoring, 

maintenance, and occupant behaviour. By adopting a long-term perspective and implementing 

robust performance tracking mechanisms, stakeholders can identify and address operational 

inefficiencies promptly, ensuring that green buildings remain true to their sustainability 

objectives over time. 

3.8 Solutions to Challenges of Green Architecture Concept and Sustainability in High-
Rise     Buildings 
In the context of the Appraisal on Green Architecture and Sustainability in High Rise Building, 

the global push for environmental protection has spurred the emergence of "eco-cities" and 

"garden cities" as benchmarks for urban development [40]. However, amidst this wave of 

environmental consciousness, there exists a troubling trend where certain entities seek financial 

gains under the guise of "eco" and "green" initiatives, leading to the construction of purported 

"green buildings" that fail to live up to their sustainability claims [41]. 

The allure of certifications such as the Energy and Environmental Building Certificate, coupled 

with associated tax incentives, incentivizes builders to prioritize superficial markers of 

sustainability without addressing underlying structural inefficiencies. While some sustainable 

building schemes focus on installing energy-efficient equipment, the outdated nature of building 

plans and structures often results in overall high energy consumption, a problem exacerbated by 

occupants' perception that reduced building energy consumption equates to lower energy costs 

[42]. 



ICSAEES-2024, Lagos, Nigeria
IOP Conf. Series: Earth and Environmental Science 1428 (2024) 012004

IOP Publishing
doi:10.1088/1755-1315/1428/1/012004

9

 

 

True green building design should prioritize environmental protection over mere functionality 

and increased energy consumption, emphasizing the optimization of traditional architectural 

forms to meet the evolving needs of ecological and green construction. The central theme of 

green building design lies in resource conservation and environmental stewardship, 

necessitating a careful balance between efficiency and environmental impact. Therefore, green 

building design should not compromise environmental integrity, user well-being, or natural 

surroundings in pursuit of efficiency gains [43]. 

Ultimately, the goal of green building design is to achieve a harmonious integration of 

architecture, people, and nature, fostering sustainable development while minimizing 

environmental harm. By prioritizing function over form and efficiency over superficial 

certifications, green building initiatives can fulfil their promise of promoting environmental 

sustainability and enhancing overall quality of life for present and future generations. 

   3.9 Attributes of Sustainable High-Rise Buildings 
This paper conducts a comprehensive analysis of green architecture and sustainability in highrise 

buildings (RHBs) by examining indicators across environmental, social, and economic 

dimensions. Drawing from a review of existing literature and research, Table 1 synthesizes the 

methodologies employed by different authors in assessing the economic, environmental, and 

social sustainability of RHBs. Notably, the Table highlights a predominant focus on 

environmental and economic aspects, with social sustainability receiving comparatively less 

attention. Remarkably, the indicators depicted in Table 1 congruence, indicating their recurrent 

use in prior sustainability studies by various authors. This synthesis underscores the multifaceted 

evaluation essential for advancing green architecture and sustainability initiatives in high-rise 

developments. 

 
Table 1: Overview of Existing Studies on Sustainability Assessment of High-Rise Buildings 

Authors Year Environmental 
Sustainability 
Assessment 

Social 
Sustainability 

Assessment 

Economic 
Sustainability 

Assessment 

Methodology 

Alarcon, 

Hube, and De 

La Llera 

2014 Focus on 

ecofriendly 

materials, 

energy-efficient 

design strategies, 

and lifecycle 

considerations 

No No Literature 

review and case 

studies 

Taranath 2009 Structural 

dynamics and 

visual impact 

within 

surroundings 

No No Analytical 

approach 
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Al-Kodmany 2018 Height relative 

to street right-of 

way 

No No Guidelines and 

regulatory 

analysis 

Generalov, 

Generalova, 

Kalinkina, 

and Zhdanova 

2018 Height 

exceeding 75 

meters 

No No Regulatory 

framework 

Fajfar 2017 Lateral pressures 

influencing 

behavior and 

stability 

No No Structural 

engineering 

perspective 

Attmann 2010 Selection of 

ecofriendly 

building 

materials 

No No Material 

selection and 

environmental 

impact analysis 

Chawla 2008 Use of recycled 

materials, 

sustainably 

harvested wood, 

and low-impact 

concrete 

No No Material 

sourcing and 

case studies 

Emas 2015 Energy-efficient 

design strategies, 

passive solar 

heating, and 

natural 

ventilation 

No No Energy 

efficiency 

analysis 

Ragheb, 

ElShimy, and 

Ragheb 

2016 Environmental 

performance, 

including energy 

efficiency and 

pollution 

reduction 

Yes Yes Literature 

review and 

sustainability 

framework 

Baird 2010 - No Yes Economic 

analysis and 

case studies 

Mao, Jia, and 

Yu 

2017 Comprehensive 

lifecycle 

approach, 

No No Lifecycle 

assessment 

  including design, 

construction, 
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  operation, and 

maintenance 

   

Kim and Lee 2018 - No No Conceptual 

framework and 

policy analysis 

Shakir, Jasim, 

and Weli 

2021 - No No Policy analysis 

Short 2012 - No No Historical 

perspective and 

policy analysis 

Edmondson, 

Kern, and 

Rogge 

2019 Minimal 

disruption to 

natural habitats, 

utilization of 

alternative 

power sources, 

and use of 

nonsynthetic, 

nontoxic 

materials 

No Yes Environmental 

impact and 

material 

analysis 

Wang, Ma, 

Zhang, Gao, 

and Wu 

2018 Integration of 

green building 

initiatives, 

building 

orientation, 

material 

selection, and 

energy usage 

Yes No Analytical 

approach and 

case studies 

Darko Chan, 

Yang, Shan, 

He, and Gou, 

2018 Reducing energy 

consumption and 

greenhouse gas 

emissions, 

enhancing 

indoor 

environmental 

quality and 

occupant 

comfort 

No Yes Empirical 

studies and 

performance 

evaluation 

Sheweka and 

Mohamed 

2012 - No No Case studies of 

iconic buildings 
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Rhodes and 

Russo 

2013 - No No Performance 

evaluation and 

operational 

analysis 

Giama and 

Papadopoulos 

2012 - No No Evaluation of 

building energy 

consumption 

and operational 

efficiency 

Harvey 1989 - Yes No Analysis of eco- 

cities and 

garden cities 

Swart, 

Raskin, and 

Robinson 

2004 - No No Analysis of 

financial 

incentives and 

superficial 

markers of 

sustainability 

"Handbook of 

Green 

Building 

Design and 

Construction" 

2017 - No No Comprehensive 

guide and best 

practices 

 

Table 1 is a comprehensive overview of various studies on green architecture and sustainability 

in high-rise buildings, highlighting their focus on environmental, social, and economic 

sustainability assessments. Each entry includes the authors, year of publication, specific 

environmental sustainability focus, and whether the study includes social and economic 

sustainability assessments, marked as "Yes" or "No." The methodologies employed in these 

studies range from literature reviews and case studies to analytical approaches and policy 

analyses. The Table indicates that, most of the studies primarily emphasized environmental 

aspects, with fewer addressing social and economic dimensions, indicating a need for more 

holistic approaches in future research on sustainable high-rise building design. This is the gap 

this study was conducted to fill. 
 

 3.10 Discussion 
 

The classification of high-rise buildings is a multifaceted process that extends beyond simplistic 

metrics such as floor count or storey height. As elucidated by [21] and [22], it involves 

considerations of structural dynamics and visual impact within the surrounding environment. 

For instance, the criteria outlined by the Council on High-rise Buildings and Urban Habitat 

(CTBUH), emphasize factors such as exceeding the height of neighbouring structures or creating 

a perception of vertical prominence. This variability in classification standards, as evidenced by 
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examples from regions like Milton and Russia [14; 23], underscores the complexity of defining 

high-rise buildings within the context of sustainable urban development. 
 

Transitioning to the theme of sustainability, it becomes evident that it plays a pivotal role in 

shaping high-rise construction practices. Building upon the works of [44] and [32], sustainability 

principles guide policies, planning initiatives, and grant allocations globally. The adoption of 

the 2030 Agenda for Sustainable Development by the UN underscores the global commitment 

to sustainability, particularly Goal Number 11 which focuses on developing sustainable cities 

and communities. 

In practical terms, the application of green architecture principles in high-rise buildings 

manifests through various features and case studies. Drawing insights from [36] and [45], 

energy-efficient systems, water-saving fixtures, and sustainable materials contribute 

significantly to the sustainability of high-rise constructions. However, challenges abound in 

realizing sustainability goals in high-rise construction. 

The principles of green architecture and sustainability hold particular significance. These 

towering structures not only serve as prominent features of urban landscapes but also pose 

unique challenges and opportunities for environmental stewardship and resource conservation. 

Green architecture in high-rise buildings goes beyond mere aesthetics; it encompasses a holistic 

approach to design, construction, and operation aimed at maximizing energy efficiency, 

minimizing environmental impact, and enhancing occupant well-being. Given the substantial 

energy consumption and environmental footprint associated with high-rise buildings, integrating 

sustainable design practices becomes imperative for mitigating adverse effects on the 

environment and promoting long-term sustainability. 

However, the implementation of green building principles in high-rise construction is not 

without its own challenges. The huge size and complexity of high-rise structures calls for 

innovative solutions and careful consideration of certain factors which include: building 

orientation, material selection, and energy usage. In addition, integration of green building 

initiatives into existing building systems requires strategic planning and coordination to ensure 

seamless implementation and optimal performance. Despite the said challenges, the potential 

benefits of green architecture in high-rise buildings are substantial. From reducing energy 

consumption and greenhouse gas emissions to enhancing indoor environmental quality and 

occupant comfort, sustainable high-rise construction offers a pathway towards more resilient 

and environmentally conscious urban development. 

4. Conclusion and Recommendations 

The discourse on green architecture and sustainability in the context of high-rise buildings 

underscores the intricate interplay between design, environmental impact, and societal 

wellbeing. The classification of high-rise structures, often contingent upon factors beyond mere 

height, serves as a foundational step towards integrating sustainable design principles into urban 

landscapes. This nuanced approach acknowledges the diverse regulatory frameworks and 

contextual considerations shaping high-rise development across different regions. 
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Sustainability emerges as a guiding ethos, resonating with global initiatives such as the United 

Nations' Sustainable Development Goals. The commitment of influential organizations to 

promote eco-friendly urban development underscores the urgency of addressing environmental 

challenges through innovative architectural solutions. However, the translation of sustainability 

principles into tangible outcomes faces multifaceted challenges, ranging from conflicting 

priorities to operational inefficiencies. 

This review paper illuminates the attributes and evaluation criteria essential for assessing 

sustainable high-rise buildings. While economic and environmental considerations often take 

precedence, social sustainability emerges as a critical yet relatively understudied dimension. The 

synthesis of existing research underscores the need for a holistic approach that integrates 

economic viability, environmental stewardship, and social equity. 

In light of these findings, the following recommendations are made to guide future endeavors in 

green architecture and sustainable high-rise construction: embracing an integrated approach that 

considers economic, environmental, and social dimensions from project inception to 

postconstruction operations is paramount. Also, increased education and awareness among 

stakeholders are essential to foster a culture of sustainability within the architectural community 

and beyond. 

Regulatory frameworks play a pivotal role in incentivizing green building practices and ensuring 

compliance with sustainability standards. Governments and policymakers should therefore enact 

robust measures to promote sustainable high-rise development while discouraging practices that 

prioritize short-term gains over long-term environmental resilience. Also, regular monitoring 

and evaluation are indispensable for assessing the environmental performance of high-rise 

projects, identifying areas for improvement, and ensuring alignment with sustainability 

objectives. Through concerted efforts and collective action, stakeholders can realize the 

transformative potential of green architecture in shaping the cities of tomorrow. 

In conclusion, this study adopted a review approach. Future studies should explore the 

possibility of gathering field data from existing high-rise buildings to examine the extent to 

which their green architecture features are performing as expected towards identifying area that 

require improvement. Such studies should also gather information on users’ satisfaction with 

the features to ascertain the extent to which the measures are fit for purpose. 
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